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PREFACE.

It is believed that the present work occupies s unique field in the exten-
give literature of magic. There are already a large number of treatises on
natural magic and legerdemain, but in most of them very little attention has
been given to the exposé of stage illusions, which are of great interest as they
sre 80 largely based on ingenious applications of scientific principles. Optics,
mechanics, sound, and electricity have all been pressed into service by the jfin
de siécle prestidigitateur, In the present work great attention has heen paid
to elaborate tricks of this nature, and in many cases the exposés have been
obtained from the prestidigitateurs themseives. In the first few chapters many
of the best illusione of Robert-Houdin, Dr. Lynn, Professor Pepper, Bautier
de Kolta, Heller, Herrmann, Maskelyno and Cooke, and Kellar wiil be found
clearly explained.

Conjuring tricks have been by no means neglected, but the number of
them which are given has been limited, owing to the fact that many of the
books on magic have gone into this subject quite extensively. Ventriloguism,
shadowgraphy, mental magie, etc., will also be fonund treated in the present
work.

The chapters relating to * Aneient Magic* take up the temple tricks of
the ancient Egyptian, Greek, and Roman thaumaturgists, as well as a number
of automata which are very inferesting in view of their very early epoch. It
is believed this will be found a particularly entertaining feature of the book.

There iz always a grest charm about the stage, and the methods of produc-
ing the effects which give realism to the drama. The chapters devoted to
“Theatrical Science ' will be found to contain a very large number of effects
and illusions, many of which are here presented for the first time. Thus an
entire opera, ‘‘ Siegfried,” is taken up, and the methods by which the won-
derful effects are obtained are fully illustrated and described. Such amuese-
ments a8 cycloramas, the nantical arena, and fireworks with dramatic acces-
sories sre not neglected,

The chapters on ‘‘ Automata > and * Curious Toys ' describe many inter-
eating tricks and mechanisms of an amusing nature.

The last few chapters of the book deal with ‘‘ Photographic Diversions,”
and here will be found some of the most curions and interesting tricks and
deceptions which may be performed by the aid of photography. The practical’
gide of acientific photegraphy will alsc be found represented. The chapter
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on ‘‘ Chronophotography ** describes the photography of moving cbjects of &ll
kinds, and shows how the results obtained are of value to the pavant. The
projection of moving pictures upon a egereen is thoroughly treated, a number
of different forms of the apparatus being described.

The intreduction is a unique feature of the work, being written by Mr.
Henry Ridgely Evans, of Washington, D. C., anthor of ““ Hours with the
Ghosta ; or, Nineteenth Ceuntury Witcheraft.” It containg a brief but
remarkably complete history of magic art from the earliest timesto the present
date, especiul attention being givem to amueing incidents in the careers of
celebrated necromancers. This Introdnction will be found one of the most
entertaining parts of the present book. Mr. Evans bas also contributed two
clapters—one on *“ Shadowgraphy,” or ** Treweyism,” az it las beeu cailed,
in honor of M. Félician Trewey, the classic exponent of the art ; the other on
“Mental Magie,” or second-sight experiments, The chapter on * Shadow-
graphy ** is not only interesting because of the exposé of the art of theatrical
silhonette-making, but on account of the sketch of the life and adventures of
M. Trewey, who is & personal friend of the writer, Mr, Evans is also the
compiler of the excellent Bibliography which conclndes the book. Though
this Bibliography makes no pretense to absclute completeness, it is believed
to be more extensive than any other bibliography of the subject, and it will be
found of great value to the sfudent of psychology, as well as to the student of
modern magic. Other acknowledgments are due to Mr, William E. Robinsen,
the well-known prestidigitateur, for many suggestions and favors and for
important help in connection with the Bibliography; Mr, Ilobinsen having =
very remarkable collection of books upon magic, which he has gathered at
home and sbroad during a long period. We are also indebted to Mr. H. J.
Burlingame, of Chicago, for permission to use extracts from his writings and
for aseistance in the Bibliography.

The matter for the present work is very largely compiled from articles
which have appeared in the ‘‘Beientific American® and the “ Scientifie
American Supplement,” with the additien of much material hitherto unpub-
lished, Especial acknowledgments are due to our French and German con-
temporaries, particularly *‘ Le Nafure.’’ The section on *“ Ancient Magic*?
is taken almost wholly from the articles of Culonel A. de Rochas in * Ln
Nature.”> These articles were afterwards amplified by him and pnblished ina
most interesting book entitled * Les Origines de ln Science.’’ It is hoped
that the present work will prove entertaining to those who are fond of the
arl magigue.

New Yorg, Seplember, 1897,




TABLE OF CONTENTS.

INTRODUCTION.
THE MYSTERIES OF MODERN MAGIC

Ancient Magic—Division of Magic—Cagliostro—Rebertaon—Comte de Grisi—Robert-
Houdin—-Carl Herrmann—Signor Blite—Robert Heller—Alexander Herrmann—
Bautier de Kolta—Harry Kellar, . . . . - . . .

BOOK I

CONJURERS® TRICKS AND STAGE ILLUSIONS.

CHAPTER 1.
MyeTERIOUs DIBAPPEARANCES,
* Vanity Fair "—'* After the Flood "-—'* The Magic Palunguin "—*' Cassadaga Propa-
ganda”—*“The Appearing Lady "—* The Disappesring Lady"—*' The Mys-

terious Trunk "—‘* The Indian Basket Trick "-*¢ Decapitation *—** Spirituslistic
Ties,” . . + . . . v e e e e

CHAPTER IL
OPTICAL TRICKS.

The ‘‘Cebaret du Neant"—The Three-Headed Woman—* Amphitrite " —¢* The
Mystery of Dr. Lynn"—*' Black Art"—The Talking Head—Tbe Iiving Half-

Woman—" 8he "—" The Queen of Flowers "=-~The ** Decapitated Princess "

-—"8tella "—Houdin’s Magic Cabinet—A Mystic Maze—Platinized (ilass—Statue

giving & Double Image, . . . . . . . . . . .
CHAPTER IIL

MIsCELLANEOTE BTAcE TRICRS.

“Trilby ”-~The * Havunted Swing "—The ** Bourimobile "—The Neoficcultism—* The
Mask of Balzamo "—The Invisible Woman-—Magic Harps, .

PadE

a9



viii CONTENTS.

CHAPTER IV,

CoNacrInG TRICEB.

Trick with an Egg and & Handkerchief—The Cone of Flowers—The Magic Rosebush— racE
* Magic Flowers"—The '* Birth of Flowers "—Tricks with a Hat— A Cake Baked
in 2 Hat—The Egg and Hat Trick—Multiplication of Coins—Maegic Coins—The
Diganlving Coin—The Spirit Blates—Becond Sight—Magie Cabinets—The Truvel-
ing Bottle and (Glass—Disappearance of an Apple and n Ninepin— A Gaoblet of Ink
Converted into an Aquarium—The Invisible Journey of u Glass of Wine—The
Wine Changed to Water—The Animated Mouse—The Band Frame Trick—
Houdin's Magic Ball, . . . . . . . R . . . . 108
CHAPTER V.
JUGGLERS AND ACROBATIC PRRFORMANCES.
Jugglers—The Leamy Revolving Tmpeze—“ alking on the Ceiling Head Down—The
Mysterious Bell, . . . . . . . - s . 189
CHAPTER VL
FirE EATERS AND Swonrp TRICES.
Fire Eaters, Tricks with Fire—A Stab through the Abdomen—The Humsn anget—
#word Swallowers—Sword Walker—Daneers vn (Hlass, . . . . 149
CHAPTER VIL
VENTRILOQUIEM AND ARIMATED Purrers, . . . . . . . . « 1684
CHAPTER VIIL
SHADOWGRAPHY,
Shadvowgraphy—French Shadows, . . . . . N . . s . . 173

CHAPTER IX,
MEKT AL Magic.

Robert Heller—Second q]g].\t-—-Thu Baldwins and Second ‘QIght-—Sllem Thuught Trans-
ference, . . . . e e e . 184



CONTENTS. ix

BOOK 1.
ANCIENT MAGIC,
CHAPTER L

TeMPLE TRICKS OF THE (IREEES,

PAGE
Puppet Shows among the Greeks—The Bhrine of Bacchus—The First Automobile ’

Vehicle—The Statue of Cybele-—Marvelous Altars—The Machiners of the Tempies
—Bounding of Trumpeta when a Door was Opened—Opening and Closing Doors
when a Fire was Lighted on the Altar—Invention in 1888 A.p, vs, Invention B.C,
—Anp Egyptian Lustral Water Vessel, . .. . . . . . . 203

CHAPTER 1L
MIrACULOUS VEBSELS OF THE GREEKS,

The Dicaiometer-—Miracuious Vessels—Mapical Pitchers—Apparatus for Penmitting
the Mixing of Wine and Water in Definite Proportions—The Magical Bottle—
Ancient Organs, . . . . . . . . . . . . . |

CHAPTER IIL

THE ORIGIN OF THE STEAM ENGINE.

The Eolipile of Heron—Heron’s Marvelous Altar—Heron’s Tubular Boiler, . . . 234

CHAPTER IV.
AneEx Lamrs, Tovs, ETC.

Parpetual Lamps—An Ancient Automaton—A Greek Toy—The Decapitated Drinking
Horse—Odometers, . . B « . . . . . . . . . 249

BOOK 1II.
SBCIENCE IN THE THEATER.

CHAPTER 1

Behind the Scenes of an Opera House—The Ordinary Stage—The English Stage—The
Stage Floor—The Cellars—The Flies —The Gridiron—Traps—Sliders—Bridges—
The Metropolitan Opera House Btage-—Wing Pasts-—Curtain Calls—The Electrie
Lighting—Paint Bridge—The Property Man—S8triking a Scene—The Dressing-
Rooms—The Production of a New Opera, . . . . . . . 251



b4 JONTENTS,

CHAPTER 11
BOME REMAREABLE BTAGEB, ANCIENT AND MODERN.

An Electric Curtain—The Fan-Drop Curtain—An Elevator Theater Btage—Bome
Remarkable American Btage Inventions—A Revolving Stage—The '* Asphaleia ™
Stage—A Theater with Two Auditorinms—Curio’s Pivoted Theater—The Olym-
pian Theater of Palladio at Vicenza, . . . ' . . . .

CHAPTER 111,
Brace EFFECTS.

Beene Painting—Sunrise Effect—8un Effect—Change from Day to Night—Stars—Moon
Effects—Rainhow Effect—Wind Effect—Thunder Effect—Lightoing—8now
Effect--Wave Effoct—Crash Effect—Rain Effect—Gradual Tranaformation—Fire
and Bmoke Effect—Battle Scenes—Theatrical Firearme—The Lmitation of Odors, .

CHAPTER 1V,
THEATER SECRETS,

Traps—The 8wan in *“Lohengrin "—The Float hing Daughters in ** Rheingold
—The *“ Sun Robe "—The Bhip on the 3 Miscellaneous Stage Effects—The
Destruetion of the Temple of Dagon—The Horse Race on the Btage—The Effects
in ‘¢ Biegfried "—Biegiried’s Forge—8iegfried's Anvil—The Dragon Fafner—
Wotan’s Spear—The Bed of Tulips and the Electrle Firely—The Electric Torch

and Electric Jewals—An Electrical Duel—The 8kirt Dance, . . . .
CHAPTER V,
THE NAUTICAL ARENA, . . . . R . . . » - . . .
CHAPTER VL
A TriP TO THE MooN, . . . . s s e e e e .

CHAPTER VIL

CYCLORAMAB,

The Electric Cycloraina—The Painted Cyclorama, . . N . . . .

CHAPTER VIIL

FIREWORKS WITH DRAMATIC ACCES80RIES, . . . . . . . . .

PFAGE

3



CONTENTS,

BOOK IV.

AUTOMATA AND CURIOUS TOYS.

CHAPTER 1
AUTOMATA.
Automaton Chess Players—The Automaton Chess Player—A Curlous Antomaton—The
Toy Artist-— A Steam Man, . . . . . . . . . . -
CHAPTER IL
Crrious Tova,

An Optical Illueion—The Money Maker—Experiments in Centrifugal Force and
Gravity—The Magic Rose—Electrical Toys—The Electric Race Course—Mag-
netic Oracle—The Dancers—An Ancient Counterpart of & Modern Toy—Un-
balaneed Toy Acrobata—Columbus's hgg—J acob’s Ladder—The Mikado—A Toy
Cart—The Phonographic Doll, . . . .. .

cEAWYER 1L,

ofISCELLANEOUE TRICKS OF AN AMUBING NATURE,

Interesting Tricks in Elasticity—Novel Puzzle—Simple Match Trick—('rystallized
Ornaments—Magical Apparition on White Paper-—Magic Portraits—A Trick
Opera (ilass—A Toy Bird that Flies—Tlhe Planchette Table—Japanese Magic
Mirrors—Magic Mirrors, . . . . . . . . . . . .

BOOK V.
PHOTOGRAPHIC DIVERSIONS,

CHAPTER I

TRICK PHOTOGRAFRY.

lavater's Apparatus for Taking Silhouettes—Photography upon a Black Ground—
Spirit Photograpliy— Artificial Mirage—Duplex Photography—Illusive Photog-
mphy —Photographing e Catastrophe—Naw Type of Photograpbic Portrait—
Photographing a Human Head upon a Table—Phutographing a Head on a Platter
—A Maltiple Portrait—Multiphotography—Pinhole Camera—A Plotographic
Necktie—Magic Photographs—Electro-Photo Detective Thief Catcher—Com-
pogite Photography, . . . . . . . . . . .

xi

FAGE

8a7

428



xii CONTENTS,

CHAPTER IL

CHROXOFPHOTOGRAPHY.

rase
Chroaophotography—The Registration and Analysis of the Movements of Men, Animals,
Birds, Fishes, Insects, ete.—Amateur Chronophotographic Apparatus, . . . 482

CHAPTER IIL
THE PROJECTION OF MovIixGg PICTURES.
‘The Ediron Kinetograph—Reynaud’s Optical Theater—Electric Tachyscope—Apparatue
for Projecting Moving Pictures by the Demeny, Jenkins, Lumiére, and Other
Forms of Apparatus—The Kinetoscope Stereopticon—The Mutoscope and the

Mutograph, with Illustrations of Moving Objects—'* Cinematograph " Camera
—Camera for Ribbon Photography.—The Micromotoscope, . . . . . 488

APPENDIX.
ADDITIONAL TRICKS.

The Magic Table—** Gone "—The Spider and the Fly—The Trunk Trick—*'*La Stro-
beika Persane’”—'' Metempsychosia,” . . . . . . . . . 518

BIBLIOGRAFHY OF WORKS ON NATURAL MAGIC, . ., . ., 589

INDEX, « «  « « + s+« 4 4« &« =+ w= a . . bbB



-

MAGIC:

STAGE ILLUSIONS AND SCIENTIFIC DIVERSIONS,
INCLUDING TRICK PHOTOGRAPEY. .

INTRODUCTION. -*_-‘_'__,_'._

THE MYSTERIES OF MODERN MAGIC.

By Hexgy BRingiLy Evans.

I

Far back into the shadowy past, before the building of the pyramids, magic
was a reputed art in Egypt, for Egypt was the ‘ cradle of magic.” The magi-
cians of Egypt, according to the Bible chronicle, contended against Aaron,
at the court of Pharsoh. The Hebrew prophet “cast down his rod before
Pharach and before his servants, and it became a serpent. Then Pharaoh
also called the wise men and the sorcerers: now the magicians of Egypt, they
also did in like manner with their enchantments. For they cast down every
man his rod and they became serpents: but Asren’s rod swallowed up their
rods” [Exedus vii. 10, 11, 12.]

The late Robert Ileller, prestidigitateur, traveler in the Orient, and
skeptic, once told me that he had seen this feat performed in Cairo many
times by the Dervishes. The rods actually were serpents and hypnotized to
such an extent as to become perfeetly stiff and rigid. When thrown upon the
earth and recalled to life by sundry mystic passes and strokes, they crawled
away alive and hidecus as ever. Said Heller: “ It was in the epen air that I
saw this strange feat performed. Transferred to the gloomy audience chamber
of some old palace, where the high roof is supporied by ponderous stone
columns painted with hieroglyphics, where rows of black marble sphinxes
stare at you with unfathomable eyes, where the mise en scéne is awe-inspiring
—this trick of the rods turning into serpents becomes doubly impressive, and
indeed to the uninitiated a miracle.”

In the British Museum is an Egyptian papyrus, which contains an account
of a magical séance given by a certain Tchatcha-em-ankh before XKing Khufu,
B.C. 3766. In this manuscript it is stated of the magician: “ He knoweth how
to bind on s head which hath heen cut off, he knoweth how to make a lion
follow him as if led by a rope, and he knoweth the number of the stars of the

r Ty



2 INTRODUCTION.

house (constellation} of Thoth, B The decapitation trick is thus no new thing,
while the experiment performe.d “With the lion, undoubtedly a hypnotic feat,
shows hypnotism to be old. -,

The art of natura],,mgglc, then, dates back to the remotest periods of an-
tiquity. It was an.art Gultivated by the Egyptian, Chaldean, Jewish, Roman.
and Grecian prleathoods, being used by them to dupe the ignorant masses.
Weeping and bleedmg staiues, temple doors that flew open with thunderouns
sound and-gpparéntly by supernatural means, and perpetual lamps that flamed
forever.fn thie tombs of holy men, were some of the thaumaturgic feats of the
Paggm-pr;ésts Heron, a Greek mechanician and mathematician, who lived in
the “sétond century before Christ, wrote several interesting treatises on auto-
.m‘ata' and magical appliances, used in the gncient temples. Colonel A, De
?Rnchas, in an interesting work, Les Origines de la Science, has given in detail
“**. Heron’s accounts of these wonderful automats and experiments in natural
magie. St. Hippolytus, one of the Fathers of the early Christian Church, also
described and exposed in his works many of these wonders.

Magic is divided, according to old writers on the occult, into: White magic,
Black magie, and Necromancy. Modern magie, or conjuring, is divided by
Rolert-Houdin into five clasges, as follows:

1. Feats oF DeExTERITY. The hands and tongue being the only means
used for the production of these illusions.

2. EXPERIMENTS IN NATURAL Macic, Expedients derived from the
sciences, and which are worked in combination with feats of dexterity, the
combined result constituting *“ conjuring tricks.” '

3. MerTAL ConJUunriNG. A control acquired over the will of the spectator;
sceret thought read by an ingenious system of diagnoesis, and sometimes com-
pelled to take a particular direction by certain subtle artifices.

4, PRETENDED MrEsMERISM. Imitation of mesmeric phenomena, second-
sight, clairvoyance, divination, trance, catalepsy.

5. MEpivysHIr.  Spiritnalism or pretended evocation of spirits, table-
turning, rapping and writing, mysterious cabinets, ete.

In the Middle Ages magic was greatly in vogue and we read strange stories
of ghosts, goblins, and gnomes in the literature of that period. Shriveled
old women were burned at the stake for the erime of witcheraft, monks in
their gloomy cells wrestled with Satan and the powers of darkness, and grimy
alehemists toiled day und night over the red fires of their furnaces, seeking in
vain for the talismanic philosopher’s stone and wondrous elixir of life. With
the aid of the concave mirror, magicians of the period were able to produce
very fair ghost iltusions to gull a susceptible public. Benvenuto Cellini chron-
icles one in his fascinating autobiography.

Cellini. a8 guilcless ag a child in matters of science, desiring to study sor-
cery, applied to a Sicilian priest whe was a professed dabbler in the oecult
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art. One dark night they repaired to the ruins of the Coliseum, at Rome; the
monk described a circle on the ground and placed himself and the great gold-
smith within its mystic outlines; a fire was built, intoxicating perfumes cast
on it, and soon an impenetrable smoke arose. The man of the cowl then
waved his wand in the air, pronounced sundry cabalistic words, and legions
of demons were seen dancing in the air, to the great terror of Cellini, The
story of thig spirit séance reads like an Arabian tale, but it is easily explainable,
The priest had a brother confederate concealed among the ruins, who manipu-
Iated a concave mirror, by means of which painted images were thrown on the
gmoke. Later on Nostradamus conjured up the vision of the future King of
France for the benefit of the lovely Marie de Médicis. This illusion was ac-
complished by the aid of mirrors adroitly secreted amid hanging draperies,

I.

The history of magic would be incomplete without a sketch of Cagliostro,
the arch-necromancer of the eighteenth century, who filled all Europe with
his fame. Novels and plays have been founded on his strange career, as witness
Goethe’s * Grand Cophta ”” and Alexander Dumas’ “ Mcmoirs of a Physician.”
Thomas Carlyle has remorselessly dissected the character of Cagliostro in
an immortal essay, “ Count Cagliostro,” which makes fascinating reading.
Cagliostro like Nostradamus, and others of that ilk, as the Secotch say, was a
pretender to magic and sorcery. He manufactured elixirs of life, raised the
shades of the illustrious dead, pretty much after the fashion of our modern
spirit mediums; told fortunes, predicted lucky numbers in the lottery, trans-
uted metals, and founded oecult lodges of Egyptian Masonry for the regen-
eration of mankind. Joseph Balsamo—for such was the Count’s real yame—
wag born of poor parents at Palermo, Sicily, in the year 1743. He received
the rudiments of an education, and a smattering of chemisiry, at a neighboring
monastery, and then started out to fleece mankind. He began by forging
theater tickets, after that a will; then he robbed a goldsmith named Marano of
8 sum of money. RBalsamo pretended that a secret tressure lay buried in a cer-
taie rocky chasm just outside the city of Palermo, and that he, for a considera-
tion, was able to unearth the gold by means of certain magical incantations.
Poor Marano like a susceptible gudgeon swallowed the hait, hook and all, paid
the contingent fee, and accompanied by the amateur sorcerer (it was Balsamo’s
first attempt in the necromantic line) paid a visit on & certain dark night to the
lonely spot where the treasure lay hid from mortal gaze. Joseph drew a magic
cirele of phosphorus on the earth, pronounced some spells in a peculiar gib-
berish known only to himself, which he denominated Arabie, and bade the
goldsmith dig away for dear life. Marano went vigorously to work with
pick and spade. Suddenly terrific yells were heard, whereupon a legion of
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devils (Joseph’s boon companions with cork-blackened visages) rushed from
behind the rocks, pounced upon the goldsmith, and nearly heat him to death
with their pitchforks. The enchanter, in ordér to escape the vengeance of the
furious Marano, was compelled to flee his native vity., In company with a
Greek, Althotas, he visited various places—Greece, Egypt, Arabia, Persia,
Rhodes, Malta, Naples, Venice and Ilome. According to his own account,
he studied alchemy at Malta in the laboratory of Pinto, Grand Master of the
Knights of Malta and St. John. At Rome he married a beantiful girl, Lorenza
Feliciani, daughter of & girdle maker, who proved of great assistance to him in
his impostures. They travelled over Europe in a coach-and-four with a
retinue of servants garbed in gorgeous liveries. DBalsamo changed his name
to the high-sounding title of the Comte de Cagliostro, and scattered money
right and left. “ At Strasbourg,’” says one of his biographers, “ he reaped
an sbundant harvest by professing the art of making old pecple young; in
which pretension he was seconded by his wife, Lorenza Feliciani, who, though
only twenty years of age, declared that she was sixty and that she had a son a
veteran in the Dutch serviee.” Cagliostro also pretended to be of a great
age, and solemnly declared that he had hobnobbed with Alexander and Julius
(Casar; that he was present at the burning of Rome under Nero and was an
eye-witness of the crueifixion of Christ. Cardinal de Rohan, of France, who
hecame a firm believer in the pretensions of the charlatan, entertained him in
Paris, introducing him to that gay world of the Old Régime which went out
forever with the French Revolution. This was in 1785. All Paris went
wild over the enchanter, and thronged io his magical soirées at hiz residence
in the Rue St. Claude. Cagliostro coined money in the French capital with
Lis spurious Egyptian Rite of Freemasonry, which promised to its votaries the
length of life of the Noachites, and superhuman power over nature and her
laws. Imbert Saint-Amand, the interesting author of * Marie Antoinette and
the End of the Old Régime,” says (Scribiner Edition): * The mania for the
supernatural, the rage for the marvelous, prevailed in the last years of the
.eighteenth century, which had wantonly derided every sacred thing. Never
were the Rosicrucians, the adepts, sorcerers, and prophets so numerous and so
respected.  Scrious and educated men, magistrates, courtiers, deelared them-
selves eyc-witnesses of alleged miracles, . . . When Cagliostro came to
France, he found the ground prepared for his magical operations, A society
eager for distractions and emotions, indulged to every form of extravagance,
necessarily welcomed such a man and lhailed him as its guide. Whenee did he
come? What was his eountry, his age, his origin? Where did he get those
extraordinary diamonds which adorned his dress, the gold which he squandered
go freely? It wasall amystery. . . . 8o far as was known, Cagliostro had
ne resources, no letter of eredit, and yet he lived in luxury. He treated and
cured the poor without pay. and not satisfied with restoring them to health, he
made them large presents of money. His generosity to the poor, his scorn for
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the great, aroused universal enthusiasm. The Germans, who lived on legends,
imagined that he was the Wandering Jew. . . . Speaking a strange gib-
berish, which was neither French nor Italian, with which he mingled a jargon
which-he did not translate, but called Arabie, he used to reeite with solemn
emphasia the most absurd fables. When he repeated his conversation with the
angel of light and the angel of darkness, when he spoke of the great secret of
Memphis, of the Hierophant, of the giants, the enormous animals, of a city
in the interior of Africa ten times as large as Paris, where his correspondents
lived, he found a number of people ready to listen and believe him,”

The interior of Africa was an excellent place in which to locate all these
marvels. Since no traveler in that age of skepticism and credulity had ever
penetrated into the mysterious land of Ham, it was imnpossible to deny the
Munchausen-like stories of the magician. All this bears a close analogy to
the late Madame Blavatsky and her Tibetan Mahatmas. Cagliostro, like all
successful and observant wizards, was keenly alive to the effects of mise en scéne
in his neeromantic exhibitions; he was a strong believer in the spectacular. To
awe his dupes with weird and impressive ceremonies, powerfully to stimulate
their imaginations—ah, that was the great desideratumn! His séance-room
was hung with somber draperies, and illuminated with wax lights in massive
silver candlesticks which were arranged about the apartment in mystic tri-
angles and pentagoens.

Says Saint-Amand: * As a sorcerer he had a cabalistie apparatus On a
table with a black cloth, on which were embroidered in red the mysterious
signs of the highest degree of the Rosicrucians, there stood the emblems: little
Egyptian figures, old vials filled with lustral waters, and a crucifix, very like,
though not the same as the Christian’s cross; and there too Cagliostro placed
a glass globe full of clarified water. Before the globe he uscd to place a kneel-
ing seer; that is to say, a young woman who, by supernatural powers, should
behold the seenes which were believed to take place in water within the magie
globe.

“ Count Beugnot, who gives all the details in his Memoirs, adds that for
the proper performance of the miracle the seer had to be of angelic purity, to
have been born under a certain constellation, to have delicate nerves, great
sensitiveness, and, in addition, blue eyes. When she knelt down, the geniuses
were bidden to enter the globe. The water became active and turbid. The
seer was convulsed, she ground her teeth, and exhihited every sign of nervous
excitement. At last she saw and began to speak. What was taking place that
very moment at hundreds of miles from Daris, in Vienna or Saint Petersburg,
in America or Pekin, as well as things which were going to occur only some
weeks, months, or years later, she declared that she raw distinetly in the globe.
The operation had succeeded; the adepts were transported with delight.”

Cagliostro became involved in the affair of the Diamond Necklace, and was
thrown into the Bastille. Though eventually liberated, he was compelled to



8 INTRODUOTION.

leave Paris. He made one remarkable prediction: That the Bastille would one
day be razed to the ground. How well that prophecy was realized, history re-
lates. In the yesr 1789 the enchanter was in Rome, at the inn of the Golden
Sun, He endeavored to found one of his Egyptian Lodges in the Eternal City,
but the Holy Inguisition pounced down upon him, adjudged him guilty of the
crime of Freemasonry—a particularly heinous offense in Papal Territory—and
condemned him to death. The sentence, however, was commuted by the Pope
to perpetual imprisonment in the gloomy fortress of 8an Leon, Urbino. The
manner of his death, nay the day of his death, iz uncertain, but it is supposed
to have taken place one August morning in the year 1790. The beautiful
Lorenza Feliciani, called by her admirers the “ Flower of Vesuvius,” ended her
days in a convent, sincerely repentant, it is said, of her life of impostures.

IIL

With Cagliostro, so-called genuine magic died. Of the great pretenders
to occultism he was the last to win any great fame, although there has been
a feeble attempt to revive thaumaturgy in this nineteenth century by Madaie
Blavatsky. Science has laughed away sorcery, witcheraft, and necromancy.
Prior to Cagliostro’s time a set of men arose calling themselves faiseurs, who
practiced the art of sleight-of-hand, allied to natural magic. They gave very
amusing and interesting exhibitions. Very few of these conjurers laid claim to
oceult powers, but ascriled their jeur, or tricks, to manual dexterity, mechan-
ical and scientific effects. These magicians soon hecame popular.

Towards the middle of the eighteenth century we hear of Jonas, Androletti.
Carlotli, Pinetti, Katerfelto, Philadelphus Ihiladelphia, Rollin, Comus 1. and
II.  Dinetti, when he arrived in Tondon in 1784, displayed the following
advertisement: “ The Chevalier Pinettt with his Consort will exhibit most
wonderful, stupendous, and absolutely inimitable, mechanical, physical, and
philosophical pieces, which his recent deep serutiny in those sciences, and
assiduous exertions, have enabled him to invent and construct; among which
Chevalier Pinetti will have the special honor and satisfaction of exhibiting
various experiments of new discovery, no less curious than seemingly incred-
ihle, particularly that of Madame Pinetti being seated in one of the front
boxes, with & handkerchief over her eves, and guessing at everything imagined
and propoged to her by any persen in the company.” IHere we have the first
mention of the sceond-sight trick, which in the hands of latter-day artists has
hecome so popular. IMoudin rediscovered it, passed it on to Tlobert Heller
who improved it, and at the present time the conjurer Kellar makes it his
pidce de rénistance. Rollin had a romantie career. He accumulated a fortune
at conjuring, and purchased the chateau of Fontenry-aux-Roscs, in the depart-
ment of the Seine. Says H. J. Burlingame, an interesting writer on magic:
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“ Rollin incurred the suspicions of the Committee of Public Safety in 1793,
and suffered death by the guillotine. On the warrant for his execution being
read to him, he turned to those about him, and observed, ¢ This is the firs
paper I cannot conjure away.” Rollin was the grondfather of the late political
celebrity of that name, who was minister of the interior in the provisional
government of France of 1848.”

Comus 11, who played in London in the year 1793, gave a curious exhi-
bition of conjuring tricks and automata. His programnme announced that the
Great Comus would present “ various uncommon experiments with his ‘ En-
chanted Horologium,’  Pyxidus Literarum,” and many curious operations in
¢ Rhabdology,” * Stenaganagraphy,’ and Phylacteria,” with many wonderful
performances of the grand ‘ Dodecahedron,” alse © Chartomantic Deceptions’
and ‘ Kharamatic Operations.” To conclude with the performance of the
* Teretopzst Figure and Magical House ’ ; the like never seen in this kingdom
before, and will astonish every beholder.”

In the height of the French Revolution, when the guillotine reeked with
blood and the ghastly knitting-women sat round it counting the heads as they
fell into the basket, a Belgian optician, named Etienne (Gaspard Robertson,
arrived in Paris, and opened a wonderful exhibition in an abandoned chapel
belonging to the Capuchin convent. The curiosity-seekers who attended
these séances were conducted by ushers down dark flights of stairs to the vaults
of the chape] and seated in & gloomy erypt shrouded with black draperies and
pictured with the emblems of mortality. An antique lamp, suspended from
the ceiling, emitted a flame of spectral blue. When all was ready a rain and
wind storm, with thunder accompanying, began. Robertson extinguished the
lamp and threw various essences on a brazier of burning coals in the center of
the room, whereupon clouds of odoriferous incense filled the apartment. Sud-
denly, with the solemn sound of-a far-off organ, phantoms of the great arosc
at the incantations of the magician. Shades of Voltaire, Rousseau, Marat,
and Lavoisier appeared in rapid succession. Robertson, at the end of the
entertainment, generally concluded by saying: “I have shown you, citizens,
every species of phantom, and there is but one more truly terrible specter—the
fate which is reserved for ug all.” In a moment a grinning skeleton stood in
the center of the hall waving a scythe. All these wonders were perpetrated
throngh the medium of a phantasmagoric lantern, which threw images upon
smoke. This was a great improvement on the simple concave mirror which so
terrified Cellini. The effect of this entertainment was eleetrical; all Paris went
wild over it. Robertson, lucky fellow, managed to save his neck from “ La
Guillotine,” and returned to his native province with a snug fortune to die of
old age in a comfortable feather bed.

Clever as was Robertson’s ghost illusion, performed by the aid of the
phantasmagoric lantern, it had one great defect: the images were painted on
gless and lacked the necessary vitality. It was reserved for the ninetcenth



8 . INTRODUUTION.

century to produce the greatest of spectral exhibitions, that of Prof. Pepper,
manager of the London Polytechnic Institution. In the year 1863, he in-
vented a clever device for projecting the images of living persons in ihe air.
The illusion is based on a simple optical effect. In the evening earry a lighted
candle to the window and you will see refiected in the pane, not only the image
of the candle but that of your hand and face as well. The same illusion may
be seen while traveling in a lighted railway carriage at niglht; you gaze through
the clear sheet of glass of the coach window and behold your “double”
traveling along with you. The apparatus for producing the Pepper ghost has
been used in dramatizations of Bulwer’s * Strange Story,” Dickens’ “ Haunted
Man ** and “ Christmas Carol,” and Dumas’ * Corsican Brothers.” In France
the conjurers Robin and Lassaigne presented the illusion with many novel
and startling effects.

One of the most famous of the eighteenth-century magicians was Torrini,
a French nobleman, whose real name was the Comte de Grisi. His father,
a devoted adherent of Louis X V1., lost his life at the storming of the Tuileries,
on that fatal day in August, ever memorable in the annals of French history. -
Profiting by the disorders in the French capital, the young De Grisi was en-
abled to pass the barriers and reach the family chateau in Languedoc. He dug
up a secret treasure his father had conccaled for any emergency, and proceeded
to Italy to study medicine. He established himself at Naples, where he soon
became a physician of note. Here his noble birth and aristocratic manners
gave him the entrée into the best society of the city, Like many enthusiastic
amateurs he hecame interested in legerdemain, and performed for the amuse-
ment of his friends. A peculiar ineldent led him to adopt the profession of a
magician. At the Carnival of 1796, thie Chevalier Pinetti arrived in Naples
to give g series of magical entertainments. Pinetti was the idol of the Italian
public. The Comte de Grisi, having unravcled the secrets of most of Pinetti’s
illugions, performed them for his friends, Pinetti, who was furious at hav-
ing a rival, set about revenging lhimself on the audacious amateur. With-
out much difliculty he succeeded in ingratiating bimeelf with Dec Guisi,
and complimenied him on his success as a prestidigitateur. One cvening,
he persuaded the young Count to take his place at the theater and give a
performanee for the benefit of the poor of the eity. Infoxicated with flattery,
to say nothing of numercus glasses of champagne, De Grisi consented. The
greater number of Iinetti’s tricks were performed by the aid of confederates in
the audience, who loaned various objects of which the magician had duplicates.
A diabolieal trap was laid for De Grisi. One of the accomplices declared that
he had loaned the young magician a valuable diamond ring to use in a trick,
and had had returned to him a pinchheck substitute. Ilere was a dilemma.
but De Grisi put the man off with an excuse until after the entertainment.
Approaching the hox where the king and his family were seated, De Grisi
begged the monarch o draw a card from a pack. No snoner, however, had
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the king glanced at the card he had selected, than he threw it angrily on the
stage, with marks of intense dissatisfaction. De Grisi, horror-struck, picked
up th- ... and found written on it a coarse insult. The conjurer rushed off
the stage, picked up his sword, and searched in vain for the author of the
infamous act of treachery; but Pinetti had fled. De Grisi was so utterly
ruined, socially and financially, by this fiasco, that he came near dying of brain
fever, the result of overwrought emotions. On his recovery he vowed ven-
geance on Pinetti, a most unigue vengeance. Says De Urisi: “ To have chal-
lenged himm would be doing him toe much honor, se I vowed to fight him with
hia own weapons, and humiliate the shameful traitor in my turn. This was
the plan I drew up: I determined to devole myself ardently to sleight-ef-hand,
to study thoroughly an art of which I as yet knew only the first principles.
Then, when quite confident in myself—when I had added many new tricks
to Pinetii’s repertoire—I would pursue my enemy, enter every town before
him, and continually erush him by my superiority.”

De Grisi scld everything he possessed, took refuge in the country, and
toiled for six months at sleight-of-hand. Then with splendid apparatus and
elaborate printing, he took the field against his hated enemy. Ile succeeded
in accomplishing his ends: Pinetti had to retire vanquished. Pinetti died
in a state of abject misery at the village of Bastichoff, in Volhynia, Russia. De
Grisi determined to proceed to Rome as a finish to his Italian performances.
Pinetti had never dared to enter the Eternal City, since he laid elaims to genu-
ine necromancy to encompass his tricks. Remembering the fate of the Comte
de Cagliostro, he apprehended a trial for sorcery, and a possible aufo da f£.

De Grisi, however, had no such fears, as his entertainment was professedly
# sleight-of-hand performance and did not come under the denomination of
witcheraft and neeromancy. The Frenchman set his wits to work to coneoct
o trick worthy to set before a Pope. Happening one day to drop into a jewel-
er's shop, he espied a magnificent watch lying on the counter undergoing
repairs, “ Whose chronometer? ” inquired the wizard nonchalantly. ¢ His
Eminenece, the Cardinal de ’s watch, worth ten thousand franes, and made
by the renowned Brégnet of Paris,” said the jeweler. Is there another time-
piece similar to this in Rome? ” continued De Grisi, examining the watch.
“ But one,” replied the jeweler, “ and that owned by an improvident young
noble who spends his time in the gambling hells wasting his ancestral estates.”

That was enough for the juggler. He commissioned the jeweler to pur-
chase the watch at any cost and engrave the Cardinal’s coat-of-arms inside of
the case. The expensive recreation cost De Grisi a thousand francs. When
the evening of the performance arrived the magician appeared before the Pope
and a brilliant assemblage of red-robed Cardinals and executed his astonishing
experiments in conjuring. As a culminating feat he borrowed the Cardinal’s
chronometer, which had been returned by the jeweler. After many promises

to handle it carefully, he dropped it on the floor of the audience chamber as if
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by accident and set his heel upon it. Smash went the priceless timepiece. The
Cardinal turned pale with rage, and all were horror-struck at the unfortunate
fiasco. But the Frenchman smiled at the consternation of the spectators,
picked up the fragments of the watch, had them fully identified in order to pre-
clude any idea of substitution, and then proceeded to pulverize them in a big
brass mortar, A detonation took place and red flames leaped up from the mor-
tar in the most approved order of diabolism; all crowded around to watch the
result. Watching his opportunity, the wizard surreptiously slipped the dupli-
cate chronometer into a pocket of the Pope’s cassock. The mystification was
complete when De Grisi pretended to pase the ingot of melted gold from the
mortar into the pocket of His Holiness, resulting in the discovery of the watch,
which wag produced intact. Thie seeming marvel made the lifelong reputa-
tion of the French artist. The Pontiff presented him the day after the séance
with a magnificent diamond-studded souff-box as & mark of esteem.

Yeare after this event, De Grisi’s son was accidentally shot by a spectator in
the gun trick. A resl leaden bullet got among the sham bullets and was loaded
into the weapon. The wretched father did not long survive this tragic affair.
He died in the city of Lyons, France, in the early part of this century. De
Grisi was a superb performer with cards, his “ blind man’s game of piquet”
being a trick unparalleled in the annals of conjuring,

After De Grisi came a host of clever magicians, among whom may be
mentioned Dobler, whose principal trick was the lighting of one hundred
candles by a pistol shot; Philippe, the first European performer to present the
“bowls of gold fish” and the “ Chinese rings ” ; Bosco, expert in cup and
ball conjuring; and Comte, ventriloguist and expert in flower tricks. Comte
was the most distinguished of these artists, being noted for his wit and
audacity. He was a past master in the art of flattery, The following good
story is told of him: During a performance at the Tuileries given before Louis
XVIII, Comte asked the king te draw a card from a pack. The monarch
selected the king of hearts, by chance, or by adreit forcing on the part of the
magician. The card was torn up, and rammed into a pistol.

“ Look, your majesty,” said Comte, pointing te a vase of flowers which
stood upon & table in the center of the stage, “T shall fire this pistol at the
vase and the king of hearts will appear just above the flowers.”

The weapon was fired, wherenpon a small bust of Louis XVIII appeared
instantaneously out of the center of the bouguet.

“ Ah,” exelaimed the king to the conjurer, in a slightly sareastic tone of
voice, “T think, Monsieur Magician, that you have made & slight mistake.
You promised to make the king of hearts appear, but ”

“ Pardon me, your majesty,” interrupted the conjurer, *hut I have ful-
filled my promise to the letter. Behold, there is your likenessl-—and are you
not the acknowledged king of sll our hearts, the well-beloved of the French

people?
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The king bowed his royal head benignly, while the assembled eourtiers made
the salon ring with their applause. The journals next morning reported this
little scene, and Comte became the lion of the hour,

Comte was in the zenith of his fame when a new performer entered the

arena of magic—Robert-Houdin. One day the following modest handbill
appeared on the Parisian bulletin-boards:

Avujourd'hui Jeudi, § Juillel 1845,
PREMIERE REPRESENTATION
DES
SOIREES FANTASTIQUES
[ H
ROBERT-HMOUDIN,

AUTOMATES, PRESTIDIGITATION, MAGIE

1v.

In the year 1843 there was situated in the Rue du Temnple, Paris, a little
shop, over the door of which was displayed the wnpreientlious sign, * M.
Robvert-tloudin, Pendules de DPrécision.” 1t was the shop of a watchmaker
and constructor of mechanical foys. The proprietor was destined to be the
greatest and most original fantaisiste of his time, perhaps of all times, the
founder of 2 new and unique school of conjuring, and the inventor of some
marvelous illusions. No one who stopped at the unpretentious place could
have prophesied that the keen-eyed little Frenchinan, in his long blouse be-
smeared with oil and iron filings, weuld become the premicr prestidigitateur
of France, the inventor of the electrical bell, improver of the eleetrieal elock,
author, and ambassador to the Arabs of Algeria. During his spare moments
Houdin constructed the ingenious automata that subsequently figured in his
famous Soirées Fanlastiques. When he went abroad on husiness or for pleas-
ure he wore the large palelot of the period and practiced juggling with cards
and coins in the capacious pockets.

About the time of which I write he invented his “ mysterious clock ”—a
piece of apparatus that kept admirable time, though apparently without works
—and he sold one of them to a wealthy nobleman, the Count de I'Escalopier.
The Count, who was an ardent lover of the arf amusante, or science wedded
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to recreation, made frequent visits to the shop in the Rue du Temple, and sat
for hours on a stool in the dingy workroom watching Houdin at werk. A
strong friendship grew up between the watchmaker and the scion of the Old
Régime. It was not long before Houdin confided the secret of his hopeb to
the Count—his burning desire to beeome a great magician.

The nobleman approved the idea, and in order to give the conjurer oppor-
tunities for practice, so that he might acquire the confidence which he lacked,
constantly invited him to pass the evening at the De 'Escalopier mansion, for
the purpose of trying his skill in sleight-of-hand before a congenial and
art-loving company. On one occasion, afier a dinner given in honor of
Monseignenr Affré, Archbishop of Paris, who was killed at the barricades
during the Revolution of 1848, Houdin performed his clever trick of the
“burnt writing restored.” 1In the language of Houdin, the effect was as
follows: “ After having requested the spectators carefully to examine a large
envelope sealed on all sides, I handed it to the Archbishop’s Grand Vicar.
begging him to keep it in his own possvssion. Next, handing to the prelate
himself & emall slip of paper, I requested him to write thereon, secretly, a sen-
tence, or whatever he might choose to think of; the paper was then folded in
four, and {apparently} burnt. But scarcely was it consumed and the ashes
scattered to the winds, than, handing the envelope to the Archbishop, T re-
quested him to open it. The first envelope being removed a second was found,
sealed in like manner; then ancther, until a dozen envelopes, one inside
another, had been opened, the last containing the scrap of paper restored
intact. It was passed from hand to hand, and cach read as follows:

“‘Though I do not claim to be a prophet I venture to predict, sir, that
you will achieve brilliant success in your future career,’ ”

Houdin preserved this slip of paper as a religious rellc for many years, but
lost it during his travels in Algeria.

The Count dc I’Escalopier, after the incident at the memerable dinner.
urged Houdin to start ount nnmcdmtel\ as 4 conjurer. One day the watch-
maker, after considerable hesitation, confessed his inability to do so on account
of poverty.

“ Ah” replied the nobleman,  if that’s all, it is eagily remedied. 1 have
at home ten thousand franes or so whicl: 1 really dor’t know what te do with.
Aeccept them, my dear Houdin, and begin your career.”

But Houdin, loath to incur the responsibility of risking a friend’s money in
a theatrieal speculation, without some gnarantee of its being repaid, refused
the generous offer. Again and again De I’Escalopier urged him to take it, but
without success; finally the nobleman, annoyed at the mechanician’s obstinacy,
left the shop in a state of pique. But after a few days he returned, saying, as
he entered: “ Since you are determined not o acept a favor from me, I have
come to ask one of you. Listen! Forthe last year un eseritoire in my sleeping-
apartment has been robbed from time to time of large sums of money, not-
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withstanding the fact that I have adopted all manner of precautions and safe-
guards, such as changing the locks, having secret fastenings placed on the
doors, etc. T have dismissed my servants, one after another, but, alas! have not
discovered the culprit. This very morning I have been robbed of a couple of
thousand-franc notes. There is a dark cloud of suspicion and evil hanging
over my house that nothing will lift till the thief is canght. Can you help
meQ L

“1 am willing to serve you,” said Houdin; “ but how?”

“ What!** replied De I'Escalopier; “ you a mechanician, and ask how?
Come, come, my friend; can you not devise some mechanical means for appre-
hending a thief?” '

Houdin thought a minute, and said quietly: “I’l] see what I can do for
you.” Setting to work feverishly, he invented the apparatus, and aided by his
two workmen, who remained with him the whole of the night, he had it ready
at eight o’clock the next morning. To the nobleman’s house Houdin went.
The Count under various pretexts had sent all his servants away, so that no
one should be aware of the mechanician’s visit.

While Houdin was placing his apparatus in position, the Count frequently
expressed his wonderment at the heavy padded glove which the conjurer wore
on his right hand.

“All in good time, my dear Count,” said Houdin. When everything was
arranged, the mechanician began his explanation of the working of the secret
detective apparatus. “ You sce, it is like this,” he remarked. “ The thief un-
locks the desk, but no sooner does he raise the lid, ever so litile, than this elaw-
like piece of mechanism, attached to a light rod, and impelled by a spring,
comes sharply down on the back of the hand which holds the key, and at the
same time the report of a pistol is heard. 'T'he noise is to alarm the household,
and____!s

“ But the glove you wear!” interrupted the nobleman.

“The glove is to protect me from the operation of the steel claw which
tattooes the word Kobber on the back of the criminal’s hand.”

“ How ia that accomplished? ” said De 1’Escalopier. :

“Simplest thing in the world,” replied Houdin. “ The claw consists of a
number of very short but sharp points, so fixed as to form the word; and these
points are shoved through a pad soaked with nitrate of silver, a portion of
which iz forced by the blow into the punctures, thereby making the scars in-
delible for life. A flenr de Iys stamped by an cxecutioner with a red-hot iron
ceuld not be more effective.”

“ But, M. Houdin,” said the Count, horror-stricken at the idea, “I have no
right to anticipate Justice in this way, To brand a fellow-being in such a
fashion would forever close the doors of society against him. T eould not
think of such a thing. Besides, suppose some member of my family through
carelessness or forgetfulness were to fall a victim to this dreadful apparatus,”
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“You are right,” answered Houdin. “I will alter the mechanism in such
a way that no harm can come to any one, save s mere superficial flesh wound
that will easily heal. Give me a few hours.”

The Count assented, and the mechanician went home to his work-shop to
make the required alterations. At the appointed time, he returned to the
nobleman’s mansion, and the machine was adjusted to the desk. In place of
the branding apparatus, Houdin had arranged a kind of cat’s claw to scratch
the back of the thief's hand. The desk was closed, and the two men parted
company.

The Count did everything possible to excite the cupidity of the robber. He
sent repeatedly for his stock-broker, on which occasions sums of money were
ostentatiously passed from hand to hand; he even made a pretense of going
away from home for a short time, but the bait proved a failure. Fach day
the nobleman reported, “ no result,” to Houdin, and was on the point of giving
up in despair. Two weeks elapsed. One morning De ’Escalopier rushed into
the watechmaker’s shop, sank breathlessly on a chair, and ejaculated: “ 1 have
caught the robher at last.”

“ Indeed,” replied Houdin; “ who is he? ”

“ But first let me relate what happened,” said the Count. “I was seated
this morning in my library when the report of a pistol resounded in my
s]eeping.apartnlent. ¢ The thief!’ I exclaimed excited]y. T looked around m—e
for a weapon, but finding nothing at hand, I grasped an ancient battle-ax from
a stand of armor near by, and ran to seize the robber. I pushed open the door
of the sleeping-room and saw, to my intensc surprise, Bernard, my trusted
valet and factotum, a man who has heen in my employ for upwards of twenty
years. ‘ What are you doing here?’ T asked; © what was that noise??

“In the coolest manner he replied: ‘I came into the room just as you
did, sir, at the explosion of the pistol. Tsaw a man making his escape down the
hack stairs, but I was so bewildered that T was unable to apprehend him.?

“T rushed down the back stairs, hut, finding the door locked on the inside,
knew that no one could have passed that way. A great light broke upon me.
*{ireat God!” I ericd, ‘ can Bernard be the thief?” I returned to the library.
My valet was holding his right hand behind him, but T dragged it forward,
and raw the imprint of the claw thercon. The wound was bleeding profusely.
Vinding himscelf convicted, the wretch fell on his knces and begged my forgive.
TieHa,

““1ow long have you been robbing me?’ T asked.

“ 4 Por enrly {wo yonrs,” he said.

“¢ And Tiow inuech have you laken?’ T inquired.

“ <10 oon Alisaraned franes, which 1 invested in Government stock, The
werip i in iy desk.’

“1 found the weeurities correet, and in {he presence of another witness,
maude Bernard wign the following confession:
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“ <1, the undersigned, hereby admit having stolen from the Count de I'Esca-
lopier the sum of 15,000 francs, taken by me from his desk by the aid of false
keys.

“‘BERNARD X—.

¢ <« Parits, the — day of —-, 18—

“¢Now go,’ I exclaimed, ‘ and never enter this house again. You are safe
from prosecution; go, and repent of your erime.’

“ And now,” said the Count to Houdin, “ I want you to take these 15,000
francs and begin your career as a conjurer; surely you cannot refuse to accept
a5 a loan the money your ingenuity has rescued from a robber. Take it

The nobleman produced the securities, and preesed them into Houdin’s
hands. The mechanician, overcome by the Count’s generosity, embraced him
in true Gallic style, and this embrace, Houdin says, “ was the only security De
r Escalopler would accept from me.”

Fithout further delay the eonjurer had a little theatre constructed in the
Palais Royal, and hegan his famous performances, called by him: ¢ Seirdes
Fantasliques de Robert-Houdin,” which attained the greatest popularity. He
wag thus enabled within a year to pay back the money borrowed from the
Count de I’Escalopier.

Jean Eugéne Robert, afterwards known to fame by the cognomen of Rolert-
Houdin, was born gt Blois, the birthplace of Louis XII, on the sixth of
December, 1805. 1Ilis father was a watchmaker. At the age of eleven
Robert was sent to a Jesuit college at Orleans, preparatory to the study of
law, and was subsequently apprenticed to a notary at Blois, but finding the
" transcribing of musty deeds a tiresome task, he prevailed on his father to let
him follow the trade of a watchmaker. While working in this capacity, he
chanced one day to enter a bookseller’s shop to purchase a treatise on me-
chanics, and was handed by mistake a work on conjuring. The marvels con-
tained in this volume fired his imagination, and this ineident decided his
future career, but he did not realize his ambition until later in life, when De
I’Escalopier came to his aid.

In his early study of sleight-of-hand Houdin soon recngmmd that the
organs performing the principal part are the sight and touch. He says in
his memoirs: “I had often been struck by the ease with which pianists can
read and perform at sight the most diffienlt pieces. T saw that, by practice, it
would be possible to create a certainty of perception and facility of touch,
rendering it easy for the artist to attend to sevéral things simultaneously,
while his hands were busy employed with some complicated task. This faculty
I wished to acquire and apply to sleight-of-hand; still, as musie could not
afford me the necessary element, I had recourse to the juggler's art.” Resid-
ing at Blois at the time was a mountebank who, for a consideration. initiated
the young Houdin into the mysteries of juggling, enabling him to juggle four




16 INTRODUCTION.

balls at once and read a book at the same time. «The practice of this feat,”
continues Houdin, “ gave my fingers & remarkable degree of delicacy and cer-
tainty, while my eye was at the same time acquiring a promptitude of percep-
tion that was quite marvelons.”

On Thursday evening, July 3, 1845, Houdin’s first Fantastic Evening took
place in a small hall of the Palais Royal. The little auditorium would ?eat
only two hundred people, but the prices of admission were somewhat high,
front seats being rated at $1 or five franes, and no places were to be had. under
forty sous. The stage set represented a miniature drawing-room in white and
gold in the Louis XV style. In the center was an undraped table, flanked by
two small gide tables of the lightest possible description; at the side wings or
walls were consoles, with about five inches of gilt fringe hanging from them;
and across the hack of the room ran a broad shelf, upon which were displayed
the various articles to be used in the séances. A chandelier and elegant can-
delabra made the little scene brilliant. The simplicity of everything on the
conjurer’s stage disarmed suspicion; apparently there was no place for the
concealment of anything. Prior to Houdin’s day the wizards draped all of
their tables to the floor, thereby making them little else than ponderous con-
federate boxes. Conjuring under such circumstances was child’s play, as com-
pared with the difficulties to be encountered with the apparatus of the new
school. In addition, Houdin disearded the long, flowing robes of many of his
predecessors, as savoring too much of charlatanism, and appeared in eveming
dress.  Since his time, no first-class prestidigitateur has dared to offend good
taste, by presenting his illusions in any other costume than that of a gentleman
habited dla mode, nor has he dared to give a performance with draped tables.
In fact, modern professors of the arf magique have gone to extremes on the
question of tables and elaborate apparatus, many of them using simple little
guéridons with glass tope, unfringed. Houdin’s center table was a marvel of
mechanical skill and ingenuity. Concealed in the body were < vertical rods
each arranged to rise and fall in & tube, according as it was drawn down by «
spiral spring or pulled up by a whip-cord which passed over a pulley at the top
of the tube and so down the table leg to the hiding place of the confederate.”
There were “ ten of these pistons, and the ten cords, passing under the floor of
the stage, terminated at a keyboard. Various ingenious automata were actu-
ated by this means of {ransmitting motion.” The consoles were nothing more
than shallow wooden boxes with openings through the side scenes. The tops
of the consoles were perforated with traps. Any ohject which the wizard
desired to work off secretly to his confederate behind the scenes was placed on
one of these traps and covered with a paper, metal eover, or a handkerchief,
Touching & spring caused the article to fall noiselessly throngh the trap npon
cotton batting, and roll into the hands of the conjurer’s aller eg0, or concesled

assistant.
Let us now look at some of the illusions of the classie prestidigitateur of

( ~
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France. By far his best and greatest invention is the “ light and heavy chest,”
of which he himself wrote; “I do not think, modesty apart, that I ever in-
vented anything so daringly ingenious.” The conjurer came forward with a
little wooden box, to the top of which was attached a metal handle, and re-
marked as follows to the audience: “ Ladies and gentlemen, I have here a cash
box which possesses some peculiar qualities. I place in it, for example, a lot
of bank-notes, for safe-keeping, and by mesmeric power I ean make the box
50 heavy that the strongest man cannot lift it. Let us try the experiment.”
He placed the box cn the run-down, which served as a means of communication
between the stage and the audience, and requested the services of a volunteer
assistant.

When the latter had satisfied the andience that the box was almost as light
as 8 feather, the conjurer executed his pretended mesmeric passes, and bade the
gentleman lift it a second time. But try as he might, with all his strength, the
volunteer would prove unequal to the task. Reverse passes over the demon
box restored it to its pristine lightness. This extraordinary trick is performed
as follows: Underneath the cloth cover of -the run-down, at a spot marked,
was a powerful electro-magnet with eonducting wires reaching behind the
scenes to a battery. At a signal from the magician a secret operator turned on
the electrie current, and the box, which had an iron bottom, clung to the
electro-magnet with supernatural attraction. It ia needless to remark that the
bottom of the cash box was painted to represent mahogany, so as to correspond
with the top and sides.

The phenomwena of electro-magnetism were entirely unknown to the gen-
eral public in 1845, when this trick of the spirit cash-box was first presented.
As may be well imagined, it created a profound sensation. When people
hecame more enlightened on the subject of electricity, Houdin added an addi-
tional effeet, in order to throw the public off the scent ag to the prineiple on
which the experiment wae baged. After first having exhibited the trick on the
“ run-down,” he hooked the box te one end of a rope which passed over a pulley
attached to the ceiling of the hall. Several gentlemen were now invited to
hold the dizsergaged end of the rope. They were able to raise and lower the -
hox with perfect ease, but at a wave of the magician’s wand the little chest
descended elowly to-the floor, Jifting off their feet the spectators who were
holding the rope, to the astonishment of everyone. The secret lay in the
pulley and block. The rope, instead of passing straight over the pulley, in on
one side and out on the other, went through the block and through the ceiling,
working over a double pulley on the floor above, where a workman at a windlass
held his own againat the united power of the five or six gentlemen below. It is
a simple mechanical principle and wil! be easily understood by those acquainted
with mechanical power.

Houdin’s orange tree, that blossomed and bore fruit in sight of the audi-
ence, was a clever piece of mechanism. The blossoms, constructed of tfissue
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paper, were pushed up throngh the hollow branches of the tree by the pistons
rising in the table and operating against similar pistons in the orange-tree
box. When these peduls were relaxed the blossoins disappeared and the fruit
was gradually developed—real fruit, too, which was distributed among the
spectators, The orunges were stuck on iron spikes affixed to the branches of
the tree and hid from view by hemispherical wire screens painted green and
seereted by the leaves.  When these screens were swung back by pedal play the
fruit was revealed. In performing this illusion Houdin first borrowed a
handkerchief from a lady in the audience, and caused it to pass from his hand
into an orange left on the tree. When the disappearance was effected, the
fruit opened, revealing the handkerchief in its center. Two mechanical
butterfiies, exquisitely made, then took the delicate pieece of cambrie or lace
and flew upwards with it. The handkerchief of course was exchanged in the
beginning of the trick for a duminy belonging to the magician. It was worked
into the mechanical orange by an assistant, before the tree was brought forward
for exhibition.

Houdin was very fond of producing magieally bon-bons, small fans, toys,
bouquets, and lric-d-brae from borrowed hats, These articles he distributed
with liberal hand among the spectators, exclaiming : “ Here are toys for
young children and old.” There was always a great scramble for these sou-
venirs. The conjurer found time to edit and publish a small comic news-
paper, ¢ Cagliostro,” copies of whick were handed to every one in the theatre.
The contents of this journal peur rire were changed from evening to evening,
which entailed no small labor on the part of the hard-worked prestidigitateur.
It was illustrated with comic cartoons,and was cagerly perused between the acts.

Here is one of Ioudin’s bon mols: Le Ministre de PIntérienr ne recevra
pas demain, mais le Minislre des Finances recevra fous les jours . . . o
Jours sutvants.

The erowning event of Houdin’s life was his embassy to Algeria to counter-
act the influence of the Marabout priests over the ignorant Arabs, The Mara-
bouts are Mohammedan miracle workers, and are continually fanning the
flames of rebellion end discontent against French domination. The French
Government invited Robert-IToudin to go to Algeria and perform before the
Arahs in order to show them that a French wizard was greater than a Mara-
hout fakir. It was pitting Greck against Greck! The marvels of optics,
chemistry, electricity, and mechanies which Houdin had in his repertoire,
coupled with his digital dexterity, were well ealculated to evoke astonishment
and awe. How well the famous French wizard suecceded in his mission is a
matter of history. A full account of his adventures among the Arabs is con-
tained in his memoire and makes very cntertaining reading.  After his success-
ful embassy to the land of the white bournous and turban, Houdin returned
to France and settled down at St. Gervais near Blois, giving his time to elec-
trical studies and inventions.
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He received several gold medals from the French Government for the suc-
cessful application of eleciricity to the running of clocks. The conjurer’s
house was a regular Magic Villa, being full of surprises for the friends who
visited the place. There were sliding panels in the walls, trap doors, auto-
matons in every niche, descending floors, and electric wires from attic to
cellar. Houdin died at St. Gervais in June, 1871. His son-in-law, M. Hamil.
ton, continued to carry on the Temple of Enchantment at Paris, and at the
present time there is a little theater on the Boulevard des Italiens called
“ Théitre Robert-Houdin,” where strolling eonjurers hold forth, It was a
great disappointment to Ioudin when his two sons refused to take up magic g3

a profession; one entered the French army, and the other became a watch-
maker.

v.

One of the best sleight-of-hand artiats that ever lived was Carl Herrmann,
who styled himself the “ Premier Prestidigitateur of France and First Pro-
fessor of Magic in the World.” He died at Carlsbad, June 8, 1887, at the
advanced age of seventy-iwo. Of him Burlingame says: “ Without using
much mechanical or optical apparatus, he produced many wonderful effects by
a sharp observation of the absence of mind of the human auditor, assisted by
& hand as firm as stcel and capable of the most deft movement.” Carl Herr-
mann traveled extensively, and many conjurers adopted his name as a nom de
thédtre. Magicians seem to have a penchanf for this sort of thing, as witness
the case of Signor Blitz. Anlonio Blitz, a very clever performer, no sooner
arrived in the United States than imitators sprang up like mushrooms in a
single night. In his “ Fifty Years in the Magic Circle,” he gives a list of
eleven of these impostors, who not only had the impudence to assume his name,
but circulated verbatim copies of his handbills and advertisements—

Bignor Blitz.

Signor Blitz, Jr.

Signor Blitz, The Original.

Signor Blitz’s Son.

Signor Blitz’s Nephew.

Signor Blitz, The Great.

Signor Blitz, The Wonderful.

Bignor Blitz, The Unrivaled.

Signor Blitz, The Mysterious.

Signor Blitz, By Purchase.

Signor Blitz, The Great Original.

A clever entertainer was Robert Heller. e was a magician, a mimie, and
A musician—a combination of talents rarely seen in one individual. He was,

indeed, the Adinirable Crichton of fantaisistes. As a pure sleight-of-hand
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artist, Heller was not the equal of some of his contemporaries, but he made up
for all deficiencies in this respect by his histrionie abilities. By the power
of hie address and wit he invested the most insignificant feats of legerdemain
with a peculiar charm, In this regard he was like Roberi-Houdin. Robert
Heller, or Palmer, was born in London, in the year 1833. Farly in life he
mnanifesied a unique talent for music, and won a scuolarship at the Royal Acad-
emy of Music at the age of fourteen. Having witnessed several performances
of the conjurer Houdin, in Londen, he became enamored of magic,and devoted
his time to perfecting himsell in the art of legerdemain, subsequently travel-
ing around giving entertainments in the English provinces. In the year 1852
he made his bow to a New York audience at the Chinese Assembly Rooms, on
which occasion he wore a black wig and spoke with a decided Gallic accent,
having come to the conclusion that a French prestidigitateur would be better
received in the United States than an English wizard. I have this on the
authority of Henry Hation, the conjurer, who wrote an article on Heller’s
“ gecond-sight ” trick for the * Century Magazine ” some years ago. Hatton
also says that Heller began his magical soirée with an address in the French
language. Not meeting with the desired financial success, Heller abandoned
conjuring, and settled in Washington, D. C., as a teacher of the piano and
organist of one of the large churches of the eity. Eventuvally he married one
of his music pupils, a Miss Kieckhoffer, the daughter of a wealthy German
banker, and ahandened music for magie. e went to New York, where he
opened Heller’s Hall, in a building which then stood oppesite Niblo’s Garden,
on Broadway. IHis sccond début as a conjurer was an artistic and financial
suecess,  After a splendid run in New York he returned te London, opening
what iz now Pool’s Theater. Subsequently he visited Australia, India, and
('alifornia, returning to New York in 1875. He died November 28, 1878, at
the (‘ontinental Hatel, Philadelphia, at the height of his fame. TLike most of
higcanfréres, Heller was a clever adverliser. His theatrical posters usually
bore the following amusing verse:

¢ Shakespeare wrote well,
Dickens wrote Weller ;
Anderson was R
But the greatest is Heller.”

Hia entertainmenta eonsisted of magic, music, and an exhibition of pre-
tended cluirvayance. Those who were not interested in his feats of leger-
demain flocked te hear hig superb performances on the piane.

Heller, like TToudin, made great use of electricity in his magical séances.
Many of lis eleetrieal tricks were of his own invention. TIn his will he
dirceted his executors to destroy all of his apparatus, so that it might not come
into the possession of any other conjurer.
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The most popular performer in this country was Alexander Herrmann, a
FEuropean by birth, but an American by adoption. I am indebted to Mr. Wm.
Robinson, for years an assistant to Herrmann, for the fellowing account of
the great conjurer’s career:

“The late Alexander Herrmann was born in Parig, France, FFebruary 11,

1843, and died in his private car on Decemnber 17, 1896, while en roufe from
Rochester, N. Y, to
Bradford, Pa. Hecame & ; =
of a family of eminent
prestidigitateurs, his
father, Bamue] Ilerr-
mann, being the most
famous conjurer of his
day. Samuel Herr-
mann was a gresi fa-
vorite with the Sultan
of Turkey, who fre-
quently sent for him to
give entertainments in
thAe royal palace at
Constantinople.

“The next in the
family to wield the
magic wand was Carl
Herrmann, who was
the first of the Herr-
manns to visit Amer-
ica, and the first to use
and introduce the
name °‘prestidigita-
teur” in this country. fa2
Carl, Alexander’s eld- -
est brother, achieved
great success in the ALEXANDER HERRMANN,
world of magic. He
died June 8, 1887, at Carlsbad, Germnany, posscssed of a large fortune,
There were sizteen children in the Herrmann family, Carl being the eldest,
and Alexander the youngest. After Carl adopted magic as a profession,
the father abandoned it, and began the study of medicine. It was the
father's fondest hope that Alexander, his favorite son, should be a physician,
hut fate decreed otherwise. Alexander’s whole desire and ambition was to
become a magician like his father and his brother. He persuaded his brother
to take him as an assistant. One day young Alexander was missing from the
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parental roof; he had been kidnapped and taken away by Carl, with whom he
made his first public appearance, at the age of eight, at a performance in St.
Petersburg, Russia. Even at that early age his great dexterity, ingenuity, and
presence of mind were simply marvelous. The sudden appearance of the
father dispelled the visions of the embryonic magician, and he was compelled
to return home. But the youth’s attention could not Le diverted from his pur-
pose, and again he became his brother’s assistant. This time, the father com-
promised by consenting to Alexander’s remaining on the stage, provided his
education were not neglected. Carl engaged two competent tutors fo travel
with the company and instruct the young prodigy. For six years the brothers
worked together, visiting Spain, France, Germany, Russia, and the surround-
ing countries. Again the parents claimed Alexander, and placed him in the
University of Vienna. Al the age of sixteen, the old desire and fascination
took possession of him. He accepted his brother's proposal to make a tour of
the worid, and ran away from home and studies. Their first appearance in
America was at the Academy of Music, New York, Monday, September 16,
1861. Their last joint engagement was in this country in the year 1869, On
the opening night, in New York, Monday, September 20, Carl introduced
Alexander to the audience as his brother and successor. When this engage-
ment terminated, the brothers separated; Carl made a short tour of this coun-
try, but Alexander went to Europe, where he appeared in the principal cities,
subsequently visiting the Brazils and South America. After that he made a
remarkable run of one theusand performances at the Egyptian Hall, T.ondon,
England. From England he returned {o the United States in the year 1874,
and from that period made this country his home, becoming a naturalized
citizen in DBoston, 1876. His career a8 a magician was one uninterrupted
success. The many lengthy and favorable notices of him in the leading
journals of this country, immediately after his death, showed that he was
regarded as a public character.

“ Herrmann hore a remarkable resemblance to ¢ His Satanic Majesty,
which he enhanced in all possible ways, in recognition of human nature’s belief
in the superhuman powers of the arch enemy. Despite this mephistophelian
aspect, his face was not forbidding; his manner was ever genmial and kind.
‘ Magicians are born, not made’ was a favorite paraphrase of his, and Dame
Nature certainly had him in view for one when she brought him to this
sphere.

“ His snecess lay in his skill as a manipulator, in his witty remarks and
ever-running fire of good-natured small talk. He was a good conjurer, a clever
comedian, and a fine actor. His ‘ misdirection,” to use a technical expression,
was beyond expression. If his luminous eyes turned in a certain direction,
all eves were compelled (as by some mysterious power) to follow, giving his
marvelously dexterous hands the better chance to perform those tricks that
were the admiration and wonder of the world.

NG '*,
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“ Alexander Herrmann’s pet hobby was hypnotism, of which weird seience
he was master, and to its use he attributed many of his successful feats. His
great forte was cards; he was an adept in the ordinary tricks of causing cards
to disappear, and reappear from under some stranger’s vest or from a pocket.
With the greatest ease and grace, he distributed cards about a theater, sending
them into the very laps and hands of individuals asking for them. On cne
occasion he gave a performance hefore Nicholas, the Czar of all the Russias.
The Czar complimented the conjurer upon his skill, and decorated him, at the
same time smilingly remarking: ‘I will show you a trick.” The Czar tore
pack of cards into halves, and good-humoredly asked: < What do you think of
that? Can you duplicate it?’ His surprise was great to see Herrmann take
one of the halves of the pack and tear i into halves. Herrmann was as clever
with his tongue as with his hands, having mastered French, German, Spanish,
Ttalian, Russian, Dutch, and English. He also had a fair knowledge of Portu-
guese, Chinese, Arabie, and Swedish.

“ He was decorated by almost every sovereign of Eurepe, and many of them
gave him jewels. The King of Belgium and the late King of Spain each pre-
sented him with a cross; there was a ring from the King of Portugal, one from
the Prince of Wales, and various other gems.

“ At private entertainments and clubs Herrmann was especially felicitous
as a prestidigitateur. I will enumerate a few of his numberless sleight-of-
hand tricks: He would place a wine glass, full to the brim with sparkling
wine, to his lips, when suddenly, to his apparent surprise and consternation,
the glass of wine would disappear from his hand and be reproduced imme-
diately from some bystander’s coat-tail pocket. He would place a ring upon
the finger of some person, and immediately the ring would vanish from sight.
A silver dollar would change into a twenty-dollar gold piece. A magnum
bottle of champagne, holding ahout two quarts, would disappear, to reappear
from under a gentleman’s coat. He was a capital ventriloquist, an imitator of
birds, and quite clever at juggling and shadowgraphy, but he did not exhibit
these talents in public.

“The lines in Herrmann’s hands were studies for adepts in chirography.
There were three lines of imagination, instead of one, which indicates an
imaginative faculty little less than miraculous, and denctes a generous heart,
genius for friendship, a determined nature, and an artistic temperament.
The accompanying impression of his right hand, taken a few days after he
died, represents a short hand, owing to the fact that in death the fingers
had curled inward somewhat. In life his hands werc long, slender, and
tapering.”

Leon Herrmann, a nephew of the great Herrmann, is now performing
in the United States with success. In personal appearance he resembles
his uncle. He is very clever at palmisiry—the cardinal principle of con-
juring.
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One of the most original and inventive minds in the domain of conjuring
is M. Bautier de Kolta, a Hungarian, who resides in Paris. He iz almost a
gentleman of leisure, and only appears about three nights in 2 week., He is
the inventor of the flying bird eage, the cocoon. the vanishing lady, and the
trick known as the
“ black art,” reproduced
by Herrmann and
Kellar.

In England, the
leading exponent of the
magic art is J. N. Mas-
kelyne, who has held
forth at Egyptian Hall,
London, for many years.
He has done more to
unmask bogus spirit
mediums than any coun-
jurer living. Appren-
ticed like Houdin to
o watchmaker, Maske-
lyne became acquainted
with mechanics at an
early age. He iz the
inventor of some very
remarkable automata
and illusions, for ex-
ample “ Psycho” and
the “Miracleof Lh’asa.”
At the juggling feat of
spinning dessert plates
he has but few rivals
To perform this re
quires the greatest skill
and delicacy.

One of the best per-
formers in the TUnited
States of anti-spiritualistic tricks and mind-reading experiments is Mr. Harry
Kellar, a Pennsylvanian, who at one time in his career acted as assistant to the
famous Davenport Brothers, spirit mediums. Kellar is exceedingly clever
with handkerchief tricke, and his * rose-tree ” feat has never been surpassed
for dexterous and graceful manipulation. Like Houdin, De Kolta, and Mas-
kelyne, he is an inventor, always having some new optical or mechanical illu-
sion to grace his entertainments,

' IMPRESRION OF HERRMANN'S HAND,



INTRODUCTION. 25

Of late years he has made the fatal mistake of exposing the methods of
palmistry to the audience, thereby offending one of the cardinal principles of
the art of legerdemain—never explain tricks, however simple, {o the spectators.
People go to magical entertainments to be mystified by the pretended sorcery
of the magician, and when they learn by what absurdly eimple devices a person
may be fooled, they look with indifference at the more ambitious illusions of
the performer. Palmistry ig the very foundation stone of prestidigitation.
No magician, nunless he confines himself to mechanical tricks, can do without
it in a performance.

Last but not least in the list of modern fantaisistes is the French enter-
tainer, M. Trewey, an exceedingly clever juggler, sleight-of-hand artist, and
shadowgraphist.

VI.

In his adverticements, Robert-Houdin was extremely modest. His sue-
cessors in the arf magique, however, have not imitated him in this respect. We
have Wizards of the North, South, and West, White and Black Mahatmas,
KNapoleons of Necromancy, Modern Merlins, ete.  Anderson, the English con-
jurer, went to the extreme in self-laudation, but managed to draw crowds by his
vainglorious puffery and fill hiz coffers with gold, though he was but an
indifferent performer. The following is one of his effusions:

“ Theatre Royal, Adelphi The greatest wonder at present in London
is the Wizard of the North. He has prepared a Banquet of Mephistophelian,
Dextrological, and Necromantic Cabals, for the Wonder seekers of the ap-
proaching holidays. London is again set on fire by the supernatural fame of
the eximious Wizard; he is again on his magic throne; he waves his mystic
scepter, and thousands of beauty, fashion, and literature, rush as if charmed, or
spell-commanded, to behold the mesteriachist of this age of science and wonder!
Hundreds are nightly turned from the doors of the mystic palace, that eannot
gain admission; this is proof, and more than proof, of the Wizard’s powers of
charming. During the last six nights, 12,000 spectators have been witnesses
of the Wizard’s mighty feats of the science of darkness, and all exclaim, ¢ Can
thiz be man of earth? is he mortal or super-human?’

“ Whitsun-Monday, and every evening during the week, The Great Delu-
sionist will perform his Thousand Feats of Photographic and Alladnic En-
chantments, concluding every evening with the Gun Delusion! 1”

The Theosophical craze of recent years has had its influence on prestidigita-
tion. A modern conjurer who doer not claim some knowledge of the occult,
or, atf least, who has not traveled in the Orient, cuts but little figure in public
estimation. Every now and then some enterprising wizard rushes into print
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and exploits his weird adventures in Egypt and India, the birthplaces cf magie
and mystery. Every intelligent reader reads between the lines, but the
extravagant stories of Oriental witchery have their effect on certain impres-
sionable minds. The magician Kellar is a reputed Oriental tourist. He
has journeyed, according to his own account, in the wilds of India, wit-
nessed fakir-miracles at the courts of Mohammedsan Rajahs, hobnobbed with
Mahatmas in Tibetan lamaserics, and studied the black, blue, and white art in
all its ramifications. In one of his recent advertisements he saye: “ Success
crowns the geason of Kellar, the Great Ameriean Magician. His Oriental
magic, the result of years of original research in India, enables him to present
new illusions that are triumphs of art, and attract enormous houses—dazing,
delighting, dumbfounding, and dazzling theater-goers.”
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CONJURERS TRICKS AND STAGE ILLUSIONS.

CHAPTER I
MYSTERIOUS DISAPPEARANCES.

The faseination which the general publie finds in elever tricks and illusions
is little to be wondered at, but it is a mistake to suppose that all the outfit
which the modern magician needs is a few paper roses, a pack of cards, some
coing, and a wand. 'The fact of the matter is, that usually the most entertain-
ing tricks are those which are produced at considerable expense in the way of
apparatus and stage fittings. It is for this very reason that the secret of the
illusion is always so closely guarded by the prestidigitateur. After a series of
sleight-of-hand tricks the magician usually leads up to what might be called
“ et pieces ” in contradistinetion to the sleight-of-hand tricks. Chief among
the more important illusions are the wonderful cabinets and other articles
of furniture which enable the wizard to make away with his assistants. We will
deseribe & number of these arrangements for “ mysterious disappearances ”
before proceeding with the mirror and other optical tricks to which the fin de
sidcle magician is so largely indebted. All of these illusions, as they depend
upon pre-arranged machinery, afford an introduction to the tricks which,
though mueh simpler, require a certain amount of aptness in manipulation.

“VANITY FAIR”

The first illnsion presents the disappearance of a lady, apparently through
& solid looking glass. The method used is remarkably ingenious.

A large pier glass in an ornamental frame is wheeled upon the stage.
The glass reaches down within about two feet of the floor, so that every one
can see under it. 'The only peculiarities which a skitled ohserver would be apt
to motice are & wide panel extending across the top of the frame and a bar
croseing the glass some four feet from the floor. The first is ostensibly for
artistic effect—it really is essential to the illusion. The horizontal piece pur-
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ports to be used in connection with a pair of brackets to support a glass shelf
on which the lady stands—it also is essential to the illusion.

Brackets are attached to the frame, one on each side, at the level of the
transverse piece, and a couple of curtains are carried by curtain poles or rod
extending outward from the sides of the frame. Across the ends of the brack-
ets & rod or bar is placed and a plate of glass rests as a shelf with one end o

MREENING THE LAbY,

the rod snd the other on the horizontal piece. thus impressing upon the sudi-
ence the utility of the coosspicce. Tts neal function i not revealed.

A lady steps upon the shelf, using & step-ladder to reach it.  She at once
turns to the glass and begins ingpecting her netlection. . The exhibitor turas
Ter with her face to the andicter and she again tarns lack. . This gives some
Baplav, and o also Yeaves her with her back to the audience. which is desirable
for the pvrf.\\'l.n;nh\' wf 1he dm"":‘::un. A soreen I8 now placed around her
The serven i so narton that @ eensiderable portion of the mirror shows o

~
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each side of it. All is quiet for & moment, and then the screen is taken down
and the lady has disappeared. The mystification is completed by the removal
of the portable mirror, it being thus made evident that the performer is not
hidden behind it.

Two of our cuis illustrate the performance as seen by the aundience, the
second explains the illusion. The mirror is really in two sections, the appar-

THE LTSATPEARANCE EXPLAINKD.

ently innocent crossbar concealing the top of the lower one. The large upper
section js placed just back of the lower piece, so that jts lower end slides down
behind it. This upper section moves up and down in the frame like a window
sagh, and to make this possible without the audience discerning it the wide
panel across the top of the frame is provided. When the glass is pushed up,
its npper portion goes hack of the panel, so that its upper cdge is concealed.
Qut of the lower portion of the same mirror a piece is cut, leaving an open-
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ing targe enough to admit of the passage of the person of the lady. The second
cut, with this description, explains everything. The mirror as brought out on
the stage has its large upper section in itz lowest position. The notched por-
tion lies behind the lower section, so that the notch is completely hidden from
the audience. When the glass shelf is put in place, the performer steps upon
it and is sereencd from view, The counterpoised glass ia raiscd like & window

THE LAY HAF YANISIHED.

gash, exposing the notch. The screen is just wide enough to conceal the notch.
the fuct that a margin of the mirror shows on cach side of the screen stll
further masking the deception, From the scene piece back of the mirror an
inclined platform is projected to the opening in the mirror. Through the
opening the lady creeps and by the assistant is drawn away behind the scene;
then the platform is removed, the glass is pushed down again, and. the sereen
heing removed, there is no lady to be scen. The fact that some of the mirror
was vigible during the entire operation greatly increases the inystery. The
lady passes through ilie notch feet foremost, and her position, facing the
mirror, makes this the easier.
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“AFTER THE FLOOD.”

In this illusion the curtain rises and shows upon the stage what is to be
interpreted as a representation of Noah’s ark, a rectangular box with ends
added to it, which, eurv-
ing upward, give it a
boat-like aspect. It stands
upon two horses or tres-
tles. The cut, Fig. 8,
shows the ark in its en-
tirety. The exhibitor
opens it on all gides,
swinging down the ends
and the front and back
lide, and raising the top
as shown in Fig. 1. It
will be noticed by the
observant spectator that |
the back lid i3 first
dropped and that the as-
sistant helps throughout,
the reason of which will
be seen later. The skeleton or frame of the structure i now disclosed and it is
seen to be completely empty. It is now closed, this time the back lid being
swung into place last,and all is Feady
for the flood. This is represented
by the water poured in ad libilum
through a funnel inserted in an aper-
tureintheuppercorner. Totheaudi-
cnee it geems as if the ark were beiny
filled with water. In reality, the
water simply- runs through a pipe,
carried through one of the legs of
the trestle, and so down beneath
the stage. The management of the
floed s illustrated in our cut, Fig. 2.

After the flood the exit of the
animals from the ark is next to

TUE FLOOD, he attended to.  Opening windows

in its front, a quantity of animals

and birds are taken out as shown in Fig. 3. Trucks, chickens, pigeons, cats,
dogs, and a pig are removed and run around on the stage or fly about, and it

5
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is wondered how so small an inclosure could contain such a collection. It is
also to be observed that none of the animals are wet—the water has net reached
them. More, howerver, is
to follow, for the exhib-
itor now lets down the
front, and a beautiful
Fastern woman, Fig. 4,
reclines gracefully in the
center of the ark, which
has only room cnough {o
accommaodateher. Where
the animals came from,
and how they and the
woman could be found
in the ark, which, when
opened before the audi-
ence, seemed completely
cmpty, and how they escaped the water, are the mysteries to be solved.

Our cut, Fig. 5, completes the explanation. The ends which are swung up
and down in the preliminary exhibition of the ark are the receptacles which
accommodate the animals and birds. They are stowed away in these, are
swung up and down with them, and are taken out through apertures in their
fronts.

The woman, the other tenant, ie fastened originally to the back lid. When
the ark is opened for ingpection, this lid is swung down, ostensibly to enabie the
audience to sce through the ark—in reality to prevent them from secing
through the illusion. For, as stated, it iz swung down before the front is

il
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THE LADY TENANT OF THE ARK,

THHE MYSTEILY EXI'LAINED,



34 MAGIC: STAGE ILLUSIONS AND SCIENTIFIC DIVERSIONS.

opened, and as it goes down the woman goes with it, and remains attached to
it and out of sight of the audience, who only see the rear side of the door as
it is lowered. Iig. 5 shows the rear view of the ark when open, with the
woman in place on the rear lid, and alse shows the animals in place in the side
compartments, '

The illusion is exceedingly effective, and is received with high appreciation
by the audience. To these who understand it, the performance is of
heightencd interest.

“THE MAGIC PALANQUIN.”

The heroine in this play was presented on the stage in a palanquin carried
by four slaves. At a given moment the curtaing were drawn and ther imme-
diately opened, when it was seen that the actress had disappeared; and yet the

P r——— o, : e A ST

THE MAGIC FALANQUIN.

palanquin was well isolated on the shoulders of the carriers, who resumed
their journey and carried it off the stage.

This trick, which preceded by many years Buatier de Kolta’s experiment,
in which also a woman was made to disappear, but by an entirely different pro-
cess, a8 will be explained later on in this chapter, was performed as follows: The
four wprights arranged at the four corners of the apparatus were hollow, and
each contained at the top a pulley over which a cord passed.  These cords were
attached by one end to the double hottom of the palanquin, and by the other
end to a counterpoise concealed in the canopy.

At the precise moment at which the curtains were drawn, the carriers dis.
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engaged the counterpoises, which, sliding within the uprights, rapidly raised
the double bottem, with the actress, up to the interior of the canopy. The
person thus made to disappear was quite slender and took such a position as to
ovcupy as little space as possible. By making the shadows of the mouldings
of the canopy and columns more pronounced through painting, and by exag-
gerating them, the affair was given an appearance of lightness that perplexed
the meet distrustful spectator.

“CASSADAGA PROPAGANDA”

One of the most mysterious among Kellar’s repertory of successful illusions
is the “ Cassadaga Propaganda,” an explanation of which is herewith presented.

THE CABINET OFPEN FOR INSPECTION.

The effect as produced on the spectators will first be outlined. A sheet
of plate glass about sixteen by sixty inches in size is placed upon the backs of
two chairs, and on it is erected a small beautifully finished cabinet consisting
of four pieces, of which the sides are hinged to the back, and which, with the
front, are scen rcsting' on & chair at the side of the atage. When erected, the
;ahinet is forty-two inches high, thirty-six inches wide, and fourteen inches

ecp.

- Tambourines and bells are placed in the cabinet and the doors closed, when
the instruments instantly hegan playing and are then thrown out at the top of
the cabinet. The cabinet is now opened and found to he empty. A slate
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placed in the cabinet has a message wrilten thereon. In fact, all manifesta-
tions usually exhibited in the large cabinets are produced, and yet this eabinet
is apparently not large enough to contain a person. We say apparently not
large enough; for, in reality, the whole secret consists in a small person, or an
infglligent child of ten or twelve years of age, being suspended by invisible
wires behind the back of the eabinet, where there is a small shelf on which the
concealed assigtant is sitting Turkish fashion. This folded cabinet is hung on
two fine wires which lead up to the “ flies ¥ and over rollers or pulleys to the
counterweights. When proper wire 18 used on a brightly illuminated stage
the wires are ahigolutely invisible.

THE SPIRIT MANIFESTATIONS.

After showing the chairs and placing the glass plate upon them, the per-
former picks up the folded part of the cabinet and places it on the glass, the
counterweights overcoming the extra weight of the concealed assistant. He
then opens out the sides, ploces the front containing the doors in position,
fastening same by hooks to the sides.

The inside of the cabinet and panels of doors are lined with pleated gold
gilk. " There is a concealed opening in the silk at the back of the cabinet, for
the assistant to pass his arm through, in order to handle whatever is placed
withinit,

Everything being in readiness, the tambourine and bell are placed in the
cabinet and the doors are closed. The assistant now passes his hand and -arm



CHEV. THORN'S MAGIC CABINETH,



88 MAGIC: STAGE ILLUSIONS AND SCIENTIFIC DIVERSIONS.

through the opening in the back and shakes the tambourine, rings the bell,
and throws both out over the top of the cabinet. When the doors are opened
the cabinet is shown to be empty. Clean slates placed in the cabinet are
removed with messages writien on them; in fact, the manifestations that can
be produced in the cabinet are limited onty by the intelligence of the con-
cealed assistant.

One of the cuts shows the eabinet with open doors as scen by the andience.
The second cut i3 an end view looking from the side of stage, showing the
assistant on a shelf at the rear of the cabinet, and the wires leading up and over
to the counterweights.

The clever illusionist Chev. E. Thorn made great use of a variation of
the “ Caseadaga DPropaganda.” e used two cabinets, cach large enough to
receive o person in an upright position. They were constructed of slats and
were provided with curtaine. Serceens of the same celor as the rear of the
stage served to close the space between the slats. The magician deecived the
audience by walking behind the cabinet or cage as often as possible when the
screens were open so that the audience could see him through the slats. The
carpet on the stage, the back of the stage, and the sereen were all of the satne
ghade of green.

The performers, usually a caliph and an odalisk, appear and disappear at
will, really taking up the place on the wooden stage at the back of the cabinet.
Usnally two cages were used, one being suspended, and by the use of confed-
erates who were dressed alike some very clever illusions were produced.

When the curtain rises the caliph stands on a little platform on the cage at
the left, hidden by the cage and the screens.  Attention is then called to the
cage at the right whose sercen is apen so that the performer can be seen when
he passcs behind it. '

After the performer has demonstrated this he pulls down red silk curtains
over the side walls and the doors; the rear wall, however, remaing uncovered.
Now a brilliantly dressed odalisk steps into the box at the left. The doors
have scarcely elosed behind her when they open again, the curtains fly up,
and it is scen that the woman has disappenred, and in her place stands a white-
hearded ealiph, while she appears at the rear door of the parquette smiling
behind her vetl.  She passes down through the audience to the stage again.
In the nicantime the ealiph hag left the stage.

What follows is cven more surprising.  The curtains of both eages are
pulled down, the caliph goes into the cage at the left and the odalisk into that
at the right. The cage eontaining the odalisk is raised on a holsting rope so
thet it hangs in midair with the doors open.  The doors are closed, a shot is
fired; at the same instant the doors of hoth cages spring open and the curtains
are raised: the odalisk has disappeared from the cage, which stands again on the
floor of the stage, but, at the same instant, she stepe, as smiling as ever, from
the cage at the left, from which the caliph has vanished. The two cages stand
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open and the audience can see right through them. The curtain falls and the
spectators Tub their eyes in bewilderment.

The pulling down of the curiains serves to conceal the entrance of the

caliph in the box. When the odualisk is to vanish and the caliph to appear he
slips in from the beard on the outside, while the odalisk takes her place on the
board behind the screen. The odalisk who appears at the door of the audito-
rinm and walks down through the audience i3 an exact double of the real
ndalisk who is standing invisible behind the sereen on the board of the cage
at the left. Owing to the peculiar costume of the odalisk this disguise is
rendered very easy. While the real odalisk is standing behind the screen on
the board of the cage at the left, the caliph installs himself in the cage. The
false odalisk is then raised in the air in the second cage, through which the
audience has been able to see up to this time. A shot is now fired and just
at that time the odalisk moves very quickly on a board behind the screen and
the cage is let down and stands firmly on the floor, at the same moment the
odalisk in the other cage changing places with the caliph. The swinging cage
appears to be empty and apparently the odalisk has passed through the air to
the other eage. The success of the trick depends upon making the spectators
telieve that everything is done in cages througl which they can see.

“THE APPEARING LADY.”

Of the many new illusions recently presented in Fnrope, an ingenious one

is that of the appearing lady, the invention of that elever Hungarian magician
Buatier de Kolta.

On the stage is seen a
plain round fop four-leg
table, which the magician
has been using as a rest-
ing place for part of the
apparatus used in  his
magic performance.
Eventually, the per-
former removes all arti-
cles from the table and
covers it with a eloth that
does not reach the floor.
Ouwr firet engraving rep-
resents the table in thia
condition, On command, "FABLE KEADY FOR THE ATPEARANCE,
the cloth gradually rises
from the center of the table ae though something were pushing it up. In a
few moments it becomes very evident that some one, or something, is on the
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teble covered by the cloth. The magician now removes the cloth and a lady
is seen standing on the table, as shown in our second illustration.

The secret of this, as in all good illusions, is very simple, as the third illus-
tration will show. In the stage there is a trap door, over which is placed a
fancy rug that has a piece removed from it exactly the same size as the trap.
to which the piece is fastened. When the trap is elosed the rug appears to be

‘I'lE API'EARING LADY.

an ordinary one. The table is placed directly over the trap. Below the stage
is a hox, open at the top, with cloth sides and wood bottom. Teo this box are
. attached four very fine wires, that lead up through the stage by means of small
holes where the trap and floor join, over small pulleys in the frame of the
table and down through the table legs, which are hollow, through the stage
to a windlass. In the table top is a trap that divides in the center and opens
outward. The top of the table is inlaid in such a manner as to conceal the
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edges of the trap. The lady takes her place in the box in a kneeling position,
ihe assistant stands at the windlass, and all is ready. Fig. 1 of our third
engraving shows the arrangement beneath the stage, and Fig. 2 the under
side of the table top.

The magician takes a large table cover, and, standing at the rear of table,
proceeds to cover it by throwing cloth over table, so that it reaches the floor
in front of the table, then slowly draws it up over the table top. The moment
that the cloth touches the floor in front of the table, the trap is opened and the

e
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DETAILS OF THE ATFARATUS,

box containing the lady is drawn up under the table iy means of the windlass,
and the trap closed. This is done very gquickly, during the moment’s time in
which the magician is straightening out the cloth to draw it back over the
table. All that now remains to be done is for the lady to open the trap in
table and slowly take her place on top of the table, and close the trap.

The top and bottom of the box by means of which the lady is placed under
the table are connected by means of three strong elastic cords placed inside of
the cloth covering. These elasties are for the purpose of keeping the bottom
and top frame of box together, except when distended by the weight of the
lasdy. Thanks to this arrangement of the hax, it folds up as the lady leaves it
for her position on the table top, and is concealed inside of the frame of table
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after her weight is removed from it. A somewhat similar trick is called “ The
Disappearing Lady.” In this illusion the process is worked in the reverse
order,

“THE DISAPPEARING LADY.”

The accompanying figures iHustrale a trick in which the prestidigitateur,
after placing a chair upon an open newspaper and zeating a lady thereon, covers
her closely with a silk veil, and after the words “ one, two, three,” lifts the veil
and shows that the lady has disappeared.

The newspaper is provided with a trap, which is concealed by the printed
characters (FFig. 1). This trap is of the same size as the one that must exist
in the floor upon which one operates. As for the chair, that is generally an

1 S

FIg. 1. FIG. 2

old affair, without any eross rod in front {Fig. 2). It is provided with a
movable seat that lowers in order to allow the lady to pass between the two
front legs. It i= provided, besides, with a frame of wire which is invisible
on aceount of the feeble diameter of the latter, and which, attached to the
back, is turned backward on the side opposite the spectator. - As soon as the
lady who iz to be made to disappear is seated (Fig. 3), ehe causes the frame to
tilt and cover her head and shoulders, This operation is hidden by the veil
that the prestidigitateur spreads out at this moment in front of the lady.

At this instant the operator actuates a spring. which opens the trap in the
floor. The lady passes between the legs of the chair (FFig. 4), and then through
the two traps, the one in the paper and the one in the floor. As soon as she
reaches the floor beneath the stage she closes the trap in the newspaper with
gur=ed paper, and shuts the one in the floor, and it might be thought that
ghe was still on the stage, although she has disappeared. In fact, the veil, on
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account of the wire frame, seems always to ontline the contours of the vanished
suabject,

After the operator has said “ one, two, three,” he lifts the veil and causes
the wire frame to fall back.

Since this trick was first introduced it has heen more or less perfected or
mnodified in itz form, but the preceding description states the methods generally
employed in performing the trick. In some cases if the newspaper is carefully

FIa. 8, F1G. 4.

examined, it will be found to be made of India rubber and te contain a large
rent at about the center. In the next chapter will be described an intercsting
illugion called “ She,” in which the lady disappears while being supposed to be
cremated. This ingenious trick depends for a portion of the effeet upon
mirrors, so it is placed with the other illusions requiring the aid of mirrors.
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“THE MYSTERIOUS TRUXNK.”

A trick known by the name of the Indian Trunk, the Mysterious Trunk,
the Packer’s Surprise, etc., formerly had muoch suecess in theaters of presti-
digitation. ‘This trick, which may be presented in several ways, is executed by
different means, one of which we shall describe.

The fellowing is in what the experiment consists: The prestidigitateur has
2 trunk brought to him, which he allows the spectators to examine. When
every one ig certain that it contains no mechanism, a person comes npon the
stage and enters the trunk. It is found that he fills it entirely, and the cover
ig shut down. A spectator locks the trunk and guards the padlock.

The trunk is afterward wound in all directions with rope, the intersections
of the latter are sealed. and the whole is introduced into a bag provided with
leather etraps, and which may in its turn be realed at each of its buckles.
When the operation is finished, the spectators who have aided in the packing
remain on the spot to sce that nothing makes its exit from the trunk. which has
been placed upon two wooden horses. The prestidigitateur then fires a pistol
over the trunk, which, when divested of it covering, ropes, and unbroken seals,
is found to he entirely empty.

The whole credit of the trick is due to the cabinet maker who constructed
the trunk. The latter, in the first place, is exactly like an ordinary trunk,
and the closest examination reveals nothing out of the way about it. Yet one
of the ends, instead of being nailed, is secured by a pivot to the two long
sides, go that it can swing. The swinging motion is arrested by a spring plate
holt.  When the person in the interior presses upon a peint corresponding to
thia holt, the pivot turns frecly and the end of the trunk swings,

The following is the way that the operation is performed in order that the
spectators may not perceive the opening of the trunk. The operator’s assist-
ant takes his place in the trunk, which is closed and locked and the padlock
sealed.  Seme obliging spectators then aid in tying the trunk, around which
the rope is parsed twice lengthwise, beginning at the side opposite the dbpening
part. The rope is then passed over this part and runs in the axis of the pivots.
Then the trunk, for the convenicnce of tying, is tilted upon the end where
the rope passes. It in then that the assistant inclosed in the interior presses
the bolt. The end of the trunk then has a tendency to open, and as the
prestidigitateur has taken care fo tilt the trunk at a carefully marked point of
the stage floor, the movable end meets in the latter with an exaetly similar
irap that opens at the same time, and it is through these two traps that the
invirible vanishing takes place. As soon as the assistant has passed through
the trap. he pushes up the latter. and consequently the movable end of the
trunk, which closes upon its spring plate holt.

The time that it takes the man to pass through the trap is insignificant,
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and while the ropes are being crossed the operation might be performed several
times. Afterward, there ie nothing to be done but to proceed with the experi-
ment as we have said, eare being taken, however, not to abuse the complaisance
of the spectators, and not to allow them to try the weight of the trunk.

When the vanished person descends beneath the stage, he is supported by
some other individual if the theater is not well appointed, and by a trap with a
counterpoise if the coustruction of the stage admits of it. This tmp permits
of expediting things in certain cases of the reappearance of the con.federate.
but i useless in the process described above.

Such is one of the artifices cinployed. Whatever be the precess, the
presentation of it is often complicated by causing the person who has vanished
to reappear in a second trunk that has previously been ascertained to be empty
and that has been sealed and enveloped under the eyes of the spectators. It
will be easily comprehended that the operation here is reversed, and that the
vonfederate benestly the stage awaits the proper moment to be lifted into the
interior of the seeond trunk, whose movable end is opened outwardly by the

© prestidigitateur at the desired moment.

Boxes with glaes sides also have been construeted. The management is the
same, but, as the person inclosed is visible up to the last moment, care must he
taken to so pass the ropes as net to interfere with the trap of the trunk, which
then consists of one of the sides, and which operates at the moment when
the trunk, Lound with ropes, sealed and laid upon this side, is about to be
wrapped up.  This presentation has still more effeet upon the spectators than
the preceding, and scems to present greater diffieulties.

“TITIE INDIAN BASKET TRICK.”

Among the mest remarkable experiments performed by prestidigitateurs
should he ciled that of the Indian hasket, which, as its name indicates, is of
Asiatie origin.  Travelers in Ilindastan have often told_us that the Indians
practice this wenderful trick upen the pullic places, The Indian magician
makes use of an oblong osier hasket provided with a cover. He takes a child
and incloses it in this basket, and sround the latter buckles a belt. Grasping
g sword, Iie thrusts it inte the basket here and there, and pulls cut the blade
all dripping with bloed.

The spectacle is shocking, and the feelings of the spectators hecome
wrought up o a high piteh. The magician then opens the basket, which, to
the surprise of all, is empty.

At a few yards distance cries are heard proeceding from the child who had
been inclosed in the basket, and whe is now running forward sound and happy.
Robert-Toudin, who studied this juggler’s trick, cxplained it perfectly, and was
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able to perform it himseli. The basket used by the Indian prestidigitateuars
is represented herewith.

Fig. 1 shows the basket open ready to reccive the child. TFor the sake
of the explanation we have cut away one end. This basket is provided with a
doubdble movable bottom,
A C B, the center of mo-
tion of which is at C. In
order to make the child
disappear, the cover being
closed, the top of the bas-
ket is lowered by turning
it toward the spectators
{Fig. 2). But the bottom,
B, and the part A, that de-
pends upon it, do not take
part in this motion. The
weight of the child lying
upon the bottom forces the
latter to remain in place,
and by thiz fact the part
A shuts off the bottom of
the basket (Fig. 2).

In order to turn the
basket over, the Indian
fastens it with strips of
leather, and, to facilitate
this operation, places his
knee on it. The child can
then casily hide himself under the robe worn by the magician. Replacing the
basket in its first position, the Indian inserts his sword and sticks the blade into
a small sponge fixed within and saturated with a red liquid. While the atten-
tion of the spectators is absorhed by this exciting operation; the little Indian -
escapes from beneath the robe, and runs a short distance from the spectators
without being seen. Houdin says that when this trick is well performed, it has
a startling effect. In all the preceding tricks the magician has made way hod-
ity with assistants, we now come to a case of mutilation in which the Iuckless
clown must suffer decapitation,

THE INDIAN DASKET TRICK.
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DECAPITATION.

The means employed in this illusion is the old-fashioned “ defunct ™
method of decapitation, and although this lacks the refinement and scientific
interest of execution by eleetricity, it has a certain precision.

A NOVEL S8TAGE THICK—DECAPITATION,

The poor clown who suffers the death penalty twelve times a week usually
enters the circus ring, or appears on the stage, as the case may be, and after
performing certain acrobatic feats, commite some crime against his fellows,
for which he is condemned to die. He is placed upon the block; his head is
covered with a cloth. Harlequin approaches as executioner, and begins to cut
with a huge knife across the victim’s neck. In a moment all is over, the cloth
is removed, and Harlequin lifts in the air the severed head. Delighted with
his trophy, he carrics it about under hir arm, places it in & charger in the center
of the ring, and finally takes it back to the block wrapped up in the cloth, and
Places it by the side of the headless trunk. MHe removes the cloth, and

\
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then in sport places & lighted cigarette in its mouth. In a little while you
notice that the cigarette beginsg to glow, smoke comes from the nose, and the
eyea roll. Evidently the head has come to life. Not able to bear the horrible
sight, he throws the cloth again over the head, seizes it, places it in its original
position on the shoulders of the vietim, kneads it to the body, and suddenty
the fignre rizes, head and all, and bows to the audience—an orthodox clown.

EXI'LANATION OF THE DECAPITATION TRICK.

The trick is a good one, and takes with the audience. The way in which it is
done is explained in the second cut.

As soon a8 the clown lies on the box and his head has been covered with the
cloth, he passes his head through an invisible opening in the top of the hox.
An assistant inside of the box passes up the dummy head, which is an exact
facsimile of the clown’s head and face. This is scized by Harlequin, who
makes such sport of it as he sees fit. When he places it by the side of the
trunk, in reality he passes it through an opening in the top of the box to the
assistant within, who substitutes his own head (which is painted to match the
other two) in place of it. The other steps in the performance readily follow.

4
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The cloth which the harlequin always carries conceals all the sleight of hand,
and the whole performance is a series of surprises,

Another performance of a somewhat similar character was recently per-
formed at a theater in New York, in which a clown throws himself on a sofa
and is cut in two by a harlequin. One part of the sofa with the body remains
in one part of the stage while the other part with the legs and feet (which are
all the time vigorously kicking) disappear through a wing at the other end of
the stage. The action is very sudden and the effect startling. Of course, in
this case there arc two men similarly dressed. The head and body of one of
them appears at the head of the sofa, while the body of the second clown is
concealed in the box under the scat at the other end of the sofa, the feet and
legs alone being exposed.

SPIRITUALISTIC TIES.

The following article is not written with the intention or desirg to antago-
mize any believer in Spiritualism, but merely to explain how anti-spiritualists,
as well as several professional “ mediums,” secured their release after being
fastened in their cabinet. During the years the writer (Mr. Caulk) has been
before the public as a magician and cabinet performer, he has met 8 number
of cabinet fest ¥ mediums,” and can safely say that all of these people who have
‘come under his observation have been imposters. This may he due, however,
to the bad fortune of the writer,

The writer has been iied with ropes, fastened with handcuffs, brass collars,
and chaing, many times in many different cities, and Ly people who were just
as alert as any invesligator of spiritualistic phenomena, yet, unlike many
“ medimns ” he has met with, was never exposed.

The methods used are many, some simple, others complicated, but all
mystifying. To the average auditor the most wonderful point is, how does
{lie performer release himself after being so sccurely bound?  For the benefit
of the curious the writer will explain a few of the methods by which he has
secured his release after being fastened by a committee from the audience.
AL anti-spiritualists, as well as several “ medinms » personally known to the
writer, ke use of these same methods of release, or others founded on the
satne principle.

Among the many suceessful rope tests, the following is about the best. A
picee of soft eotton rope about six feet long, and of the size known as sash cord,
is securcly tied around the performer’s left wrist. dividing the rope so that
the ends will be of an equal Jength, When the committee is satisfied that they
liave made the knots seeure, the performer places his hands behind him, with
1he right wrist resting over the knots on the left wrist. and the ends of the
rope are securely tied together, bringing the knots down tight on the right
wrist, This appears fair enough, but it is not as fair as it appears, because,
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while the knots are secure enough, there is sufficient slack between the wrists
to enable the performer, by giving his right wrist a half turn, to withdraw this

hand from the rope encircling it.

The reader may say,
“Fhat ie all well enough,
but how and by what
meane does he secure thia
slack? ™

In placing hiz hands
behind him after the rope
is’ tied about the left
wrist, he gives the rope a
twist and knot with
over the olher, pressing
the twist down on the
knot and covering the
twist and knot with
the right wrist, which is

A BOPE TEST.
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then tied. When ready to release himself, the performer gives his right
hand and wrist a half turn, releasing the twist lying on the knot, which thus
becomes a part of the loop tied around the right wrist, and enlarging it
sufficiently to enable the performer to pull the right hand free from the rope,
when he can perform any trick he chooses with the free hand. Our first and

EXPLANATION OF TH[F. HOPE TH:T,

second engravings show
the formation of the
twist, thus making the-
above explanation clear.
By replacing the hand in
the loop and giving the
hand a half turn the
knots can be shown as
seccure as when first tied.
The *Spiritualistic
Post Test” is among the
latest and most successful
of mechanieal fastenings.
A piece of wood four
inches square and three
feet long is given to the
committee, who lore a
hole through it near ome

cnd, and then pass an ordinary rope through the hole, tying a knot in the rope
on each side of the post, pressing the knots against the post so that the rope
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cannot be drawn through the post. The ends of the rope are now unraveled,
and the post secured to the floor of the cabinet.
The performer, standing behind the post, places his wrists against the knots

THE BPTRITTALISTIC FOST TEAT.

in the rope, one on each side of the post, and the unravelled ends of the rope
are bound around his wrists and tied securely, and alk knots are sealed with
waX. A large nail is driven in the top of the post, to which are fastened cords
that are passed ont through the eabinet and held by members of the committee
in order that they may know if the performer moves the post in any manner
during the performance of any test, such as the ringing of bells, etc. Fig. 2
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of our third engraving shows the performer tied to the post and the committee
holding the cords. The curtains of the cabinet are closed and the usual mani-
festations take place. '

Before the performance a hole is hored in the center of the end of the
stick or post, in which is placed a chisel-shaped piece of steel sharpened at the
lower end and blunt ai the upper end, as shown in Fig. 3 The opening in the
end of the post is now carefully closed and all signs of such an opening are
coneealed by the aid of glue, sawdust, and a little dirt rubbed over it.

When the committee are invited to bore a hole in the post, the performer
talkes care to start the bit, in order that there will be no mistake about getting
the hole directly beneath the chisel concealed in the post. When the rope is
passed through the hole and knotted it is directly under the sharp edge of the
chisel, with a thin layer of wood between. When the nail is driven in the
top of the post it strikes the chisei, foreing it through the thin shell of wood
above the rope and through the rope, thus releasing the performer, who can
withdraw his hands from the post and do any trick he chooses, and when
finished, by merely replacing the ends of the rope in the heles from wlhich he
removed them, and holding the hands tight against the post, can allow a most
rigid examination of the seals to show that it was not possible for him to have
released his hands, and the persone hold-
ing the cords that are fastened to the

nail testify that they did not feel any
movement of the performer or the post.

The Handeufl Test is a great favorite
of the “medium.” In this test the per
former uses any pair of handcuffs furnished
by the audience, and by them put on him.
Yet, in a very few moments after he takes
his place in the cabinet, his coat is thrown
out, but on examination the handeiffs are
found to be on his wrists just as they were
placed by the audience. As a final test,
the performer comes out of the cabinet
holding the handcuffs in his hand, retnoved
from the wrist but locked.

The explanation of this trick is very
simple, but, like many simple tricks, very
mysterious. There are only a few siyles of
handeuffs made in this country, and all
that a “ medium ” has to do ie to secure
the proper key for each style, which keys _
are concealed about the person, and by the aid of fingers ani teeth the proper
key can be fitted to the handeuffs. Tn some types of handenlls il is impossible

THE SPIRIT CULLAL,
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to get the fingers to the key-hole. If such a pair is placed on the perforrner and
he cannot use his leeth to hold the key, he slips the key in a crack in the
chair or cabinet, which erack he makes sure is there before undertaking the
test, thus holding the key and unlocking the handcufls.

As the space allotted for this article is limited, the writer will explain
but one other piece of apparatus used to secure the “ medium,” which is known
as the Spirit Coflar.

The collar is made of brass, and fits closely about the performers neck.
Through the openings in the ends of the collar is passed a chain, after the
coliar is on the performer’s neck, and this chain is passed around a post,
carried back and through the padlock which is used to lock the collar. By this
arrangement the performer is fastened securely to a post, at least it appears so
to the audience. This collar is shown in our fourth engraving. As seen by
the cut, the collar is decorated with a number of small bolts, which impart to
it an additional appearance of strength.

Tlese bolts are all fulse with one exception, This genuine bolt can be
removed by the performer when the collar is on his neck, thus allewing the
collar to come apart at the hinge, as shown in the cut, thus releasing the per-
former, allowing him full liberty to perform any trick he wighes, and permit-
ting him to again apparently fasten himeelf securely. This loose bolt fits =o
securely that there is no danger of any of the committee removing it with their
fingers. The performer uses a small wrench to remove the bolt.



CHAPTER IL
OPTICAL TRICKS.

The prestidigitateur has always been indebted more or less to the use of
reflection from mirrors and plate glass ag an important adjonet in conjuring.
Many of the illusions in the succeeding pages have often been used as an enter-
tainment in themselves so that it might really be termed “ side show science.”
Without doubt the most famous of all the illusions in which effects of lighting
are used is “ Pepper’s Ghost ” which was devised by that eminent experimentor
on physical and chemical sejence, John Henry Pepper. There are a_number
of variations of the Pepper Ghost of which the “ Caburel du Neani™ is an
excellent example.

THE “CABARET DU NFEANT.”

The name “ Cabaret du Neant,” or “ Tavern of the Dead” (* non-cxist-
ing ), has been given by the proprietors to a recent Tarisian sensation; it was
also exhibited in New York. The interest of course centers in the ghost ilin-
sion.

The spectators on entering the Cabaref pass through a long hall hung with
black and find themeselves in a epectral restaurant. Along the walls coffins are
placed for tables, and on the end of each coffin is a burning candle. TFrom
the center of the ceiling hangs what is termed “ Robert Macaire’s chandclier,”
made to all appearances of bones and skulls. The spectators are here at liberty
to seat themselves at the fables and are served with what they desire by o
mournful waiter dressed like a French mourner with a long crape streamer
hanging from his sitk hat. Around the walls of the room are placed pictures
to which the spectator’s attention is called hy the lecturer. Seen hy the light
of the room these pictures are ordinary scenes, but a new aspect is given to each
when lights directly hehind it are turned on: the figures in it appear as skele-
tons, each picture being in fact a transparency giving a different effect as it is
lighted from the rear or as seen simply by reflected light. The seeond chamher
is now entered; it is hung with black throughout. On the walls tears are
painted, and in close juxtaposition are two somewhat incongruous inscriptions,
“ Requiescat in pace,” and “ No smoking.” The reason for the latter admoni-
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tion, which is also given by the lecturer, is that for the success of the illusion
an absolutely clear atmosphere is essential. At the end of this second chamber,
at the back of & stage, is seen a coffin standing upright, in which one of the
audience is requested to place himself. Entering the stage by the side door,
he is conducted by an attendant to the coffin and placed in it. Blocks of wood
arc placed for him to stand on in quantity sufficient to bring his head to the
right height so that the top of it just presses against the top of the coffin, and
the attendant with great care adjusts his height according to the predetermnined

THE BUBJECT AND HIS BEELETOR.

position. T'wo rows of Argand burners illuminate his figure, which is then
wrapped in a white sheet. Now, as the spectators waich bim, he gradually
dissolves or fades away and in his place appears a skeleton in the ecoffin.
Again, at the word of command the skeleton in its turn slowly disappears, and
the draped figure of the spectator appears again,  The illusion is perfect to the
cuter audience; the one in the coffin sces absolutely nothing out of the com-
mon. His interest, if he knows what is geing on, is centered in watching the
changing expression of the spectators, being increased by the fact that at their
period of greatest astonishment he is ahselutely invisible, although direcily
before them and secing them more plainly than ever. After the restoration
to life one or more auditors are put through the same performance, so that
the recent occupant of the coffin can see what he has gone through.

The third chamber is now entercd, somewhat similar to the second, but on

P
I
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its stage is a table and seat, all the walls being lined with black. One of the
auditore is invited to seat himself at the table on the stage. He does it, and,
as before, sees mnothing.
While the deseription of
the lecturer and the ap-
pearance and comments
of the audience fell him
that something very in-
teresting is going on, the
remarks will probably
dieclose to him the fact
that this time at least he
is mnever out of their
sight. THe leaves the
stage and his place is
taken by another, ana
then he understands the
nature of the drama in
which he has been an
unconscious participator.
He sees the other spee-
tator seated alone at the
table. Suddenly a spirit,

perbaps of an old man, appears at the other side of the table, while a hottle and
glass are seen upon the table. When exhorted to help himself to the liguid,
the performing spectator’s idle gestures show that he certainly does not see
the glass, through which his hand passes unobstructed. Or perhaps it is a
woman who appears and makes the most alluring gestures toward him who
never sees her. This concludes the exhibition, which as accessory has the
giraing of a funeral march, the ringing of deep-sounding bells as room after
Toom is entered, and the appearance of a brown-robed monk who acts as
Charon to introduce the spectator to his place in the coffin. In one of our
illustrations we show, side by side, the eoffin with its living occupant draped
in asheet and in the other the skeleton which appears in his place. Two other
cuts show the scenes between the spectator at the table and the specters, illus-
trating how active a part the specters take, they being no mere painted appear-
ances, but evidently living, moving things. Our large illustration sliows pre-
cisely how it is done and so clearly that an explanation is hardly needed. The
foor of the stage is represented. To the left are scen the spectators and the

performer at the piano discoursing his lugubrious melodics. To the right is

seenr Charon, and directly in front of him the coffin with its living oceupant.

When lighted up by the burners shown near him, the other burners being

terned down, the coffin with its occupant is all that is seen by the spectator.

THE BHEETED GHOQST.
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Directly in front of the coffin, crossing the stage obliquely, is a large sheet
of the clearest plate glass, which offers no impediment to the view of the coffin

At one side of the

with its oceupant, when the latter is fully illuminated.
stage, in the back of the
picture, is a painting of
a skeleton in a coffin
with its own set of Ar-
gand burners. It is
screened from view.
When strongly illumi-
nated, and when the
lights of the real coflin
are turned down, the
spectators see reflected
from the glass a brilliant
image of the pictured
coffin and skelefon. By
turning up one set of
burners as the others are
turned down a perfect
dissolving effect is ob-
tained, skeleton replac-
ing spectator and vice
rersa at the will of the THE FEMALE SPIRIT,
exhibitor.

The magic lantern operator always realizes that to secure a good dissolving
effect perfeet registration is essential. In {he securing of this lics the sceret
of the coffin exhibit of the C'abaret du Neant, DBy the blocks on which the
occupant of the eoffin stands, and by the adjustment of his hiead by the at-
tendant, the head is brought inte perfeet registration with the reflected head
of the skeleton. The wrapping with the sheet, presumably the cnveloping in
a shroud, is dene with a purpose. It covers the bedy from the shoulders down
and extends to the very bottom of the coffin, covering the hlocks also, thus
doing away with all defects of registration which would be incurred in the
persons of spectators of different heights. In other words, the exhibition fits
ont everybody with a skeleton of precisely the same height, however tall or
short he may be, the draping of the sheet and acenrate position of the head
concealing from the spectators this inaccuracy, the skull oceupying precisely
the place of the head, the rest taking care of itzelf.

Btill referring to the large ent, it will he seen that it serves to explain the
exhibition in the other chamber. Instead of the coffin there is the table and
chair, and in place of the pictured skeleton a live performer is placed. In this
act there is no dissolving effect; by turning up the lights at the side of the
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stage any object desired and performers dressed as spirits are made to appesr
upon the stage, being reflected from the glass plate. The spectators simul-
taneously see their companion sitting at the table and the reflections of the
ghosts apparently executing their movements about him.

From the scientific as well as scenic aspect, the exhibition is most interest-
ing, and to one who knows how it is performed, the interest is vastly enhanced.
To properly enjoy it, the stage position should be taken during one or both
performances,

THE THREE-HEADED WOMAN.

In this illusien the spectators are separated from the stage by a balustrade
~—behind which i8 seen the curtain. In a few moments the latter is drawn
back and there is distinctly seen a woman’s body the lower part of which is
hidden by a basket of flowers. This hody has three heads, one in the middle
and two others grafted at the base of the neck of the first. The heads move
their eyes, answer questions and sing, and finally salute the audience, and the
curtains are drawn together and the performance is over. As in many tricks
) ’ of this kind the showman
usually announces that for
an additional admission the
secret of the illusion will be
divulged. The visitor then
enters the side scene and
perceives that on the little
stage where the phenom-
enal woman just appeared,
nothing is visible but a
large plate of glass slightly
inclined towards the audi-
ence and its edges hidden
by drapery. Behind the
mirror there is a recese
whose sides are covered
with & jet black fabric. In
front of the mirror on the
gtage site the basket of
flowers from which issued
the woman’s body. Omn an inclined hoard which rests against the screen or
balustrade iie three young girls; one of these, the middle one, is clothed in
a brilliant costume of light-colored silk, and it is she who in the exhibi-
tion makes trank, arms, and the middle head. The lower part of her body

THE THREE-HEADED LADY,

o™
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is covered over with a black fabric and she is supported by a cushion which
permits the two other girls to place their necks closely against hers. The
bodies of these two girls at the sides are completely covered with fabric of a
dead black color. In front of these threc young women are placed powerful
lights. The heads, hair, and arms of the “body ” are covered with powder
8o a8 to present completely white surfaces., All the white or light-colored
surfaces being strongly lighted by the lamps reflect the light; the image is
thus made upon the spectator.

“ AMPHITRITE.”

This illusion, which is presented under the name of “ Amphitrite,” is as
follows: When the representation is about to begin, the curtain of a small stage

AMPRITHITE,

rigses. 'There is observed a circular aperture, cut in a screen, over which is
stretched transparent muslin.

About six feet behind the latter there iz a scene representing the sky with
clouds; below, in the foreground, there is & canvas representing the sea.
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“ Amphitrite, come forth!” exelaims the person in charge of the show.
All at once, a woman in the costume of sn opera nymph rises from the sea
without anything being visible to support her in spaee, in which she turns
round and round, gracefully moving her legs and arms, now in one direction,
and then in another. When the exhibition is at an end, she siraightens out
in the position of a swiminer about to make a dive, and plunges behind the
curtain representing the ocean. -

The illusion that we have just deseribed may be performed as follows:
Amphitrite is an image—a specter analogous to those of Robin. If we im-
agine that s trans-
parent glass, M M., in
our diagram, is in-
clined 45° with re-
spect to the stage, a
person clad in light
clothting, lying hori-
zontally upon a black
hackground beneath
the stage, and well
illuminated, will ex-
hibit an upright im-
age behind the glass.

This image will
appear to be formed

DIAGRAM EXPLAINING THE AMPHITRITE ILLUSIOX, in front of the back
canvas, T T. Now,
as Amphitrite is lying npon a talle, P P, she will be able to ge through her
cvolutions and hend herself in a circle; and if, during this time, the table,
movable upon its uxis, A, is revolved, her image will turn in all directions.
Yinally, to cause Amphitrite to uppear or disappear, it will suffice to slide the
table upon rails, thus bringing it in frent of or behind the glass, Amphitrite
should be placed upon an absolutely hlack hackground. Her costume should
be of a light color with metallic spangles, and she ghould be illuminated by
1 powerful electrie light.
The muslin stretehed in front of the sereen is designed to arrest anything
that jesters might throw against the glass, and which, sticking thereto might
explain a part of the mystery.
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“THE MYSTERY OF DR. LYNN.”

In this illusion which was presented at the “ Folies Dergéres,” at Paris, the
stage is rather larger than in most of the talking heads and other analogous
tricks. At a short distance from the spectator is ohserved a woman cut olf
at the thighs and resting on a small swinging shelf. The showman moves the
shelf laterally, and at a signal the exhibitor removes the shelf, and the half-
length body appears suspended in the air. The question which every visitor
asks is, where ig the rest of the body? In many of the tricks of talking heads,
isolated busts, cte., ihe illusion is obtained by the aid of mirrors, but the mys-
tery of Dr. Lynn is obtained in a much simpler anner. All painters
know that in a very strongly lighted pieture the lLright colors stand out at
the expense of the half-tones and dark colors, and this effect is greater as the
light becomes brighter. Tt is upon this principle that the Dr. Lynn trick is
based. The lower part of the bust seen is a dummy npon which the upper part
of the woman’s body lies, the remainder of her body being extended nearly

horizontally upon a board which is capable of swinging and following the
motion of the shelf.

All this portion is
hidden- by opagque
black drapery so ar-
ranged as not to re-
flect the light at any
point. ‘The bust and
shelf receive a very
intense light ; then
immediately behind
there is seen intense
darkness, forming an
abeolutely dark back-
ground. The latter is
rendered still darker
by the brilliant cords
of the shelf, a metallic chain and a dagger suspended beneath it, as well as a
white handkerchief which seems to have been dropped upen the stage by
accident. At least six powerful gas hurners or electrie lights with reflectors
ate turned towards the spectators, so that it will be scen that the latter are in
a manner dazzled by everything that strikes the eve in the foreground, and that
beyond this they see ahsolutely nothing but a Llack background.

Another variation of the illusion of the “Decapitated Princess,” which will
be deseribed later on, is obtained without the aid of mirrors,

1

THE ILLUSION EXVLAINED.

A young girl
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appears before the audience, accompanied by an executioner clad in red, and
armed with the traditional axe of his profession. The curtain then drops, and
rises in a few moments, the stage being somewhat darkened. Near the exe-
cutioner can be perfectly dislinguished the girl’s head lying on a round table
at the back of the stage. The body is scen lying on the bed a few feet from
her head and at her side is the fatal block that had served for execution. The
irick is the same as the preceding one; it requires, however, two persons of the
same size, wearing the same costume, to carry out the illusion successfully.
One of these, the one who shows herself to the public, makes the head, her
body being hidden behind the cloth in the rear of the stage, which is in dark-
ness, as has just been explained. The other, who makes the body, has her head
bent far back and hidden in a sort of box, a false cardboard neck contributing
to increase the illusion.

“BLACK ART”

To the Yogi and Mahatmas of lndia, the magicians and illusionists of
Europe and America are indebted for the ideas of many of their best tricks
and illusions. While the published reports of many of the alleged marvelons
effects produced by the “ wonder workers ”” of India must be taken with a very
Jarge amount of salt, yet we must give these people due credit for being the
originators of many tricks from which the modern magician has taken prin-
ciples on which he has founded and created several of the grandest and most
successful illusions of modern times,

Take, for instance, the illusion known as *“ Black Art,” or the “ Midnight
Mysteries of the Yogi,” made famous in this country by these mnaster minds
of magic, Harry Kellar and the late Alexander Hermann, The weird illu-
sion is founded on an idea advanced by the Yogi of India.

No doubt nearly all of the readers of this article have seen “ Black Art”
presented by one of the above named magicians, yet the number who could
advance a plausible explanation of how it was done, are very few, because as
soon as one thinks that he has discovered the secret, the performer produces
an effect in direct variance with the principle on which the illusion appears
to be founded. '

1o this illusion the entire stage from the first groove to the rear is hung
with black velvet, the floor covered with black felt, and the top is covered
with black velvet, thus forming a large room lined entirely in black. The
regular footlights are turned out, and a special set are used, that consist of
a row of open gas jets placed on a line with the boxes, and carried up the out-
side of the black room, as shown in the large engraving.

The lights througheut the entire house are cither turned very low or put
out, with the exception of the special lights mentioned above.
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The curtain rises, disclosing the black chamber. In & moment the magician
appears, dressed in & white suit; 8 wave of his hand, and a white wand appears
floating in the air, which the magician secures. A wave of the wand, and a
table appears on the right, then a second table appears on the left. A large
vase appears ont one of the tables, and a sccond vase appears on the magician’s
outstretched hand. Both of the vases are shown and proven empty, and in
one is placed a few orange sceds, and the wand is passed over the vase, which
instantly becomes filled with oranges. The oranges are poured into the second,

AN ABSISTANT REMOVING THE TABLE COVER.

then returned to the first vase, when they disappear as quickly and as mysteri-
ously as they appeared, and the vases are again shown empty, and again placed
one on each of the tables. A Dorrowed watch is placed in one of the vases,
from which it disappears and is found in the vase on the other table. A life-
size skeleton now appears and dances around the stage, becomes dismembered,
the separated parts floating about, but they finally rearticulate themselves, and
the skeleton vanishes. Now a rabbit is scen in one of the vases, from which
it is taken by the performer, and in his hands it becomes two, which are

tossed in the air and disappear.
The number and style of tricks performed in the mysterious black chamber
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are almost unlimited, but an explanation of the ones mentioned above will
suffice to show how “ Black Art” is performed.

‘While the stage is draped in black, everything that appears is painted white,
and the magician is dressed in white. There is an assistant on the stage all
through the act, but as he is dressed in black, with gloves on his hands and a
Tood over his head, made of black velvet, he is not seen by the apectators, whose
sight is somewhat dazzled by the open gas jets. The tables are on the stage,

TUE IMAARTICULATED SKELETON,

but covered with picces of black velvet, rendering them invisible. The second
engraving shows how the assistant removes the piece of velvet and causes a
table to appear at the magician's command,

The vases are also sitting on the stage, but covered with pieces of black
velvet. By picking up the covered vasce the assistant can cauwse them to
appear, by removing the velvet, one on the table and the other on the per-
former’s hand. The oranges are in a black velvet hag, from which the assist-
ant pours themn into the vase. To cause the oranges to vanish, the magician,
instead of pouring them inte the vase, pours them into the open mouth of a
large black hag held by the assistant just over the lower vase. The transposi-
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tion of the watch from one vase to the other is just as easy. The assistant
merely removes it from the vase in which the performer placed it, and places
it in the second vase. The manipulation of the rabbit is equally simple. The
asgistant places the first one in the vase by means of a black bag in which it
was concealed, then places the second one in the performer’s hands from a
second amall bag. In vanishing the rablits the performer merely tosses them
up into a large epen-mouthed Llack bag heid by the assistant.
The skeleton is made of papter
maché, painted white, and fas-
' tened on a thin board that is
sawed to shape and ecovered with
black velvet. One arm and one
leg are jointed so as to be readily
removed and replaced by the
assistant when he is operating the
skeleton. The last two illustra-
tions fully explain the method of
construction and manipulation of
the skeleton.

The tables are made either of
wood or papier maché and painted
white. The vages are made of
papier meché, painted white on
the outside and black on the in-
side. The reason the inside of
the vases are painted black is to
SORNM.  prevent the hand of the assistant -
Leing seen when he places it in
the vase.

This is one of the mest expensive of stage illusions, costing sevaral hundred
dollars to preperly stage it with the best drapery and accessories, and unless
such are used the proper illusory effect is lost. In magic as well as in other
business, cheap apparatus is dear at any price.

-~

THE JOINTED PAPER SEELETON.
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THE TALKING HEAD.

Probably the most common of all of the illusions which depend wpon
mirrors is the Talking Head upon a table. The illustration iz almost self-
explanatory. The apparatus consists only of a mirror fized to the side legs of
the table. The imirror hides the body of the girl, who is on ler knees and
seated on 2 small stool, and reflects the straw which covers the floor so as to

THE TALKIKA LHEAD,

make it appear continuous under the table; likewise it reflects the front leg of
the table so as to make it appear at an equal distance from the other gide and
thus produce the illusion of the fourth leg. 1t also reflects the end of the red
fabric hanging in front of the table and thus makes it appear to hang down
from behind. The visitor stands only a few inches away from the table and
head. Such proximity of the spectator and actor would seem to favor the
discovery of the trick, but on the contrary it is indispensable to its success.

THE LIVING HALF-WOMAN.

This illusrirn is a very ingenious jimprovement on the “ Talking Head.”
On entering the small booth in which it is usually exhibited, we perceive
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an elegant little room decorated with flowers and lights and hung with
tapestry, In front there are two railings and the floor is covered with a
carpet. In the center is seen a small table on which rests a kind of three-
legged stool supporting a cushion and the half body. The lady shows she has
errived by moving her arms and head and speaking and singing. The visitor
can see the four legs of the table and can perfectly distingunish the space under
the stool, the whole scene being brilliantly lighted, contrary to the usunal
custom in any soch illueions.
The secret of the illusion is as
followa:

The stool is formed only
of a hollowed out disk whose
supporis are connected by two
mirrors that make with each
other an angle of forty-five
degress. These mirrors rest on
the top of the table which was
decorated in regular designs
in mosaic and reflect the latter
In such a way that they seem
to contiiue uninterruptedly
under the stool. The table
presents an analogous arrange-
ment, ite side legs heing con-
nected with the middle one by
two mirrors. 'These mirrors
reflect not only the designs of the carpet which by their continuity produce
the illusion of a vacancy, but also two table legs located on each side behind
the railing, as shown in our small engraving; the mirror to the left transmits
to the spectators on that side the image of the leg placed on the left and thix
image seems to them to be the fourth leg of the table. The mirror to the
right plays the same rfle with regard to the spectators on that side. These

_mirrors in addition hide the lower part of the girl’s body.

EXTLANATORY OF TIE NALK-WOMAN,
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“ SHE',,

During the season of 1891-92, among various interesting things to be seen
at the Eden Musée, perhaps the most interesting, and at the same time the most
scientific, was the weird spectacle entitled “ She,” exhibited by Powell, the

TREPARED FiOlk CHUEMATION,

well-known illusionist, and suggested by the Cave scene in H. Rider Haggard’s
celebraled novel © She.” :

In this scene a beantiful young lady mounts a table arranged in an alcove
formed by a folding sereen.  Above the vietim is suspended a cylindrieal cloth
gcreen.  The screen is jowered to the level of the table, completely inclosing
the subject. The table apparently has four legs, and four candles shown
leneath it indicate that the space underneath the table is open and clear. The
cylindrical screen is shown to be entire, with openings only at the apper

™.
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and lower ends, and no openings are seen in the folding screen which partly
sarrounds the table. Upon the firing of a pistel the occupant of the table is
ignited, and smoke and flame bursting from the sereen indicate that the
work of destruction is going on within. When the fire is burned out the sereen
is lifted, and nothing remains upon the table but a few smouldering embers
and a pile of bones surmounted by a skull. (Close observation does not reveal
any way of escape for the young woman. It is, however, obvicus that the
magician cannot afford to sacrifice such a subject every evening, and the spec-
tators are foreed to conclude that the whole affair is a very clever trick. In
fact, it is simply a modification of the heheaded lady and numerous other
tricks lased upon the use of plane mirrors. The table has but two legs, the
other two which appear being simply
reflections. The central standard sup-
perts but two candles, the other two
heing reflections. Underneath the table,
and converging at the central standard,
are arranged fwo plane mirrors at an
angle of 90° with each other and 45°
with the side panels of the screen. By
means of this arrangement the side
panels, which are of the same color as the
central or back panel, are reflected in
the mirror and appear as a continuation
of the back panel. The triangular box,
of which the mirrors form two sides, has
a top composed in part of the table top
and in part of mirror sections for reflect-
ing the back panel, or with & covering
of the same color as the back panel.

s

SN o The operation of the apparatus is

THE FINISH, now obvious, When the vietim is in-

closed by the cylindrieal sereen, she

immediately escapes through a trap door in the table top, places the bones and

the fireworks upon the table, and at the firing of the pistol ignites the latter
and retires, closing the trap door after her.

“THE QUEEN OF FLOWERS.”

Onc of Mr. Kellar’s reeent illusions is what he is pleased to call “ The
Queen of Flowers.” Our first engraving represents the stage as the audience
reeg it, and the last cut will help to explain it to the reader. The back-
ground, set against curtaing, is about ten feet long and eight feet high, and
represents a mass of flowers and bushes indiscriminately thrown together, with
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blue sky above. There is a little flat roof which projects out about three feet
- from the bottom of the screen and is supported by four red poles. The
bottom is a floor raised about a foot from the stage, and in front of each of the
three divisions made hy the poles between the stage proper and the floor of this
improvised summer house is placed an electric light. The audience usually
wonders what these lights are for in this strange place; but as audiences always
accept anything shown them hy the prestidigitateur, these lights do not disturb

ENTRANUVE TO THE CABINET,

them very much except by dazzling them, as they are meant to do. Se much
for the setting. There being no doors or screens or curtains of any kind, the
spectators have the satisfied feeling that there is no deeeption there, for they
can sce all there ia to see. They can, that is true, only they don’t realize how
mueh they are seeing. .

Mr. Keltar next brings a semicirenlar stand which he places in front of the
middle panel at the height of the floor. At the roof is fixed a brass rod in the
form of a semicircle, from which hangs a curtain inelosing the little atand.
This, however, cannot do much good, for, as Mr. Kellar says, those on the
cxtreme right and left of the audience can still see quite behind the curtain,
through the summer house, and they helieve him, not only beecause he told
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them so, but because they can see with their own eyes. What could be more
convineing! In a moment the curtain is withdrawn and a beautiful lady
surrcunded by flowers ie seen standing on the little platform.

The last engraving will explain matters. The lines extending from the
two center poles to the background represent double mirrors; that is, cach
mirror consists of two mirrors back to back, running fromn the floor to the
roof of the summer house. On account of the indefinite arrangement of the
flowers painted on the back scene in monotonous design, the spectators do
not notice the mirrors. These, of course, form a passageway through which
anyone can walk frem behind the scenes to the stand behind the curtain,
while the audience is still keeping guard with its ever watchful eye.

“THE DECAPITATED PRINCESS.”

In this illusion the exhibitor states that it is the head of an Egyptian
Princess who was accused of treason and beheaded. The head is exhibited in

L Vo

LLLUBION OF THE DECAPITATED PRINCEbS,
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a curtained recess and it reposes upon two swords lying across the arms of the
chair. The chair is upholstered in red plush and is placed close to the curtain
at the back of the recess. At the back of the chair is an opening just below
the level of the tops of the chair arms. This opening is not seen from the
front, as it is concealed by a mirror that is placed between the arms of the
chair at an angle of 45°, The ends of the mirror rest in folds of the fan-shape

TN

TUE DECAMTATED PRINCESS—EXPLANATION OF ILLUSION,

uphalstering on the inside of the chair arms.  The Jower edge of the mirror
@ resting on the bottom of the chair and the upper edge is concealed by laying
one of the swords on it, as may be seen in the other illustration. At the
proper angle the bottom of the chair iz reflected in the mirror, leaving the
impression that one is looking at the back. The fulds in the upholstering of
the inside of the arms effectually concval the ends of the mirror. There is a
hole in the rear curtain direetly oppesite the hole in the chair back, through
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which there passes a board supported at one end by resting on the scat of the
chair and at the other end by & small box or any convenient article,

The lady who is to impersonate the princess takes her position on this board
with her chin just above the edge of the mirror, the second swoerd is placed at
the back of her head and a wide lace collar that she wears around her neck is
adjusted so as to rest nicely on the two swords. The second illustration shows
the board in position, passed through the curtain, with the lady lying on it,
her head on the swords and the lace collar in position. The curtain in the rear
must be close to the chair, but the side curtains are removed ahout five feet.
The board is padded so as to make the lady as comfortable as possible,

“STELLA”

The following illusion i« similar to the “ Deeapitated Prinecse.” A small
stage is partitioned off by curtains. In the center of the stage, suspended in

AN ISOLATED HEAD IN THE CENTER OF A ETAGE,

space, is a young girl’s head, the meck of whicl: starls from a satin collar.
This head is isolated on every side. One sees the rear of the stage, the sides,
the top and the bottom, and the brilliant illumination leaves no portion in
shadow. The head speaks and smiles and finally blows out a lighted eandle.
The exhibitor then disappears belind the side scenes with the candle.
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He now, a8 it scems, draws out a panel in the back of the stage, and through
the aperture thus formed the speciator very distinctly sees the top of a table
und upon it a candle which the head has just extingnished, Now this aperture
is directly under the head, but much farther off, and is in the direction the
body would occupy if the head possessed one. The absence of the body is
therefore apparently demonstmated to the visitors.

The illusion was obtained by means of a simple mirror which starting from
the upper part of the back of the stage descended obliquely to the front. In
the center of this there was an opening which was concealed by the satin collar
and through this the young girl passed her head. The inclination of the
mirror was, in fact, indicated by a gold rod designed to hide the junction of the
mirror and the side. The arrangement will be better understood by reference
to the annexed diagram, which belongs to the same illusion, only the clown is
substituted for the girl's head.

Now, by virtue of the optical law that “an ohject reflected from a mirror
appears to be behind the latter at a distance equal to that which separates it
from it,” every point of the
line, M }, reflected from the
mirror, P M, will appear to
be situated upon the lipe,
ML

So, to the spectator lo-
cated at O, the point, ¢,
refiected at C’ will appear to
e the point, C; the distance,
¢ C' equaling C C'. The
point, I, reflected at L', will
appear to be L. And it will
be the same for all the intermediate points.  The spectator, then, will believe
that he sees the line, M L, when in reality he sees only the reflection of M
Now, as we have just said. he will helieve that he sees the back of the stage.
when, in fact, he sces nothing but a reflection of the ceiling in the mirror. In
the same way, the reflection from the front of the ceiling will produce the
illusion of the stage floor. This fact =till further contributes to increase the
illusion, for the spectators are not aware of the difference that exists between
the armngement of the place where the bust appears and of that of the place
where the showman is walking.

In the illusion of “ Stella ™ the aperiure theugh which the table was seen
was in reality at the top. The table was vertical and the candle which was
firmly fixed to it was horizontal. The farce of Yowing out the candle and
carrying it behind the scenes was only desiened to make the spectators believe
it was the same candle that was seen st the rear of the stage, when in reality

it was only a duy

e

DIAGRAM EXPLANATORY OF THE FHENUMENON,

4
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HOUDIN'S MAGIC CABINET.

These apparatus were formerly much employed by magicians—Robert-
Houdin, for instance. The following is an example of one of the scenes that
may occur with them:

When the curtain rises, there is seen in the center of the stage a large, dark-
colored cabinet, ornamented with mouldings, and mounted upen legs that are
a little longer than those of ordinary cabinets, the object being to remove all
possibility of a communication with the stage beneath. These legs are pro-
vidéd with casters, The showman turns this cabinet around and shows that
there is nothing abnormal about it externally. He then asks some of the spec-
tators to come up close to it, -and lets them examine its interior, which is
cntirely empty. There is no double bottom, nor any hiding-place. When the
witnesses have made themeelves certain of this fact, they station themselves
around the stage, and a certain number of them even consent to remain behind
the cabinet and see nothing of the experiment. The cabinet being thus
surrounded on all sides, and every one being able to look under it, frand would
seem to be an impossibility. .

A young woman dressed as a danseuse then comes on the stage and enters
the cabinet, and the doors are closed upon her. In a few moments the doors
are opened again, when, lo and behold! the closet is empty, the young woman
having disappeared. Then the doors are closed again, and then opened, and
the danseuse makes her appearance; and so on. At the end of the experiment
the witnesses cxamine the cabinet again, and finding nothing changed therein,
are justly stupefied. .

In another style of cabinet there is no bar in the center, as shown in omt
engraving, but there is ohserved on one of the sides in the interior a bracket
a few centimeters in length, and, back and above this, a shelf. This arrange-
ment permits of performing a few experiments more than does the one just
described. Thus, when the woman has disappeared, the showman allows a
young man to enter, and he also disappears, while the young woman is found
in his place. This is a very surprising substitution.

The box into which the harlequin takes refuge, and which appears to he
cmpty when Pierrot or Cassandra lifts the curtain that shields its entrance, is
also a sort of magic cabinet.

In a serics of lectures delivered a few years ago at the London Polytechnic
Institution, a professor of physics unmasked the secret of some of the tricks
employed on the stage for produeing illusions, and notably that of the magic
cabinet. The lecturer, after showing the cabinet, and causing the disappear-
ance therein of an individual while the doors were closed, repeated the same
experiment with the latter open. But, in the latter case, so quick was the
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disappearance that the spectators could not even then see how it was done.
The t{lusion produced by the apparatus is the result of a play of mirrors.

In the first cabinet de-
scribed, when the exhibitor -
has closed the doors upon the ™ A 4
young woman, the latter pulls N 4
toward her two mirrers that - AN ey
are represented in our plan p /
of the cabinet by. the lines, . /}'u/ c
G G. These mirrora are - \
hinged at O O, and, when e -
swung outward, rest by their
external edges against the
bar, P, and then occupy the
position shown by the dotted ILAN EXFLANATURY UF THE CABINET,
lines, G* G’. When the cabi-
net is agein opencd, the woman placed at A is hidden by the two mirrors; but
the appearance of the interior of the cabinet is not changed, since the specta-
tors see (he image of each side reflected from the corresponding mirror, and
this looks to them like the back of the cabinet,

The illusion ie perfect. When the experiment is ended and the mirrors are
again swung against the sides, at G G, the spectators see
nothing but the backs of them, which are covered with *®
wood; the cabinet is really cmpty, and ne one can discover
what modification has taken place in its interior during ihe
disappearance of the woman.

In the second arrangement, which is shown in vertical
section in our last engraving, the young man gets up on
the shelf, ¢ n, at the upper part of the cabinet, by the aid
of the bracket, T, and then pulls down over him the mirror, =
b ¢, which was fastened to the top of the cabinet. This
mirror, being inelined at an angle of 459, reflcets the top,
and the spectators imagine that they sec the back of the
cabinet over the shelf, as they did hefore.

The box which Harlequin enters is based upon precisely Y ¥
the same principle. Itsinterior is hung with paper banded SHCTION EXPLANA-
alternately blue and white. When Harlequin enters it, he rouy OF THE

. . . CABINET.
places himeelf in one of the angles and pulls toward him
two mirrors which hide him completely, and which reflect the opposite side
of the box, go that the spectator is led to believe that he sees the back of it.
In this ease, one of the angles at the back of the box 1s not apparent, but the
colored stripes prevent the spectator from noticing the fact.
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A MYSTIC MAZE.

We present an engraving of a very interesting optical illusion produced
with only three mirrers. By multiplying the mirrors the large number of
different effects can be obtained.

Let us imagine that three perfectly plain and very clear mirror glasses, as
large as possible, form a prism whose base is an equilateral triangle. A person
placed in the interior of this prism will see his image reflected a very large
number of times. A very simple geometrieal construction, and one which we
recominend our young readers to carry out as an exercise in optics, by the
simple application of the principle that the angle of incidence is equal to the
angle of reflection, allows us to gee that the image of any point whatever placed
in the center of this triangle of glass plates will be reproduced indefinitely by
groups of six images distributed symmetrically around points regularly spaced
in the prolongations of the planes of the three glasses.

A person, therefote, sees his image reproduced indefinitely in groups of
six until, the successive reflections atienuating the intensity of the images, the
latter cease to be visible. Three or four persons massed in one of the angles
present the illusion of a compact and mixed crowd standing upon a sidewalk
and awaiting the passage of a procession. The hats waving in the air convert
the peaceful waiting into an enthusiastic manifestation, which is so much the
moere surprising in that it is made by but half a dozen persons at the maximum.

The accompanying figure gives an idea of this remarkable effect, and the
three persons, whose images reflected ad infinitum produce the curious result
that we call attention to, would have much trouble to believe that they were
the subject of an illusion.

Upon the whale, the experiment is nothing more than an application of
the principle of the old kaleidoscope enlarged and revived, in the sense that
the observer has before his eyes the successive reflections of his own image, and
that the objects are replaced with living beings movable at will.

Five or six persons may occupy, at the same time, the triangular prism, of
which the sides are about six feet wide, and which they enter through a trap
in the floor. When these five or six persons arc walking about in all directions,

they present the aspect of a tumultuous and agitated crowd commenting upon
grave events,



UFTICAL ILLUSIOR PRODUCED WITH TUHEE MIRIORS,

AN
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PLATINIZED GLASS.

Platinized glass plates are no longer a novelly, but the illusion is very
effective. The mirrors give an image in the ordinary way when looked at by
reflected Hght, but are transparent when observed by transmitted light. The
metalization of glass with platinum was discovered a great many years ago by

Flag. 1.

the Messra. Dodé.  This property of transparency by transmitted light afforde
a very clever surprise. The mirrors are set in frames.  In a panel behind the
latter there is an aperture closed by a shuiter. As the glass is transparent
there may be seen throngh it, when the shutter is open, everything that is on
the other side, 8o it oceurred to the inventors to utilize this transparency by
placing an image or photograph hefween the panel and the glass. On exposing
the mirror to the light te look at onc’s self in the ordinary way, if the shutter
is open, the human head will disappear and may be replaced by the photo-
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graphic portrait or a horned devil, which is placed behind the mirror. In the
-illusion we illustrate the head of the devil whose body is hidden by two mir-

¥lg, 2.

rors inclined at an angle of forty-five degrees, as in some of the illusions we
have already described.  As he moves his head and smiles, the effect is rather
startling. Electric light is used to illuminate the trick.
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STATUE GIVING A DOUBLE IMAGE

At the Ttalian exhibition held a few wears ago in the Champ de Mars, Paris,
there was a stalue that atiracted much attention from the visitors. It repre-
sented Goethe’s Marguerite standing before & mirror. This latter gave by
reflection the image of Faust, as shown in our engraving. The artifice was

MARGUERITE AND FAUST.

well concealed by the sculptor. In reality, it was not & double statue, but the
figure of Faust was skillfully obtained by mcans of the folds of Marguerite’s
robe.

Marguerite holde Ler arms in front of her, and these same arms form
those of Faust, who holds them crossed behind his back. Faust’s face is
carved in Margnerite’s back hair, and the man’s figure is obtained, as before
stated, by means of the folds of the woman’s robe.



CHAPTER 1L
MISCELLANEOUS STAGE TRICKS.

The tricks in this chapter are no less interesting than those which have
gone before, but are rather of & more miscellaneous nature. The first trick
which we shall describe, is called “ The Illusion of Trilby.”

The late Professor Herrmann won for himself a firm place in the regards
of the civilized world, representing the fin de 2iéele Houdin. His earefully
executed work, with its perfect detail and finish, was a standard among per-
formances of natural magic, and other exhibitions are referred to it as the gage
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PREPARING TRILBY'S COUCH.

of their quality. In Herrmann’s illusion of “Trilby,” hypnotism is supposed to
play a part. As will be seen, it is really an ingenious application of mechanics,

A plank is placed upon the backs of two chairs. A lady performer who ig
supposed to represent Du Maurier’s “ Trilby * enters and, stepping on a foot-
gtool, lies down upon the plank. She holds a bouguet in her hand, which bou-
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quet, unknown to the audience, has ite own part to play. The other per-
former, Herrmann, who is suppesed to be Svengali, carefully arranges the
drapery, walking around her as he does so. Then he makes scme passes, and
one by one removes the chairs, and the lady and board remain in the air. Im
response to his passes the lady, still resting on the board, rises, and the position
changes to an inelined onc and back to the horizontal one. Finally the chairs
are replaced, the lady by passcs is supposed to be waked from her trance and
steps down, chairs and plank are removed, and nothing is fo be seen further.

| ] : i{-\-\}‘\\&\ i
TIHE AERIAL BUSPENSION OF TRILBY.

Two of the cuts show the progress of the performance as seen by the audi-
ence. The third eut explaing the mechanism.  Behind the seenes is a strong
frane, up and down which a movable slide works. Tackle is provided to raise
and lower the slide; and 4 workman hehind the seenes is intrusted with its
manipulation. A DLar carrying at its rear end handles, and in front a socket,
shown in the upper right-hand corner of the same cut, is journaled in the
glide, and ean also be thrust in and out through the journal box.

When Trilby has heen placed upon lier board couch, the bar is thrust for-
ward, drapery at the back having hitherto concealed itz socket end. The fair
Trilby with her houquet now effectually conceals it az it emerges from behind
the curtains. The performer, while apparently sedulously arranging the
drapery, guides the socket and causes it to grip the beard. The assistant
behind the scene pulls upon the tackle and works the handle, so that Trilby’s



MISCELLANEOUS STAGE TRICKS. 91

weight leaves the chairs one by one, which are remeved, and, supported by
the bar, she seems to float in air. By manipulating the tackle she can be
raised and lowered. By
the handles she can be
tilted about, giving a
wonderfully good effect.
Finally the chairs are
replaced, and the assiat-
ant lowers Trilby upon
them. During the wak-
ing passes the socket is | 11
detached and the bar is
withdrawn. A close ob-
server may notice a
slight agitation of the
drapery or curtains be-
hind the stage as the bar
is pushed out and with-
drawn, but the attention
of the audience in gen-
eral is so taken up with
the performance proper
that this disterbance is
overlooked by them.

The magician, it will
be seen, can only walk THE ILLUSION EXPLAINED,
completely around the
reclining Jady before the bar is in place or after it is withdrawn. When the bar
is in place, he can walk behind her, but cannot go completely around her.
Hence his complete excursions are resirieted to the time when she is resting on
the chairs, before the bar is in place or after it has been withdrawn.

After the board is vacated, Svengali throws it down upon the stage, its fall,
with accompanying noise and disturbance, showing that there is no deception
ahout that portion of the display,

THE “ITAGNTED SWING.”

The eupreme happiness of sitting in a swing which apparently whirls
around its points of support, giving the occupant what is most properly
described as & new sensation, may now be enjoyed by all. Tt is termed the
“haunted swing,” and has heen in most snecessful operation at Atlantie
City and at the Midwinter Fair near San Francisco. Those who are to par-
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ticipate in the apparent gyrations of the swing—and there may be quite a
number who enjoy it simultanecusly—are ushered into a small room. From

TRUE POSITION OF THE BWING.

a bar crossing the room, near the ceiling, hangs a large swing, which is pro-
vided with seats for a number of people. After the people have taken their

/ Digitized by GOOSIQ
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places, the attendant pushes the car and it starts into oscillation like any other
swing. The room door is closed. Gradually those in it feel after three or

ILLUSION PRODUCED BY A RIDE TN THE 8WING,

four movements that their swing is going mther high, but this it net all. The
apparent amplitude of the oscillations increases more and more, until presently

Digitized by A3 OO Q1€
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the whole swing seems to whirl completely over, describing a full circle about
the bar on which it hangs. To make the thing more utterly mysterious, the
bar is bent crank fashion, so that it seems demonstrably impossible for the
gwing to pass between bar and ceiling. It continues apparently to go round
and round thie way, imparting a most weird sensation to the occupants, nntil
its movements begin gradnally to cease and the complete rotation is succeeded
by the usual back and forth swinging, and in a few seconds, as the children
gay, “ the old cat dies.” The door of the room is opened and the swinging
party leave. Those who have tried it say the sensation is most peculiar and
the deception perfect.

The illusion is based on the movements of the room proper. During the
entire exhibition the swing is practically stationary, while the room rotates
about the suspending bar. At the beginning of operations the swing may be
given a slight push; the operators outside the rcom then begin to swing the
room itself, which is really a large box journaled on the swing bar, starting
it off to correspond with the movements of the swing. They swing it back and

. forth, increasing the arce through which it moeves until it goes so far as to make
a complete rotation. The operatives do this without special machinery, taking
hold of the sides and corners of the box or “room.” At this time the people
in the swing imagine that the reem ijs stationary while they are whirling
through space.  After keeping this up for some time, the movement is brought
gradually to a stop, a sufficient number of back and forth swings being given
at the finale to carry out the illusion to the end.

The room is a8 completely furnished as possible, everything being, of course,
fastened in place. What is apparently s kerosene lamp stands on a table, near
at hand. 1t is securely fustened to the table, which in its turn is fastened to
the floor, und the light is supplied by a small incandescent lamp within the
chimney, but concealed hy the shade. The visitor never imagines that it is
an electric lamp, and naturally thinks that it would be impossible for a
kerosene lamp to be inverted without disaster, so that this adds to the decep-
tion materially. The same is to be said of the pictures hanging on the wall,
of the cupboard full of chiraware, of the ehair with a hat on it, and of the
baby carrtage. All contribute to the mystification. Even though one is in-
formed of the seerct before entering the swing, the deception is said to be so
complete that passengers involuntarily seize the arms of the seats o avoid
being precipitated below.

THE “SCURIMOBILLE”

The peculiar gun shown in the cut is named after its inventor, Alessandro
8curi, of Litge, Delginm. M. Scuri is also knewn as the inventor of a uni-
cycle and a quadruple cornet. The “ scurimobile ™ is a gun with two barrels
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which can be gimed at different ohjects, the angle between the barrels being
adjustable. The adjustment is effected by moving a ring located on the under
side of the gun. The pivot of the barrels is so arranged that it is easy to sight
two objects at the same time. Both cartridges are automatically ejected after
each shot fired. It is also possible to use only one barrel in the ordinary way.
In the cut the inventor is shown aiming at two balls placed about a yard apart.
Another valuable feature of this new gun is its applicability as a range finder.
The observer first sights two objects which are at about equal distances from
him, and measures the distance or angle between the two barrels, a graduation
being provided for this purpose. Then the same operation is made from a
point more distant from the objects first sighted. If the obeerver steps back
ten yards, and finds that the graduation indicates just one-half of the value
obtained at first, he will know that in the second position he was just twice
as far from the objects as in the first position, so that the objects are ten yards
from the observer’s first position. This operation will give distancegs with
sufficient accuracy in most cases, but more exact resulte can be obtained by
means of a simple trigonometric formula when the angle between the barrels
is measured,

“THE NEOQOCCULTISM.”

The X rays, after becoming the indispensable coadjutors of surgeons, and
even of physicians, are now competing with the most noted mediums in the
domain of the marvelous.

M. Radiguet, the well known manufacturer of physical apparatus, has heen
devoting himself for a long time to experiments with the Roentgen rays in the
laboratory, which is encumbered with elecirie lamps, lamp globes, and glass
apparatus of all kinds. One day he perceived that these glass objects, under
the action of the X rays, shone in the darkness. Here again was an amusing
and perhaps a useful experiment due to accident. Useful, because the radio-
graphs obtained up to the present, by means of artificial screens, have been
really good only when the sensitive bodies have been in small crystals. In a
pulverulent state they are nearly insensible to the X rays, and it is almost
impossible 1o obtain the grain of the screen upon the photographic plate. It
is easy, on the contrary. to work the glass in such a way as to prevent any
irregularity in the radiograph.  Such experiments will certainly be made ere
lony, but, for the present. it is the fantastie side of the discovery that we shall
present to our readers,

Poreelain, enamels, and diamonds, and digg objects covered with platine-
exunides (used by Reentgen) and with caleium tungstate, zine sulphate, ete.,
have, like glass, the property of becoming luminous in darkness under the
action of the X rays. We have, therefore, only the trouble of selection in
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order to get up a *“ spirit séance ” with every certainty of success, while genmine
spiritual séances fail in most cases, as well known, because the spirits arc in an
il wmood and disposed to be coyish.

_!

ARRANGEMENT FOR A STRIKING EXPERIMENT WITH THE X Havs

The following will prove a seene sufliciently weird to put the most intrepid
worldlings in a flurry if some one of our friends takes it into his hiead to give

7
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thetn the rryvteriorn syt o tnerenf tefore they have read an exposure of

Lhe tricx.

i

|
:

THE APARITION.

The first figure that we present herewith exhibits a Rubinkorf! coil, which
I phaced here to sliow the operation in its entirety.  But, as the first effect of
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its vibrations would be to attract ihe attention, and consequently the sus-
picions of the spectators, whom it is a question of transporting into the domain
of the marvelous, this apparatus is relegated to some distant room. The cur-
rent that produces the X rays is led into the Crookes tube by wires. This
apparatus, moreover, which is not very bulky, may be placed behind a door or
be¢ concealed under black cloth. The objects designed to become luminous
are placed as near to the tube as possible. In the experiment under consider-
ation 3 diner {who is doubiless near-sighted, since he wears eyeglasses) is abont
to do justice to his breakfast. Armed with a knife and fork, he atiacks his
beefsteak; but he is assuredly a greater eater than drinker, since he contents
himself with water, while his light consists of a single candle,

A black curtain on the other side of the table conceals from the spectators
a skeleton covered with zinc sulphide.

Let us now put out the light and set the Ruhmkorff coil in action. What
a surprise! A plate, a glass, 2 water bottle, and a candle shine in space with
the light of glow-worms.

A sinister guest in the form of 2 skeleton sits opposite the place occupied
by the near-sighted gentleman, who has disappeared, and whose eyeglasses
slone have held their own before this ghastly apparition. Finally, to complete
the illusion, hands are seen moving over the heads of the spectators, and those
multiply, and then disappear, only to appear anew.

It must be remarked that, in order to render the experiment more con-
clusive, it is allowable for the most incredulous rmembers of the party to tie the
gentleman tightly to his chair, and, if they desire, to hold his hands and feet
during the entire time of the experiment. It is scarcely necessary to explain
how the latter is performed. The X rays pass through the black cloth on the
door that eonceals the Crookes tube and also through the body of the gentle-
man, and render luminous the glass objects covered with zinc sulphide. As
for the mysterious hands, those are simply gloves covered with the same sub-
stance and fixed to the extremity of long sticks that are moved in all direetions
by confederates.

Buch scencs may naturally be varied to infinity; and the spirit of invention
i8 eo fertile, there iz no doubt that before long ladies will be giving a place
in the programme of their soirées to this up-to-date spiritualism.
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“THE MASK OF BALSAMO”

This illusion is a variation of the enchanted “ death’s head ” which was
for a long time the attraction of the Bobert-Houdin Theater.  Our engraving
wivown hoth the * death’s head,” the = mask of Balsamo,” and the method
of preaducing the illusion,  Under the influence of the passes of the prestidi-
gituteur the skull on the glass plate bends forward and secms to salute the
mpectators,  The nbding of the “ death’s head ” was utilized in a number of
wauyn, as, to indicate the number when dice wag thrown. This trick was per-

T

%

THEATHICAL BCTENCE.
Fua, 1. The Knehanlod Thoath's Hewd,  Fio. 2.—The Mask of Balramo.

formed ax Tollows:  Upon a table near the magician was placed a ball of soft
wix altached {o w string which ran to the side scenes, where it could be pualled
bya confedernie. Afler pussing the skull around to he examined, the prestidigi-
tuteur, in laying it upoi the table, fixed the bull of wax at the top of it.  After
the experiment a shinple xeraping with the finger nail removed every trace of
the trick. "The Isolu Brothers used electricity in 8 somewhat similar illusion.
The aknll ix replaced by o wonden mask laid fiat on a small table and the mask
timwers guestions by rocking slightly,  The magician then brings the table
into the midst of the spectators, and the mask still continues to move, to the
astonishment of the onlookers. The sceret of the trick is that part of the
woud which Torms the ¢hin is veplaced by a small strip of iren which is painted
the xame volor as the mask so that it cannot be seen: an electro-magnet is let
into the top of the table o that the cores shall be opposite the strip of iron
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when the mask ie laid upon the table, Contact is ,m.gde by means of a push
button somewhere in the side scenes, the wires run duEIEF the stage, and con-
nection is made through the legs of the table when the } iegs are set on the fore-.
ordained place. Upon the same principle is Robert Houdi:r's;keavy chest and
magic drum. A rapping and talking table may be made by eafrying out the
same iden. The battery is carried in the lower part of the tdble, where the
three legs juin.  The top of the table is in two parts, the lower of wirich is
hollow and the top leing very thin.,  In the center of the hollow part 1\];\19:_{:1!
an electro-magnet, one of the wires of which connect with one of the-]ules.

of the battery, while the other is connected with a flat metallic circle ghed .-,
to the cover of the table. Beneath this circle and at a slight distanee fronr™-" -

it there is a toothed circle connected with the whole pole of the hattery. When
the table js pressed lightly upon, the cover bends and the flat cirele touches
the toothed ane. This closes the cirenit, and the clectre-magnet atiract
ing the armature produces
a sharp blow. When the
hand is raised the cireuit
is broken, producing an-
other sharp blow. By
running the hand lightly
over the table the cover is
caused to hend successively
over a certain portien of
its eirenmference.  Thus
contact is made at a num-
her of places, and the sharp
blow is replaced by a quick
succersion of rounds. This
table iz very useful for
spirit rappings; as the
table contains all of the
mechanisin in itself, it can
be moved to any part of
the room. The table may
be also operated from a
distance by employing con-
ductors  passing  through .
the legs of the table and RAPPING AND TALKiNG TABLE.
under the carpet. By sub-
stifuting & small telephone receiver for the electro-magnet, the rapping spirits
may be made talking ones.

Flectric inseets may De constructed en the same plan and give a very life-
like appearanee when placed on an artificial buneh of flowers in a flower pot.
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The battery is concealgé,iﬁ,’tﬁe top. When the pot is raised a drop of mereury
which occupies the'hoRom of the pot will roll over the hottom, closing the
circuit successively on different insects, keeping them in motion until the pot
has heen set down, ©

- THE INVISIBLE WOMAN.,

Tun'w

. "2*-.At the end of the last century and the beginning of the present, a very

« *.~curious experiment, and one which was looked upon as marvelous by the
"%, " credulous, was wonderfully popalar at Paris. The representation took place

THT IV 2L E W was
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at the old Capuchin convent. I'he spectator entered a well lighted hall in
which, in part of a window, therc was a box suspended by four brass chains
sttached by bows of ribbon. The box, which was surrounded by a grating,
was provided with two panes of glass that permitted of seeing that it was
abeolutely empty. To one of the extremitics was fixed a speaking trumpet.
When a visitor spoke in the latter, he was answered by a hollow voice; and
when he placed his face near the box, he even felt upon it the action of &
mysterious breath. When he presented any object whatever in front of the
mouthpiece, and asked the voice to name it, an answer immediately came from
the speaking tube. The box was suspended frecly from the ceiling, and it
could be made to swing at the extremity of the chains; it was empty and
irolated in space. People were lost in conjecture as to the secret of the
experiment. Among the unlikely theories that were put forth was that of the
invisibility of a person obtained by unknown processes.

As usual in these kinds of impostures, there was here merely an ingenious
application of a scientifie principle. A physicist, E. J. Ingennato, revealed the
mystery in a pamphiet published in 1800 under the title of “ The Invisible
Woman and Her Secret Unveiled.,” This tract, now rare, had for a frontis-
piece the engraving which we reproduce herewith and which explains thewhole
experitnent. The invisible woman of the Capuemin convent was named
Frances, and the following is the explanatory legend appended to the original
engraving:

“ Questioner: ‘ Frances, what is this that T have in my hand?’

“ Frances (after looking through the little peep-hole, D): ¢ A stick with
a erooked handle’

“ The entire assembly at once: ‘ It is incomprehensible! *

Ingennato, in his pamphlet, explains that above the ceiling there was a low,
darkish chamber, in which Frances was concealed, and that she looked at the
object presented to her through a small aperture, D, which was gkillfully
hidden by a hanging lamp, and then answered through the speaking tube,
B B B, hidden in the wall. The sound traversed a space of about six inches,
that separated the speaking tube from the speaking trumpet.

MAGIC HARPS.

The experiment which we arc about to describe, while it iz thoroughly
scientifie, was taken up ender the name of “ Eolian Harps” by Robert-Foudin,
#ho introduced several modifications of it. When the experiment was per-

. formed by Wheatstone in 1855, four harps were arranged in a semi-circle on
the stage of the Polytechnic Tnstitution. These harps, at the pleasure of the
experimentor, vibrated as if they were made to resound by jnvisible hands.
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This effect was produced by fixing to the sounding board of each of them
vertical rods of fir-wood which passed through the floorof the stage and ceilings,
into the cellar of the Institution, where one of them was fixed upon a sounding
hoard of 2 piano, another upon the sounding beard of a violoneello, and two
otlters upon the sounding Loards of violins. In order to render it possible

AOLIAN HART EXTPENRIMENT.

to interrupt the vibrations between the-instruments and the barps, the rods
supporting the latter were divided at two inches above the floor. Each harp
conld e cut off fram communication with the instrument below by turning it
armund upon its axis.  When Hobert-Houndin introduces the illusion, he used
a stage clevated in the very midst of the spectators.  This stage was traversed
by two fie-wood rods which, after passing through the floor, rested upon harps
placed in the hands of skillful players. At the command of the prestidigi-
tateur {wo other harpe supportedd upon the upper extremity of the rods
exceuted a eoncert whieh was very successful, thanks to the careful prepara-
tions and the elegant mise en 2cfne. Of course the harps were supposed to
operate through the intervention of medinmistic spirits.



CHAPTER 1V.
CONJURING TRICKS.

Having deseribed some of the illusions which are produced with the aid of
claborate outfita, we now come to the more simple tricks which are preduced
with smaller and less expensive apparatus, and, sometimes, with no apparatus
at all. In the old days the man of mystery appeared on the stage clad in a
robe embroidered with csbulistic figures, the ample folds of which could well
conceal a whole trunkful of paraphernalin. The table in the center of the
stage wae covered with a velvet cloth embroidered with silver, and ite long folds,
which reached the ground, suggested endlesa possibilities for concealment. All
of these things have now passed away, and the modern magieian appears clad
in ordinary evening dresa, which is beyond the suspicion of concealment. The
furniture is all selected with specinl reference to the apparent impossibility of
msing it ns s storeroom for objects which the prestidigitatenr wishes to con-
ceal. Bome of the easicst and simplest of modern tricks that anyone with little
or no practice can perform are very effeetive.  The tricks in this chapter are
far from being all which have been published in the Scvierfific American and
the Seientific American Supplement, but they are believed to be the best which
have been published in those journals.

TRICK WITH AN EGG AND A ITANDEKERCIHIEF,

In this trick we have an egg in an egg-cup, which the prestidigitateur covers
with a hat, and then he rolls a smatl gilk handkerchief between his hands, as
shown in Fig. 1.  As soon ae the handkerchief no longer appears externally,
he opene his hands and shows the egg, which has invisibly left the place that
it occnpied under the hat, while the handkerchief hus passed into the egg-cup
(Fig. 3). We shall now explain how these invisible tranafers are cffected.

wo eggs, genuine and entire, were trnly placed in plain view in a basket,
but it was not one of those that served for the experiment. Behind the
basket was placed a half shell, C, of wood (Fig. 2), painted white on the con-
vex gide, 20 us to represent the half of an egg, and on the concave side offer-
ing the samo aspect as the interior of the egg-cup, A, to which it can be
perfectly fitted in one direction or the other, as may be seen in the section in
Fig. 2. It is this shell, incloging a small handkerchief exactly like the first,
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that the prestidigitatenr placed upon the egg-cup (Fig. 2). Then, while with
the icft band Le covered the whole with a hat with whieh he concealed the
operatien, be with tae rigiit hand quickly turned the shell upside down. The
bl thefefote, LY 1Nl means disappeared in the egg-cup, and the bhandker-
cuief. spremiing out, assumed the appearance that it presents in Fig. 3.

TR K WITH N EG AND HANDRENCHIEF.

The prestilizitateur. having afterward secretly seized with his right hand »
helow e of netl, containing an oval aperture (¥, Fig. 2), stuffed into it the
hardxerviivf 11 at he scemed simply to roll and compress between his hands.
Tt is almiest uselose o wld that the metallic egg may be easily concealed either
with the paim of the hand tha Liolds it, or with the handkerchief,

TIE CONE OF FLOWERS.

In prestidigitation flowers lave in all fimes played an important part.
ancd thev are usually empinyed in peeference to other objeets, since they give
the experimcnts a pleasing aspect. But, in most cases, natural flowers, espe-
cinlly when it is neceseary to conceal their presence. arve replaced by paper or
feather ones, the bulk of which is more easily reduced,  Sucl is the casein
the experiment which we are about to present, and which, it must be con-
fessed, requires to Le seen from some little distance in order that the spectators
may, withont too great an effort of the imagination, be led into the delusion
that they are looking at genuine llowers.  Howerer, even scen close by, the triek
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surprises one to the same degree as all those that constst in cansing the appear-
ance of more or less bulky objects where nothing was perceived a few moments
previouns.

The prestidigitateur takes a newspaper and forms it into a cone before one’s
eyes. It is imposrible to suppose the existence lere of a double bottom, and
yet the cone, geutly shaken,
becomes filled with flowers | = 1 Sy 2
that have come from no cne '
knows where. The numberof
them even becomes so great
that they soon more than fill
the cone and drop on and
cover the floor.

The two sides of the flowers
emploved are tepresented in
Fig. 2, wlere they are lettered
A and B. Each flower con-
sists of four petals of various
colors, cut with a punch ont
of very thin tissue paper.
TUpon examining Fig. A, we
see oppoeite us the petals 1,
2, 3, and 4 gommed together
by the extremities of tneir
anterior sides, while Fig. B
shows ue the petals 2 and 3
united in the same manner
on the opposite side. A small,
very light and thin steel TIE CONE OF FLOWERS.
spring, D, formed of two
strips soldered together at the bottom, and peinting in opposite directions, is
fixed to the two exterior petals, 1 and 4, of the flower, and is concealed by a
band of paper of the same color, gummed above. It is this spring that,
when it i capable of expanding freely, opens the flower and gives it its
voluminous aapect.

Quite a Jarge number of these flowers (a hundred or more), united and
held together by means of a thread or a rubber band (¥ig. 2, () makes a pack-
age small enough to allow the operator to concenl it in the palm of his hand,
only the back of which he ullows the spectators to see while he is forming the

paper coue.
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THE MAGIC ROSEBUSH.

In lectures on chemistry, the professor, in speaking of aniline colors, in
order to give an idea of the coloring power of certain of thase subatances, per-
forms the following experiment:

Upon a sheet of paper he throws some aniline red, which, as well known,
comes in the form of iridescent crystals. He shakes the surplus off the paper
into the botile, 3o that it would be thought that nothing remaived on the

Tl MAGIC IEOREBLSTLL

paper. If, however, aleohol, in which aniline colors are very soluble, be poured
over the paper, the latter immediately hecomes ved, ' )

This experiment muy be varied as follows: Instead of scatiering the aniline
over paper, it is dusted over the flowers of a white rosebneh, and the flowers are
shaken so as to render the dust invisible, and then when a visit is received
from un amateur of horticulture, we tell him thiat we have a magic rosebush
in our garden, the flowers of which become red when aleohol or eologne is
poured over them. The experiment is performed with the aid of a perfumery
vaporizer, and the phenomenon canses great surprise to the spectators who are
not in the secret.
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“MAGIC FLOWERS.”

A trick that has contributed much toward making one of our leading magi-
cians euch a favorite with the fair sex, is one in which a bush filled with genu-
ive rosebuds is- caused to grow in a previously-examined pot that confained
nothing but a small quantity of white sand.

After the bush ia produced, the flowers are eut and distributed to the Indies,
and by many recipionts of the magician’s favors these buds are looked upon as
a production of fairy land. For many years this trick has occupied a promi-
nent position on the programme of the magician in guestion, and mystifies
the audience as much to-day as ever, thus proving how well magicians keep
their secrets from the public. The trick is not a difficult one by any means,
yet, regardless of its simplicity and the ease with which it may be performed,

the florist would find it anything but an economical method of raising roses,
as a perusal of the following will show, '

On the stage is seen two stands witly mietal feet, and with long rich drapery
wrimmed with gold fringe. On each of the stands is a miniature stund on
which are flower-pots.

The magician passes the pots for inspection, then places them on the stands,
and planta a few flower seeds in each pot. A large cone, open at both ends, is
shown, and can be carefully examined. One of the pots is covered for a
moment with the cone, and on its removal a green sprig is seen protruding
from the sand. the seed having sprounted, so the magician sys. Now the sec-
ond pot is covered for a moment with the cone, on the removal of which a
large rosebush is seen in the pot, a mass of full-Llown roses and buds. The
firet pot is again covered for a moment with the cone, anll when nnecovered a
second rosebnsh is seen, equally as full of reses ag the other, The cone is once
again shown to be empty.

A small basket or tray is now brought forwsrd, on which the rosesand buds
are placed as the performer cuts them from the bushes, after which they ure
distributed to the ladies.

The stands are not what they appear, as the drapery does not extend
entirely around them, but quite a space at the buck of the stand is open.
There is a small shelf attached to the stand leg, near tlie bottom of the drapery.
Three cones are used, of which the andience see but one.

The rosebushes are merely stumps to which ure attached a Luse of shect
lead, cut of such a size as to fit nicely in the flower-pots, resting on the sund.

To the stumps the genuine roses are attachd by tying with thread. Wlen the
bushes are prepared they are suspended ingside of cones, by means of a stout
cord that is fastened to the stump by one end and to the other end of which
isattached a small hook, which hook is slipped over the edge of the upper
opening of the come, When the bushes are placed in the cones, these cones
are pliced on the shelves at the back of the stands. Reference to the second
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engraving will make the arrangement of the shelf, back of stand, and posi-
tion of concesled cone plain f{o all. There is a variance in the sizo of the
cones. The cone shown to the audience is slightly larger than the cone that
ia behind the first stand, and the cone
behind the second stand is a fraction
smaller than either of the others, Thus
the cones will fit enugly onein the other,
in the order named.

After the performer has shown the
pots, planted the seed, and placed the
- pota on the small stands, which are used
to convince the spectators that there is
no connectioh between the pot and the
large stand, he shows the large cone,
which is nicely decorated, and covers
the top of the pot on the first stand, as
he says, to shut out the light, that the
seed may germinate. DBetween tho fin-
gers of the hand lolding the cone, he
has concealed a pmall metal shape,
painted green, which he drops through
the cone into the pot. In a momont
he removes the cone from over the pot,
and in & most hatural manner passes it
down behind the stand and over the con-
cealed cone containing the rosebush, and
carries this cone away inside of the larger
one. At the same moment he picks
up the flower-pot and carries it down and sliows the green sprout in the sund,

The performer now steps to the second stand and covers the flower-pot on
it with the cone. As soon as the pot is covered, he slipa off the small hook sup-
porting the rosebush, which dropu into the pot; the weight of the lead basc
keeps it in position while the cones are being removed.

When the performer removea the cone—or cones, we should now say, as we
have two now in place of ane, althouglh this fact is unknown to the audience—
he passes it down behind the stand, over the concealed third cone, picking it
up with the second rosebush inside. He now returns to the first stand,
covers the pot, and by elipping off the hook holding the rosebush in position,
and removing the cons, or cones, properly, from the pot, shows the second rose-
bush. He now turns the large cone go the awdience can see through it, and
as the upper and lower edge of each cone is blackened, there is no danger of
the inside cones being seen. The rear of the stand tops are something of a
crescont shape, to facilitate the passing of the large cone down behind the
stand in a grasceful manner.

THE MYSTERY EXTLAINED,



112 MAQIC: STAGE ILLUSIONS AND SCIENTIFIC DIVERSIONS,

THE “BIRTH OF FLOWERS.”

The trick that we are about to describe, although old, is very interesting.
The prestidigitateur comes forward, holding in his hand a small cardboard box
which he says contains various kinds of flower seeds,

““Here there is no necd of moisture, earth, or time to canse the seed to
germinate, the plant te spring up, and the flower to bloom. Everything takes
place instantancously. Would not a rose in my buttonhole produce a charm-
ing effect? A stroke of the wand upon the seed deposited in the desired

THE BIRTI OF THE FIUOWERB.

place, and see! the rose appears. A few seeds are in this little box (Fig. 1, A)
that we shall cover for an instant so that it cannot be seen how flowers are
bern. It is done; let uvs take off the cover; violets, forget-me-nots, and
Easter daisies are here all freshly blown.

“Yon are suspicious, perhaps, and rightly, of the little tin bex, and more
go of wer.  Wull, then, here is a small goblet, the transparency of which
is perie. . and this borrowed hat with which I cover it can have endergone
no preparation. Let us remove it quickly, for the flowers— What! no
flowers? Ah'! it iz because I forgot to sow the seeds. Let us begin the
operation over again. What flowers do you want—a mignonette, a violet, a
marigold ¥ Here is a seed of each kind, which I shall put into the glass,
Now lot each one tell me the flowor that he prefers. Now I cover the glass
and count three seconds. See the magnificent bouquet! > (Fig. 3.) ’
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Finally the trick is finished by taking from the hat a number of small
bouquets that are offered to the ladies. The following is an explanation of the

varioug tricks, beginning with that which involves the doufonniére of the
magician himself.

I. T BurroNHOLE ROSE.

This is a stemless artificial rose of muslin, which is secured by a strong
black gilk thread arrested by a knot. To this thread, which shonld be five or
six inches in length, iz attached quite a strong rubber cord capable of being
douabled if need be. The free extremity of the rubber traverses, iu the firet
place, the left buttonhole of the coat, and then a small eyelet formed beneath,
and then passes over the chest and behind the back, and is fixed by the extrem-
ity to one of the right-hand buttons of the waistband of the trousers.

When the prestidigitateur comes upon the stage, the rose is carried under
his left armpit, where he holds it by a slight pressure of the arm. At the
proper moment le raises his wand toward the right, and looks in the same
direction in order to attract the eyes of the spectators to that side; but at the
game time he separates his arme slightly, and the rose, held by the taut rubber,
suddenly puts iteelf in place. The magie effect produced by the instantaneous

appearance of this flower, coming whence no one knows where, could not be
appreciated withont having been seen.

JI, TeE FLOWERS IN THE SMALL Box.

In the eecond appearance of flowers, produced by means of the small appa-
ratus ehown in Fig. 2, there is really nothing very mysterioua. The special
object of it is to bring into relicf the experiment that is to foliow, and in which,
evidently, there can be no question of double bottom. Moreover, the diver-
sity of the means employed contributes powerfully toward astounding the
spectators.

Fig. 2 shows in section the three pieees of the apparatus, which are placed
separately upon the table in Fig. 1. A is the cylindrical tin box in which the
peeds are sown, and B another box of elightly larger diameter, but in other
respects just like the first, which it eutirely covers. To the bottom of B is
fixed a small bonquet of artificial flowers. By slightly squeezing the cover, C
(which is of thin brass), toward the bottom, the box, B, with the bouquet, is
lifted. If, on the contrary, the box is left upon the table, the spectators do
not perceive the substitution made, and think that they all the tix"  ~the
firat box, whence they believe the flowers started. e

III. Tee BougUET IN THE GLASS.

This is the most interesting part of the experiment.
As we have said, the glass is firat covered with a hat, and the prestidigita-
- tenr feigne astonishment npon eeeing that the flowers have not appeared, but
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at the very instant at which the hat is lifted, when all eves are fixed npop the
glass, looking for the bouquet announced, the operator, who, with the right
hand, holds the hat carelessly resting upon the edge of the table, suddenly
sticks his middle finger in the cardboard tube fixed to the handle of the bou-
quet, which has been placed in advance upon a bracket, as shown in Fig. 1,
and, immediately raising his finger, introduces the flowers into the hat, taking
good care (and this is an iniportant point) not to turn his gaze away from the
glass to the bonques or hat, nz one might feel himself led to do in such a case.
This introduction of the hongnet shonld be effected in less than a second. after
which the hat is held aloft, while with the left hand some imaginary eeeds, the
kinds of which are designated in measure as they are taken, are selected from
the cardboard box and snccessively deposited in the glass. So, this time, be
certain of it, the flowers will appear,

IV. THE SsmaLt BovQuEers I1x THE HaT.

There is not a second to be lost; the spectators are admiring the bhongquet
and are astonished to see it make its appearance. The operator very quickly
profits by this momnent of surprise to introduce, by the same process as befcre,
a package of small bouquets tied together with a weak thread that will after-
ward be broken in the hat. We have not fignred these bouquets upon the
bracket, in order to avold complication. Of course, a skilltul operator will unt
haaten to preduace the small bouquets. He will advance toward the spectatnrs
as if the experiment were ended, and as if lie wished to return the hat to the
person from whom e borrowed it. Afterward making believe answer a request,
he says: “ You wish some flowers, madam ? And you too? And are there
others who wish some ? I will, then, empty into the hat the rest of my wonder-
ful seeds, and we shall see the result.”” It iz at this moment that the spectators
are attentive and that all eyes are open to see the advent of the flowers.

TRICKS WITIT A HAT.

Prestidigitateurs frequently borrow from their spectators a hat that serves
thein for the performaunce of very neat tricks which are not always casily
oxplained. We shall describe some of the most interesting of these.

The operator will begin by proving to youn that the felt of vour hat is of
bad quality, and, te this effect. he will pierce it here and there with his
finger, his magic wand, an egg, and with a host of uther objecta.

This is all an illuston, the mystery of which is explained by our first engrav-
ing. (See the finger B.} It is either of wood or cardboard. 2nd terminates in
a long slender needle.  The prestidizitateur. whe has concealed the finger in
his left hand, throsts the point into the top of the hat, whose interior is turned
toward the spectutors.  Afterward mising the right lhand, the forefinger of
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which he points forward, he seems to be about to pierce the top of the hat, but
instead of finishing the motion begun, he quickly eeizes in the interior, between
the thumb and forefinger, the point of the needle, wiggles it around in all
directions, turns the hat over, and the eardboard finger, which moves, seems to
be the prestidigitatenr’s own finger. The rame operation is performed with the
wooden half egg, C, and the rod, A, which, like the finger, appear to traverse
the hat, in the interior of which are hidden the true rod and egg. We may
likewise solder a ncedie to a half of a five-franc piece, and thus vary the
objects emploved for this recreation to infinity.

PABBING A FINGEN, ROD, AND E6 THROUGH A HAT,

In vrder to take from a hat a large quantity of paper in ribbons, and then
doves, and even a duck or a rabbit, there is no need of apecial apparatus nor of
a great amount of dexterity, and still less of the revolving bobbin or of the
myaterions machine whose existence is generally believed in by the spectators
when they see the paper falling regnlarly from the bat, und turning grace-
fully of itself as the water from a new zort of fountain wounld do.

Nor ig there here any need of a high hat; & simple straw hat (or a cap, at a
pinch) wili suffice. The prestiligitatenr holds close pressed to his breast and
hidden under his coat a roll of the blue puper prepared for the printing
apparatus of the Morse telegraph, and which is so tightly wound that it has
the aspect and consistence of a wooden disk with a circular aperture in the
center, In turning around after taking the hat, the opening of which rests
against his breast, the operator deftly introduces into it the roll of paper, which
haa the proper diameter to allow it to enter by hard friction as far as the top
of the hat, and stay where it is put even when the hat is turned over.
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Were it needed, the paper might be held by a proper pressure of the left
hand exerted from the exterior. The introduction of the paper is effected in a
fraction of a second.’

““ Your hat, my dear sir, was doubtless a little too wide for your head, for 1
notice within it o band of paper designed to diminish the internal diameter,”
snys the prestidigitateur, while, at the same time, he draws from the hat the
end that terminates the pa-
per in the centre of the roll,
Then he reverses ihe hat so
that the interior cannot be
geen by the apectators. The
paper immediately begins to
unwind of itself and to fall
very regolarly and without
intermission to the right.

When the fall of the pa-
per beging to elacken, thatis,
in genernl, when no more
than a third of the roll re-
mains, the prestidigitateur
turns ibe hat upside down,
and with the right hand pulls
ont aud rapidly revolves in
the air the paper ribhon,
whose capricious contours,
succecding one’ another be-
fore the first have had time
to fall to the floor, preduce
u very pretty effect, as shown
in our second engraving.
The quantity of paper ex-
tracted from the hat appears also in this way much greater than it really is,
and at length forms a pile of considerable bulk.

This experiment may be completed in the following munner: The operator,
approaching his table, which, upon a board suspended behind it, carries a firmly
bound pigeon, quickly seizes the poor bird in passing, and conceals it under
the pile of paper, while he puts the latter back into the hat in order to see, says
he, whether ull that has been taken out ean be made to enter anew.

Having thos introduced the pigeon or any other object into the hat, the
paper ig taken out, and it is at the moment that the hat is restored to it owner
that he pretends to discover that it still containe something,

TIHE ENDLES3 PATRHR RIDBON.
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A CAKE BAKED IN A HAT.

This old trick always amuses the spectators. Some eggs are broken into 2
porcelain vessel, gome flour is added thereto, and there ia even incorporated
with the paste the eggshells and a few drops of wax or stearine from s near-by
candle. The whole having been pnt into a hat (Fig. 1), the latter is passed
three times over a flame, and an excellent cake, baked to a turn, is taken
ont of this new set of cooking wtensils. As for the owner of the hat, who hus

FIGA 1-3.—A CAKE HAKED IN & HAT,

passed through a state of great apprehension, he finds with evident satisfaction
{at least in most cases) that his head gear bas preserved no traces of the mix-
ture that was poured into it.

Fig. 2 shows the apparatus employed by prestidigitateurs to bake a cake in
a hat. A is an earthen or porcelasin vessel (it may alsan be of metal) into
which enters a metullic eylinder, B, which is provided with a flange at one of
its extremities and is divided by a horizental partition into iwo nnenual com-
partments, ¢ and J. The interior of the purt o iz puinted white so as to
imitate porcelain.  Finally, when the cylinder, B3, is wholly iuserted in the
vessel, A, in which it is held by fonr springs, », », », r, fixed to the sides, there
is nothing to denote at a short distanes that the vessel, A, is not emply, just as
it was presented at the beginning of the experimont.

The prestidigitateur has secretly introdnced into the hat the small cake and
the apparatus, B, by making them falt suddenly from a bracket aftixed to the
back of a chair. That at least is the most practical method of operating,

4
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The vessel, A, about which there is nothing peculiar, is, of course, sub-
mitted to the examination of the spectators. The object of adding the flour
is to render the paste less flnid, and to thus meore certainly avoid the produc-
tion of stains.

The cake being arranged under the apparatus,
B, in the space d, the contents of the vessel, A,
poured from a certain height, fall into the part
¢ of the apparatus; then the vessel, gradually
brought nearer, is guickly inserted into the bat in
order to seize therein, and at the same time remove,
the receptacte, B, with its contents, and leave ouly
the cake.

Fig. 3 shiows thie last operation. We have in-
tentionally shown the part, B, projecting from the
vessel, A, but it will be understood that in reality
it must be inserted up to the base at the moment
at which the vessel, A, introduced into the hat, is concealed from the eyes of
the spectators. The prestidigttateur none the less continues to move his finger
all arcund the interior of the double vessel as if to gather up the remainder
of the paste, which he makes believe throw inte the hat, upon the rim of
which he even affectz to wipe his fingers, to the great dis-
quietnde of the gentleman to whom it belongs,

The experiment may be complicated by first burning
aleohol or fragments of paper in the compartment ¢ of
the apparatus. Some prestidigitateurs even add a little
Bengal fire. But let no one imitate that amateur presti-
digitatenr whe, wishing to render the experiment more
brilliant, put into the receptacle such a quantity of powder
that a disaster supervened, so that it became necessary to
throw water into the burning hat in order to extinguish
the nascent fire.

The following method of baking a cake in a hat is a
decided improvement over the old trick with the porcelain
vessel. It hiae the advantage of being able to be employed
anywhere and of producing a complete illusion.

Before beginning the experiment, take three eggs, and
having blown two of them, close the apertures with white
wax. DPlace the three eggs upon a plate.

Within the left-hand side of your waistcoat place a flat
cake, and then make your appearance before the spectators.

Having borrowed a hat, place it npon the table, and, after secretly intro-
ducing the cake inte it {¥ig. 4), take an empty egg, crack the shell upen the
edge of the plate, and, inserting your hands in the hat, make believe empty
the contents of the egg into the latter (Fig. 5).

In order that the means employed may not eccur to any one, take the per-

RN
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fect egg and let it fall upon the plate so that it will break and its contents
Aow ont. Then take the remaining egg and operate as with the first. All yon
have to do then is to pass the hat back and forth a few times over the flame of
a candle in order to cook the mass and then to serve the cake,

THE EGG AND IIAT TRICK.

An effect doe to an iuvisible thread is the following:

Some months ago, in a Parisian publie establishment, a clown took a hat
and a haudkerchief, and then, after showing, by spreading it out, that the
handkerchief was etnpty, drew
an egg from the folds of the
crumpled fabric and allowed
it to drop into the hat. Then
he took up the handkerchief,
shook it out ngain, crumpled
it np, found another egg, and
let it drop into the hat, and
so on. When it might have
been supposed that the hat
contained a certain number
of eggs, he turned it upside
down, and, le and behold, the
hat was empty! All the eggs
from the handkerchief were
reduced to a single one al-
tached by a thread to one of
thesides of the handkerchief,
and which the amusing op-
erator malicionsly exhibited,
after seeming to look for the
vanished egge.

While the handkerchief
was stretched out, the egg Wi
was behind it, and, although
it was shaken, remained suspended by its thread. In crumpling the handker-
chief it was easy to seem to find the egg in it, and to put it in the hat, wlere it
did not remain, however, for, lifted by the thread, it resumed ita place behind the
handkerchief, Our engraving shows the handkerchicef at the moment that the
egg has been removed by the thread on the side opposite that of the spectators.

On attaching a black thread, sixteen or twenty inches in length, to an
empty egg, and selecting the egy thus prepared from a lot of ordinary eggs, as
if by chance, we have a ready meaus of amusing and mystifying spectators for

T app e

EGG AND AT TRICK,
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s long time. Having hooked the free extremity of the thread to a buttonhole
of the walstcoat, let us lay the egg upon the table. After apparently ordering
it to approach us, it suffices to recede from the table to make the docile egg
obey the command. By the same meane it may be made to make its exit
alone from a hat; or, again, by bearing npon the invisible thread, it may be
made to dance upun a cane or upon the hand; in & word, to perform variouns
operations that egge are not accustomed to perform.

MULTIPLICATION OF COINS.

Upon a smal} rectangular truy of japauned eheet iron, similar to those in
common use, are placed seven coins (Fig. 1). A spectator is asked to receive
these in hie hand and to put the coing back wpon the tray, one by one, and to
count them with a loud voice us he does so. It is then found that the number
has doubled, there being
fourteen instead of seven.
The same operation repeated
gives 88 & result twenty-one
coina.

Az may be seen in the
section in Fig. 3, the tray
lins & double bottom, forming
ah interspace a little wider
than the thickness of one of
ihe coins, and which is di-
vided breadthwise into two
equal compartments by a
partition, B.  These two
compartments are closed all
around, save at the ends of
the tray, where there are two
apertures, A and C, that in
length are double the di-
ameter of the coins. In this
interspace are concealed four-
teen coing, seven on each
side. When the contents of
the tray are emptied into the
hand of a spectator, the coins
conceuled in one of the compartments drop at the same time (Fig. 2). The
operator then takes the tray in his other hand, and thus naturally seizes it at the
end at which the now empty compartment exists, and this allows the seven coina
that are contained in the other compartment te join the first ones, when the
latter are rapidly emptied into the hands of the spectator for the second time.

MULTITLICATIIN OF ¢4OINS,
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A square tray, with a donble bottom divided into four compartments by
divisions running diagonally from one corner to another, would permit of
increasing the number of coins four times.

Let us say, however, that skillful prestidigitateurs dispense with the double
bottom. They hold the coing sometimes under the tray with their fingers
extended, and sometimes on the tray, under their thumbes, and renew their
supply several timea from secret pockets skillfully arranged in various parts of
their coats, where the spectators are far from suspecting the existence of them.

MAGIC COINS.

The street venders of Paris have for some time past been selling to pedes-
trians a coin that ean be made to enter an ordinary wine bottle. 'L'lhis coin is
& genuine ten centime piece, byt,
when itis handled, it ia found that
it bends exactly like tho leaves of
a dining-room table. Amateur
mechanics, clock-makers, and cop-
per turners can easily manufacture
similar ones. The process is as
followa:

By meuns of a very fine metal
saw, cut the coin in three pieces,
either by parullel cuts, or, better, by following the contours shown in Fig. 1.
If the opemtion be skillfully performed, the marks of the cntting, too, will be

FIG. 1.--MAGK OOTRR,

FIG. 2.-MODE OF INSERTING THE COLN IN A BOTTLE,
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nearly invigible. Before the coin is sawed, a groove about aline in depth should
be formed in the rim by means of a saw orfile. In this channel or groove ia
inserted a very taut rubber ring, which, before it is stretched, should be, at
the most, one and a half or two lines in diameter. If the rubber is well
hidden in the groove, the cleft coin will appear to be absolutely intact,

Owing to this process, the coin can be easily iuserted in a bottle by placing
tho hands as shown in Fig. 2. The hand that bends the coin covers the
mouth. The coin is inserted, and then, by a smart blow given the bottle, it
. is made to pass throngh the meck. Owing to the tension of the rnlber, the
picee at once regains its flat form, and the operator makes it ring against the
gluss in ordet to show that it iz really a piece of metal. In order to exiract
it, it is necessary to get the saw marks exactly in the direction of the bottle’s
axie, then the bottle is slightly inclined, neck downward, and throngh a few
blows on the latter the coin is made to drop into the
hand, where it will at once assume its original form.

We ghall now have a few worde to say about what ia
called the *‘ double sou.”® The operator places the prepared
coin in his hand, and calla strict attention to the fact that
there is no companion piece. Then he covers it with his
other liaud for a moment, and finally shows two coins,
instead of one, in the first hand.

Fig. 3 shows, not how the experiment is performed,
but how the double coin is prepared. It is eimply an ordi-
nary gou, over which is placed a sort of holiow cover con-
taining the impression of the coin, and which fits on the
latter so accurately that the piece looks like an ordinary
sou. This cover is lifted and made to slide alongside of
the coin, thus showing two pieces instead of one.

The cover is stamped from a thin sheet of copper placed upon a sou gerv-
ing as a mould. It might possibly be made by means of pome electro-metal-
lurgieal process. The mutilation of United States coine is forbidden under
penalty of the law.

F10. 3.—THE DOUBLE
80T,

THE DISSOLVING COIN.

Borrow a silver dollar, and have it marked, so that it can be identified.
Ask some one to hold the coin horizontally between the thomb and forefinger of
the right hand within the folds of a silk handkerchief, and over a glass full of
water held in the left band, Fig. 1. Your assistant’s two hande being thus
occupied, vou will have no sort of indiscretion to fear. Stepping back a few
feet, direet your assistant to let the coin drop; and the impact against the bot-
tom of the glass will be heard by the entire agsemblage. When the bandker-
chief ig raised the coin iz no longer in the glass, but has made ita way to your
hand or to the pocket of a spectator. Let it be examined, and it will be found
to be really the coin that has been previously marked.
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In order to perform this trick it is necessary to bave a disk of glass of the
same diameter as a silver dollar (Fig. 2).

Hide this disk, A (Fig. 3), in the palm of your right hand, turned toward
vou. This will not prevent you from lolding the coin that has been confided
1o you between the thumb and forefinger of the same hand. While your hand
i= concealed by the handkerchiet in which it is thought that you placed the
coin, you shift the latter and give the assistant the glass disk to hold, by the

IHIAPTEARANCE OF A AILVER DOLLAR.

edge, of course, and not by the flat surface, so that the substitution that yon
have made eannot be perceived by the {oach.

After the trick has been performed, do not be afraid to let the person who
has held the coin, and who is thoroughly astonished, examine the glass and its
contents at his leisure. The glass digk is entirely invisible in thie water, and if,
a8 it is well to do, you have taken care to select a glass whose bottom is per-
fectly plane and of the same diameter as the disk (Fig. 2), the latter will
remain adherent to the glass even when it is inverted to empty the water in

order to prove once more to the spectators thut it containg nothing but clear
water.

THE SPIRIT SLATES.

Two ordinary wooden-framed slates are presented to the spectators, and
examined in succession by them. A small piece of chalk ia introduced between
the two slates, which are then united by a rubber band and bLell aloft in the
prestidigitateur’s right hand.

’ r
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Then, in the general silence, is heard the scratching of the chalk, which
is writing between the two slates the anawer to a question asked by one of the
spectators—the name of a card thought of or the number of gpots obtained by
throwing two dice. The rubber band having been removed and the slates
separated, one of them is seen to be covered with writing. This prodigy, which
at first sight seems to be so mysterious, is very easily performed,

The writing was done in advance; but upon the written side of the slate,
A, there had been placed a thin sheet of black cardboard which hid the char-
acters written with chalk.
The two sides of thisslatetbus
appenred abgolutely clean.

The slate B is first given
ont for examination, and after
it has been returned to him,
the operator saye: ** Do you
want to examine the other
one algo?? And then, with-
out any haste, he makes a
pass analogous to that em-
ployed in shuffling eards, The
slate 4 being held by the
thumb and forefinger of the
left hand and the slute B be-
tween the fore and middle
finger of the right hand (Fig.
1), the two hands are brought
together. Butat the moment
at which the slates are super-
1osed, the thumb and fore-
tinger of the right hand grasp
the slate A, while at the same
time the fore and middle
finger of the left hand take
the slate B. Then the two hands separate anew, and the slate that has
already been examined, instead of the second one, is put into the hands of the
spectator. This shifting, done with deliberation, is entirely invisible.

During the second examination the slate A is laid flut upon a table, the
written face turned wpwand and covered with black cardboard. The elate
having been sufticiently examined, und been returned to the operator, the latter
lays it upon the first. and both are then surrouuded by the rnbber band.

It is then that the operator holds np the slates with the left hand, of which
one seee but the thuml, while upon the posterior face of the second elate the
nail of his middle finger mukes & sound resembling that produced by chalk
when written with. When the operator judges that this little comedy has
lasted yuite long enough, he lays the two slates horizontally upon his table,

-

SI'IRIT SLATES,
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taking care this time that the non-prepared slate shall be bheneath (Fig. 2).
It is upon it that the black cardboard rests; and the other slate, on being
raised, shows the characters that it bears, and that are stated to have been
written by an invisible spirit that slipped in between the two slates.

SECOND SIGHT.

“The trick is performed as follows,” says Judge James Bartlett in the
Popular Seience News: * Each person in the audience is presented with a slip
of paper, upon which to write anything he or she may choose. The paper
written upon is immediately secreted by the writer, as much care as possible
being taken that no one else sees what is written upon it. ‘L'hie performer,
who has been absent from the room while this ie being done, is brought in and
led, as if in a state of trance, to a chair within full view of every one present.
A light plece of drapery is thrown over him eo that he is completely covered
by it, and yet it is thin enough to be translucent, and it can be seen he has not
gone down through the floor or ascended up through the ceiling. The andi-
ence is told the drapery prevents the sphere or influence or spell that surrounds
him from being diesipated. Ie now begins and repeats, word for word, the
sentences written upon any or all the slips of paper. Nothing can be more
asatonighing; the paper has not left the possession of the writers; it is equally
certain that it is impossible that another person could have seen what was
thereon written, and yet the trick is as simple as it is surprising, and that is
certainly saying o great deal.

“ The explanation is as follows: In order to write anything upon the elip of
paper given out, one must have something firm and flat upou which to place
it, and for this purpose bits of pasteboard of a convenient size are handed
about the audience. The pasteboard, however, is not solid, as it seems to be;
the uppermost layer of paper can be separated at one of the edges from the
layers beneath it, and into this slip white paper introduced. The uppermost
layer of paper ie blacked with crayon or soft pencil on its under side, and what-
ever ia written upon the paper resting upen it is faithfully stenciled or traced
upon the white paper inserted. The pasteboards, being collected, are taken
ont of the room and given to the performer by his assistant, who may or may
not be a confederate. That is, if the performer is very skillful, he may dupe
his assistant aa well as his audience. He may tell him, for instance, it is
necessary for him to have these pasteboard rests and pass his fingers over them
so that he can become en rappors with the person with whom they were in con-
tact. 1t is better, however, at least at first, to have a confederate. The rest
ie ensy enougbh. The inserted slips of tell-tale papers are collected and carried
with him by the performer, who manages o read them either through a hole
in the drapery or by the light that sifts through it as he sits covered up in his
chair with his back to the audience, It is well, sometimes, not to have enongh
pasteboard cards to go round the audience, and give apparently at haphazard
a bock, an atlas or portfolio, which, of course, has been neatly covered with
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paper or cloth and supplied with blackened and with white paper as are the
pasteboard cards.

¢“If anything should happen that wounld prevent reading any particular strip
of paper, the performer may at once say that he does not pretend to be able to
read all, but only such sentences as appear to his mental vision. This will add
to the effect and make the trick appear all the more mysterious. In sapply-
ing pencils to your sudience be sure to give them good, hard ones, that will
require some pressure to make the writing legible; be careful, too, that the
paper with which you furnish them is rather thin, so that you will get a good
tracing on that you have inserted in the pasteboard rest. As each slip is read
by the performer the assistant should ask if any one in the andience wrote that
sentence and if it is correctly repeated, and then, stepping to the writer and
taking the elip from him or her, lie should Limself read it aloud and show it
to any one desirous of seeing it; tlis enhances the wonder and interest of the
performance, and also gives the performer time to decipher the mext slip. It
is well to have the sentences take the form of questions which the performer
can read, comment upon, and answer in an orscular way, especially as this
takes up time, and consequently gives fewer selected slips {o read during the
period allotted to the trick; for to read a few is quite as wonderful as to read
many,

““ Now let the master of occult art cap the climax. Let him again be led
from the room, cstensibly to have his magic sphere renewed, and let some one
among the audience write the name of a deceased person, together with their
own, on a elip of paper. Lay a good deal of stresson the reguirement that
one name shiall be that of a person deceased; this, of conrse, being only to
mystify the andience. When the names have been written the performer is to
euter the room, He does so with the sleeve of his coat rolled np, and his arm
bared to the elbow, After showing there is nothing upon his arm, be turus
down his sleeve, readjusts his cuff, and proceeds with his trick. He first names
the person whom the awndience has chosen, in his absence, to write the name;
he requests that person to crumple up the slip of paper upon which the name
is written and rub it well over his arm just above his cufl, ‘8o that the writing
will penetrate throngh his sleeve,” he savs; now turning up his sleeve he shows
the writing that was upon the paper in blood-red letters wpon his bared arm.
The manner of performing this part of the trick is, having ascertained, as
before, the writing upon the glip of paper by means of the tracing, to write or
print it with red ink mixed with a little glycerine, or red printer’s ink, or oil
cotor and turpentine, npon puper which is to be fastened npon the inside of
that part of the performer’s coat sleeve which he instructs the person who has
written the name upon the paper to reb with the paper. The paper may be
neatly pinned to the lining of the sleeve, care being taken that the pins do
not scratch when the sleeve is turned down.”
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MAGIC CABINETS.

The apparates by means of which objects of various sizes—a card, a bird,
a child, a woman, etc.—may be made to apparently disappear play a large part
in the exhibitions of magicians, and also in pantomimes and fairy scenes.
Among snch apparatus there are some that are based npon ingenions mechan-
ical combinations, while others bring in the aid of optics. We ghall examine
a few of them.

THE Magic PorTFOLIO.

This is an apparatus which an itinerant physiciet might have been seen a
few years ago exhibiting in the squares and at street corners. His method
was to have a gpectator draw a card, which he then placed between the four
sheets of paper which, folded crossways, formed the flaps of his portfolio. When
he opened the [atter again a few instants afterward the card had disappeared,

MAGIC I'ORTKFQLIOS, ENVELOPES, AND DOXKSR,

or rather had become transformed. Profiting then by the surprise of his spee-
tators, the showman began to offer them his magic portfolio at the price of five
cents for the small size and ten for the large.

The portfolic was made of two square pieces of cardbonrd conneccted by
four strings, these latter being fixed in such n wuy that when the two pieces
of cardboard were open and juxtaposed the external edge of each of them was
connected with the inner edge of the other,

This constituted, after a manner, a double hinge that permitted of the port-
folio being opened from both gides. To one pair of strings there were glued,
back to back, two slieets of paper, which, when folded over, formed the flaps

_of the portfolio. It was only necessary, then, to open the latter in one direc-
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tion or the other to render it impoesible to oper more than one of the two seiz
of flaps.

This device ia one that permits of a large number of tricks being performed.
since every ohject put under one of the sets of flaps will apparently disappear
or be converted into something else, at the will of the prestidigitatenr.

Macic ENVELOPES.

This trick is a simplification of the foregoing. The affair consists of sev-
eral gheets of paper of different colors folded over, one upon the other. A
card inclosed within the middle envelope, over which have been folded all the
others, is found to have disappeared when the flaps are opened again. The
secret of the trick is very simple. One of the inner sbeets of paper—the
second omne, nsually—ie double, and, when folded, forme two envelopes that
are back to back, It is only necessary, then, to open one or the other of
these latter to cause the appearance or disappearance or transformation of snch
objecta as have been inclosed within it.

Maarc Boxes.

Magic boxes are of several styles, according to the size of the objects that
.one desires to make disappear.

There ig no one who has not seen a magician put one or more pigeons into
the drawer of one of these boxes, and, after closing it, open it to find that the
birds have disappeared. Such boxes contain two drawers, which, when pulled
out, seem to be but one; and it iz only necessary, then, to pull out the inner
one or leave it closed in order to render the inclosed birds visible or invisible.

In order to cause the disappearance of smaller objects, trick performers
often employ a jewel box, and after putting the object (a ring, for example}
into thig, they hand it to some person and ask him te hold it, requesting him .
at the same time to wrap it up in several sheets of paper. But this simple
motion hae permitted the performer to cause the ring to drop into his hand
through a small trap opening beneath the box. Yet, while he is doing this the
spectators think that they bear the noise made by the ring striking against the
sides of the box. But that is only an illusion; for the noise that is heard pro-
ceeds from a emall hammer which is hidden within the cover under the
escutcheon, and which is rendered movable when the latter is pressed wpon
by the performer. The box can thus be shaken withont any noise being heard
within it, and the spectators are led to believe that the object has disappeared.

Double-bottomed boxes are so well known that it is useless to describe them.
Sometimes the double bottom is hidden in the cover, and at others it rests
against one of the sides. Such boxes permit of the disappearance or substitu-
tion of objects that are not very thick, such as a note, an image, or a card.
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THE TRAVELING BOTTLE AND GLASS.

Upon a table, at the rising of the curtain, are observed a bottle and a giass,
the latter full of wine up to the brim. The prestidigitatenr pours into the
bottle balf of the liquid, *‘ which otherwise,”” he remarks, *‘ might slop over
during the voyage.” Then two cylinders of the same diameter as the bottle
are made before the eyes of the spectators out of two sheets of paper and four
pins.

These are designed to cover the bottle and the glass, which have been sepa-
rated from each other by a short interval (Fig. 1}. Instantaneously, and in
an invisible mauner, the
two objects change places
twice, and yet there is
never auything in the pa-
per cylinders, which are,
ostensibly, torn into a
handred bita.

Fig. 3 unravels tho
mystery. "T'he bottle is of
varnished tin, sud bottom-
less. It covers s second
bottle that is similar, but
a little smaller, and in the
ceuter there is concealed
& glass gimilar to the one
that has been shown, but
empty. It receives the half THICK WETIL A BOTTLE AND GLANS OF WINK,
of the wine that was
poured from the first glass. This vperation necessarily contributes toward
convincing the spectators that they have before them an ordinary bottle pro-
vided with a bottom and capable of containing a ligquid.

The operator firat covers the bottle with one of the paper cylinders as if to
ascertain whether it has the proper diameter, but immediately removes it and
places it upright upon the table.

What no one can suspect, however, he has at the same time lifted the first
bottle by alightly compressing the puper. It is then the second bottle that is
seen, and which is precisely like the other, the labels of both being turned
toward the same side and exhibiting & slight tear or a few identical spots
designed to aid in the deception.

The operator, having finished his palaver, places the empty cylinder upon
the second bottle and covers the glass with the one in which the first bottle
ia concealed (Fig 2). The magic wand is then brought into play, and after
this the paper cylinder alone is lifted at the side where the glass wus in the first

place seen, while at the opposite side, the bottle, on being removed, exposes the
8
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glaws that it concealed. 'The operation is begun over again in the opposite
direction ; and, finally, under pretense of once again showing that either
puper cylinder ean bo used indifferently, the operator replaces upon the second
bottie the cylinder that still contains the first one, unbeknown to the spectators.

"T'his is done so rupidly that the action is apparently a gesture, but nothing
more is necded Lo free the cylinder of its contenis and reéstablish things in
their former state.

DISAIPPEARANCE OF AN APPLE AND A NINEPIN.

To an apple and a ninepin, the principal objecte with which this trick is
performed, are ndded as accessories a napkin, a large vessel of dark blue glass,
and a coune of coarse paper, which is made on the spot by molding it over
the ninepiu.

First Disappearance (Fig. 1}.—The apple, ““in order that it may be more
in sight,”” is placed upon the inverted glass, V, under the paper rcone, while

TUHICE WITH AN APPLE AXD A NINEPIN.

the inverted ninepin iz covered with the napkin. S. through which it is held.
All at onee the napkin, gquickly seized by the two corners, is vigorously shaken,
and the ninepin has disappeared. or, vather, it is found upon the glass in place
of the apple. which has passed into the prestidigitateur’s pocket.

Secomd Disappesrance (Fig, 3).—The apple. first placed apon the table, is
thrown invisibly toward the paper cone, under which, in fact, it is foand.
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And the ninepin ? The prestidigitateur ¢ had forgotten ** to tell it where it was
to go when he sent the apple in its place. As he gives up trying to find it and
peizes the blue vessel in order to put it in place, it is seen that the ninepin,
driven by the apple, has passed underneath.

Fig. 3 renders an explanation scarcely necessary. At the moment that the
paper cone was made, the ninepin, A, was covered with a dummy, B, of thin
metal, which remained in the come when the latter was removed. In the
uapkin, formed of two napkins sewed together by thoir edges, was concealed,
between the two fabrice, a small disk of cardboard of the same diameter as the
tase of the ninepin. The latter was allowed to fall secretly behind the table
into & box lined with silk waste, only the cardboard disk being held, thunks to
which the napkin preserved the same form that it possessed when the ninepin
was beneath it, as shown in Fig. 1. There i no need of explanation in regard
to the apple that comes out of the prestidigitatenr’s pocket and which is
similar to the one that remained on the glass and was hidden by the falee nine-
pin that covered it when the paper cone alone was removed.

For the second disappearance the apple, placed upon the table, is
surronnded by the two bavnde of the prestidigitateur, who, while it is thus
concealed, by a blow given with the liftle finger of the right hand, sends it
rolling on to a shelf behind the table, His hands, nevertheless, preserve the
same position ae if they held the apple. It is the first one that is seen upon
the foot of the glass, the false ninepin being removed this time with the paper
cover. Under the glass there ia a eecond false ninepin, C, of metal, painted
dark blue in the interior and which has a narrow flange through whick it
rests upon the edge of the glass, of which it seems to form o part. Fig. 3
shows it in section with the glass, and also the different pieces as they are
arranged at the beginning of the experiment.

A GOBLET OF INK CONVERTED INTO AN AQUARIUM,

Exhibit a goblet which is apparently nearly full
of ink, and place it upon a tuble. In order to prove
that the goblet really contains ink, partiully immerse
8 vigiting card in the liquid, and, on taking it out,
show that it has been blackened. With au ordinary
spoon dip out some of the ink and pour ifinto a
sucer.  Then, having borrowed a ring, pretend to
dipitinto the ink, but really allow it to drop iuto the
saucer. Announce that you are going to make amends
for yoor awkwardness, not by plunging your hand
into the liquid, which would have the inconvenience
':'lf blackening it, but by rendering the ink colorless
ingtantaneonsly. ‘Take a white napkin or a large
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sized gilk handkerchief and cover the glass with it. Upon removing the

napkin or handkerchief, the glass will be found fo contain clear water in which

living fish are swimming. The hand may then be dipped into the liquid and
. the ring be taken out without fear.

The trick ia performed as follows:
Take a goblet containing water and some
fish, and place against the inner eurface a
piece of black rubber cloth, to which at-
tach a black thread that is allowed to
hang down a few inches outeide of the
glass, and to the extremity of which is
attached a emall cork. Of course, the
thread and cork must be placed at the
side of the glass opposite the spectator.

Cover the glass with the napkin, and
on removing the latter, grasp the cork,
80 88 to raise it as well as the rubber cloth
in the interior.

As for the card, that should have been
previouely blackened on one side for about
three-quarters of its length, and, after
being immersed in the liquid, with the
white side toward the spectator, should be

N gnickly turned around so as to show the

blackened side. As for the liquid taken

out with the spoon, care shonld have been taken to previonsly fixin the interior

of the bowl « few particles of anifine black soluble in water, by breathing on

the spoon before introducing the powder, this serving to fix it. Then the water

takon out with the spoon will be couverted into ink, which may be poured
into a plate or saucer,

THE INVISIBLE JOURNEY OF A GLASS OF WINE.

Being given an ordinary glass half full of wine, which everybody can exam-
ine closely, and a hat situated at a distance, the question is to cover the glass
with a piece of paper, and thence to send it invisibly into the hat.

A small piece of wood or paper that a spectator has put in the wine, or
any mark whatever that has been made upon the glass, will permit of verifying
the fact thut it is really the saume gliss that was first exhibited, and that is
afterwards found in the hat.

In order to perform this trick, it is necessary to have one of those double
glasses (Fig. 4) that can be easily obtained in variety stores, and which contain
between their double sides s red liquid that has been introduced through the
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foot of the glass, which is hollow. A small cork, 4, which is absolutely
invisible if it is not examined very closely, is inserted and withdrawn at will in
order to change the liguid; bLut, for our trick, there ik no ocension to occupy
ourselves with these details. 'This double glasa is kept concealed until the
moment arrives for using it.

A second glass—this is a mmp]e one (F:g 4, B) and of the same appear-
ance as the other—is filled with wine, in the presence of the spectators, to a
level equal to that renched by the red liquid in the double glass.

The prestidigitateur, after exhibiting the interior of the hat so ag to allew
it to be geen that the latter iz empty, introduces into it, while he turns his
back to the spectators, the
double glass which he
had concealed nnder his
arm, and which ean be
handled without any fear
of spilling the lignid that
it contains, The hat is
then placed upon the
table.

Afterward, taking the
simple glass in his hands,
the prestidigitateur asks
the spectators whether he
ahall make it pass visibly
or invisibly into the hat.
As a usual thing sugges-
ticns are divided, and so, TRICE PERFOTIMED WITH A GLARS OF WINE
in order to please every-
body, the glass is first put ostensibly into the hat and then immediately taken
out; that, at least, iz what is thought by the spectators, who are very ready to
laugh at the little hoax played upen those who perhaps expected to see the glass
carried through the air upon the wings of the wind. But the prestidigitateur
has taken care to leave the simple glass in the hat, and to tuke out, in place of
it, the double glass, which he presently spirits away with ease by the following
process. The glass having been placed upon the table, he covers it with a
sqnare piece of strong paper, which he folds around it in such a way as to
make it follow its contours and completely conceal it (Fig. 1). 'This paper,
which must be very stiff, as well as strong, afterward preserves the form upon
which, so to speak, it has been molded, although it is no longer supperted by
the glase, which has been allowed to full behind the table into a sort of pocket
of canvaa, or into a box lined with silk waste, arrunged to this effect (Fig. 2).

The prestidigitateur, having thus got rid of the glass, walks toward the
spectators, delicately pressing the top of the paper between the thumb and
forefinger of the left hand, as if he still held the glass in the paper, and the
foot of which seems to be supported by the right hand. A spectator is then
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invited to take the glass with the paper, and care is taken to advise him not to
allow the wine to run up his sleeves. He then stretches out lLis hands, bnt
at the same iustant the paper, suddenly crumpled into a ball, iz thrown into
the air, and the glass of wine has passed invigibly into the hat.

THE WINE CHANGED TO WATER.

After having done considerable talking, as required by his profession, a
prestidigitateur is excusable for asking permission of his spectators to refresh
himself in their presence, especially if he invites one of them to come to keep
him company.

WATER CHANGED INTO WINE AND WINE INTO WATER.

An assistant then brings in upon a tray two claret glasses and two perfectly
transparent decanters, one of which containg red wine and the other water.
The prestidigitateur asks his guest to select one of the two decanters and leave
the other for himself. No hesitution is possible. The guest lLiastens to seize
the wine and euch immediately fills his glass. How astonishing! Upon its
contact with the glass the wine changes into water and the water becomes wine.
Judge of the hilarity of the spectators and the amazement of the victim!
The pretended wine was nothing but the following composition: one gram
potassium permanganate and two grams snlphuric acid dissolved in oune
quart of water. 'T'his liguid is instantaneously decolorized on euntering the
glass, at the bottom of which has been placed a few drops of water saturated
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with sodiom hyposnlphite. As for the water in the second decanter, that had
had considerable aleohol added fo it, and at the bottom of the glass that was
to receive it had been placed a small pinch of aniline red, which, as well
known, possesses strong tinctorial properties. The glasses must be carried
away immediately, since in o few moments the wine changed into water loses ita
limpidity and assumes a milky appearance. The mixtures are, of course,
poisonous, ‘

THE ANIMATED MOUSE.

Street venders are often seen selling, at night, a little mouse which they
place upon the back of their hand, and which keeps running as if, having been
tamed, it wished to take refuge upon them. In order to prevent it from
attaining its object, they interpose the other hand, and then the first one,
which is now free, and so on. The mouse keeps on running until the vender
has found a purchaser
for it at the moderate
price of two ceats, in-
cluding the instructions
for manipulating it, for,
as may have been divined,
it iz not a qnestion here
of a live mouse, but of a
toy. This little toy is
based upon two effocts—
first, an effect of optics;
and second, the effect
due toan invisible thread,

The mouse, which is
flat beneath, is provided
near the head with =
emall hook, and the op- THE ANIMATED MOUSE,
erator has fixed to a but-
tonhole a thread ten inches in length, terminating in a loop. Ho fixes this
loop in the hook above mentioned, and, tantening the thread, places the mouse
upon the back of his left hand (near the little finger, for example). .

On moving the hand away from the body, the mouse, which does not stir,
geems to slide over the back of the hand, and, at the moment that it is about
to fall on reaching the thumb, the right hand, passed beneath, arrives just in
time to catch it near the little finger, whence, by the same movement as before,
it seems to go toward the thumb.

In order to perform the experiment off-hand, it suffices to take a cork and
carve it into the form of a mouse, then eut away the under part of the animal
thus rough-shaped, so that it inay lie perfectly flat, then make two ears out of
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cardboard, and a iail out of a piece of twine, and finally blacken the whole in
the flame of a candle. After this, the black thread, terminating in a ball of
soft wax or a pin hook, having been fixed to & button-hole, allow the spectators
to examine the mouse, and, after is returned to you, fix the thread, either by
its ball of wax or its hook, to the front of the flat part of the rodent, which
you may then cause to run xs above described.

TIIE SAND FRAME TRICE.

The sand frame iz a very ingeniously constructed little apparatus which is
employed in different tricks of prestidigitation for caneing the disappearance
of a card, a photograph, a sealed letter, an answer written upon a sheei of
paper, etc. :

In appearance it i a gimple, plush-covered frame, the back of which opena
with a hinge behind a glasa, which, at first sight, presents nothing peculiar.

In reality, there are two
glasses separated from each
other by an interval of three
millimeters. The lower side
of the frame is hollow and
forme & reservoir filled with
very fine blue eand. In the
interior the deor is covered
with blue paper of the same
¢hade as the sand. 'The eard,
portrait, or letter that is sub-
sequently to appear is placed
in the frume in advance, but,
in order to render it invisible,
the latter i held vertically,
the reservoir at the top. The
sand then falls, and fills the
space that separates the two
glasses, and the blue surface
thus formed behind the first
rlass seems to be the back of
& the frame. In order to cause
e -3 the appearance of the con-

TUE KAND FHAME. cealed object, the frame is

placed vertically, with the

reservoir at the hottom, and covered with a silk handkerchief. Inafew seconds

the sand will have disappeared. The door that closes the back may be opened

by & spectutor and the frame shown close by, provided that it be held vertically
in order to prevent the sand from appearing between the two glasses,
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Fig. 2 showe the frame as seen from behind. The door, P, is seen open,
sd at B is seen the sand falling between the two glasses. In the section at the
de, V and V are the two glasses, P, the door, and R, the resarvoir,

Another experiment may be made by means of a emall standard on a foot,
\, upon which a spectator has placed the seven of hearts. The card passes into
be frame. To tell the truth, it is removed by the cover, C, along with the thin
lisk, DD, that covered the foot, A, and upon which it was placed. It will be
said that we hiave here to do with a double bottom. Allow the cover, C, before
covering the card, and the foot, A, after the experiment is finished, to be
examined. Is the cover asked for again? One will husten to show it without
sying that the back edge of the table has just been struck with it in order to
cange the disk, I, and the card to fall on to the shelf.

HOUDIN'S MAGIC BALL.

This. ball, which wae recently scen in a toy shop, has the aspect, oxternally,
ol the one used in the fumiliar toy known as the *“cup and ball.”  Extending
through its center there iz a straight cylindrical aperture, and when a cord is
pussed through the latter, the ball easily slides along it.

ROUDIR'R MAGTC HALL,
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If a person whe is in the secret holds the cord by its two extremities, things
change, since the ball, far from falling, descends very slowly along the string,
or even remains stationary, and does not move again until the operator allows
it to. This trick, which wae formerly performed by Robert-Houdin with a bail
of largp size, very mnch surprised spectators.

How does the affair work? That is explained in the section of the magic
ball shown in the figure. In addition to the central aperture, there is another
and earved one, which ends near the extremities of the axial perforation, and
a person in the secret, while making believe pass the cord throangh the straight
aperture, actually passes it through the eurved one. It will now be apparent
that it is only necessary to tighten the cord more or less in order to retard or
stop the descent of the ball. To the left of the engraving is seen the magic
ball thus suspended between the eperator’s handa



CHAPTER V.

JUGGLERS AND ACROBATIC PERFORMANCES.

JUGGLERS.

The tricks performed by jugglers afford a most wonderful example of the
perfection that our senses and organa are capable of attaining under the influ-
ence of exercise, i

The juggler is obliged to give impetuses that vary infinitesimally. He
must know the exact spot whither hia ball will go, caleulate the parabola that
it will describe, and know the exact time that it will take to deseribe it. His
eye must take in the position of three, four, or five balls that are sometimes
several yards apart, and he munst solve these different problems in optics,
mechanics, and mathematica
instantaneously, ten, fiffeen, == . ocommEe e e
twenty times per minute, and . '
that, too, in the least con-
venient position—uapon the
back of a ranning horse, upon
a tight-rope, upon a ball, or
upon & barrel that e canses to
revolve. His dexterity is won-
derfnl, Many jugglers are
content to perform their feats
of skill with their hands,
and, in addition, do balancing
worthy of remark.

We can obfain experi-
mentally some idea of the dex-
terity shown by a juggler by
trying for ourselves the sim-
plest of his tricke. Whoerer
ie capable of throwing two
balls into the air at once, and
catching them in succession
while standing steadily in the -
game spot, and wrthout being ¥iG. 1
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obliged to step to the right or left, or undergoing contortions, is endowed with
an undoubted aptitude for juggling. On the other hand, whoever can stand
upright upon a rickety chair without any feeling of fear, or cross a country
brook, not upon s tight-rope or wire (which would be too much to ask for a
débuf), but npon a plank of two hands’ width, and do this without a guick
palpitation of the heart, has an aptitude for tight-rope walking.
To perform with a couple
of balls, however, ig quite gsim-
"ple, and many children snc-
ceed in it after a few days’
practice.  They proceed as
follows: Having a ball ineach
hand, they throw the one in
the right vertically into the
air, pass into the right the
one that is in the left and
throw this up too, receive the
first ball in the left band,
and pass it into the right,
throw it up again, and soen;
g0 that the two balls are al-
most constantly in the air,
gave during the time it takes
to receive the ball with one
hand and pass it into the
other. If, instead of using
Loth hands, the child employs
but one, receiving and throw-
ing one ball while the other
Ko, 2. is in the air, the difficulty is
greater, and the young man
who can perform this operation twenty times without dropping oue of the
ballg ean treat the artist of Lthe cireus as a confrére.  To perform with three
balle it is necessary to have been tanght by u professor. Moreover, it should
be remarked that the art of juggling has sufficient udvantages as regards the
development of the touch, the quick culeulation of distances, the nimbleness of
the fingers, and the acenracy of the eye and of motion, to eause it to be added
to those gymnastic excreises which children are taught ut school. It is to thie
art that the celebrated prestidigitateur ebert-IToudin attributed the dexterity
and aceurney Lhat lie displayed in Lis tricks, In his memoirs, he relates that,
while taking seme legsons from an old juggler, he applied himself so closely
to the cxercises that at the end of a month le counld leurn nothing further
from his instructor,  “* T suceceded,” says he, *in performing with fonr balls,
but that did not satisfy my ambition, T wished, if it were possible, to surpass
that faculty of reading by appreciation, whiell I lad so mmch admired in
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pianistz; so I placed a book in front of me, and, while the four halls were
flying in the air, sccustomed myself to read without hesitation. It could not
be believed how much delicacy and certainty of execution this exercise com-
municated to my fingers, and what guickness of perception it gave my eye.
After in this way rendering my hands supple and obedient, I no longer hesi-
tated to directly practice prestidigitation.”

In order to keep their hand in, professional jngglers have to exercise daily,

eince a few days of voluntary or forced rest wonld necessifate donble work in
order to give the hunds their

furmer suppleness and dex-
terity. As is well known, the
same is the case with theagil-
ity of the danseuse, with
whom oue day of rest often
meuns more than eight days
of double work.

Bome jugglers perform
with objects of the most di-
verse nature, throwing up,
for example, at the same time,
a large ball, an orange, and
a piece of paper, and giving
these articles of different size
sud weight such an impul-
slon that each falle and is
thrown again at the moment
desired. Some jugglers, as
a support, use merely a simple
woolen bar held vertically,
and upon the top of which
they perform their various

feats of dexterity or contortion. It is the same apparatus formerly nsed by
Greek acrobats, and, by reason of its form, called meravpey (perch for fowls).
Some acrobats even balance themselves on the head at the top of this perch,
with their legs extended in lieu of a balancing pole. Their arms are free,
and they eat, drink, smoke, shoot off a pistol, perform with balls aud daggers,
aud, in a word, perform the most diverse feats (Fig, 2).

Some jugglers are capable of performing extremely curious feats of dexter-
ity with the most diverse objects; for example, with rings that they throw into
the air, with hats that they revolve by striking the rim, or with a flag or napkin
that they revolve. These hats and napkine no longer scem to obey the laws of
gravity, Others, by means of s streamer, form helices and graceful curves;
end others, again, by means of a simple bit of paper, succeed in reproducing

the Japanese butterfly trick. Japanese maidens are noted for performing
this with extraordinary grace and ekill.

FI1G. &
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THE LEAMY BEVOLVING TRAPEZE.

The application of mechanics to scenic and gymnastic displays has an inter-
esting exponent in the revolving trapeze, an exhibition which, after atéracting
much attention in England, has come back to the United States.

In the smaller cut we illustrate the mechanism of the apparatns, while
the performance executed upon the apparatus is shown in the larger ‘cut.
From the ceiling of the great auditorium is suspended a vertical three sided
rectangular frame open at the bottom. In its lower extremity is journaled a$

: - tho center a four-zided rectangular frame,
from whose extremities two trapezes hang.
To the upper side of the vertical frame
is secured a bicycle, which, by gearing
ghown in the small cut, connects with the
axle of the lower frame, so that when
the cranks of the bicycle are worked
the lower frame is turned ronnd and
round. It can be brought into accurate
balance by means of shot. The whole ap-
puratus, including the bicycle, is studded
with incandescent electric lamps, and the
[l performer who rides the bicycle wears a
helmet carrying electric lights. The very
striking performance is explained in great
mesasure by the cut.

R One of the performers sits on the bi-

_ 7o\, cycle and, turning the cranke, as if rid-
At /x'“\ ing, keeps the lower frame in rotation,
while two performers go through differ-
ent evolutions on the trapezes thus carried
around through the air. A switch board is placed at the head of the bicyels,
and by manipalating switches the vari-colored electric lights are turned on and
oft 60 as to produce any desired effect. Independent of the high merit of the
perforimance simply as gymuastics, the mechanical points are of value; for ease
uud safety of manipulation and security from any failure is an absolute es-
sential.  No one has unything to do with its operation except the three per-
formers, so that it is constantly under their control. Where any attempt is
made fo operate such mechanism from behind the scenes, there in always a
great liability of trouble or partial failure; but here the performer on the
bicycle does all the work of actuating the mechanical portion and has every
part under coustant supervision and control, while the illuminated bicycle,
located as it is at great height from the floor, is an added attraction. The
length of the trapeze ropes, it will be observed, is so adjusted as to allow the
performer to pass through the frame without touching it, and the absence of
a center bar in the frame ia necessary to the same end.

aa

I I

DIAUKAM OF THE REVOLVING TRAPEZE,
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WALKING ON THE CEILING HEAD DOWN,

A performance of considerable scientific interest has been produced in this
and other cities which is presented in the accompanying illustration.* In
order to procure a perfectly smooth surface to walk on, a board twenty-four
and one-half feet long is suspended from the ceiling, and near one end of this
is a trapeze. The Jower surface of the board is painted, and is smooth and
polished. The performer, who is kuown as Aimde, the human fy, is eqnipped
with pneumatic attachments to the soles of ler shoes. Sitting in the trapeze
with her face to the andience, she draws herself upward by the arms, and raises
her feet until théy press against the board.  They adhere by atmospheric
pressure.  She leaves the trapeze, and hangs head downward, as shown.
Taking very short steps, not over eight inches in length, she gradually walke
the length of the board buckwurd. She then slowly turns round, taking very
ghort steps while turning, and oventually returns, still walking backward.
Thie closes the performance.

To provide against accident a net is stretched under the board. The per-
former has frequently fallen, but so far no serious accident las happened.
There iz a certain art in managing the fall, as, if the shock were received
directly by the spinal column, it might be very severe.

The attachment to the shoe is, in general terms, an india-rubber sucker
with cup-shaped adhering surfuce. It is a disk four and one-half inches in
disneter and five-eighths of an ineh thick, To its center a stud is attached,
which is perforated near the end. This stud enters a socket fastened to the
gole of the shoe. The socket is also perforated transversely. A pin is passed
through the apertures, securing the hold between socket and disk, The socket
is under the instep and is attached to the shank of the shoe sole.

A wire leop that extends forward under the toe of the shoe is pivoted on
two studa which are secured on each end of the transverse central diametor of
the disk. This loop is normally held away from the disk and presging against
the shoe sole by a spring. One end of the loop projects back toward and over
the rear edge of the disk. A short piece of string is secured to the india
rubber and pusses through a hole in the extension, or rearwardly projecting
arm, of the loop. The digk when pressed against a emooth surface is held fast
by the pressure of the atmosphere. If now the loop is pressed toward the
surface to which it adheres, the string will be drawn tight and will pull the
edge of the india rubber away from the board. Air will rush in, and the
adhesion will cease. As euch new step is taken, one disk is made to adhere by
pressure, and the other is detached by the action just describéd.

The power of the disk to sustain the weight of a performer may be easily
calenlated.,

* The performer ascends to the top of the audienes liall and walks on the ceiling, head
down. The ease with which it is apparently done is murvelous,
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Each sucker is 4} inches in diameter, and containe therefore 16 aquare
inches of surface. The fvll atmospheric pressnre for the area would amount
to 240 pounds. The stud and socket attachment provides a central bearing, so
that the full advantage of this and the digk is obtained, and a fairly perfect
vacuum procured.  As the performer only weighs about 125 pounds, there is
ubout 115 pounds to spure with a perfect vacuum.

THE MYSTERIOUS BALL.

At the circus of the Champs Elysies, at Puris, a performunce was given
a few years ago that would reully put the sagacity of the spectators to the test,
did not the performer explain it after his exhibition.

A lall, thirty inches in diameter, is brought into the ring and placed on
top of a sloping bridge formed of two planks with an intervening platform
(Fig. 1}.  All af once the ball begine to rock a little, and then moves to the
edge of the platform, whence one might expect to see it roll immediately to
the base of the inclined plane; but it does nothing of the sort. It stops at the
edge and begine to descend with precaution. It seems to hesitate, passes over
but a small space, then ascends a little, stops again, and then starts off again
in tine style. When it has reached the base of the inclined plane, the lower
extremiby of which is abont twenty inches from the ground, it stops, and then
rapidly agcends to the top again. Mere the mystery begine to be explained.
All at once a flag is seen to make it exit throngh a ainall aperture, then a shot
is fired from the interior; the ball is certainly inhabited. This we soon have
proof of, for, after rolling rupidly to the base of the second inelined plane, it
falls upon a cushion placed upon the ground, where a man steps forth from it.
It is the clown Lepére, It is very snrpriging to see a man of puch a stature
{five feet) make his exit from so small a ball.

Although we huve seen *‘indig-rabber men*’ who could place themselves
in so confined & space, we cannot compare their performance to that of M.
Lepdre, who not only places himself within his ball, but moves therein with a
gkill that is truly wonderful. It ig necessary, in fact, to have a remarkable
genge of equilibrinm and remarkable supplences to beo able, in such a position,
to continually displace the center of gravity of the ball and keep it always in
the vertical plane passing throngh the axis of the bridge. Our second engrav-
ing shows how M, Lepére places himself, After the ball is closed, an equilib-
rium exists ouly when he is geated.

When he wishes to make his ball move forward, he must bend over and
walk upon his hands and knees, after the manner of a gquirrel in his wheel.
But how muny precantions have to be taken to make the axiz of the body
coincide with that of the bridge, so that the ball shall not fall from the inclined
plane, which ig but twelve inches wide! And what agility does it not require
to react immediately uguinst the velocity scquired after the ball, in conse-
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quence of & displacement, has begun ito roll! Center of gravity, velocity, and
inertia are principles of mechanics that exhibitions of strength and dexterity
often put under contribution. Although clowns do not bother themselves
much with learning the principles of mechanics upon which their perform-
ances arc based, they apply them with wonderful dexterity and have a sort of
ingtinet, a special aptitcde, which permite them quickly to find the position
of equilibrinm.  The performance that M. Lepére presents in so ingenious and
new a fashion is un evident proof of this.

¥1&. 2.—THE CLOWN INX THE MYSTERIOUF BALL.



CHAPTER VL
FIRE EATERS AND SWORD TRICKS.

FIRE EATERS—TRICES WITH FIRE.

Borning is undoubtedly that kind of pain against which the human
being most strongly revolts, and the fear of being burned iz not confined to
man alone, but exists also as an instinet in the entire animal kingdom. This
fear, the horror of being burned, which is so powerful in men, sccounts for
the fact that in all times the wonder and curiosity of the public have been
excited by those who are capable of handling burning coals or red-hot iron with
impunity, or of touching molten metal, and by those who are proof against flames
or burning water or oil. There are many examples in history of individuals
who are more or less fireproof, and the trinls by fire in ancient and medisval
times do not need to be cited here. It was not until about 1677 that the ques-
tion of the proof of man
against fire was looked at
from a scientific standpoint.
This was done by the phy-
sician Dodart, a member of
the Academy of Sciences.
These stndies were provoked
by the wonderful tricks
which were being performed
at that time in Paris by
an English chemist named
Richardson. Dodart ex-
plained that these sxperi-
ments could be performed
without the aid of any
chemical preparation, by
takinga few precantions,and
also that the success of them
depended upon the harden-
ing that the epidermis may
acquire under the influence
of an Oft-erBBtEd action. A MOUNTEBANK LICKING A HRED-IIOT BAL OF IHUN,
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This hardening of the skin among laborers resnlts in their frequently heing
able to handle red-hot iron and lighted coals with impunity. This, however,
does not suffice to explain the tricks of those individuals who exhibit in publie
as fireproof. The experiments of the Italian physician and chemist, Sementini,
have shown that there are preparations which, when put upon the skin, render
the latter absclutely insensible to contact with fire or incandescent materials.
Hie first experiments had no result; finally, after submitting himself to repeated
friction with sulphurous acid, he was enabled to apply & red-hot iron to his

FIRE EATERS AT TWE OLYMIIA THEATER, PARIS,

gkin with impunity. Continning his experiments, he found that a solution of
alum had the same property. One day, having accidentally rubbed soap upon
the surface. of o hand that had previously been impregnated with alum, he
found that the hand was still further proot against fire. He then discovered
that a layer of powdered sugar covered with soap sufficed to render hie tongue
entirely insensible to heat. After all these experiments Sementini succeeded
in making himself much better proof against fire than was the charlatan who
first suggested the experiment to him.

Fire eaters have always been very popular on the vandeville stage, and we
present an engraving showing two fire eaters at the Olympia Theater, Paris.
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When the performers appear npon the stage, they are clad in a tight-fitting
costume of a red color which represents that of the devils of fairy scenes.
The stage upon which they appear is but dimly lighted during their presence
upon it. The derils, after making their bow, go to the rear of the stage, and
put some preparstions upon their hands; they come to the front of the stage
and cause very thin but brilliant flames to dart frem their fingers; bringing
these flames near to their mouths, they seem to swallow them and then extin-
uish them between their teeth. When the two devils touch each other’s hands
a crackling sound is heard, and long flames dart forth for a few seconds from
the tips of their fingers, which they continuously move. 'They subsequently
experiment without putting
anything in their mouths;
they blow with energy, and a
brilliant flame makes its exit
from between their lips. They
shoot forth a bed of flame for
a considerable length of time,
which certainly exceeds half
a minute. The combustion is
due to a very volatile essence.

Certain eaters of burning
tow proceed as follows: They
form a little ball of material
which they tightly compress
and then light, and allow to
burn up almost entirely.
Then rolling this in new tow
in order to guard the mucous
membrane in the mouth
against contact with the in-
candescent ball, they breathe
gently, taking care while do-
ing so to inhale only through ' = = —
the nose, and thus project MOUNTEBANK SWALLOWING BURNING TOW,
smoke and sparks.

Another trick of the fire caters is when they pretend to drink burning oil.
A little kerosene oil is 1|muenl into an iron ladle. The oil is now lighted, and
while the ladle is Tield in the left hand, an iron spoon is dipped into the oil as
though to take a spoonful; but in reality the spoon is only wet, and when it is
brought blazing to the mouth the operator throws back his head as though to
swallow it, and at the same time a slight puff is given by the breath, which
blows it out. This trick is very effective if well done, but the reader is
especially cautioned against trying any experiments in tricks of this kind, as
the results are apt to be dangerous except in the hands of experts. This will
be seen by what is called the sponge trick. Two or three small sponges are
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placed in an iron ladle, gasolene is ponred over them, only s sufficient quan-
tity being used to wet them; they must in no case drip. 'The sponges are now
set on fire, and the experimenter takes up one of them with his tangs, and,
throwing his head back, drops the biazing sponge into his mouth. He expels
his breath qaickiy all the time. Suddenly he closes his mouth; this cuts off
the oxygen necessary for combustion, and the flame immediately goes out. Per-
formers who present fire tricks for the amusement of a company frequently
try experiments which give a ghastly appearance to the andience. Thisisdone™
by pouring a few onnces of alcohol into a basin containing a handful of salt.
When this is lighted the complexion of everyone is hideous. A slightly differ-
ent effect is used by infusing saffron in aleohol for a number of hours, and then
adding salt as before; it is usually ponred upon tow which is lighted. There
are some liquide that have the property of taking fire and burning without
injuring the object upon which they are ponred and without producing any
painful sensation upen the skin. As a usual thing snch lignide are very vola-
tile and consist of essential oils, ether, etc. The reason that some substances
cant be burned without injuring them, or upon the skin without burning, are
explained as follows: These substances are very volatile, and their tension is
considerable, and, in reality, when they are burning, it is merely their vapor
which is on fire. This vapor then tends to borrow heat from the liquid,
whence the latter may remain at a relatively low temperature while the enrface
is on fire. This is a reasonable explanation of the curious phenomenon of the
buraing liquid.

SWORD TRICK—A STAB THROUGH TIIE ABDOMEN.

The sword employed ie a simple, thin, flexible blade of steel, not at all
gsharp, and the plan of which is eeen at A in the accompanying cut. The
point is sufficiently blunt to prevent it from doing any harm.

As for the prestidigitateur, whose body the sword will simply pass around,
but not pierce, he carries concealed beneatl his vest a sort of sheath that con-
sists of a tube of rectangnlar section, and semiecircular in shape, and the two
extremities of which are bent in contrary directions in such a way that they
are gituated in the same straight lipe, the two orifices opening in front and
behind at right angles with the abdomen. 'This apparatus, B, is held in place
by cords attached to two small ringa at the two extremities of the tube. '

It is the prestidigitateur himself whe, appearing instinctively to grasp the
point of the sword as if to protect himself, directs it inte the metallic tube.
It makes ite exit between the tails of the coat. It might be made to come out
ut the center of the back, but in fhis case it would be necessary to have an
aperture formed in the seam of the coat. The illusion produced is com-
plete, seeing that thoe flexible Llade steaiglitens out on making its exit from the
tube, on account of the form of the latter’s extremity. It is necessary to
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operate rapidly, so that the spectatorsshall not have time to see that the length
of the sword has diminished at this moment, the curved line that it follows not
being the shortest passage from one point to another.

A AWORD TRICE,

The figure represents a variant of the trick in which the sword iz provided
with an eye through which a long red ribbon is passcd, and which follows the
blade when the latter is pulled out at the opposite side of the body.

THE HUMAN TARGET.

Japanese jugglers, as well known, are possessed of very extraordinary skill.
A few years ago two of them performerd the following feat, which required
a wonderful dexterity. One of them stood, with arms extended, in front of
& thick board placed verticully; and the other, armed with a number of wide-
bladed knives, stationed himself at a distance of about six yards from the
board, and from thence threw the knives with a sure liand and stuck one of
them in the board just above the head of the farget, two of them very close to
the right and left of the neck, and others aronnd the arms; in a word, he ont-
lined the form of his companion with the knives stuck very deeply inte the
board. This performance met with extraordinary success, and an effort was
at once made to reproduce it; but as such dexterity is not possessed by every-
body, and as, in addition, the operation s dungerous, the following substitute
was deviged by M. Voisin for the use of prestidigitatenrs,
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The board that is employed in this case, instead of being, as in the genu-
ine performance, a simple one, is a piece of cabinet work containing an ingen-
ions mechaniem. The place whichk the human target will oceupy on this
board is carefully marked, and the knives that are to be stuck into the board
in succession around such place are contained in the eabinet work, which, at-
first sight and at a short distance, seems fo be abeolutely without preparation.

Each of these knives is fixed by its point upon o pivet. In addition, it is
controlled by a spring, and is concealed within the board by & very finely
adjusted double-valved window, which, at the proper mement, opens and
allows it to appesr, and then closes. The spring causes the knife to fall or rise
according to the place that the latter is to oceupy. No. 2 of the engraving
shows the window opening to allow of the fall of the knife, which will appear
ag if stuck into the board just above the instep. In each of the valves the
angles that meet each other are eut slopingly either ai the top or bettom,
according a8 the knife ig to fall or rise, in order to make space for the blade
when the valves are closed. Before the exit of the knife, the incision is closed
with modeling wax the color of the wood. In our engraving the incision is at
the bottem.

Naturally the knives are concealed in the board in%uch a way that on
making their oxit the field shall be free, and that they shall not come into con-
act with the limba of the target. Each of these knives, with its window,
forms a distinct apparatns, which is controlled by a rod that ends at the edge
of the board just at the place where the fingers of the human target ean reach
them. It is he who, by pressing upon the ends of the rods as if upon the
keya of a piano, canses the biades to come out of their place of conceaiment,
one after another, and appear as if they had just sfuck into the board. The
sound made by the spring in expauding and the sudden appearance of the
knife, combined with the motion of the person throwing it, affords a complets
illugion. Let us add that each knife mounted on u pivot at its point, as we
have explained, may be essily disengaged from ita axis when, after the opera-
tion, the person who threw the knives makes believe to pull them out by force
from the wood in which they seem to be inserted.

The board having been invented, it became necessary to find a method of
throwing the knives in such a way as to cause them to dieappear. To thia
effect the board is placed on one side of the stage, near the side scenes, and
the person who throws the knives stations himself on the other side of the
stage, near the opposite side scenes, and he can therefore act in two ways, viz.,
first, in poising his arms to take aim, he can, at the last moment, throw the
knife between the side scenes back of him while he takes a step forward, The
knife supposed to be thrown thus disappears completely at the desired moment,
but, since the spectators do not see the fiash of the blade traversing the stage,
it is preferable to employ the second method. ~ This consists in a genuine
throwing of the knife, but in such & way as to canse it to pass by the board
and fall between the side scenes, where the sound of its fall is deadened by
some such material as n piece of carpet. In both of these two methods, it is
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for the human target to press the spring of the knife that he wishes to make
appear at just the precise moment, in order that the click of the expanding
spring may be taken by the spectators for the sound of the knife sticking into
the wood.

Thie trick, when well executed, has often deceived the shrewdest specta-
tors, and that, too, with se mnch the more facility in that many had seen the
Japaness perform in the middle of a circus, where it was impossible to con-
ceal the knife, since it could be followed by the eye in its travel from the hand
of the Japanese to the point where it penetrated the board.

To be precise, and to omit no information, let us say in conclusion, that
there exist boards in which the freeing of thie knives is effected by the pulling
of a thread held in the side scenes by a third party. This process has the
advantage that there is no danger of the spectators seeing the manipulation of
the rods; but, on the other hand, it has its inconveniences, viz., in a place
where a communication cannot be established hetween the invisible confederate
and the mechanical hoard, the use of it ia impossible, and it is necessary to
employ the other method.

SWORD SWALLOWERS,

When a physician introduces his finger, the handle of & spoon, or & pencil
iuto the throat of a patient, the latter experiences an extremely disagreeable
gensation. Any touching of the pharynx, however slight it be, causes
strangling, pain, and naunsea, and the organ reacts with violence against the
ohstacle that presents itself to free respiration. There is no one who has not
more than once experienced this disagreeable impression, and for this reason
we are justly surprised when we meet with people who seem to be proof
against it, and who, for example, introdunce into their pharynx large, solid, and
gtiff objects like sword blades. and cause these to penetrate to a depth that
appears ineredible. It iz experiments of this kind that constitute the tricks of
sword awallowers,

These experiments are nearly always the same. The individual comes out
dressed in a brilliant costime. At one gide of him there are flags of different
nationalities surrounding a panoply of subers, swords, and yatagans, and at
the other, a stack of guns provided with bayonete. Taking a flat aaber, whose
blade and hilt have been cut out of the eame shect of metal, the blade being
from fifty-five to sixty centimeters in length, he introduces its extremity into
Lis throat, taps the hilt gently, and the blade at length entirely disappears.
He then repeats the experiment in swallowing the blade at a single gulp. Sub-
sequentiy, after swallowing and disgorging two of these same swords, be
causes ohe to penetrate up to its guard. a second not gaite so far, & third a
little less still. and a fonrth up to abont hall its ]ength the hilts being then
arranged as shown in our third illnsteation ().



A BWORD BWALLOWER.
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Preseing now on the hilts, he swallows the four blades at a gulp, and then
he takes them out leisurely one by one. The effect is quite surpriging, After
swallowing several different swords and sabers, he takes an old musket armed
with a triangunlar bayonet, and swallowa the latter, the gun remaining vertical
over his head. Finally he borrows a large saber from a dragoon who is present
for the purpose, and causes two-thirds of it to disappear. As a trick, on being

encored, the sword awallower
V. - g 2 )\ borrows a cane from a person
e : 1 % = in the andience, and swallows

it almost entirely.

A certain number of spec-
tators uaually think that the
performer produces an illusion
through the aid of some trick,
and that it is impossible to
swallow a sword blade. But
this ia a mistake, for aword
swallowers who employ arti-
fices are few in number and
their experiments but slightly
varied, while the majority
really do intreduce into their
mouths and food passages the
blades that they cause to dis-
appear. They attain this re-
sult a8 follows:

The back parts of the
mouth, despite their sensi-
tiveness and their rebellion
I'USITION OCCUPIED DBY THE BWOUORD BLADE IN TUE agaiust contact Wit'h mlid

BODY. bodies, are capable of becom-
ing zo changed through babit
that they gradually get used to abnormal contacts. This fact is taken
sdyantage of in medicine. It daily happens that persons afflicted with dis-
orders of the throat or stomach can no longer swallow or take nourishment,
and would die of exhaustion were they not fed artificially by means of the
asophageal tube. This latter is a vuleanized rubber tube which the patient
swallows, after the maunner of sword swallowers, and through the extremity
of which milk or deuillen is introduced. But the patient, before being able
to make daily use of this apparatus, must serve a genuine apprenticeship.
The first introduction of the end of the tube into the pharynx is extremely
patnful, the second is a little less so, and it is only after a large number of
trialg, more or leas prolonged, that the patient succeeds in swallowing ten or
twelve inches of the tubing without a dissgreeable sengation,
The washing out of the stomach, performed by means of a long, flexible
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tube which the patient partially swallows, and with which he injects into and
removes from his stomach a quantity of tepid water by raising the tube or lot-
ting it hang down to form a siphon, likewise necessitates an apprenticeship of
some days; but the patient sncceeds in acenstoming his organs to contact with
the tube, and is finally able, after a short time, to swallow the latter with
indifference, at least. . .

With these sword swallowers it is absolutely the same; for with them it
ie only n8 a consequence of repeated trinls that the pharynx becomes sufficiently
accustomed to it to permit them to finally swallow vbjects as large nnd rigid as
swords, sabers, canes, and even billiard cues,

Swallowers of forks and spoons serve an analogous apprenticeship. As
kunown, the talent of theee consiste in their ability to jutroduce into the throat
8 long spoon or fork while holding it suepended by ite extremity between two
fingers. This trick is extremely dangerous, eince the wsoplhagus exerts a sort
of suction on ull bodies that are introduced into it. The spoon or fork is,
then, strongly attracted, and if the individual cannot hold it, it will drop into
his stomach, whence it can only be extracted by a very dangerous surgical
operation—gastrotomy. It was accidents of thiz kind that made the ** fork-
mai ** and the ‘“knifeman ™ celebrated, and, more recently, the ** spoonman
who died from the effecte of the extraction from his stomach of a sirup spoon.

All sword swallowers do net proceed in the same way. Some swallow the
blade directly, without any intermediate apparatus; but in this case, their
sabers are provided at the extremity, near the point, with a gmall bayonet-
shuped appendage over which they slip a gutta-percha tip witheut the specta-
tors perceiving it (F and ). Others do not even tuke such a precuution, but
swallow the saber or aword just as it is,

This is the mode of procedure of an ¢ld zouave, especially, who has become
a poor juggler, and who, in his experiments, allows the speetators to touch,
below his sternum, the projection that the point of the saber in his stomach
makes on his skin,

But the majority of sword swallowers who exhibit upon the atage employ a
guiding tube which they have previously awallowed, so that tlhe experiments
they ure enabled to perform become lesa daugerous and can be varied more.
This tobe, which is from forty-five to fifty centimeters long, is made of very
thin metal. 1is width is twenty-five millimeters, and its thickness fifteen {B).
These dimensions permit of the easy introduection of flat-bladed sabers, among
other things, and of the performance of the four-saubers experiment, and of the
introduction of sabers and ewords of all kinds.

To explain the latter from a physiological standpoint, the saber swallowed
by the performer enters the mounth and pharynx first, then the wsophagus,
traverses the cardiac opening of the stomach, and enters the latter as far as
the antrum of the pylorne—the small cul-desac of the stomach. In their
normal state these organs are not in a struight line, but are placed so by the
paseage of the sword. In the firet place, the head is thrown buck so that the
month is in the direction of the wscphagus, the curves of which disappear or
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become leas; the angle that the cesophagus makes with the stomach becomes
nuli; and, finally, the last-named organ distends in a vertical direction and
its internal curve disappears, thus permitting the blade to traverse the stomach
through its greater dian:cter; that is to say, to reach the smull cul-de-sac. It
should be understood that before such a result can be attained the stomach
must have been emptied throngh fasting on the part of the operator.

The depth of fifty-five to sixty centimeters to which these men canse their
instruments to penectrate, and which seeins extraordinary to spectators, is

explained by the dimensions
of the orgoans traversed. Such
lengths may be divided thus:
Mouth and pharynx, 10 to
12; wsophagus, 25 to 28; dis-
tended stomach, 20 to 22—355
to G2 centimeters,
Accerding to the stature
of the individual, a length of
H organe of from 53 to 62 centi-
meters may give passage to
swallowed swords without in-
convenience.

Sword swallowing exhibit-
ors have rendered important
gervices to medicihe. It was
due to one of them—a swal-
lower of both swords and peb-
bles—that, in 1777, a Scotch
physicisn, Stevens, was enabled
to make the first studies npon
the gaatric juice of human be-
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0 ings. In order to do this, he
caused this individual to
VARIOUS APPALAILUS FUR SWURD SWALLUWENRS, swallow small metallic tubea

pierced with holes and filled
with meat according to Reanmur’s method, and got him to disgorge them again
after a certuin length of time. It wus aleo sword swallowers who showed
physicians to what extent the pharynx could become habituated to contact; and
from this resulted the invention of the Foucher tube, the sophageal tube,
the washing out of the stomuch, and the illumination of the latter organ by the
electric light.
It sometimes happens that sword swallowers who exhibit in public squares
and at street corners are, at the same time, swallowers of pebbles, like him

whose talents were utilized by Stevens; that is to say, they have the faculty of
swallowing pebbles of varions sizes, sometimes even stones larger than a hen’s
egg, and that, too, to the number of four, five, or six, sometimes more, and of
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afterward disgorging them one by one through a simple contraction of the
stomach. Here we have s new example of the modification of sensitiveness
and function that an individual may secure in his organs by determination and
constant practice. ‘

In conclusion, let us say & word in regard to the tricks that producs the
illusion of swallowed awords or sabers. One of these, which deceives only at
a certain distance, cousiste in plunging the saber into a tube that descends along
the neck and cheet, ander the garments, and the opening of which, placed near
the mouth, is hidden by means of a false beard, Another and much more
ingeuious one, which has been employed in several enchantment scenes, is that
of the sword whose blade enters its hilt, and which iz due to M. Voisin, the gkill-
ful mannfacturer of physical apparatus. In its ordinary state this sword has a
stiff blade, eighty centimeters in length, which, when looked at from a dis-
tance of a few meters, presents no peculiarity {gee D in our engraving); but
when the exhibitor plunges it into his mouth, the spectator sees it descend by
degrees, and finally so nearly disappear that but a few centimeters of the blade
protrude. In reality, the blade has entered into the hilt, for it possesses a
solid tip that enters the middle part, which iz hollow, and these two parts
enter into the one that forms the base of the eword. The blade ig thus reduced
to about tweuty-five centimeters, a half of which length enters the hilt.
There then remain but a few centimeters outside the exhibitor’s mouth, so that
he geems to have swallowed the sword sce (Gand E). Thig is a very neat trick.

THE SWOHRD WALKER.

Of all the daring tricks that have been introdnced in the circus, none have
eansed more comment than the one in which a person, generally a lady, walks
with bare feet up a ladder of sharp swords, treading directly on the sharp edges
without any injury to the feet.

It is amusing to a person who is acquainted with the seeret to hear the
many explanations of “how it iz done”’ offered by the spectators, yet none of
them ever come near guessing the truth. This secret has been so jealously and
successfully guurded that very few, even among the best informed experts,
know how it is performed. _

From the illustration it will be seen how the swords are arranged in a rack
with the cutting edges on top.  The rack is neually about seven feet high, and
eight ewords are used. Ome of the most necessary points in the preparation for
the trick is that the rack should stand firm, and the swords fit snug and tight
in the slots made to receive them,

Usually the inspectors are invited to examine the rack as well ag the swords,
and paper is cot with the swords to show that they are really sharp. The
secret i8 not in the awords or rack, but in the preparation of the performer’s
feet. 1In a pint of water as much alum is dissolved as the water will readily
take np. To the alum water is added as much zine sulphate, thoroughly
dissolved, as will lie on a silver dime.

11
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A few minutes before doing the act the performer bathes the feet in this
golution and allows them to dry without wiping. Just before leaving the
dressing-room the feet are dipped for a moment in as cold water as can be
secured, und at once wiped dry without rubbing.

By placing the feet squarely on the swords there is no danger, but great
care must be used not to allow the foot to slide or alip on the sword, or the
result would be a very bad accident.

BWORD WALKER,

On leaving the circur in which one has seen the above act, visitors are almost
sure to sec before the ever-present side show a large painting on whick is the
representution of s Mexiean daneing with bare feet in a shallow box filled with
broken glass.

If you are of an inquisitive nature, and have seen a lady walk with bare feet
up & ladder of sharp swords, you enter the side show to see this new wonder.

On a raised platform is found a box about four feet loug, three feet wide,
aud eix inches deep, the bottom of which is covered with broken glass. Ina
few moments & man dressed in the Mexican costume appears on the platform and
proceeds to break a few old bottles and throw the broken glass in the box, then
removes his shoes, shows his feet to be free from any covering, steps in the box,
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and dances among the glass. After he has finiched dancing he shows nis feet
to be uninjured, and retires. The trick is performed in the following manner:

Secure a number of thick glass bottles, break them in rather small pieces
and file or grind all the sharp edges round. This stock of glass you place in the
center of a box made according to above measurement. Now zoak your feet in

35\ Bred

GLARS DANCER.

strong alum water and wipe dry, and give them a thorough rubhing with pul
verized rogin. Dust the inside of your shoes with rosin, put them on, and go
npon the platform. ‘Take some old lamp chimneys and bottles, hreak them in
bits, and throw this fresh broken glass in the Lox, around the edges and in the
corners, not in the center. Remove your choes, step in the center of the box,
among the prepared glass, and do your dancing. Avoid the sides or corners of
the box, where you have thrown the glass, and you run no risk of entting your
feet, especially if yon use plenty of rogin. The amateur hardly needs to be
informed that such tricks should be left entirely to professionals.



CHAPTER VIL

VENTRILOQUISM AND ANIMATED PUPPETS.

Ventriloquists may, according to their specialties, be divided into various
categories. Some devote their talent to the imitation of the cries of animals,
the songs of birds, the noise of tools, etc.; others imitate the sound of musical
instruments; some mock the noise prodnced by a crowd, a regiment, or a pro-
cession; whilo others, again, make dolls or dummies speak.

Certain ventriloquists imitate the sound of musical instruments, from that
of the violin up to that of brass instruments with the most piercing notes.
Others excel in imitating the noise of the plane, saw, ete.

Certain ventrilogquists, while hidden by u screen simply, have the faculty of
making their audience believe that several persous, or even s crowd, are in the
vicinity. :

At Egyptian Iall, Tondon, a magician recently made his appearance upon
the stage, earrying a doll, with which he held a somewhat uncouth conversa-
tion. The lips of the doll were obeerved to move, and the illusion was com-
plete, when all ut once the doll’'s head was strangely transformed. The
magician liad just opened his hand, showing that it was the lutter alone that—
inclosed in a white glove upon which were a few colored marke—formed the
doii’s head.

In our engraving may be seen two methods of arrauging the fingers for
forming a dolP’s head with the hand. The illnsion is produced by making u
few simple lines with charcoal, and wrapping a handkerchief or napkh
around the hand; then, if one has a little aptuess for ventriloguisin, he ma.
hold a convermsution with the head. .

In our time, most ventriloquists who exhibit in public considerably farili-
tate the illusion that they desire to produce by wsing large articnlated dum-
mies, which thev make speak and eing. and talk to one another—each in a
different voice. These figures are so constructed that the ventriloquist’s hands
can move their arms and legs, turn their heads to the right or left, give their
shoulders a shrug, open or close their eves, and move their lower jaws in such a
way that their months seem to utter the words that the epectator hears.

We may ear, in a general way, that these ventriloquists, thanks to the use
of their dummier, succeed in prodncing so complete an illusion that people
are frequently persuaded that the voice heard actoally comes from the mouth
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of the figure, and that it does not proceed from the ventriloquist standing
near the laiter, but from a confederate hidden somewhere abont, whose voice
is heard through the intermedium of a speaking-tube.

There is one trick that alwaya tends to confirm the spectator’s illusion, and
that is this: in the little prefatory speech that the ventriloguist makes, he
gives out that he is a foreigner, and does not speak the language of his audi-

METHOD OF MAKING FACES WITH TIE ITANG,

enoe well; in fact, hoexpresses himself with difficufty and with a strong accent.
His dummies, on the contrary, anawer in very good French or Engligh, as the
case may be; and when the auditors hear them, they arc led to believe that
ventriloguism counts for nothing in their anawers or conversation.
Ezplanation of Veniriloguism,—"The art of ventriloquism is primarily
based npon an acoustic phenomenon—the difficulty that the ear experiences in
determining the exact point whenee comes the sound that it hears. That there
is such an inoertitude as to the direction of sounds is easily verified, and the
following are a few cases in pruof of it. Mr. Stuart Cumberland, 8 mind
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reader, who exhibited at Paris a fow years ago, performed a little experiment in
the drawing-room, after his ‘‘second-sight’’ séances, which usnally resulted
in surprising and amusing his auditors. In this experiment, a willingly dis-
posed person, being seated in the middle of the room, allowed his eyes to be
bandaged. Then Mr. Cumberland took a five-frane piece and made it jingle
by striking it with a hard object, say & key or another coin. The person sab-
mitted to the experxment then had to tell the direction from whence the sound
emanated, and to give the distance at which it seemed to him to have been
made. In almost all cases the individual guessed a direction and distance
very different from the real one, and the error, which was ofttimes great, nat-
arally provoked great hilarity from the apectators. Moreover, Mr. Cumber-
land, by varying the position of his hand in such a way that the latter formed
a screen between the coin and the ear of the blindfolded person, cansed the
latter’s perception as to the direction of the sound to vary, although, as a
matter of fact, the experimenter had not budged from his first position.

At a soirde, we have seen & member of the Institnte, who had cheerfully
gubmitted himself to the experiment, extremely surprised, when his bandage
was removed, at the gross errors in auditory perception that he had just com-
mitted. The illusion that it {3 thus possible to produce by varying the posi-
tions of the Liand in which a coin is jingled is, in the main, analogous to that
obtained through ventriloqnism. Another example: If several persons be
etanding in the same line, at a few feet from a spectator, and one of them
emits a prolonged sound—a vowel, for example, say ¢ @ a—that reguires no
motion of the lips, the spectator will be unable to determine from which of
the persons the sound proceeds; or if, moreover, he tries to point the one out,
he will be almast certain to commit an error, the person desiguated by him
being the third or fourth to the right or left of the one who actually produced
the sound. )

In the chornses of operas, an endeavor ie made to have an agreeable aspect in
addition to voeal qualities; and, as & beantifnl voice is not always accompanied
with a pretty face, it often happens thaé in the firet row of a chorns they will
place pretty supernumeraries, who, althongh not obliged to sing, open their
months and make believe pronounce words, while in reality the singing is
being done only by their companions in the rear, This fraud is very rarely
detected by the audience.

If & man standing near a child should, without moving his lips, speak with
a squeaking voice, while the child was making beliave pronounce words, it
might easily be believed that the words heard were being spoken by the child.
It is possible to teach a dog to open his month and follow the motions of his
master’s hand; and if the master be any sort of a ventriloqnist, he can easily
make believe that he has an animal endowed with speech.

The ventriloquist who, standing near his dummies, succeeds in kecping

his facial muscles absolutely immovable, while his fizures become animate and
move their lips and seem to speak, produces snch an illugion among the specta-
tors by virtue of the acoustic principle that we have just noted; that is, the

|
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diffacalty that the ear experiences in determining the precise point whence
emuanates the sound that it hears.

1t ie to be remarked that the chief difficulty in the art of ventriloguism is
to keep the countenance immovable, and to speak without causing any of the
facial muscles to act. .

The ventrilequist who talks with a dummy that i interrogating him,

avd dresses his questions in an ordinary voice, articulates distinctly, and plainiy
moves his lips; but when

the dommy answers, the
wentrilogunist’s face nolong- .
er contracts, and hia lips —
scarcely part except to
emile. The facial immo-
bility preserved by him
while he is really speak-
ing, then, can be explained
by recalling a few princi-
ples of grammar, which
are merely applications of
the physiclogy of the voice.

Artieulate speech, which
separates the language of
man from that of the lower
animals, is divided, as gram-
mar teaches, into sounds
and articulations.  The
sounds or vowels are made
up of all the continnous
and uniform noises that
the vocal organs can emit. Thus a, ¢, i, 0, and = are vowels, becaunse
they may be infinitely prolonged ; & # @ @ « «, for example. 'There are a
greater number of vowels than is usually admitted in writing; it is possible,
in fact, to modify them tfo infinity, so to speak, by a slightly more open or
more closed sound. They may be classified in the form of gamuts, each
having a typical vowel, the entire corresponding series of whieh is but the
result of a more and more pronounced contraction of the lips, without the
tongue and other vocal organs having to wifdergo the slightest modification.

These type-vowels and their descending gamuts are shown in Fig. 2.

If, in pronouncing each of these vowels, we draw the baso of the tongue
toward the back of the throat, without changing the position of tho lips or
tongue, we shall obtain the nasal sound thereof. The chief of such sonnds

THIRD SERIES, YOWEL L

—
_‘
— T

_a

F14. 2—CLASSIVICATION OF THE VOWELS,

are: an, nasal sound of n;
on, nasal sound of ¢ ;
then, en, tn, nasal sound of 4;

eun, un, nasal sound of eu.
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The vowels ¢ and # have no nasal sounds, because of the back position
that tho base of the tongue natnrally occnpies in pronouncing them, and
which is but slightly medified when we endeavor to give them a nasal sound.

What precedes may be called the theory of the vowels. From the stand-
point of ventrilogoism, we must remark that, in erder to prononnce the vowels,
no motion of the lips iz necessary; but it will suffice to allow the latter to
remain slightly parted in order to give passage to the sound—this being gener-
ally done by the ventriloquist through the aid of a smile, that seems to be pro-
voked by the interest that he takes in the talk of his dummies.

All the modifications in the organs necessary for passing from one vowel to
another, as in the diphthongs ea and wé, or when they suppress certain inter-
mediate articulations, ave easily obtained by the ventriloquist by the aid of the
tongue and the interior organs of the mouth, without causing the lips and
facial muscles to undergo the slightest motion or the least contraction; or, in
othter words, without any visible sign exhibiting itself to the eyes of the spec-
tators. The pronuncistion of the vowels, then, constitntes no difficuity for
the ventriloquist. The same is not the case with the articulations or conso-
nants, the pronnnciation of some of which is a difficulty that the ventriloguist
can overcome only by virtue of practice and skill, or again by an approximate
pronunciation—the articulation difficult to prononnce without moving the
facial mnecles beiug replaced by another which gives nearly the same sound,
but which is obtained with the internal vocal organs of the mouth,

The conaonants may be classed hy categories, according to the vocal organs
employed for pronouncing tlwem. In cach category they are divided into strong
and weak, and, as regavds ventriloquism, they comprise two series. A classifi-
cation of them is given in Fig. 3.

Upon examining this table, it will be seen that, in the entive first series of
these consonants, the tongue, acting upon the pharynx, bearing against the
teeth, or taking different shapes, cun act and articulate without the aid of the
lips, and without the necessity of the facinl muscles contracting. The ven-
triloquist, then, will be able to pronnunee any word in which none but these
vowels and consonants enter, withont moving his facial muscles.

The same is not the ease with the consonants of the sccond eeries, that is
to say, with the five lahials, f, ¢, p, b, m. The ventriloquist’s art consists in
pronouncing these without moving the lips or facial muscles, With a little
practice it is easy to reach sueh a result with f and », which may be pro-
nounced by causing only the interior museles of the lips to act; p and &, and
m especially, present a greater ditfienlty, and we may say that, in most cases,
ventriloguists who wish to keep their lips perfectly motionless pronounce none
of these three consonants distinetly, but usuully substitute for them a sound
bordering on that of the letter a2,

It is partly for this reason that ventriloquists succeed much hetter in imi-
tatmg the language of clnldrem or that of persons of slight education.

So, upon the whole, the illusion produced by ventriloquists is the result,
primarily, of an acoustic péu] omenocn, the uncertainty of the sound’s direc-

J_
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+on, and, secondarily, of a habit acquired of speaking without moving the
facial museles.

Thoee ventriloguists who, without accessories, have the power of throwing
their voices almost anywhere, succesd therein by utilizing the same principle of
aconetics that we have explained above. As for the exact point whence the
sound proceeds, the ventriloguist nsnally takes care to show that by an expree-
sive motion and by looking in that direction, and by designating it, too, with
hie finger, while his face expresses great fear, interest, or surprise. So the
spectator easily persuades :
himself that the sound does
really come from the exact

FIRST SERIES.—CONSONANTS FORMED BY THE
INTERNAL VOCAL ORGANS.

spot that is thus pointed out Btrong, Weak,
to him in a seemingly unin- GUttarals. ... cvuvvcerrarsrarnsinas e g
tentional manner. Palatal linguals .. ... v.ceeenrnnes I il

The words are often pro- ﬁ“::; linguals. ..c.covrrrver oo : d

H Pt DNUAIS s oot rnnarriaaunrs snstanea

nounced Wn.:y' Indlstl.nctly by Palatal dentals ......coonivvnnn.n. n gn
the mysterious voice, but M punial sibillants.....ceneeeereannns s z
ihe ventrilognist takes care, “ Gutturalsibillants. ........... ..ch
1 a general thing, torender SECOND SERIES.—LABIAL CONSONANTS.
them intelligible by repeat- Strong, Weak,
ing them in his ordinary Bibillant 1abials .. vvvveriiinienenss A
voice, by accenting them, Simple lablals. .....ouoouiennnn. » b
and by commenting upon Aspirated labials ....... ... e W

them. Hethus persnadeshis I
anditors that these are the FIG. %—CLASSIFICATION OF TIIE CONSONANTE.
very words that they heard.

In order to produce a muffied sound that seems to come from afar or from
an incloged place, the ventriloquist arranges his tongue in such a way that its
base, upon bearing against the soft palate, shall form a sort of diaphragm that
allowe but very little of the voice to pass. If, then, the ventrilogquist articn-
lates his words with a strong guttural voice, the sound will appear to come
from the earth, from a grotte or cavern, or from a box, or cask, or closet. If,
on the contrary, the tongue being in the same position, the ventriloguist epeaks
with a sharp voice, he will produce the illusion of a voice coming from the
ceiling, or from some high place, such as the top of a iree or the roof of a
neighboring honse. But, in both cases, in order to effect the emission of this
mnflled, somewhat indistinet, voice, the ventriloguist keeps his lungs distended,
and emita ag little breath as possible in proncuncing.

Richerand, the celebrated physiclogist, who had an opportunity of examin-
ing the ventriloguist Fitz-James, says: ¢ His entire mechanism consists in &
slow and graduated expiration, which is, after a manner, protracted, and which
is always preceded by a strong inspiration, by means of which he introducea
into hia lungs a great volume of air, which he carefully husbands.”

An for the modifications to be introduced into the usnal position of the organs
in order to obtain the voices of aged people or children, hoarse or nasal voices,
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the cries of animals, sounds of musical inatruments, the noises of tools, and so
forth, they are easily effected, ewing to the mobility, perfection, and resources
of such organs; and it is by practice and feeling his way that the ventriloquist
comees to know them and repeat them, so as to obtain the voice that he desires,
with certainty. "Moreover, in order to get a good idea of the modifications that
may be introduced in the voice by regulating the breathing, the opening of
the pharynx, and the position and curvature of the tongue, it is only necessary
to devote ourselves to this exercise for a few minutes, when the processes used
by ventriloguists, and the illusions that it is possible for them to prodnce, will
be easily underastood. Perhaps, indeed, such an exercise will reveal to the
experimenter that e has an aptness for ventriloquism that he was far from

suspecting.
ANIMATED PUPPETS.

Puppets have been in nse since antiquity, and when skillfully construeted
and operated the effect is vory amusing. The French painter M. . Bertrand
devised some very ingenious puppets, which lie calis ‘‘animated models,
which he exhibited for a long time in Parie. When the characters make their
appearance and walk and approach each other, they appear to be real. One
of the most charming of the puppets was a violoneellist who bows, rubs resin
on his bow, and plays a march. After the player has finished, he bows and
repeata the piece for an encore. M. Bertrand’s dansewuses are no less wonderful.
Fig. 3 shows one of them while she is executing & difficnlt scene. The little
puppets are about half lifc size, being twenty-two inches in height. They
are suspended from the upper part of the theater by very fine wires fixed to a
rubber spring. Left to itself the puppet is suspended aboui three feet from

FIG. L=BERTRAND: ANIMATED I'UPIETS,
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the floor of the stage. It is from beneath that the operator holds it by means
of wires attached to its feet, which keep it on the floor and make it walk, jump,

Flb 2-LA KENCONTRE (SECUND BCEXNE).

or dance. Laternl wires are attached to the hands, and are manipulated from
the side scenes. Each fignre is built up on a skillfully wrouglit skeleton,

FIG. 3.—AUTOMATIC DANSEUSE,

The fifth figure shows that the fundamental osseous framework is made of
hard wood, and the articulations formed of steel springs. When this wooden
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skeleton is made to dance upon the stage, it haa the attitude of an animated
being; all of the articulations operate of themselves, with perfect suppleness.

Flu, 4—THE TUILET OF A DANREUSK.

The covering of tow and dress materials give the external human form. Our
last engraving shows the clown, who, at the rising of the curtain, recites the

Fiidl. h—TOM MINOLR THE CLOWN AND LIS BEELETON,

prologne. Ile is capable of showing his own skeleton to the spectators and of
saying, < This is the way I am made. Look at my framework!’



CHAPTER VIIL
SHADOWGRAPHY.

By Hengy RineeLy Evans,

Parie is the home of the fantaisiste. These rare exotics flourish in the
genial atmosphere of the great French capital, and cater to the most critical, as
well as the most appreciative, public in the world. No matter how trivial your
profession may be, if you are an artiet in your particalar line, you may be
sure of an admiring andience. To-day you are a performer in the cafés;
to-morrow yon iread the boards of some minor theater, and the journals duly
chronicle your débui, sometimes with as much elaborateness as they would
““write up > that of a new singer at the Grand Opera. Two of the greatest
entertainers in Paris to-day are Yvette Guilbert, chanfeuss eccentrigue, and
M. Félicien Trewey—{fantaisiste, mimic, shadowgraphist, and juggler. It
is M. Trewey and hie wonderful art I wish to intreduce to the American reader.
The clever Frenchman is one of the best sleight-of-hand artists in France, but
his lasting fame has been made through lis ombromanie, or ehadowgraphy, the
art of casting silhouettes with his hands, on an iliuminated screen. These
gilhouettes are projected with marvelous dexterity of manipulation.

The ides of projecting the shadows of different ohjects (among others the
hande) upon a plane surface is very ancient, and it wonld be idle to attempt to
assign a date to the creation of these animals and elassic figures, such as the
rabbit, ewan, negro, etc., that have served to amuse children in the evening
since time immemorial. ’

Within & few years these rude figures have been improved, and the play of
shadows has now become a trus art instead of a simple diversion. The Italian
painter Campi was one of the first who thought of adding new types to the
collection of figures capable of being made with the shadow of the hands, He
devised amusing forms of animals that delighted the school-children before
whom he loved to exhibit them. His imitator, Frizze, imported the nascent
art into Belgium, and it was in this latter country that Treway got his knowl-
edge of it.

Trewey was not long in discovering that ombromanie was capable of
improvement, and, after patient exercise of lis fingers to render them asupple,
he succeeded in producing new silhouettes, which are, each in ite kind, little
masterpieces.
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Trewey has made his hands so supple that he not only can form the most
diverse figureaupon a screen, but ean also give them motion and life. The
swan smoothing its plumage, the bird taking flight, the cat making ita toilet,
the tight-rope dancer, who, after saluting the public, rubs chalk on her feet
before walking on the rope, are true wonders, and it is hard to believe that
these perfectly aceurate profiles are obtained solely by means of the shadow of
the hands. The artist has thus far devised more than three hundred figures,
and his inventive mind ia legding him to get up new ones every day.

The better to initiate the reader into the art of ombromanie, let me take,
for example, the dog’s head represented in Fig. 1 (No. 1). The ears are
erect, the snout is thrust forward, and we conjecture that the animal has just
scented a choics bit; in fadt, he is snapping at it (No. 2). No. 4 shows us the
effortz that he is making to ewallow his prey, which is represented by the angle
of the bent forefinger that moves in the mouth. After strong efforis, the
month is sean to close (No. 3), ehowing the act of swallowing. A progressive
motion of. the hand shows us the swelling of the throat caused by the descent
of the food in the wsophagus. One would imagiue that he had before him the
shadow of a genuine dog, so wonderful, natural, and accurate are the motions.
After this laborious repast, we finally see the animal yawning voluptuously, the
middle finger representing the tongue, which cleaves to the palate, and the
geueral profile of the head expressing the completest beatitude.

It is very evident that, in order to reach snch a degree of perfection, the
artist must be naturally endowed witl great manual dextority. There are
signe by which such dexterity iz recognized, and an attentive examination of
Trewey’s hand has enabled me to verify the laws laid down by M. Tlenri
Ktienne upon the native perfection of the senses. 'Thirty-five years of research
have permitted M. tienne, who has been continuously in contact, in shops,
with Swiss watchmakers’ apprentices, experienced workmen, and artists even,
to find a certain criterion by which to judge of aptitudes in different trades
and geveral professiona.

One day M. fitienne was present in the shop df & skillful master watch-
maker, when there entered a young Frenchman, an ex-law student, who was
degirons of apprenticing himself to the watchmaking trade. The neophyte,
who was very intelligent looking, received a cordial recoption. While pressing
the hand of the future workman, a cloud passed over the placid face of the
master-watchmaker. * What did you feel, then, in pressing the hand of that
young man who has just gone out?’’ usked M. Etienne. “ With hands like
his we don’t make & waichmaker,”” was the reply, and the prediction came
true. It was as a consequence of this conversation that B Etienne mought
and discovered the following rules:

The characteristic of dexterity is shown in the first place by the curve of
the thumb arched outwardly. 'This is un indispensable condition for the hand-
ling of the hammer. The Dlacksmith. who wields with his arm the heavy
striking masg that he lets fall perpendicularly, without deviation, repeatedly
upon the same point; the file-cutter, who strikes such regular blows upon the
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chisel that no flaw is visible in the cut, so equal everywhere is the imprint of
the tool—these and all superb workmen, all artists who shape white-hot iron
with the hammer, who chieel the precious metals, who sculpture marble and
stone, owe the exact precision in the force and accuracy of the blowa that they
give with the hammer to the suppleness of the first joint of the thumb.

A second characteristic of skilifulness is indicated by the faculty of revers
ing the metacarpal phalanges of the fingers, so that when the hand is extended
it is convex. On the greater or less flexibility of all the joints, either at the
base or extremity of the fingers, depend the dexterity and skillfulness dis-
played in work executed with the file, plane, or luthe.

The two characteristics
mentioned above— the
curved thumb and the pe-
culiar euppleness of the
fingers—are in most cases
mnited in the same person.
The more important of these
is the first.

Trewey's hand, repro-
duced by molding, figures
insevera! Englich museums,
It possesses the faculty of
reversal of the phalanges to
the highest degree, and the
thumb, which iz of won-
derful suppleness, renders
Treweyv, as we shall see, the
greatest service in the for-
mation of his shadows. Let

me add that his fingers,
which are long and slender,
differ very perceptibly in
length, the middle finger,
for example, exceeding the
ring {inger by nearly an inch.

In addition to the profiles of men and animals, the artist, by means of a few
accessories, exhibits to us living persons playing amusing pantomimes. Hore,
for example (Fig. 2), we have a fisherman. A piece of cardboard, properly
shaprd and held between two fingers, forms the hat; the boat is a piece of

%ood. held in one of the artist’s hands; a metallic ring holds the fish-pole
sgaingt the thumb of the other hand, and it is opposite this latter, bent as
thown in the fignre, that we observe all the emotions of the fortunate fisherman,
who, phlegmatic at first, and livening up when the fish bites, finally is tri-
umphant when he has it at the end of his line. It is necessary to have wit-
rewed all these little scemes in order to understand how, by means of his

Fii, 2.—THE FIBHERMAL.
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fingers alone, the artist can evoke the laughter and applause of hondreds of
gpectators., Here, now (Fig. 3), we have a scene with two persons, It is a
fight between s janitress and one of her tenants. As may be seen, the acces-
sories are here very simple again.
To make the shadows sharp, the following things are indispensable: The
source of light must be a single lamyp inclosed in a projecting apparatus, throw-
.iug very divergent rays. The lens must consequently be of very short focns.
The electric light or oxyhydrogen lamp necessary in & theater may be repluced
at the amateur’s house by a lamp, or, better, by a wax candle, or, indeed, even
by a common eandle that gives very eharp shadows. The mirrors jiu the room
where the exhibition is given
must be veiled in order to
prevent reflections, and all
brilliant objects must bo re-
moved, When the oxyhy-
drogen lamp is used, the
screen is placed ten feetaway
from the light, and the art-
ist’'s hands at three feet from
the same, and consequently
at seven from the screen.
But it will be understood
that there can be noabsolute
rule about this, all depend-
ing upon the scale of the fig-
ures. Itsoffices to recall the
fact that the nearer the hand
is bronght to the light, the
more the shadow enlarges
and loses its inteusity, while
on bringing the hand nearer
the screen, the ehadow bhe-
comes sharper, but smaller
and emaller. Fig. 4 shows
Trewey exbibiting the scene
of the preacher in the pulpit. The canopy is formed by the arm and the first
phalanges of the fingers bent at right angles, while & block of wood affixed
to the arm near the wrist forms the pulpit. In order that the preacher may
appear smaller than the pulpit, he must necessarily be nearer the screen, and
this explaing the distance apart of the artist’s arms in the engraving, the
screen being situated in front of the arm that forms the preacher. The neces-
sary distances, however, are best determined by experiment.
Trewey’s appearance on the stage is very prepossessing, He is & man of
commanding physique, with a jovial countenance, indicative of the comedian.
He always appeare in full court costume—dress coat, silk stockings, and pumps.

FIt. 3.—¥IGHT BETWEEN A JANITRESS AND TENANT.
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On his first appearance on the stage he wears a long Spanish cloak, which he
removes before beginning hie entertainment of juggling and sleight-of-hand.
He is the past grand master of balancing -feats, the startling nature of which
causes one to hold his breath with diemay at such bolduess and audncity. His
dexterity in throwing cards is really extraordinary. I have seen him project
these little oblongs of glazed cardboard from the stage of the Alhambra,
London (the largest hall in Europe) to the farthest parf of the top gallery.
He also possessee great skill in the unique art of writing backwards any word
or gentence chosen by the audience, and le is a lightning sketch artist of no
mean ability.

““ Tabarin,” or twenty-five heads under one hat, is a performance named
after the inventor, a certain M. Tabarin, juggler, mountebank, and quack-salver,
who used to frequent the quays of Paris during the early part of the eighteenth
century. With the brim of an old felt sombrero, Trewey is able, by dexterous
manipulation, to construct every variety of headgear, from the shovel hat of a
snuffy-nosed French addé to the headdress of a Norman peasant girl, to say
nothing of the famons chapenu affected by the great Napoleon. It is not these
varieties of headgear that astonish the andience, but Trewey’s facial inter-
pretations of the different types of character assumed. Iis mobile feattres are
an international portrait gallery, and we see represented in the ¢ Tabarin
Irishmen, Scotchmen, Englishmen, Chinamen, and other nationalities. It
is a facial pantomime of exceeding skiil,

The Paris Figare has described the work of this fantaisiste as ¢ 'I'reweyism,”
and fllustration and Le Nafure never Inii to cend their staff artists behind tlie
acenes to make sketches of the ombromaniat’s latest ereations. Robert-I{ondin,
in his memoirs, says, the excellence of an ‘artist’s work must never flag, but
continue to excite and stimulate public curiosity. Trewey realizes this to per-
fection. He ling something unique and novel from week to week to present for
the delectation of his andiences. He ia the most tireless experimenter I have
ever met on any slage, and gets up early and goes to bed late to think ont new
problems in the ari amusanfe. I first became acqoainted with .this versatile
artist in the summer of 1893, when be was playing a phenomenally long
engagement in the music halla of London, and heurd from his own lips the
story of his early struggles and hardships before attaining eminence in his
chosen profession. I quote the following, contributed by me to the pages of
Mahatma, a very clever little periodical devoted to sleight-of-hand, jugglery,
and natural magic:

“Trewey was born in Angouléme nearly forty-five years ago. Hia father
was a machinist employed at one of the paper mills of the city, and desired
the young Trewey to become engineer in the manufactory. An unexpected
incident diverted Trewey’s mind from mechanics to jugglery. Ile was taken
one day to the circus at Marseilles, and saw the performance of a conjurer. He
waa 80 delighted with the entertainment of the mountebank that he forthwith
determined to become a professional prestidigitateur. Finding that he conld
not enlist the interest of his son in machinery, Trewey pére sent him to a
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Jesuit saminary at Marseilles to study for the priesthood. One day, after he
had completed three years at the semiunary, he returned home for a short
holiday, and refused to return, wherenpon his father sent him to work daily at
the factory. During his sojourn at the school, Trewey exhibited his skill as
an amateur juggler, and took part in the dramatic exhibitions given by the
students from time to time. He kept up his practice while at work at the
factory, and then one fine gnummer’s day, at the age of fifieen, ran away from
home with a professional acrobat not mnch older than himself. The two
boys gave performances in the cafés of the neighhoring towns, and eventually
Trewsy succeeded in getling an engagement in one of the Marseilles music

FIth. £ —THE PREACHER IN THE 1'ULIIT.

halls at the munificent salary of a franc a day. He had to give his own jng-
gling entertainment several times a day, and appear in a puntomimic perform-
ance every night. In this same company was DPlessis, afterwards one of the
greatest of the Fronch comedians, Speaking of this peried of hie interesting
carcer, Trewey said to me: ‘It was the custom in French places of amusement,
when I was a young and etruggling entertainer, for the spectators to throw
money on the etage to a successful actor. I carefully saved the coin obtained
in this way nntil I was able to purchase two grand new costumes. - These cos-
tumes and the popularity acquired enabled me to obtain an engagement at the
Alcazar, the principal place of amusement in Marseilles.

“ ¢ Other engagements offered themselves in quick succession after that, and -
I became a favorite performer in all the principal towns in the south of France,
where I remained for three or four years. After a while I returned to the
gtrolling branch of the profession, snd started anew as the proprietor of a
travaling pantomime and vaudeville company,
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“¢] traveled from one little town to another, playing various réles
incleding Pierrot and Cassandre, the clown and pantaloon of French panto-
mime; danced in the Clodoche, & grotesque quadrille; and took part in a
comedy, in addition to giving my own entertainment. It was a bare living only
that was gained in this manner for two years, after which an offer of an engage-
ment came to me from Bordeaux. Here I was most suceessful, and made a hit
with a number of new feats of balancing with botties, etc., with which I had
been busy for a long time perfecting myself. It waa at this period I invented
the ombromanie. An offer qnickly came for an engagement at the Coneceré des
Ambassadeurs, in Paris, and my success was complete. 1 stayed in Paris nine
years, and since then traveled all over Europe—in Spain, Germany, Belgium,
Augtria, Russia, Great Britain, and, as you kuow, introduced shadowgraphy
to the Awmerican publie in 1893.

“Trewey’s home in the Rue Rochechouart, Paris, is an interesting place to
visit; it is crowded with apparatus and all eorts of new inventions intended for
use in his conjuring entertainments, His rerap and memorandum books are
unique in themselves and contain hundreds of sketches in water colors of jug-
gling feats either performed by himself or by other srtista. Under each
drawing ig a carefully written deseription of the particnlar act.

““What are you going to do with all this material?’ I once asked him.
‘T may publish a book one of these daye,” he replied, with a merry iwinkle of
the eye; “ who knows? I’ve done worse things.””’

FRENCH SHADOWS.

M. Caran d’Ache, the cartoonist and illustrator, got up a few years ago,
at the Theater d’Application, at Paris, a special representation of Chinese
shadows which were devised by him, and are so superior to anything that has
previonsly been done in this ling that Lie hiag been able to eall them “ French
ehadows,” in order to distinguish them from similar preductions,

M. d’Ache takes pleasure in representing the military ecenes of the first
republic and first empire. e projecta upon the screen an entire army, wherein
we ges the emperor with his staff at different distances amid the ranks. The
defiling of the troops is astonishing, and one would think that he was present at
a genuine review. A ‘' Vision in the Steppes’ is another seriea of pictures
that represent the advent of the Russian army. The shadows entitled the
* Return from the Woods *” form a masterpiece as a whole, and the figures are
ao skillfully cut that the celebrities of the day who are passing in the Avenne
des Acacias can be recognized. Two amusing specimens of this part of the.
representation are given in Figs. 2 and 3. These reproductions are much
redoced, the real height of the figures being about eighteen inches.

Says a writer in La Nafure, *“ We were not content to remain in the body
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of the theater to witness the shadows, but requested M. d’Ache to admit ns to
his side scenes for the sake of our readers, and to initiate ug into the procesees
of actusting his figures; for, aside from ihe artistic aspect, there is here a
very ipteresting application of pliysics.

¢“ The gillionettes, after being composed and drawn, are cut out of sheet zine,
which gives them great rigidity. The cutting is a very delicate operation and
requires great accuracy. Some figures, such as those of cavalrymen, huszsars,

FIG. 1.—FRENCH SHADOWS,

and dragoons of the grand army, have apertures in certain parts, and behind
these i pasted colored transparent paper. In this way, the black shadows
that move along the screen have certain parts in color, such as the plumes of
the helmets and the horses’ saddles.

‘A large number of the zine silhonettes aet through mechanism. Ata
grand review, to the order *Carry arma,” all the guns are seen to rise in
unigon. 'he silhouette is provided with a series of guns properly arranged
and mounted upon a rod which is lowered or raised by the action of a lever.

“Fig. 1 represents the back of M. d’Ache’s theater. The screen being
brilliantly illuminated by an oxyhydrogen lamp, and the light in the body of

‘ — .y
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the theater being turned down, the silhouettes, in passing, project upon the
screen a very strong shadow which the spectators perceive, but which is not
visible from the side scenes. Each silhouette is taken from a large box by a
man who places it in a groove at the bottom of the screen. Four or five oper-
ators suffice to keep the shadows succeeding one another without interruption,

FIGS, 2 AND 3.—FACSIMILES OF TWO SILHOUETTES,

Duaring the Epopée we witness great combats, the capture of redoubts, and
terrible ecannonading. Nothing is more amusing than the method of pro-
ducing the effects of these epic contests. The cannons are provided with little
fuses that an operator fires, and, at the same moment, the big drum of the
orchestra imitates the noise of the cannonading, and a rattle of large mize
simulates the sound of the discharge of musketry. As for the smoke that
the spectators perceive upon the screen, that is produced by the cigarctte of one
of the operators, who projects it at the desired place. The light of the shells
is obtained by means of a wad of gun cotton lighted and properly projected.’



CHAPTER IX.
MENTAL MAGIC.

By Hexky RipseLy Evans,

The most ephinx-like problem ever presented to the public for solution was
the *‘ second-sight** mystery. As has been stated in the Introduction, the
idea was an old one, having originated with the Chevalier Pinetti, a conjurer
of the eighteenth century. On this subject the *“ Encyclopedia Britannica™
BaYR:
““In 1783 Pinetti had an automatic figure about eighteen inches in height,
named the Gtrand Sultan or Wise Little Turk, which answered questions as to
chosen cards and many other things by striking upon a bell, intelligence being
communnicuterd to a confederate by an ingenicus ordering of the words, eyllz-
bles, or vowels in the guestions put. The teaching of Mesmer and feats of
alleged cluirvoyance suggested to Pinetti a more remarkable performance in
1785, when Signora Pinetti, sitting blindfold in a front box of a theater,
replied to questions aund displayed her knowledge of articles in the posseesion
of the audience.™

Robert-Houdin invented a *‘ second-sight”” system under the following cir-
cumstances:

* My two clhildren,” he sayg, in his memoirg, *‘ were playing oue day in
the drawing-room at a game they had invented for their own amusement. The
younger had bandaged his slder brother’s eves, and made him guess the objects
he touched, and when the latter happened to gness right, they changed places.
This simple game suggested to me the most complicated idea that ever crossed
my mind—* secand sight.’

“ On the 12th of February, 1846, I printed in the center of my bill the fol-
lowing singular announcement:

I this programme M. Roberi-Houdin's son, who is gifted with a marrel-
ous second sight, after hiz eyes have been covered with a thick bandage, will
devignale every object presented in him by the audience”

Houdin never revealed the secret of this remarkable trick, but plainly iudi-
cated in his antobiography that it was the result of an ingenious combination of
guestions that gave the clue to the supposed clairvoyant on the stage. One
of the first to come forward with an exposé was F. A. Gandon, who wrote a
work entitled ZLa Seconds vue dévoilée, Paris, 1849. Robert Heller aw

£
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Houdin give an exhibition of “second sight” in London. It was the ides of
people at the time that the experiment was the result of animal magnetism,
but the ncute Heller thought otherwise, and he went to work to perfect a sys-
tem that far exceeded any of his predecessors in the art, adding certain anbtle
improvements that made the trick all but supernatural.

Briefly stated, the effect i as follows: A lady is introduced to the andience
as possessed of clairvoyant powers. Sheis blindfolded and seated on the stage
The magician, going down among the spectators, receives from them various
articles which the supposed
soeress accurately deseribes;
for example, in the case of a
coin, not enly telling what the
vbject is, but the country
where it was coined, its de-
vomination and date. In the
case of & watch, she gives the
metal, maker’s name, what
kind and how many jewels in
the works, and, lastly, the
time to a dot. And the same
with other objects, no matter
what they may be. Nothing
offered by a spectator seemed
to baffle Houdin and Heller.
Half-obliterated Roman, Gre-
cian, and Oriental coins were
described with wonderful ease
and aceuracy by the assistant
on the atage; also secret go-
ciety emblems and inserip-
tions thereon, numbers on
bank-notes, surgical instru-
ments, ete.

At a performance in Bos-
ton, described by Henry er- ROBERT 1ELLER.
monr in his work, “ Ileller-
ism,” 8 coin wag handed to Iieller, He glanced at it for a moment and asked
his asgistant to name the object.

““ A coin,” she quickly replied.

‘“Here, see if you can tell the name of the country, and all abount it,” he
next inquired.

Without a second’s hesitation she answered, ““It is a large copper coin—a
coin of Africa, I think. Yes, it is of Tripeli. The inseriptions on it are in
Arabic; one side reads, ‘ Cvined ut Tripoli;’ the other side, ‘ Sultan of two
lands, Sultan of two seas, Sulta.n by inheritance, and the Son of a Sultan.””’
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“ Very well,”” said Ileller, *“ that ie correct. Bat look, what is the date,
now 7’

““T'he date is 1-2-2-0, one thousand two hundred and twenty of the Hegira,
or Mohammedan year, which corresponds to 1805 of the Christian era.”

Salvos of applause greeted the performers at the conclusion of the scene.

Mr. Fred Hant, Jr., who was Robert Heller’s assistant for many years,
wrote the following erposé of the trick for the London Ttmes, scon after
Heller’s death:

¢‘ In the years we were together, Heller was constantly enlarging and perfeet-
tng his system. e is row gone and has solved a greater mystery than that which
puzzled so many thonsands while he was on earth, and I believe that his sister,
Haidee Heller, and myself are the only living persons in whom Robert Heller’s
second sight is vested. Ileller had so simplified this system as to embrace every
variety of article classified in seta; one question, with & word or two added,
sufficing to elicit a correct answer for ten different articles,

““ The student must be first posted in a new alphabetical arrangement, with
which he must familiarize himeelf as thorouglly us a boy in learning his
primer. This is the most difficult part of the business, but when mastered
thoroughly, it comes ns easy as if the question were plainly propounded.

¥ Thig alphabet is as follows:

AisH Jis L Big N’
BisT K is Pray T is I*

Jig 8 LisC U is Look
DisG Mic O VisY

Eis P NieD Wis R
Fis§ OisV - X i8 See this
Gis A PisJ Yis Q
MHisl Qis W Z is Hurry.
Iis B Ris M

Hurry up—repeat last letter.

“For example, you want the initials or name in a ring. Say it is * Anna.’
By the alphabetical arrangement II stands for A, I} for N, The explanation
‘IInrry up’ always means a repetition of the last letter, and again I{ will
give the answer when put as follows:

“¢Here is aname? Do you see it? Hurry np. Have yvou got it?’

¢ Attention is paid only to the first letter of every sentence, and it will be
perceived that the name of Anna is spelled.

¢ Again, take ‘ Giazette,” which is abbreviated in a phonographic manner in
order to simplify the gnestion. G is A, A is II, Z is ‘Hurry’ (not < Hurry
up’}, Eis F, Tis P.  The question would be:

¢ Are you able to tell the name? Here iteis. Hurry. Find the name.
Pleass be guick.’

“Ilere you have ‘ Gazet' in ehort meter. The letters K, U, X, and Z
being difficult wherewith to commence an interrogative sentence, the words
‘ pray,” *look,’ “see this,” and *hurry,” are used, as will be seen in the table.
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Care must be taken not to begin a sentence with either of these woras unless
applicable to the word to be spelled. For instance, if ‘ Xenia’ is required, X is
‘See this, Eis ¥, Nis D, I is B, and A is H. Thus the question:

“““Beo this? Find it quick. Do hurry, Be quick. How is it spelled }* -

¢ Again, for the initials U. 8. you will say:

““¢Jlook. Now, then.’

“Uis ‘Look,” and S is N.

**1f you want Kentucky named, thus the question:

““‘ Pray name the State. Quick.’

“Prayis K, and Qis Y,

‘¢ After the alphabet we have the nambers, which, it will be seen, are easily
understood after a little practice. -

NuUMBERs. _
1 is Say or Speak. 7 is Please or Pray.
2 ia Be, Look, or Let. 8 is Are or Ain’t.
3 ia Can or Can’t. 9 is Now.
4 is D)o or Don’t. 10 is Tell.
5 is Will or Won't. 0 is Hurry or Come.

6 12 What.

¢ Well * ia to repeat the last figure.

“ Example: The number 1,234 ia required; attentior must only be paid to
the first word of a sentence, thus:

¢ ¢ Bay the number. Look at it. Can you gee it? Do you know?’

¢ Or say the number is 100;

¢ Tell me the number. Hurry!’®

““ A rather difficult number wonld be 1,111, The question wonld be pat in
this wise:

‘¢ Bay the number. Well? Speak ont. Say what it is.’

“On a watch or greenback there are sometimes eight or nine uuwmbers,
which can be followed as easily as the above,

““ The table of colors is ag follows:

CoLors.
1 ia White. 5 is Red.
2 is Black. G is Green.
3 is Blue, 7 18 Yeilow,
4 is Brown, 8 is (iray.

““ The solution of the numbers, as I have explained, will furnish the key.
For example, the article presented is green; the question will be:

# ¢ What is the color?’ green being the sixth color in the list.

““ Blue is wanted, and, as it stands third in the list, the word would be:

““*Can you tell the color?’ i

* White is wanted, and, as it stands first in the list, the question is:

‘¢ ¢ Say the color.’

“ Understand that the words explaining the numbers, as given in the list,

. are applied to the articles ennmerated in each of the subjoined tables.
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THE METALS.

1. Gold. 6. Iron.
2. Silver. 7. Tin.
3. Brasa, 8. Dlatina,
4. Copper. 9. Steel.
b. Iﬂus’

TaE SETTING.
1. Diamond. 6. Garnet,
2. Ruby. 7. Emerald.
3. Pearl. 8. Turquoise.
4. Amethyst, 9. Carbuucle.
5. Onyz. 10. Topaz.

The stone--opal.

 Take the metals, for instance. The metal presented is copper, which is
fourth in the list. The question wounld be:

“*Do you know the metal ?°’

It ateel, which ig ninth in the list:

‘< Now, what is the metal ?*

““ 8ex, countries, materials, fabrics, watcles, are as follows:

Or WHAaT.
[This set to describe the sex, ete., of the pictares,]

1. Lady. 6. Group.
2. Gentleman, 7. Animal.
3. Boy, 8. Drawing,
4. Girl. 9. Sketech,
5. Child.

COUNTRIES,
1. America. 6. ]tuly.
2. England. 7. Spain.
3. France. 8. Cunada.
4. Germany. 9, Foreigu.
5. Rusaia. 10. Mexico.

THE MATERIAL.

1. Wood. 6. Rubber.
2. Stone. ¥. Glasa.
3. Marble. ' 8. Bone.
4. Bronze, 9. Ivory.
5. Lava. 10. China,.

THE Fanric.
1. Silk. 5. Lenther,
2. Wool. 6. Kid.
3. Cotton. ¥. Buekekin,
4, Linen, 8. Lace.

- ™,
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WATCHES,
The maker’s name?
Of whut company’s make?
[This is to tell the maker's name of watches. ]

bl o o e

American Watch Co. 6. Johnson,
Waltham Watch Co. 7. Swiss.
Elgin Watel Co. 8.

Dueber Watch Co. 9.

Tobias. 10.

¢ Miscellaneous articles are divided into nincteen sets, thua:

e P oo o oo

o

Handkerchief.
Neckerchief.
Bag.

Glove.

Puree.

Watch.
Bracelet.
Gua:d,
Chain.
Breastpin.

Hat.
Cap.
Bonnet.
Cafl.
Collar,

Pipe.

Cigar.
Cigar-holder.
Cigaretite.
Tobacco.

FrusT SET.

What ariicle is this?

6.
R
8.
9.
10.

SEcoND SET.

What is this?

FEpre

1

THIRD SET.

What may this be?

6.
.
8.
0.
10.

Fourtr SET.
What is kere?

wwere

10.

Basket.
Beet.
Comforter.
Headdress.
Fan.

Necklace.
Ring.
Rosary.
Crosa,
Charm.

Mufl.
Cape.
Boa.
Inkstand.
Mucilage.

Tobacco box.
"Tobacco pouch.
Match.
Matehbox.
Cigar-lighier.
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Frrra SET.
What have I heref
1. Spectacles. 6. Opera-glass case.
2. Speectacle case. 7. Magnifying glass.
3. Eyeglass. 8. Telescope.
4. Eyeglass case. 9. Compass.
5. Opera glasa. 10. Corkscrew.
SixTi SET.
Can you sve this?
1. Knife. 6. Toothpick.
2. Scissors, 7. Comb,
3. Pin. 8. Brush.
4. Needle. 9. Thimble.
5. Cushion, 10. Looking-glass.
SEvENTH SET.
Do you Lnow what this is?
1. Book. 6. Pamphlet,
2. Pocketbook. 7. Programme.
3. Needlebook. 8. Bill.
4. Paper. 9. Letter,
5. Newspaper. : 10. Envelope.
Braumn Ber.
Look al this,
1. Bank bill, 6. Piece of moncy.
2. Treasury note. 7. Bunk check.
3. Currency. 8. Bond.
4. Coin. 9. Silver dollar.
5. Gold piece. 10. I’ostage stamp.
NINTH SET.
Now, whet is this?
1. Stick. 6. Dicture.
2. Whip. 7. Shoe.
3. Daraeol. 8. Boot.
4. Umbreila. 9. Button,
5. Umbrella cover. 10. Stud.
TeENTH SET.
Tell me this.
1. Earring. 6. Fork.
2. Locket, 7. Spoon.
3. Sleeve button, 8. Armlet.
4, Hairpin. 9. Ornament.
5. Clothespin, 10. Check.
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Apple.
Nut.
Cake.
range.

. Lemou,

Screw.
Hinge.
Twool.
Nail.
Tack.

. Shot.

. Powder.
. Bullet.
. Gun.

. Pistol.

. Douquet.

. Boaquet holder.
. Flower.

. Wreath,

Leaf.

Pen.

. Penholder.
. Pencil.

Eraser.
Raobber,

Card.

. Cardcase.

Playing card.
Button-hock.
Key ring.

MENTAL MAGIC,

ELEVENTH SET.
T want to bavwe fhis.

6. Candy.
7. Popeorn,
8. Lozenge.
9, tirain.
10 Wax.

TwELFTH BET.

Pray, what (s this?

6. Knoh.
7. Rule.
8. ]Al}Ck-
0. Buckle.
10. Key.

THIRTEENTH NET.

You know what this is?

G. Percussion cap.

7. Cartridge.

8. Surgical instroment.
9. Musica! instrunient.
10. Tuning fork.

FoURTEENTH SET.
Quick! This article,
&. Toy.
Y. Flag.
8. Bottle.

9. Game.
10, Dull.

FIFTEENTH SET.

Nume this arlicle.

(ase.
. Spool,
. Soap,

2 &

10. Cup.
SIXTEENTH SET.

Say, whai s this?

fi. Buneh keys,

7. Tablet.
8. Cord.
9, 'I'weezers.
10. Corls.

8
9. Perfumery.
¢

1Vi
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BEVENTEENTH SET.

This article?
1. Bible. . 6. Hymn-hook.
2. Testament. 7. Music.
3. Tract. 8. Smelling bottle.
4. Bookmark. 9. Vinaigrette.
5. Prayer book, 10. Strap.
EIGATEENTH SET.
Playing cards.
1. Diamonds. “ Right **—Ace.
2. Hearts. “ That’s right ”"—King,
3. Clubs. “ Good "—Queen.
4. Spades. “Very good ’—Jack.
NINETEENTH SET.
Devices.
1. Masonic. 4. Druids.
2. 0dd Fellows. . 5. Musical,
3. Knights of Pythias,

ARTICLES IN SETS.

““ It will be seen that the different articles are arranged in sets, nombering
no more than ten. Fach set has at the head a different question, worded very
nearly alike, so as to make the audience believe that the same question is being
constantly asked. The question af the head of the set, which is always asked
first, is the clue to the set which contains the article to be deseribed. Each
set is numbered, as in the cuses of the colors and metals, and the word conveys
each particular article.

““ For the first set the question ia:

““* What article is this?’

‘* This gives the elue to ten distinct articles. The next demand may be:

¢ Can you tell ?’

- “ Which would be solution for ¢ bag,’ it being the third in the list.

¢ f Say the fabric.’

‘¢ The reply would be, ¢ Silk,’ that being the first in the line of fabrics, and,
as I have before stated, ‘say’ representing No. 1. If a leather bag, it would
be: ‘ Will you tell the fabric?’ * will’ standing for No. 5.

“ A bandkerchief is presented, and the queation is:

“ ¢ What article is this? Say;’ which explainsg that it is a handkerchief, aa
that is the first articte in the list. '

‘¢ Can you tell the fabric?’

“ ¢ Cotton,’ cotton standing third in the list of fabrics.
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¢ Then, again, if you want the color—say it is blue—

*<< Qan't you tell the color?’

“¢ < Blue,” which stands third on the list of colors.

¢ A watch embodies a greater number of questions than almost any other
article. If yon want to describe it fully, it ie first in the second set, the key of
which ia:

** * What is this ¥’

*¢ We will say that it is & lady’s watch, gold, double case, three hands, made
by Tobisg, No. 9,725, the initials ¢ From B. C. to C. lL.” engraved on the case,
the vear * 1860, and blue enameled, set with five diamonds, This is a complex
question, and must be put and answered as follows:

““ Question. * What is this? Say.’

““ Answer. * A wateh.’

Q. ‘Bay the metal.’

4. ‘Gold.?

‘¢ Q. ‘Say to whom it belongs.’

“A4. *Aldy”

@ fYes

“ 4. ‘A double case.”

“@. *Can you tell the munber of hands?’

“A. ‘Three.’

“ Q. “ Will you tel]l the maker,’

* 4. *Tobias.’

“@. * Now the number. Dlense tcli me. Be quick. Won’t you?’
“4. 9,725

“@. “Can you tell me the color of this enamel ?’

“A. ¢ Blue.?

“@. *‘'Tell the initials. Say.’

“d4. *B.C

“# Q. ¢ Say to whom. I want to know.’

400 02

“ Q. ‘Buy these stones.’

“ 4. ‘Dismonds.”

“@. ‘Will you tell how many?’

“4. ‘Five.

“If it is a double case, the simple word * yes ' conveys the intelligence after

‘so whom it belongs.” If an open case, the word  well * is used.

Praving CArDS.

““These will be found in the sixteenth set, and the order of enits in the
eighteenth. We will take the nine of spades as having been presented. The
question will be:

“*Say, what is this? Can you tell 2’

<A playing card.’

13
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Do you know the suit? Now, then.’

‘Do’ is four, which menne spades, and ‘now’ i nine. The carde are
told as follows: Fivst, the  pluying card;’ second, the suit; third, the number
or picture. If, after the preliminary gnestion is put and answered, it i an ace,
the interlocutor says  Right;’ if a king, < That’s right;* if & queen, ‘ Good;’
it a jack, * Very good.’

' MoNEY.

“ This will be found classed in the eighth set, the key to which is, * Look at
this.’

“No. 6 of the set iz deacribed as ‘a piece of money,” and ie always of n less
value than a dollar, We will take & silver quarter of the date of 1820. The
question is:

‘¢ Look at this. Whatis it?’

4. ‘A piece of money.’

‘@ ¢ Let me know the amount. Will you?’

“* A, ‘ Twenty-five centa;’ as we know that “let” is 2 and *will* 5

““If the coin is of this century, only the last two figures are agked; if of a
prior date, the last three. The request therefore is:

““* Look at the date. Ilurry!® which would bring the answer, ‘ 1820.°

“ A foreign coin is furnished, say of Rome, The request would be:

‘¢ Look at thie. Do you know what it is?’

“'The snswer is, * A coin,’

U ¢What connéry?’

“*Ttaly;* as Italy stands sixth in the list of countries, as will be seen by
referring to the table.

““ A Mexican dollar will elicit the remark:

“ ‘ Look at this, now.”

“¢ A silver dollar.”

¢ ¢Tell mue the country.’

“The reply wili be, * Mexico,” as that country stands tenth on the list.

‘“ A treasury note is presented of the value of fifty dollars, the cue is:

‘¢ Look at this. DBe quick.’

“ Answer, ' A treasury note.’

“*Will you tell me the amount? Come;’ which means 5 and 0, or $530;
‘come’ being a substitute for ¢ hurry.’

““ Agnin, a $2.50 gold piece is presented, and the question is as before:

““‘Logk at this. Wili you?’

* Adnswer. * A gold piece,’

¢ Let me know the amount. Won’t you? Come.” *Let,” ‘won’t,” and
‘come ’ standing for * 250."

OTHER EXAMPLES.

“ ¢ Pray, what ig this? Tell me.’
““The answer is, ‘ A key," “key ’ being the tenth article of the set. Now,in
order to tell what kind of a key, these simple words will explain:
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“!Yea,’ n watch key; ‘well,” a door key; ‘good,” a safe key.

¢ What is here? Say.’ .

¥ The anawer is ‘ pipe.’

* Now, to ascertain what kind of a pipe, the same words as above:

“*Yes,” a meerschaum pipe; ¢ well,’ a wooden pipe; ‘ good,” a clay pipe.

¢ (Can you see this? Please say,’

“ Answer is ‘combh.”

““¢Yes,” a pocket comb; ‘well,” a toilet comb; *good,’ & curry comb.

‘“‘ Can you see this? Are you going to tell?’

*The anawer is ‘ brush.’

‘¢ Yea,” hair brush; ¢ well,’ clothes brush; ‘ good,” paint brush.

“If an article is presented which is not down in the sets, the alphabet will
have to be resorted to and the article spelled ont.

“ This concludes the ‘ second-sight * mystery which se perplexed the world,
and which I never would have exposed but for the death of mylamented friend,
Robert Heller.” .

The perfect memorization of the preceding system will enable two ambi-
tioua amateurs or professionals to perform the * second-sight** mystery, but
it will not enable them to produce all of the effects exhilbiited by Heller. Robert
Heller had another system of conveying information to hie blindfolded assistant
on the stage—a eystemn that permitted him {o give a minate description of an
object withou! speaking a werd. It was this artistic effect that so puzzled
overy one. It was accomplished by means of electricity. A confederate sat
atnong the spectators, near the center aisle of the theater, and the wires of an
electric battery were connected with his chair, the electric push button being
under the front part of the seat. Ieller gave the cue to Ehie set in which the
article was, its number, etc., by some natural movement of his body or arms;
and the confederate, rapidly interpreting the secret signals, telegraphed them
to the clairvoyante on the stage. Mr. Hermon thue describes the receiving
instrument in his clever little book, ‘* Hellerism **:

“It will be remembered by all who ever witnessed Mr. and Miss Heller’s
‘second-sight * act thai when he came on the stage to begin this part of his
performan e, he rotled forward to the center of the stage a sofa. This sofa had
no back to it, thus enabling Miss Ileller to sit with her back to the aundience.
As the gofa was rolled forward it waa so placed that one of the hind legs rested
on alittle brass plate screwed to the floor of the stage. On the foot of the
leg there were two more, thus connecting and making a complete electric com-
wmunication between his secret partner and Mies Heller.

*“In the sofa there wae a little machine so arrunged that when the button
was pressod s slight tap was the resnult. Thiz tap counld oniy be heard by Miss
Heller, for it struck against a thin piece of board eovered by the haircloth of
the sofa, and sitting, as she was, directly on it, it could be easily felt.”’

The verbal system and the silent system were used interchangeably during
Heller’s performances, to the complete bewilderment of the spectutors.  Even
magicians were mystified. When the former system was employed, Hetler was



106 MAQIC: STAGE ILLUSIONS AND SCIENTIFIC DIVERSIONS.

enabled to go to any part of the theater; but in the latter, he was compelled,
for obvious reasons, to confize himself to the center aisle, just below where
the confederate was seated. The connecting wires were concealed beneath the
carpeting.

Other magicians, notably Kellar, have worked up the ““ second-sight ** trick
in an ingenious way, by the use of apparatue. The clairvoyante sits on a chair
placed upon a raised platform, and, after her eyes have been carefully bandaged,
she telle the names of playing cards, the numbers on bank notes, and adds
columns’ of figures writtten on a blackboard by people in the audience. The
explanation is as follows: A rubber tube runs from behiud the scenes, under-
neath the stage, and up throngh a hollow foot of the platform and the leg of
the chair, terminating at the back of the chair. In the back of the lady’s
dress is & Bmall tube which reaches her ear, being cleverly concealed by the
curly wig which she wears. When she has taken her seat, the magician pre.
tende to mesmerize her, and, under cover of the passes, connecta the tubing in
the chair with the tubing in her dress. An assistant behind the scenes reads
the numbers on the bank notes with a strong spyglass, and conveys the informa-
tion to the lady through the speaking-tube. To facilitate the assistant’s work,
the magician holds the bank note agaimst the blackboard, which is turned
slightly to one side. The clairvoyante calls out the numbers in aloud voice,
whereupon the magician proceeds to chalk them upon the board, Tle aquar-
ing and the cubing of numbers are performed by the assistant behind the scenes,
with the aid of logarithmic tables. When the *“second-sight** séance is con-
cluded, the magician removes the bandage from the lady’s eyes, and pretends
to awaken her from the hypnotic state, taking advantage of the little comedy
to disconnect the speaking tube. She rises, bows herself off the stage, taking
particular care not to show her back to the audience.

A very clever exhibition of ““second sight ’ ia given by Professor and Mrs,
Baldwin, Professor Baldwin calls himself the “ White Mahatma,’® and his

entertainment is a curions hodge-podge of pretended medinmship, clairvoy-
" ance, and vandeville. Slips of paper and pencils, and small pads of millboard
to serve as writing desks, are distributed among the andience by assistants; the
recipients of the writing materials are requested to write questions on the slips,
fold them up, and secrete them in their pockets, The ¢ White Mahatma
disclaims any preparation about the millboards, remarking that they are given
to the spectators to obviate the inconvenience of writing on the knee, and may
be discarded if dezired. When the questions have been prepared, the assistants
collect the pads and place them on the stage, nearthe footlights, in full view of
the audience. After this there is some dancing and singing by the vanderville
artists connected with the company, and then Mrs. Baldwin, the clairvayante,
makes her appearance; she is carefully blindfolded and ‘‘ mesmerized '’ by the
Professor. Her communications to the audience are made after the following
manner: ‘““I see a lady in the orchestra, to the right. She wants to know some-
thing about & ring that was lost.”” Professor Baldwin, who stands in the
center aisle of the theater, near the stage, exclaima: *“ Will the lady who wrote
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that queation kindly hold up the slip of paper and acknowledge the correct-
nees of Mre. Baldwin’es statement ? ™ The lady complies, and a thrill of aston-
ishment pervades the audience. An assistant goes to the lady, takes the slip,
and hands it to Professor Baldwin, who reads it, exclaiming: ¢‘ Mrs. Baldwin
i correct; but let ns see if she cannot give us more detailed information con-
cerning the ring which is lost.”” He mounts the stage, and, standing behind
the clairvoyante, makes violent mesmeric passes over her hesd, the piano in the
orchestra accompanying the operation with several loud chords and cadenzas.
Then the * White Mahatma* advances to the footlights and commanda his
wife to apeak. *‘The ring is of gold with a pear] setting,’” che says, ‘‘ and has
the initials ‘ M. B.” engraved within. It was lost about January 1, 18—, ete.
The lady in the audience had only written: ‘I have lost my ring; can you
describe it?*’ Consequently, when she hears this accurate description by Mrs.
Baldwin, she is very moch impreesed.

The trick is an ingenious one. It is worked vp with great dramatic effect
by the Baldwins. The secret lies in the pads of millboard, some of which
contain carbon sheets under two layers of brown paper. The writing of the
spectators is thereby transferred by means of the carbon paper to sheets of
writing paper placed nnder the carbon sheeta. The genuine millboard pads
which are distributed among the audience are laid on the stage, while the pre-
pared pads are carried off behind the scenes to Mrs, Baldwin, who has ample
time to post herself with the desired information before coming on the stage.

Of course, the spectators who get the genuine pads do not receive any clair-
voyant communications, nor do those who discard the genuine pade. The
enrprising part of the feat iz the extraveons information imparted by Mra.
Baldwin, which seems to preclude any possibility of trickery. This informa-
tion is obtained from the spectators by the assistants when they go to collect
the slips of paper, and is whispered by them to Professor Baldwin. TUnder
cover of the pretended magnetizing, Professor Baldwin gives his wife this
information, the chords from the piano preventing any one from hearing what
he says. It is all done very rapidly, the spectators being completely deluded.
The people who have been pumped by the assistants seem to forget the fact in
their interest in the main part of the trick, viz., the reading of the slips by Mrs.
Baldwin. One resson of this self-deception is, perhaps, the fact that they do
not suspect the integrity of the innocent-looking ushers, or regard them asa
part of the experiment.

Where numbere are to be conveyed, the Baldwing nse a verbal code of zig-

nals. Thie obviates the necessity of Mr. Baldwin going upon the stage to
remagnetize his wife.

S1LENT THoUaHT TRANSFERENCE, No. 1,

In this ingenious trick the clairvoyante, while blindfolded, tells “‘ the enit
snd value of any number of selected cards, solves arithmetical problems,
gives numbers on borrowed bank notes, indicutes time by any watch, describes
borrowed coine, and many other teste.’’ All this is accomplighed in silence,
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the medium being surrounded by a committee from the audience, if desired.
The trick can be given in a private parlor, and requires no electrical apparatus,
speaking tubes, ete. I am indebted for an explanation of “‘silent thought
transference ** to Mr. H. J. Burlingame. In his little drochure, *“ Tricks in
Magie, Illusions, and Mental Phenomena,”” he writes as follows: *“ By means
of the silent code all the nanal effects generally exhibited at thought-reading
séances can be reproduced. It consists.in both medium and performer count-
ing mentally and together. It is a known fact that the beats for ‘ common
time’ are always the same in music; therefore, with little practice, it is easy for
two persons, starting on a given signal, to count at the same time and rate, and
when another signal is given, to stop. Of course both will have arrived at
the same number. This then is the actnal method employed in this code, and
from it you will see that any number from 0 to 9 can be transmitted by the
performer to the medium. It is best to experiment ard find out what rate of
counting best suits the two persons employing this code, but the following sug-
geations are offcred: It may, perhaps, be hest to begin counting at a slow
rate, gradually increasing until you find it advisable to go no faster. Say yon
have iu the room, when first practicing, a loud-ticking clock, with a fairly slow
beat. On the given beat or signal yon both start counting at the same rate as
the elock. Of course the clock must be removed when the rate has been well
learned. If preferred, count at the rate of ‘common time,’ viz.: 1 and 2
and 8 and 4, and so on, or practice with a  metronome,’ such a8 is used dur-
ing piano practice for the purpose of setting time. A very good rate to finally
adopt ia about 70 to 75 per minute. Whatever rate is found to suit best must
be adhered to.  You will find at the rate mentioned that any number up to 9
can be transmitted with absolute certainty, after an hour or so of practice.

*“ Now that the principle has been explained, the next items are the signals
to give the medium the cue when to start and when to stop counting mentally.

“‘ Say the performer has borrowed a coin, the date of which is 1862. The
first fignre of the coin 1 and 8 are generally understood, as most coins in use
are 18 something or other; if of date 18, in the hundreds. The performer
musgt advise the medium of this by his manner of thanking the person who lent
the coin, which ean easily be arranged to suit one’s fancy. The 6 and 2 have
therefore to be transmitted. The performoer stands away from the medinm or
asmong the aundience. The medinm being on the stage, securely blindfolded,
the performer takes hie position, with chalk in right hand, in front of a black-
board, holding coin in his left hand. He does not speak a word, but simply
looke at the coin. After a panse the medium calle out: * The first figure I picture
is & one,’ or words to thai effect. Immediately the lady stops speaking, they
both begin to count mentally at the rate agreed upon by practice. In this case
the number to be transmitted is 6. As the last word of the sentence is spoken
they commence mentally 1-2-3-4-5-6; during this short period the performer
glances down at the ¢oin as if fo verify what the lady has called out. As poon
ag they reuch the figure 6 the signal ‘stop’ has to be transmitted. 'This ia
done by the performer putting down on the blackboard sharply the figure
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called out by the lady, viz.: *One® (1). It will be seen by this method that
the signal is gquite easy to transmit, and it is perfectly natural to put down the
figure on the board quickly and sharply. 'L'he third figure of the coin is now
known to the medium. The last figure, 2, is transmitted in the same manner
as the previous figure. The lady says, ‘The second figure I see iz 8. As
seon as she ceases speaking, they begin the counting again, 1-2; on the
arrival at the figure 2 the performer puts dowu the 8, previously called
out, sharply on the board, which is the signal for ‘stop.” The lady now knows
the full date of the coin. The metal of the coin must be indicated to the
medinm previously by the wording of tho reply to the owner of the coin after
it has been handed to the performer. This can eusily be arranged. The value
of the coin or its equiralent number is indicated in the same way as the previ-
oue figure; and between the 6 and the 2, that is, after the Jady has called
out the 6, they commence to count for the value. When an 0 occurs in the
date, nc pause is made. The performer puts down the figure on the board
for the ‘stop’ signal immediately the lady stops epeaking. This if followed
carefully will be found quite easy and natural in practice.

¢ Any other system that one may adept for giving the starting and stop-
ping eignals can, of course, be applied, but the method here proposed will he
Tound to anawer the purpose, and cannot be detected.”

The bank-note, card, and other tests are arranged on similar lines.

S1L.ENT TrHOUGAT TRANSFERENGE, No. 2.

This clever trick was introduced to the theater-goers of marvel-loving Paris by
Professor Verbeck and Mademoigelle Mathilde. Guibal and Marie Gréville per-
formed it in England and America, creating a great sensation. It is based on a
very simple principle. Abbreviated somewhat from Burlingame’s brochure, the
effect is a3 follows: *‘ The pretended mesmerist announces to the spectatora the
marvelous intnitive powers of his subjoct, Miss Venus, remarking: * Miss Venus
shall be hypuoiized by me, and, when launched into the hypnotic sleecp, can and
will perform any rational act that the spectators desire, despite the fact that I
will not speak one word during the gdance. Wihile in the trance state, she will
walk among youn and comply with your requests. This, ladies and gentlemen,
ie the france-if of Venus. When I have her nunder control and in the hypnotic
trance, I will move about among you, and you can convey to me by whisper
what yon would desire the medium to do.’

‘“ Migs Venus ie now introduced by the professor, She bows and seats her-
self on a chair, facing the spectators. The professor, by means of any of the
pantomimic gestures, pretende to hypnotize her, after which dramatic scene, he
goes among the andience, asking here and there what the spectators would like
the lady marvel to do. Having spoken to some twelve or twenty persons, he
solemnly enjoins the strictest silence. With serious mien he advances toward
the medium, without going on the stage, and motions or waves lis right hand
in a downward movement in front of her. She slowly rises and goes through
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each desired parformance, finally returning to her chair and allowing herself
to be dehypnotized. The professor recapitulates for the benefit of all what
each spectator desired, and how Miss Venus was successful in each and every
cracial test.

EXPLANATION.

“In this trick a code of signs and things to be done must be learned by the
alleged mesmerist. These he forces adroitly into the minda of the people.
The following is the forcing code:

‘1, Pull a gentleman’s hair.

#2. Turn np his trousers.

““3. Tioc o number of knots in his handkerchief.

‘4, Take a watch out of a gentleman’s pocket and place it in another
pocket. .

‘5. Open a lady’e reticule; take ont her purse, or anything shie may desire.

“6. From out of a number of coine placed in a hat, pick out the special
one which has been selected.

‘7. Write any number selected on a card.

“8. Take a gentleman’s cane or umbrella and put it in the handa of
another gentleman.

“9. Take glasses off a person and place on own nose,

““10. Take off ludy’s or gentleman’s gloves.

“11. Write autograph on programme gentleman holdas.

¢13. Take o handkerchief out of some person’s pocket and tie it on hig
neck or arm.

“ 14, Tie a knot in a wateh chain, and so on.

““ This ean be varied indefinitely.

‘“ How to force thesa requests: The professor first pretends to hypnotize
the subject; then moving among the audience, he goes to number one, or first
person, and asks lim what he would like the medium to do.  * Let her tell me
what I have in my pocket,’ snggests the spectator. ‘Oh,’ says the profeszor,
‘ you forget that she is hypnotized and we cannot have her speak. Get her to
do so and so, or this, or that,” and so the professer rapidly shoots out a volley
of suggestions from his learned code. As a natural result, the person selects
one of these suggestions.

‘“ Going to the next, he forces the questions differently, eaying, ¢ What shall
she do for yon—turn up your trousers? Pull your hair? Tie a knot in your
handkerchief ?* ste. In this case a volley of queries iz fired before the gentle-
man has time to make any suggestions not mentioned by the professor. Seeing
a lady sitting near with a bag, the ‘ mesmerist * remarks: ‘ Madam, have yon
a purse in it? TYes? Shall the lady remove if, or something from it?’
and so on. Again he beholds a gentleman with glasees on, and snggesta that
the medinm remove the spectacles, ete. If, however, the gentleman does not
wich this done, the professor suggests some of the other tests. In going
through the audience the professor asks each individual his or her request in
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whispers only, and he generally has each person whom he sasks a couple of
yards apart.

““ Again it is better, when forcing questions, to force only three at a time,
and force them in rotation. To do this, suggest three questions, but empha-
size or force only one of the three. The professor has to keep his wits ebout
him. Having gone to a sufficient number in the audience, he must keep
mental track of the gentleman who selected No. 1 of code, of him who selecied
No. 2, and so on. When he returns to the stage to wave down Miss Venus, all
she has to do is to follow him in front or at hisside. The first person he stops
st (by signal), she merely does first on code; the second he stops at, she does
second on code; and so on right through. The professor must remember where
each chooser is seated. _

 He directa the medium to the spectator in question by the movementa of
bz hands. He first shows her the rows in which the persons are seated, all
the time waving his hands as if making mesmeric passes. As soou as the
medium reaches No. 1 the professor drops his left hand at lis side, wherenpon
she stope and pulls the gentleman's hair,

“The professor then directs her to No. 2. She stops and turns up the
gentleman’s trousers. When she gets to No. 3 the man of mystery tells her
how many knots to tie in the handkerchief, by the number of downward waves
of left hand, at the same time making passes with the right, To select any
gpecial coin out of a hat, or other receptacle, Miss Venus ponrs the coins from
the hat into her right hand, letting them drop one by one into the left hand.
When she reaches the proper article, the professor turna to the audience, as
if silencing them, and says ‘ hist!’ ' '

“The lady, however, continues pouring the coins into her left hand, and
when all are in, picke out the one she knows is correct.

‘* These methode may be readily varied to suit the taste of the performers,

“ The medium’s eyes appear to be closed all the time, bat in fact are open
sufficiently for her to see all the movements of the professor. After becoming
expert it will not be necesszary to use the forcing code often, because all requests
can be whispered to the medium by the so-called mesmerist, without the
andience becoming aware of it. He can do this whon he escorts her from the
etage to the andience, or as he occasionally passes her in the aisles, The wav-
ing of hiz hands and arms in his different * passes ’ will partly tell her what she

is expected to do.

““This * hyprotic demonstration * is one of the most puzaling effecta in the
whole domain of mental magic.
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BOOK 1L
ANCIENT MAGIC.

CHAPTER 1.

TEMPLE TRICKS OF THE GREEKS,

PUPPET SHOWS AMONG THE GREEKS.

The ancients, especially the Greeks, were very fond of theatrical represen-
tations; but, as M. Magnin has remarked in lhis * Origines du Thédire
Moderne,” public representations were very expensive, and for that reason very
rare. Moreover, those who were not in a condition of freedom were ex-
cluded from them; aund, finally, all cities could not have a large theater and
provide for the expenses that it carried with it. It became necessary, then,
for every-day needs, for all conditions and for all places, that there should be
comedians of an inferior order, charged with the duty of offering continu-
ously and inexpensively the emotions of the drama to all classes of inhabitants.

Formerly, as to-day, there were seen, wandering from village to village,
menageries, puppet shows, fortune tellers, jugglers, and performers of tricks
of all kinda. These prestidigitateurs even obtained at times such celebrity
that history has preserved their names for us—at least of two of them, Euclides
and Theodosing, to whom statues were erected by their contemporarics, One
of these was put up at Athens, in the Theater of Bacchus, alongside of that of
the great writer of tragedy, Hschylug, and the otlier at the Theater of the
Istinians, holding in the hand a small ball. The grammarian Athensus, who
reporte these facts in his *‘ Banquet of the Sages,”’ profits by the occasion to
deplore the taste of the Athenians, who preferred the inventions of mechanics
to the culture of mind, and histrions to philosophers. He adds with vexation
that Diophitea of Locris passed down fo posterity simply becanse he came one
day to Thebes, wearing around his bedy bladders filled with wine aud milk,
and so arranged that he could spurt at will one of these liquide in apparently
drawing it from his month. What would Athenmus eay if he knew that it was
throngh him alone that the name of this histrien had come down to us?

Philo of Byzantiom, and Heron of Alexandria, fo whom we always have
to have recourse when we desire accurate information as to the mechanic arts
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of antiquity, both composed treatises on puppet shows. That of Philo is loet,
but Heron’s treatise haa been preserved to us, and has recently been translated
in part by M. Victor Pron,

B | Pusnrars o Cassera

MacHINA SeMoveNTE Mo2:tLe

Fli, ,—THE SHRINE OF BACCHUS. FROM AN OLD PRINT,

According to the Greck engineer, there were several kinde of puppet showa.
The oldest and simplest consisted of a small stationary case, isolated on every
side, in which the stage was closed by doors that opened automatically several
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times to exhibit the different tableaux. The programme of the representation
was generally as follows: The first tablean showed a head, painted on the back
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¥FI@. 2—THE S8HRINK OF BACCHUB, MECHANISM FOR DELIVERING WINE
- AND MILE. FROM AN OLD FRINT.

of the stage, which moved its eyes, and lowered and raised them salternately.
The door having besn closed, and then opened again, there was seen, instead
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of a head, & group of persons. Finally, the stage opened a third time to show
a new group, and fhis finished the representation. There were, then, only
three movements to be made—that of the doors, that of the eyes, and that of
the change of background.

LY

FHi, 3—THE SHRINE OF BACCHUS, $ECTION SHOWING THE FRO-
PELLING MECHANISM.

Ae such representations were often given on the stages of large theaters, a
method wns devised later on of causing the case to start from the scenes behind
which it was hidden from the spectators, and of moving automatically to the
frout of the stage, where it exhibited in snccession the different tableaux, after
which it returned auntomatically behind ile scenes. Here is ove of the scenes
indicated by Heron, entitled the ** Trinmph of Baechus™:

The movable case shows at its upper part a platformn from which arises a
cylindrical temple, the roof of which, supported by six columaus, is ponical, and
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surmounted by a figure of Victory with spread wings and holding a crown in
her right hand. In the center of the temple Bacchus is seen standing, hold-
ing a thyrsus in his left hand and a cup in his right. At his feet lies a pan-
ther. In frout of and belhind the god, on the platform of the stage, are two
altars provided with combustible material. Very near the columns, but exter-
usal to them, there are Bacchantes placed in any posture that may be desired.
All being thus prepared, says Heron, the automatic apparatus is set in motion.
The theater then moves of itself to the spot selected, and there stops. ~ Then
the altar in front of Jupiter becomes lighted, and, at the same time, milk and
water spurt from his thyrsus, while his cup pours wine over the panther. The
four faces of the base become encircled with crowns, and, to the noise of drums

‘ .
—

and eymbals, the Bacchantes dance round sbout the temple. Soon, the noise
having ceased, Victory on the top of the temple, and Bacchns within it, face
about. Thealtar that was behind the god is now in front of him, and becomes
lighted in its furn.  Then oceurs another outflow from the thyrsus and cup,
and another round of the Bacchauntes to the sound of druma and cymbale. The
dance being finished, the theater returns to ite former station. Thus ends the
apotheosis.

We shall try to briefly indicate the processes which permitted of these dif-
ferent operations being performed, and which offer a much more gencral inter-
est than one might at first sight be led to believe; for almost all of them had
been employed in former. times for producing the illnsions to which ancient
religions owed their power,

There is 8 general belief among mechaniciane that vehiecles containing
‘within themselves the means of their own propulsion are of comparatively
recent origin; and the fact of the adhesion of the rims of their wheels to the
earth or a supporting rail being eufficient to enable adequate power apptied to
the wheels to move the vehicle was s discovery of not earlier than the middle



208 MAGIC: STAGFE ILLUSIONS AND SCIENTIFIC DIVERSIONS.

of the last century; but in this inatance the writers on locomotive machines
have not dived deep enongh or stayed down long enough among the records of
antigunity to discover the bottom facts in the history of such mechanisms.

The first locomotive, or self-moving vehicle, of which we have any account
waa this invention of Heron of Alexandria. In his work just cited descriptive
of automatic or self-moving machines, there is illustrated the mechanism by
which the shrine of Bacchus, mounted upon three wheels concealed within its
base, is moved. Fig. 3 iz a vertical section of that part of the shrine below
the canopy, and exhibits the propelling apparatus of this ancient locomotive
machine. Within the base are seen two of the supporting wheels; the driving

FIG. 5.

wheel nearcst the eye having been removed. On the axle of the driving wheels
was the drum, &, about which was wound the rope, @, which passed wpward
through the space on one side of the shrine and over the pulleys, r r, and
waa fastened to the ring, ¢, of the ponderous lead weight, d, which rested
upon & quantity of dry, fine sand., The escape of this sand throungh a small
hole in the middle of the floor of the compartment containing it allowed the
lead weight, 4, to gradually descend, and by pulling upon the cord, e, caused
the ghrine to move slowly forward in a straight line.

Heron describes the method of arranging and proportioning the wheels in
case it was desired that the shrine move in a circular path. Ile also shows
how the shrine can be comstructed to move in straight lines at right angles
to each other.

Fig. 4 shows the arrangement of the wheels for this purpose, and Fig. 5 is
a perspective view, showing the screws by which the bearings of either set of
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wheels could be raised or lowered, so as o cause the shrine to move in the way
propoeed.

Supposing the motive cords properly wound around vertical bobbins, instead
of a horizoutal one, and we have the half revolution of Bacchus and Victory,
us well a8 the complete revolution of the Bacchantes. Thia is clearly shown in
the engraving (Fig. 2).

The snccessive lighting
of the two alturs, the flow of
milk and wine, and thoe noise
of drams and cymbals were
likewise obtained Ly the aid
of cords moved by counter-
peises, and the lengtha of
which were graduated in such
a way as to open and close
orifices at the proper mo-
ment, by acting through trac-
tion on eliding valves which
kept them closed.

Small pieces of combus-
tible material were piled up
beforehand on the two altars,
the bodies of which were of
metal, and in the interior of
which were hidden small
lamps that were separated
from the combustible by a
metal plate which was drawn
aside at the proper moment
by a emall chain. . The flame,
on traversing the orifice, thue
communicated with the com-
bustible.

The milk and wine which
flowed out at two different times through the thyrsus and eup of Bacchus
came from a double reservoir hidden under the roof of the temple, over the
orifices. The latter communicated, each of them, with one of the halves of
the reservoir, through two trbes inscrted in the columns of the small edifice.
These tubez were prolonged under the floor of the stage, and extended upward
to the hands of Bacchus. A key, manwuvred by cords, alternately opened and
cloged the orifices which gave passage to the two liquida.

Ag for the noise of the drums and cymbals, that resulted from the falling
of granules of lead, contained in an invisible box provided with an automatic
gliding valve, npon an inclived tambourine, whence they rebounded againet
little cymbals in the interior of the hase of the car.

4

FIG, §.-THE MARVELOUR S8TATUE OF CYBELE,
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- Finally, the crowne and garlands that suddenly made their appearance on
the four faces of the base of the stage were lhidden there in advance between
the two walls surrounding the base. The space thus made for the crowns was
closed beueath, along each fuce, by a horizontul trap moving on linges that
connected it with the inner wall of the base, but which wae held temporarily
gtationary by meuns of a catch. The crowns were attached to the top of their
compartment by cords
that would have allowed
them to fall to the level
of the pedestal, had
they not been supported
by the traps.

At the desired mo-
ment the eatel, which
wus controlled by a spe-
cial cord, ceased to hold
the trap, and the latter,
fulling vertically, gave
passage to the festoons
und crowns that small
leaden weights then
drew along with all the
quickness necessary.

Two points here are
specially worthy of at-
tracting our attention,
and these are the flow
of wine or milk from
the statue of Bacchus,
and the spontaneous
lighting of the altar.
Tlese, in fact, were the

FIa. T.—MARVELOUA ALTAR (ACCORDING TO HERON), two illusions that were
most admired in ancient

times, and there were several processes of perferming them. Father Kircher
pousessed in his museum an apparatus which he describes in “@Edipus
Fgyptineus” (L. ii., p. 333), and which probably came from some ancient
Egyptian temple as shown in Fig. 6.

It consisted of a hollow hemispherical dome, supported by four: columns,
and placed over the statne of the goddess of many breasts. To two of these
columns were adapted movable brackets, at whose extremities there were fixad
lamps. 'I'he hemisphere was hermetically closed underneath by a metal plate.
The smull altar which supported the statue, and which was filled with miik,
commupicated with the interior of the statue by u tube reaching nearly o the
bottom. The altur likewise communicated with the hollow dome by a tube
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having a donble bend. At the moment of the sacrifice the two lampe were
Lighted and the brackets turned so that the flames should come in contact with
and heat the bottom of the dome. Thoe air contained in the latter, being dil-
ated, passed through the tnbe X M and pressed on the milk contained in the
altar, and cansed it to rise through the straight tube into the interior of the
statne as high as the breasts. A series of small conduits, inte which the prin-
cipal tabe divided, carried the liquid to the breasts, whence it spurted out, to
the great admiration of the spectators, who cried out at the miracle. The
sacrifice being ended, the
lampe were put out, and the
milk ceased to flow,

Heron of Alexandria de-
scribes in his ©“ Pneumatics
eeveral analagous apparaius.
Here is one of them. (M. de
Rochas translates the Greek
text literally.)

“To construct an altar in
such a way that, when a fire
is lighted thereon, the statves
at the side of it shall make
libations (Fig. 7).

“‘ Let there be a pedestal,
A B I’ 4, on which are placed
statnes, and an altar, EZ H,
closed on every side. The
pedestal shouid also be
hermetically closed, but is
connected with the altar
through a central tube. It
is traversed likewize by the
tube, ¢ .1 (in the interior of
the statue fo the right), not
far from the bottom, which terminates in a cup held by the statue, &. Water
is poured into the pedestal through a lole, M, which is afterward corked up.

*“1f, then, a fire be lighted on the altar, the internal air will be dilated,
and will enter the pedestal and drive ont the water contained in it. But the
Iatter, having no other exit than the tube, ¢ .4, will rise into the cup, and so
the etatue will make a libation. This will last as long as the fire does. On
extinguishing the fire the libation ceases, and occurs anew as often as the fire
is relighted.

‘1t is necessary that the tube through which the heat is to introduce itself
ghall be wider in the middle; and it iz necessary, in fact, that the heat, or
rather that the draught that it produces, shall accumulate in an inflation, in
order to have more effect,”’

F1G:, 8.~MARYVELOUS ALTAR (ACCORDING TQ HEHONL
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According to Father Kircher, an author whom he calls Bitho reports that
there was at Sais a temple of Minerva in which there was an altar on which,
when a fire was lighted, Dionysius and Artemis {Bacchus and Disna) poured
milk and wine, while a dragon hissed.

It is easy to conceive of the modification to be introdnced into the apparnt.ns
above deacribed by Heron, in order té cause the outﬁow of milk from one side
and of wine from the other.

After having indicated it, Father Klrcher adde: “‘It is thus that Bacchus
and Iiana appeared to pour, onc of them wine, and the other milk, and that
the dragon seemed to applaud their action by hisees.  As the people who were
present at the spectacle did not see what was going on within, it is not aston-
ishing that they believed it due to divine intervention. We know, iu fact, that
Osiris or Bacchus was considered as the discoverer of the vine and of milk;
that Iria was the gening of the waters of the Nile; and that the Serpent, or
good geniue, was the first cause of all these things. Since, moreover, sacrifices
had to be made to the gode in order to obtuin benefits, the flow of milk, wine,
or water, as well ae the hiseing of the serpent, when the sacrificial flame was
lighted, appeared to demonstrate clearly the existence of the gods.”

In another analogous apparatus of Heron’s, it is steam that performs the
réle that we have just seen played by dilated air. But the ancients do not
appear to have perceived the essential difference, as regards molive power, that
exists between these two agents; indeed, their preferences wore whully for air,
althongh the eflects produced were not very great. We might cite several
emall machines of this sort, but we shall confine ourselves to one example that
has some relution to our subject. This also is borrowed from Heron's ‘“ Poneu-
matics.”* (Fig. 8.)

““Fire being lighted on an altar, figures will appear to execute a round
dance. The altars should be traneparent, and of glass or horn. From the
fireplace there starts & tube which runs to the base of the altar, where it
revolves on & pivot, while its upper part revolves in a tube fixed to the fireplace.
To the tube there should be adjusted other tubee (horizontal) in communica-
tion with it, which cross each other at right angles, and which are bent in
opposite directions at their extremities. There is likewise fixed to it a disk
upon which are attached figures which form a round. When the fire of the
altar is lighted, the air, becoming heated, will pass into the tube; but being
driven from the latter, it will pase through the small bent tubes and . . .
canse the tube as well as the figures to revolve.”™

Father Kircher, who had at bis disposal either many decuments that we
are not acquainted with, or elee a very lively imagination, alleges (Edip. AEy.,
t. ii., p- 338} that King Menes took much delight in seeing such figures
revolve. Nor are the examples of holy fireplaces that kindled spontaneonsly
wanting in antiquity.

Pliny (Hist. Nat., 1i.,7) and Horace (Serm. Saf., v.) tell ua that this phe-
nomenon ocecurted in the temple of (inatia, and Solin (ch. v.) says that it
was observed likewise on an altar near Agrigentum. Athen®us (Deipa., i., 15)
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aays that the celebrated prestidigitatenr, Cratisthenes of Phlius, pupil of
another celebrated prestidigitateur named Xenophon, knew the art of prepar-
ing a fire which lighted spontaneousty.

Pausaniss tells us that in a eity of Lydia, whose inhabitants, having fallen
under the yoke of the Persians, had embraced the religion of the Magi, *‘ there
exiets an aliar npon which there are ashes whiel, in color, resemble no other.
The priest puts wood on the altar, and invokes I know not what god by ha-
rangues taken from a beook written in a barbarous tongue mnknown to the
(ireeks, when the wood scon lights of itself without fire, and the flame from it
is very clear.” : y

The secret, or rather one of the secrets of the Magi, has been revealed to
na by one of the Fathers of the Church (8t. Hippolytus, it is thonght), who
has left, in a work entitled Philosophumena, which is designed to refute the
doetrines of the pagans, a chapter on the illnsions of their priests. According
to him, the altars on which thie miracle took place contained, instead of ashes,
calcined lime and a large quantity of incense reduced to powder; and this
would explain the unusual color of the ashes observed by Pausanias. The
process, moreover, is excellent; for it is only necessary to throw a little water
on the lime, with certain precantions, to develop a heat capable of setting on
fire incense or any other material that iz more readily combuastible, such as sul-
phur and phosphorue. The same aunthor points out still another means, and
thia consists in hiding fire-brande in small bells that were afterward covered
with shavings, the latter having previously been covered with a composition
made of naphtha and bitumen (Greek fire). As may be seen, a very small
movement sufficed to bring abont combustion.

THE MACHINERY OF THE TEMPLES.

A. Rich, in his ¢ Dietionary of Roman and Grecian Antignities,”” relates,
under the word adylum, that many ancient temples possessed chambers that were
known only to the priests, and that served for the production of their mysteries.
He was enabled to visit a perfectly preserved one of these at Alba, on Lake
Fueino, in the ruins of a temple in which it had been formed under the apsix,
that is to say, under the large semicircular niche which usually held the image,
of the god at the extreme end of the edifice. “ One part of this chamber,”
gays he, ““is sunk beneath tle pavement of the principal part of the temple
(cella), and the other rises above it. 'The latier, then, must have appeared to
the worshippers assembled in the temple merely like n buse that occnpied the
lower portion of the apsis, and that was designed to hold in an elevated posi-
tion the statme of the divinity whose name was borne by the edifice. This
ganctnary, moreover, hud no door or visible communication that opened into
the body of the termple. Entrance therein was effected through a hidden door
in an inclosure of walls at the rear end of the building. 1t was through this
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that the priests introduced themselves and their machines without being seen
or recognized. But there is one remarkable fact, and one which proves with-
out question the purpose of the adyfum, and that is, that we find therein a
number of tubes or hollow conduits which form a communication between this

APPARATUS FOR BOUNDING A TRUMPET WHEXN THE DOOR OF A TEM-
PLE WAB8 OFENED,

compartment and the interior of the temple, which end at the different paris
of the wallg of the eelle, and which thus allowed a voice to make itself heard
a4 any place in the temple, while the person and the place whence the sound
emanated remained hidden.”

Sometimes the adylum was simply a chamber situated behind the apsis, as
in a small edifice which was still in existence at Rome in the sixteenth century,
and a description of which has been left to us by Labbaceo, an architect of
that epoch.

Colonel Fain tells us that he himself has visited an ancient temple in Syria,

-in the interior of all the walls of which there had been formed narrow passages
throngh which a man could make a tour of the building without being seen.

In the temple of Ceres, at Eleusis, the pavement of the cella is rough and
much lower than the level of the adjacent portico; and, moreover, the side
walls exhibit spertures and vertical and horizontal grooves whose purpose it is
difficult to divine, but which served, perhaps, for the establishing of a movable
fiooring like that spoken of by Philostratus in the * Life of Apollonius ** (lib, iii.,
ch. v.). ‘“The eages of Indiu,’’ saya he, ‘‘led Apollonius toward the temple
of their god, singing hymne on the way, and forming a sacred procession. The
earth, which they strike in cadence with their staves, moves like an agitated
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#ea, and raises them to a height of nearly two paces, and then settles again
and assumes ite former level.”

The statues of the gods, wheu they were of large dimensions, possessed
cavities which the priests entered through hidden passages, in order to deliver
oracles ("Theodoret, Ifisf. Eecl., vol. xxil.).

We read in Pausanias (Arcadica, lib. viii., ch. xvi.) that at Jerusalem the
tomb of a woman of the country, named Ilelen, had a door made of marble
like the rest of the monument, and that this door opened of itself on a certain
day of the year, and at a certain honr, by meane of a tnachine, and closed
again some time aflerward. °° At any other time,”” adds he, “ had you desired
to open it, you had sooner broken it.”

According to Pliny (xxxvi. 14}, the gatee of the labyrinth of Thebes were so
constituted that when thiey were opened they emitted a noise like that of thunder.

Heron, in his ‘‘ Pnenmatics,”” gives us an explanation of some of these
prodigies,

Qur first engraving ie sufficiently clear to permit of dispensing with a repro-
duction of the (Greek engineer’s text in this place. It will be seen that when
the door is opened, a system of cords, guide-paolieys, and rods pushes into a

veanel of water a hemisphere, to the npper part of which a trumpet is fixed,

MECHARISM FOR QUENING AND CLOBING THE DDORS WHEN A FIRE
WAR LIGHTED UPON THE ALTAN,

The air compressed by the water escapes throngh the instrnment and causes it
to make a sound.

Qur second and third engravings are likewise borrowed from Heron.
The altar is hollow, as shown at ¥, in second engraving. Wlen fire i8

pe
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lighted thereon, the air contained in the interior dilates and presses against
the water with which the globe situated beueath is filled. This water then
runs throegh a bent tabe into a sort of pail suspended from a cord that passes

et
! . I+ "
o NN B T P R Y T

-

TENFLE WHOSE DOORES OIENED WHEN A FIRE Was LIGHTED UPRON
THE ALTAR,

over a pulley, and afterward separates into two parts, and winds around two
cylinders movable upon pivots, and furming a prolongation of the axes around
which the doors revolve. Around the same cyvlinders are wound in opposite
directions twe other cords, which likewire unite into a single one before pass-
ing over a pulley, and then hang vertically in order to hoid a counterpoise.
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It is clear that, when the water from the globe enters the pail, the weight of
the latter will be thersby increased, and that it will descend and draw on the
cord, which has been wound around the cylinders in such a way as to cause the
doors to open when it is drawn in this direction.

The doors are afterward closed again as follows: The bent tube that puts
the globe and pail in communication forms a siphon whose longer arm enters
the globs. When the fire is extingnizhed upon the altar, the air contained in
the latter and in the globe becomes cooled and diminished in volume. The
water in the pail is then drawn inte the globe, and the siphion, being thus
naturally primed, operates until all the water in the pail has passed over into
the globe. In meaaure as the pail lightens, it rizes under the influence of the
counterpoise; and the latter, in its descent, closes the doors through the inter-
medium of the cords wound around the cylinder. Heron says that mercury
was sometimes used instead of water on acconnt of its being heavier,

INVENTION IN 1889 A.D. V8. INVENTION B.C.

At the railway stations, ferry houses, and even upon the street corners,
there may be found in almost every city and village in the United States anto-
‘matic vending machines, whieh, for a nickel, or more or less, will deliver the
various goods which they are adapted to sell, The purchaser may procare a
newspaper and a cigar to smoke, or, if averee to the use of the weed, he may
secnre a tablet of chewing-gum or a package of sweets. If entertainment is
desired, it may be found in the *‘ nickel-in-the-slot ** phonograph.

In Europe and America machines of this class are provided for dealing out
portable liquors; bougnets are also furnished in a similar wry; and if yon desire
to know how much you have increased in weight since yesterday, all that need
be done ig to mount the platform of the nickel-in-the-slot scales, and drop in
your coin, and the thing is done. One of the latest achievements in this line
is the antomatic photographic apparatus, which takes your picture for a nickel,
while you wait.

The craze has even gone so far as to apply the principle to the distribution
of perfumery. In the railway stations and ferry houses may be fonnd machines
which, for a penny, will dole out a drop or two of liguid which passes for per-
fumery, and which, in many cases, serves ag a thin mask for bodily unclean-
liness,

These varit_ma devices, and many others which we might mention, are
regarded as very clever inventiouvs, and have certainly proved successful in
many cases in & pecuniary sense.

The last automatic vending machine alluded to is shown in our second
engraving. The perfume reservoir is located in the upper portion of the vuse;
the tube communicating with the lower part of the reservoir extends through
the aide of the vase, and is closed at its upper end by a valve attached to one
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end of the lever, O, The
other end of the lever, O,
is connected by a rod
with the lever, E, the
longer arm of this lever
being provided with a
pan, R, for receiving coin,
while the shorter arm of
the lever is furnished with
a weight for counterbal-
ancing the pan and closing
the valve. A curved piece
of metal i8 arranged con-
centric with the path of
the pan, R, and serves to
retain the coin dropped
into it through the slot in
the top of the vase until
the pan, R, is carried
down beyond the end of
thecurved plate, when the

AND SCIENTIFIC DIVERSIONS.

LUSTRAL WATER YESSKIL DEBCRIRED BY HERUN ABOCT
: 1w B.C.

coin is discharged into the lower part of the vase; the counterweight on the
ghort arm of the Iever then returns the lever to the point of starting and closes
the valve, thuos stopping the flow of the perfume.

NOBLE'S AUTOMATIC PERFUME DISTRIBUTOR.
IN 185

2, ‘\:\_\\"-
SEURNRY

FATENTED

This very clever device
waa patented by Mr. Lewis
(. Noble,of Boston, Mass.,
on November 19, 1889.
Our illustration is pre-
pared directly from the
patent drawings. This
and other machines for
analogons purposes are re-
garded as the pecolinr
product of our inventire
age, but in turning back
the pages of history, we
find that in Egypt, some-
thing more than two thon-
sand years ago, when a
worshiper was about to
enter the temple, he sprin-
kled himeelf with lustral
water, taken from a vase
near the entrance. The
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priests made the distribution of holy water a source of revenue by the employ-
ment of the automatic vending machine which iz shown in our first engraving.
This apparatug would -not relesse a single drop of the purifving liguid until
coin to the amount required had been deposited in the vass.

A comparieon of the ancient lustral water vase and the modern perfumery
vending machine will show that they are substantially alike. The ancient
machine has a lever, O, fulernmed in the standard, N, and connected with the
valve in the reservoir, H. The lever is furnished with the pan, R, for receiving
the coins dropped through the giot, A, ni the top of the vase. An enlarged
view of the valve belonging to the vase is shown at the left of the engraving.

The mechanism is almost identical with that shown in the modern device;
in fact, this ancient vase, described by Herou more than two thousand years
ago, is the prototype of all modern antomatic vending machines, and simply
serves as another proof of the truth of the saying, ‘‘There is nothing new
under the aun.”

It is a corious fact that this ancient iuvention escaped the notice of the
Patent Office until long after patents were granted for the earlier automatic
vending machines. It was only a comparatively short time ago that the Patent
Office began to cite the vase of Ileron as & reference. It waa discovered in
an ancient work on mpatural philosophy, and it is a matter of considerable
interest to us now to know that this device was well known to the Patent Office
during the middle of this century. The vase of Heron is illustrated and
described in a work on hydranlice and mechanics published in 1850 by Thomas
Ewbank, who waa at that time Commissioner of Patents,

AN EGYPTIAN LUSTRAL WATER VESSEL,

Two thousand years ago the Egyptian priesta sold holy water to the faith-
ful by a similar process to that which we have just described, although th
apparatus did not partake of the nickel-in-the-slot character. Heron says o
them, that there sre placed in Egyptian sanctuaries, near the portico, movable
bronze wheels which those who are entering cause to revolve * because brass
passes for a purifier.”” He says that it is expedient to arrange them in such
a way that the rotation of the wheel will cause the flow of the lustral water,
He describes the apparatus as follows:

“YLet ABI"4 be a water vessel hidden behind the posts of the entrance
doors. This vessel is pierced at the bottom with a hole, E, and under it there
is fixed & tnbe, Z H © K, having an aperture opposite the one in the bottom of
the vessel. In this tube there is placed another one, A M, which is fixed to the
former at 4. Thie tube, 4 M, likewige contains an aperture, I, in a line with
the two preceding. Between these two tubes there is adapted a third, NSO P,
movable by friction on each of them, und baving an aperture, Z, opposite E.
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‘* If these three loles be in a straight line, the water, when poured into the
vemsel, A B I" A4, will flow out through the tube, 4 M; butif the tube, NEOR,
be turned iu such a way as to digplace the aperture, =, the flow will cease. It
is only necessary, then, to so fix the wheel, N X O P, that, when made to
revolve, the water shall low.”

This ingenions system of cocks having several ways was reproduced in the
sixteenth century by Jacques Besson, in his *‘Theatrum Insirumeniorum ef
Machinarum,”” Besson applied it to a cask provided with compartments,
which gave at will different liquors through the same orifice. Some years
later, Doniz Papin proposed it for high-pressure steam engines. Further im-
proved, it has become the modern long D valve.

EGYDPTIAN LUSTRAL WATER VESSEL,



CHAPTER II
MIRACULOUS VESSELS OF TIHE GREEKS.

THE DICAIOMETER.

Heron, in his ** Pneumatics,” describes a large number of wonderful vessels
that were used by the ancients, and, among them, one called the *‘ dicaiometer ™
{a correct measure), which allowed of the escape of but a definite quantity of
the liquid that it contained.

This was constructed as follows: Let ue suppose a vessel (see the illustra-
tion) whose neck is closed by a diaphragm,
Near the bottom there ia placed a small sphere,
T, of a capacity equal to the quantity that it is
degired to ponr ont. Through the diaphragm
there passes a small tube, 4 B, which commu-
niecates with the small sphere. This tube con-
tains a very small sperture, 4, near and beneath
the diaphragm. The sphere contains at its
lower part a amall aperture, Z, whence staris a
tube, Z H, that communicates with the hollow
handle of the ewer. Alongside of this aperture
the globe contains another one, 4, throngh
which it communicates with the interior of the
ewer. The handle is provided with a vent, &.
After closing the latter, the ewer is filled with
liquid throngh an apertore that is afferwards
atopped up. The tube, 4 E, may likewise be
made use of, hot in this case it is necessary to
form a small aperture in the body of the ewer
in order to allow the air to make its exit. The
globe, T, filla at the same time that the ewer
does. Now, if we turn the ewer over, leaving
the vent & open, the liquid in the globe, 7', and
in the amall tube, 4 E, will low out. If weaclose
the vent and bring the ewer to ite former posi-
tion, the globe and the tube will fill up anew,
gsince the air that they contain will be expelled THE DICAIOMETER.
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“by the liquid that enters thereinto. The ewer being again turned over, an
equal quantity of liquid will flow anew, save a difference due to the amall fube,
AE, since this latter will not alwayes be full, and will empty in measure as the
ewer does; but such difference is very insignificant.

MIRACULOUS VESSELS.

Ctesins, the Greek, who was physician to the Court of Persia at the begin-
ning of the fonrtl: century of our era, and who has written a history of that
country, narrates the foliowing fact: Xerxes, having caused the tomb of Belus
to be opened, found the body of the Assyrian monareh iu a glase coffin which
was nearly full of oil. ¢ Woe to Iiim,” said an inseription at the side, ‘“ who,
having violated this tomb, does not at once finish the filling of the coffin.”

Xerxes, therefore, ut once gave orders to have oil poured into it; but what-
ever the guantity was that was put in, the coffin conld not be filled. This mir-
acle muat have been effected by means of a siphon, analogous to the one fonnd
in the Tantalus cup, and which beecomes primed as soon as the level rises in the
veasel above the Lhorizontal; that is, on & line with the upper part of the tube’s
earve. In fact, proof has been found of the uee of the siphon among the
Egyptians ae far back as the
eighteenth dynasty, and Her-
on, in his ““ Pneumatics”
(book xii., chap. iii.}), de-
geribes a very large number
of vessels that are founded
upon its nee.

The ancients, likewise,
solved a problem contrary to
that of the tomb of Belus,
and that was one connected
with the constroction of a
vessel that should always re-
main full, whatever wae the
quantity of water that. was
removed from it, ov, at least,
which should remain fuil
even when a large quantity
of water was taken from it.

The annexed engraving
(Fig. 1) shows one of the ar-
rangements employed.

“Let AB be a. vessel
FIG. ].—A MIRACULOUS VESSEL OF HEROK, containing a quantity of
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water equal to that which may be demanded, and I" 4 a tube that puts it in
communication with a reservoir, H ©, lower down. Near thiz tube there is
fixed a lever, EZ, from whose extremity, E, is suspended a cork float, K, and
to whose other extremity, Z,

there ia hooked & chain that

carries a leaden weight, 5.

““'The whole should be so
arranged that the cork, K,
which floats on the water,
ghall close the tube’s orifice;
that when the water flows out,
the cork, in falling, shall
leave such aperture free; and,
finally, that when a new sup-
ply of water enters, the cork
ehall rise with it and close
the orifice anew. To effect -
this the cork must be heavier
than the leaden weight aue-
pended at . Now, let AM
be a vessel whose edges should
be at the same height aa the
level of the water in the reser-
voir when thers is no flow il
througl the tube because of “ | -
the cork float. Again, let ” ‘| ” Ml“f”[l 1l .
&N be a tobe that connects S
the rcﬁel'vﬂif “-ith the bﬂﬁﬁ Of FIG, 2. —MIKACULOUS VESSEL OF IERON.
the vessel, A4 M.

**So, then, when we remove water from the vessel, .4 M, after it has onco
been filled, we shall at the same time lower the level of the water in the reser-
voir, and the cork, in falling, will open the tube. 'The water thereupon run-
ning into the lower reservoir, and from thence into the external vessel, will
cause the cork to rise and the flow to cease, and this will occur every time that
we remove water from the tazza.”

There were, also, vessels which discharged but a certain definite quantity of
the liquid that they contained, We have already described one of these, but
here is another that is more comphcated wherein the quantity of hqmd that it
measures out may bs cansed to vary in the same vessel.

A vessel containing wine, and provided with a spout, being placed upon &
pedestal, to cause the spout, by the simple moving of a weight, to allow a given
quantity of wine to flow ; now, for example, half a cotyle (0.13 liter), and- now
- & whole cotyle; or, brieﬂy, any quantity that may be desired.

“Tet A B be the vessel into which the wine is to be put (Fig. 2). Near
its bottom there is a spout, 4. Its neck is closed by a partition, EZ, through
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which passes a tube that runs toé the bottom, but leaving, however, sufficient
space for the passage of the water. Let K 4MN be the pedestal upon which
the vessel stands, aud 5 O another tube thut reaches as far as the partition und
enters the pedestal. In the latter there is sufficient water to stop up the orifice
of the tube, 5 0. Finally, let i7P be a lever, half of which is in the interior
of the pedestal and the other halt external ta it, and which pivots on the peint
=, and carries suspended from its extremity, I1, a clepsydra having an aper-
ture, T, in the bottom.

““I'he spout being closed, the vessel is filled through the tube, H 0, before
putting water into the pedestal, so that the air may escupe throngh the tube,
H 0. Then, through any aperture whatever, water is poured into the pedestal
in such 8 way as to close the orifice, O; and, after this, the spout, 4, i3 opened.
It is clear that the wine will not flow, since the air cannot enter anywhere.
But, if wo depress the extremity, P, of the lever, a part of the clepeydra will
rise from the water, and the orifice, O, being frecd, the spout will flow
until the water lifted up in the clepsydra has, on running out, closed this same
orifice again, If, when the clepsydra has become fnll again, we still further
doprese the extremity, I, the liquid in the clepsydra will take longer to flow
out, and more wine will consequently be discharged from the spout, If the
clepsydra rizes entirely from out the water, the flow will last still longer yet.
Instend of depressiug tho extremity, P, by hand, we may use a weight, &,
which i movable on the external part of the lever and capable of lifting the
whole of the clepsydra oub of the water when it is placed near P. 'This
weight, then, will lift a portion only when it is farther away from such point.
We must proceed, therefore, with a certain number of experiments upon the
flow throaglh the spout, and make notohes on the lever arm, I’ X, and register
the quantities of wine that correspond thereto, so that, when we desire to cause
a definite quantity to flow, we shall only have to put the weight on the corres-
ponding notch, and jeave it.” ’

The miracle of changing water into wine is one of those upon which the
ancients exercisud their imaginations most. Heron and Philo describe fifteen
apparatus designed for effecting this, and more generally for cansing different
liquors to flow at will from the same vessel.

Here ig one of the simplest of them (Fig. 3): ¢ There are,” says Heron,
““certain drinking-horne which, after wine has been put into them, allow of
the flow, when water is introduced into them, now of pure wine, and now of
pure water.

““They are constructed as follows: Iet AB I'4 be a drinking-horn pro-
vided with two diaphragms, 4 E and Z H, through which passea a tube, & K,
this being soldered to them and containing an aperture, 4, slightly above the
diaphragm, Z 1. Beneath the diaphragm, 4 E, there is a vent, M, in the side
of the vessel.

“Buch arrangements having been made, if any one, on stopping the ori- .
fice, I', pours wine into the horn, the liquor will flow through the aperture, 4,
into the compartment, 4 EZ H, gince the air contained therein can escape
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through the vent, M. If, now, we close the vent, the wine in the compart-
ment, 4 EZ H, will be held there. Consequently, if, on closing the vent, M,
we pour water into the part, ABAE, of the vessel, pure water will flow out
through the orifice, I™; and if, afterward, we open the vent, M, while there is
yet water above the upper diaphragm, a mixture of wine and water will flow
out. Then, when all the water has been discharged, pare wine will flow.

** On opening and closing the vent, M, oftener, the nature of the flow may
be made to vary; or, what is better satill, we may begin by filling the compari-
ment, 4 K Z H, with water,
and then, closing M, pour
out the wine from above. l '
Then weshall see a snccessive
flow of pure wine and of wine ‘
and water mixed, when we
open the vent, M, and then,
again, of pure wine when the
vent is elosed anew; and this
will ocetr a8 many times as
we desire it.”’

The apparatus reprezented
in Iig. 4 is very curions, and
might be put to some usefnl
application, without mention-
ing that which wine mer-
chante might muke of it by
changing* the erder of the
liguids and leaving in view
only the \'OSSGI, A B, and the FIG B.—1ERON'Y DUINRING-HOIN.
cock,

*“ Being given,” says Heron again, ‘“two vessels, one of them containing
wine, it is required that whatever be the quantity of water poured into the
empty one, the same quantity of a mixture of wine and water, in any propor-
tion whatever (two parts of water to one of wine, for example), shall flow out
through a pipe.

““Let A B be a vessel in the form of a cylinder, or of a rectangular parallel-
opipedon. At the side of it, and upon the same base, we place another vessel,
1’4, which is hermeticaliy closed, und of cylindrical or parallelopipedal form,
like AB. But the base of A B must be double that of I" 4 if we desire that
the quantity of water ghall be double that of the wine in the mixture. Near
I 4 we place another vessel, E Z, which is likewise closed, and into which we
have poured wine. The vessels, I'4 and EZ, are connected by a tube, H & K,
which traverses the diaphragms that close them at their upper part, and which
is soldered to these. In the vessel, EZ, we place a bent siphon, .{MN,
whose inner leg should come so near to the bottom of the vessel as to leave
just enough space for the liquid to pass, while the other leg ruus into a neigh-

15
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boring vessel, 50. From this latter there starts a tube, IT P, which passee
through all the vessels, or the pedestal that supports them, in snch a way that
it can be easily carried under and very near the bottom of the vessel, A B.
Another tube, 2 T, traverses the partitions in the vessels, AD and I'4.
" Finally, near the bottom of A B we adjust a small tube, ¥, which we inclose,
with the tube HL, in a pipe, € X, that is provided with a key for opening or
closing it at will. Into the vessel, EZ, we pour wine through an aperture,
{2, which we close after the liquor has been introduced.

FIG, 4—AN APPARATUS OF HERON PERMITTING OF MIXING WINE AND
WATER IN DEFINITE PROPOHTIONS,

*“ These arrangements having been made, we close the pipe, X @, and pour
water into the vessel, A B. A portion, that is to say, one-half, will pass into
the vessel, /'J, through the tube, Z'I, and the water that enters I"4 will
drive therefrom a quantity of uir equal to itself into EZ, thronugh the tube,
HO®K. In the same way this air will drive an equal quantity of wine into
the vessel, O 5, through the siphon, 1M N. Xow, upon opening the pipe,
® X, the water poured into the vessel, A B, and the wine issning from the
vessel, O &, through the tube, JI P, will flow together, and this ia just what it
was proposed to effect.”

The accompanying figures, borrowed from a work on * Scientific Recre-
ations,”” by the late editor of La Natwre, M. Gaston Tissandier, representa
a magic vace and pitcher such as the anciente were accustomed to employ
for the purpose of practicing a harmless and ammusing deception on those who
were nob acquainted with the structure of the apparatus. For instance, if
auny one should attempt to pour wine or water from the pitcher shown in the
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cat, the liquid would run out through the apertures in the sides. But the
person who knew how to use the vesse]l would simply place his finger over the
aperture in the hollow handle (Fig. 6) and then suck through the spout, A,
when the liquid would flow up throngh the handle and through s channel run-
ning around the rim of the vessel and so reach the spout. These magic vases,
cups, pitchers, etc., were not only in use among the ancients, but were quite

/ N <

77

FIG. h—MAGICAL YEBSELS UF THE EWHTEENTH FIG. 8,—8BCTION OF A MAG-
CENTURY. 1CAL PITCIIER,

common in the eighteenth century, and numerouns specimens are to be seen in
European collections. "The ones shown in the accompanying cuts are pre-
served in the Museum at Sévres. These apparatus are all based on the use of
concealed siphons, or, rather, their construction is based on the principle
of that instrument. Devices of this kind admit of very numerous modifi-
cations, Thus fankards have been so contrived that the act of applying
them to the lips charged the siplhon, and the lignid, instead of entering the
month, then passed through a false passage into a cavity formed for its recep-
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tion below. By making the cavity of the siphon sufficiently large, a person
ignorant of the device would find it a difficalt matter even to fasfe the con-
tents, however thirsty he might be. Dishonest publicans, whose signboaru-
annonnced ‘“ entertainment for man and beast,’’ are said to have thus despoiled
travelors in old times of a portion of their ale or mead, as well as their horses
of feed. Oate were put into a perforated manger, and a large part forced
through the openings into a receptacle below by the movements of the hungry
animal’s month. Ieron, in the eighth problem of his *‘ Spiritalie,” figures and
describes a magical pitcher in which a horizontal, minntely perforated partition
divides the vessel into two parta, The handle iz hollow and air-tight, and at
its upper part a emall hole is drilled where the thumb or finger can readily
cover it. If the lower part of the pitcher be tilled with water and the upper
with wine, the liquide will not mix as long as the small hole in the handle
is closed; the wine can then be either drunk or poured ont. If the hole be
left open for some time, a mixture of both liquids will be discharged. “ With
a vessel of this kind,” says an old writer, *‘ you may welcome unbidden guests.
Having the lower part alrendy filled with water, call to your servant to fill
yonr pot with wine; then you may drink unto your guest, drinking up all the
wine; when he takes the pitcher, thinking to pledge you in the same, and
finding the contrary, will happily stay away until he be invited, fearing that
hia next presumption might more sharply be rowarded.” Another old way of
getting rid of an nowelcome visitor was by offering him wine in a cup having
donble sides and an air-tight cavity formed between them. When the veseel
was filled, some of the liquid entered the cavity and compressed the air within,
g0 that when the cup was inclined to the lips and partly emptied, the pressure
being diminished, the air expanded und drove part of the contents in the face
of the drinker. Another goblet was so contrived that no one could drink out
of it unless he understood the art. The liquid was suspended in cavities, and
discharged by admitting or excluding air through several secret openings.

The apparatus represented in the iltustration (Fig. 7) represente an
arrangement gimilar to that of the inexhaustible bottle of Robert-Houdin, but
it is more ingenious. The problem proposed, as ennnciated by Heren, the
Greek engineer, who describes the apparatus, i as follows: “ Being given a
vessel, to pour into it, through the orifice, wines of several kinds, and tu
cause any kind that may be designated to flow ont through the same orifice, so
that, if different persons have poured in different wines, each person may take
out in his turn all the wine that belongs to him.

“Let A B be a hermetieally closed vessel whose neck is provided with a dia-
phragm, EZ, and which iz divided into a5 many compartments as the kinds of
wine that it is proposed to pourinto it. Let us suppose, for exampile, H & and
K A are diaphragms forming the three compartments, 3, N, and =, into
which wiue is to be poured. In the diaphragm, E Z, there are formed small
apertures that correspond respectively to each of the compartments. Let O,
I1, and I be such apertures, into which are soldered small tubes, 172, 0T,
and P I, which project into the neck of the vessel. Around each of these
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tubea there are formed in the diaphragm small apertures like those of a sieve,
through which the liquids may flow into the different compartments. When,
therefore, it is desired to introduce one of the wines into the vessel, the vents,
Z, T, and T are stopped with the fingers, and the wine is poured into tlie
neck, @, where it will remain without flowing into any of the compattments,
because the air contained in the latter hag no means of egress. Bat, if one of
the said vents be opened, the air in the compartment corresponding theretn
will flow out, and the wine will flow into such compartment through the ape:-
tures of the sieve. Then, cloging this vent in order to open another, ancther

Flii, 7.—TITE MAGI' BOTTLE.

quantity of wine will be intreduced, and so on, whatever be the number of
wines and that of the corresponding compartments of the vessel, A B.

“ Let us now see how each persen in turn can draw his own wine out through
the ;ame neck. At the bottom of the vessel, A B, there arc arranged tubes which
start from each of the compartments, to wit: The tube, x4, from the com-
partment, M; the tube w o, from N, and the tube A g, from 5. The extrem-
ities, s, &, and s, of these tubes shonld communicate with anotber tube, v, in
which is accurately adjusted another, f# /7, closed at I’ at its lower extremity
and having apertures to the right of the orifices, ¢, o, and 4, so that such aper-
tares may, in mensure, as the tube revolves, receive respectively the wine con-
tained in each of the compartments and allow it to flow to the exterior throngh
the orifice, 4, of the eaid tube, # 7. 'To this tube is fixed an iron rod, & ¢,
whoee extremity, &, earries a lead weight, 5. To the extrenity, &, is fixed an
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iron pin supporting a small conical cup whose concavity points upward, Let
ns therefore suppose this truncated cone established, its wide base at &, and
its narrow one (through which the pin paeses} at .* Again, one must have
small leaden balls of different weighte, and in number equal to that of the
compartments, M, N, and X. If the emallest be placed in the cup, §4, it
will descend on account of its weight until it applies iteelf against the internal
surface of the cup, and it will be necessary to so arrange things that it may
thus canse the tube, # I, to turn so as to bring beneath # that one of the
apertures that corresponds to it, and that will thus receive the wine of the com-
partment, M. This wine will then flow as long az the hall remains in the cup.
If, now, the ball be removed, the weight, », in returning to its first position,
will close the orifice, ¢, and stop the flow. If another ball be placed in the
cup, a further inclination of the rod, &d, will be produced, and the tube,
B I, will revolve further, so as to bring ita corresponding aperture beneath o,
Then the wine contained in {he compartment, N, will flow. If the ball be
removed, the weight, #, will redescend to its primitive place, the aperture, o,
will be closed, and the wine will cease to flow. Finally, upon placing the last
ball {(which is the heaviest), the tube, £, will turn still more, so a8 to cause
the flow of the wine contained in the compartment, =,

“ 1t must be remarked that the smallest of the balis should bo so hieavy that
when placed in the cup it shall ontweigh the weight, », and consequently bring
about the revolution of the tabe, §I". The other balls will then e sufficient
to cause the revolution of the said tube,”

ANCIENT OR(GANS.

The hydraulic organ filled with its powerful voice the vast arenas in which
the gladiators fought, and Petronius relates that Nero one day made a vow to
play one of them himself in public if he escaped a danger that threateued
him. The invention of them ie atiributed to Ctesibins.

Fig. 1 gives a reproduction of one of these instruments as described by
Heron in his ‘‘ Pneumatics.”’

Iet B4 be an altart of bronze containing water, Lef there be in the
latter an inverted hollow hemispliers, L Z II (called a damper), that allows the
water to pass all around ite bottom, and from the top of which rise two tubes
that communicate with the interior. One of these tubes, H K, ia bent in the
interior and eommunicates with a small inverted box,} N IT, the aperture of
which is at the bottom, and the interior of which is bored out so that it may
receive a piston, P I, which should fit very accurately so a8 to allow no air to

* The text does not agree with the figure given by the M8S., Moreover, there is an
arrangement hiere that it iz difficult to understand from Heron's description,

4 Altars were c¥lindrical or square pedestals, characterized by a cavity in the upper
platform, in which a fire was lighted.

} Thia box performs here the offiee of a8 pump chamber,
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pass. To this piston ie fixed a very strong rod, T p, with which is connected
another rod, y @, movable arcund a pin at y.* This lever moves upon a fixed
vertical rod, ¥ X. Upon the bottom of the box, N 71, is placed another box,
L2, which communicates with the first, and which is closed at the upper part
by a cover that contains an aperture to allow of the passage of the air into the
box, N II. Uunder the aperturs of this cover, and in erder to close it, there
is arranged a thin disk, held by means of four pins which pass through aper-

FIG., 1.—NYDRAULIC QRGAN,

tures in the dick, and are provided with heads in order to hold it in place.
This disk is called a platysmatim (Fig. 2). The other tube, ZZ', is carried by
the hemisphere, E Z 11, and ends in a transverse tnbe, A A',} upon which rest
pipes communicating with it and baving at their extremities glossocomiums{
that communicate with these pipes, and the orifices, I3, of which are open.
Across theee orifices, covers provided with holes § slide in such a way that
when they are pushed toward the interier of the organ their holes cor-
reapond to the orifices of the pipes {and to those of the tube A A’), and that
when they are pulled back, the pipes are closed, since there iz no longer any
correspondence.

* The figure shows another arrangement.
4 Called & wind.chest in modern organs, 1 Flute moutlhs, & Registers,
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If, now, the transverse rod, y @, be lowered at &, the piston, P =, will rise
and compress the air in the box, N = O J7, and such air will close the apertare
of the small box through the intermedium of the platysmatim described
above, It will then pass into EZ I by means of the tube, K H, then into the
transverse tube A A, though the tube ZZ', and finally from the transverse
tube into the pipes, if the orifices correspond to those of the covers, and this
will oceur wheu all the covers (or only a few of them) have been pushed
toward the interior.

In order that their orifices may be open when it is desired to make eertain
pipea resound. and that they may be closed when it is desired to canse the
sound to cease, the following arrangement is emploved: Let us consider iso-
lately one of tho mouths placed at the extremity (Fig. 3}. Let y & be this
mouth, & ita orifice, A A’ the transverse tube, and ¢ the cover that is adapted
and the aperture of which does not coincide with the apertures of the pipesat
this moment. Let us now
suppose o jointed arrange-
ment composeil of three rods,
&, 4, and v, the rod, ¢ &, be-
ing attached to the cover, &,
and the systern as a whole
moving around a pin, u. It
will be seen that if we lower
with the hand the extremitr,
v, of the system toward the
orifice of the glossocominms,
we shall canse the cover to
move toward the jnterior, and that, when it arrives there, its orifice will co-
incide with the orifices of the pipes. In order that, upon removing the
lhand, the enver may he carried back toward ithe exterior and close all com-
munication, an arrangement such as the following may be employed.
Bencath a number of glossocomiums, there is established a bar equal in length
to and parallel with the tube, A A’, and to which are fixed strong cnrsed
plates of liorn, such ws p, placed opposite pd. A cord is fixed to the
end of this plute and winds aronnd the extremity, &, in such a way that when
the cover ia moved toward the exterior the eord shall be taut.  If the extremity,
¥, then be lowered, and thoe register be thns pushed into the iuterior, the cord
will draw upen the horn plate, and by its force, right it. DBut as soon as the
pressure ceases, the plate will resume its former position und draw the cover
back in such & way as to prevent its orifice from establishing a commutnication.
This arrangement being adopted for all the glossocomiums, it will be seen
that in order to canse any one of the pipes to resonnd, it will suffice to depres
the corresponding key with the finger.  Wlien, on the contrary, it is desired to
cause the sound to cense, we shall merely have to lift the finger, and the effect
will be produced iy the motion of the cover.

Water is poured into the small altar in order that the compressed air that

FIGE, 2 AND 3.—DETAILS OF THE BYDHRAULIC ONGAN
BIHOWNK IN FIG. L.
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is driven from the box, N II, may, owing to the pressure of the liqnid, be
retained in the damper, EZ H, and thus supply the pipes. When the piston,
I* 2, is raised, it therefore expels the air from the box into the damper, as has
been explained. Then, when it is lowered, it opens the platysmatim of the
gmall hox. By thie meuns, the box, N IT, becomes filled with air from the exte-
rior, which the piston, raised anew, drives again into the damper.

It wonld be better to render the rod, Ty, immovable at 'T, around a pin,
and fix at the bottom, P; of the piston a ring through which this pin would
pass, 50 that the piston would have no lateral meotion, but would rise and
descend with exact perpendicularity.

Porta, at the beginning of the seventeenth century, constructed at Naples
a hydraulic organ nccording to the arrangement just described. A few years
afterward, in 1645, Futher Kircher constructed another at Rome for Pope
Innocent X. These organs had thie defect of not preserving the note, but of
giving a series of harmonies. On the other hand, they produced an sxceedingly
agreenble tremolo. It was probably these numsusl varistions in sound that
charmed the ears of tlie Greeks and Romans.

Heron afterwarde describes a bellows organ, motion to which i8 communi-
cated not by manual power, but by a windmill. Fig. 4 shows the arrange-
ment with sufficient clearness to permit ns to dispense with a deseription. It
is interesting to reproduce, in that it carries the origin of windmills (which it
i3 cluimed were unknown to antiquity, because Vitruvius and Varro do not
gpeak of them) back at least te the secend centnry before our ers.

Fld, L—WINDMILL ACTLATING THE BELLOWY OF AN URGAN,



CHAPTER IIL
THE ORIGIN OF TIIE STEAM ENGINE.

All works that treat of the history of the steam engine speak of the eoli-
pile of Heron as the most ancient manifestation known of that power which
to-day fills the world. But very few persons know that we also find in the
‘ Pneumatica >’ of the Greek engineer the germs of the tubular boiler and of the
Papin cock which has been replaced in modern engines by the long D-valve,
Here, in the first place, is a literal translation of the two passages that have
reference to the apparatus, so often cited, of Heron:

*“ Balls may bo held tn the air by the following metlod ;

““Fire is lighted under a boiler that contains water and is closed at its
upper part. From the cover starts a tube which rises vertically, and at the
extremity of which s hollow hemisphere i8 in communication with it. On
placing a light ball in this hemisphere it will happen that the steam, on rising
through the tonbe, will raise the ball in such a way that it will remain sue-
pended.*

¢ To eanse the revelution of a sphere on a pivol by means of a boiler placed
over a fire,

“Let A B (Fig. 2¢) be a boiler containing water and placed over a fire.
It is closed by meane of a cover, I 4, which is fraversed by a beut tube, EZ IT,
whose extremity, H, enters the hollow ephere, & K, in the direction of the
latter’s diameter. At the other extremity is placed the pivot, AM N, which
ig fixed upon the cover, I"4. There are added to the sphere, at the two
exiremities of one of ita diameters, two tubes bent at right angles and perpen-
dicular to the line, HN. When the boiler is heated, the steam will pass
through the tube, E Z H, into the small sphere, and, issuing through the bent
tubed into the atmosphere, will cause it to revolve in situ.” .

The following apparatus, likewise described by Heron, but not so well
known as those that preceded, shows that the ancients employed steam (mixed
with hot air, it ie true) for caunsing liguids to rise. According to Father
Kircher, who reports it on the faith of an author named Bitho, there was at
Sais, Egypt, a temple dedicated to Minerva in which there was an altar upon

*Fig. 1 is borrowed from a MS. of the ‘‘ Pneumatics ™ dating back to the Renaissance.
The boiler should have been represented over a fireplace.

t This figure, likewise borrowed from a M3. of the Renaissance, is sufficiently clear to
allow letters to be dispensed with,
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which, when a fire was lighted, Dionysine and Artemis (Bacchns and Diana)
poured, ons of them wine, and the other milk.

The miracle was psrformed as follows:

< On lighting a fire upon an allar, figures make libations and serpenis
kiss (Fig. 3).*

““Yet A B be a hollow pedestal upon which there is an altar, I', in whose
interior there is a large tube, 4 F, that descends from the fireplace into the
pedestal and divides into three small tubes. Ome of the latter, EZ, runs to
the serpent’s mouth; another, £ H ©, to a vessel, K 4, snitable for containing

FIG. L-HERON'S EOLIPILE. Filg, Z—HEHUN'S WHIRLING EOLOFILE,

wine, and the bottom of which should bo above the figure, M, as this tube has
to be connected with the cover of the veseel, K .4, by a grating; and the
third tube, E N =, rises likewise to a vessel, (, suitable for receiving wine, and
is connected in the same way with its cover. The two latter tubes are soldered
to the bottoms of the vessels, and in each of these vessels there is a siphon,
PZand TY. One extremity of each of these tubes dips into the wine, while
the other, which ends in the hand of the fizure that is to make the libation,
traverses the side of the wine vessel. When you wish to light the fire, you will
firast put a little waler into the tubes so that they shall not be burst by the
dryness of the fire, and you will stop up all the apertures so that the air shail
not escape. Then the blast from the fire, mixed with the water, will rise
through the tubes up to the gratings, and, passing through these, will press

* The letters on the engraving are again dispensed with,



W MAGIC: STAGE ILLUSIONS AND SCIENTIFIC DIVERSIOXNS.

npon the wine and cause it to flow throngh the siphons, P 3 and T 7. The
wine issuing thos from the hands of the figures, the latter will appear to make
libations as long as the altar is burning.  As for the other tube, which leads
the blast to the serpent’s mouth, it causes the latter to hiss,”

Y LN

il
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FIG, 30 DERON"S MAGVELOCS ALEA,

As rezards the gock and the tubular boiler, we find these in g hot-wafer
stnve which Ieran oalls by the fGrees Latin name miliarion, because of 18
resemblance to a milestone.

Fig. 4 shows s, in the conter, the fireplace in the shape of a verticsl "

Digitized by GOOSIQ
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inder, which shonld have beneath it an air vent that is not shown in the cut.
All aronnd this there is a boiler, likewise cylindrical, filled with water. A cer-
tain number of tubes, such as O K and M N, put its different parts in com-
munication by passing through the fireplace, and thus increase the heating
surface,

The cock, T, serves to let off hot water, and the funnel, Z, to introduce
cold water into the boiler throngh a tube which rnns to the bottom of the
latter. The object of the bent tube is to allow of the escape of air when

FlG. 4 —HERON'S TUHDLAR BOILKR,

water ia pounred in, and to give exit to the steam that may be formed, and thus
avoid the ejection of water through the funnel, Z. Heron, in his text, says that
this tube debouches in the interior of the funnel so that it shall not be per-
ceived, and not as we have shown it for the sake of greater clearness.  In the
figure there may be seen a compartment formed by two vertical plates that
make an angle into whicli water cannot enter.  This is designed for actuating
different figures through the play of the steam and of the several way cocks
that I have mentioned. ‘Phis latter consists of two concentric tubes capable of
revolving with slight frictien one within the other. The external tube, I"4,
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is fixed to the upper side of the stove, and fraverses it. It containe three aper-
tures, @, , and y, placed at different levels, and commuricating, through
small tubes, with the figures that are to be presently mentioned. The internal
tube, A B, is open at ite lower part, and thue communicates with the interior of
the compartmeut, but ie closed at ite upper part, which latter debouches above
the stove and may be manmuvered by the handle, A. It contaius three aper-
tares at the sume levels as apertures ¢, ¢, and y, but differently placed, ao
that when, through a rotary motion of the tube, A B, one of them is bronght
opposite an aperture of the same level in the tube, I' 4, the two others do not
correspond. The positions that it iz necessary to give them in order that such
correspondences shall occur are denoted by marks engraved on the visible por-
tions of the tnbes. The tube, @, terminates in a serpent’s head which bends
toward the freplace, and tube, 3, terminates in a triton who holds a trumpet
to his month. Finally the tnbe, y, carries at its extremity a whistle that
debouches in the body of & bird filled with water.

It will now be seen what will oeccur. The tnbe, A B, is removed and a
little water is put into the compartment. This water flows inte the tube, 45
(which passes nnder the fireplace and is closed at the side opposite its aper-
ture, 5), and is couverted into steam. When the tube, A B, has been replaced,
the steam may at will be passed into the body of the bird, which will warble,
or inte that of the triton, who will blow his trumpet, or, finally, into that of
the serpent, which will blow into the fire and quicken the flames.



CHAPTER 1V.
GREEK LAMPS, TOYS, ETC.

PERPETUAL LAMPS,

The ancients utilized, in their prestiges, combustible gases, which, in many
places, were disengaged naturally from the earth.

The Arab Schiangia, in a passage quoted by Father Kircher, expresses him-
self in this wiss: :

“In Egypt there was a field whose ditches were full of pitch and liquid
bitumen. Philcsophers, who understood the forces of nature, constructed
canals which connected places like thess with lamps hidden at the bottom of
subterranean crypis. These lampa had wicke made of threads that could not
burn. By this means the lamp, once lighted, burned eternally, because of
the continuous influx of bitumen and the incombustibility of the wick,”

It is poasible that it was to an artifice of this same nature that were due
some of the numerous perpetual lamps that history has preserved a reminis-
cence of, such as that which Plutarch saw in the temple of Jupiter Ammon,
in Egypt, and that in ihe temple of Venns, which Saini Augustine could only
explain as due to the intervention of demons. But the majority of them owed
their peculiarity only to the precantions taken by the priests to feed them with-
out being seen. It waa only necessary, in fact, that the wick, which was made
of asbestos threads or gold wire, should be kept intact, and that the bedy of
the lamp should communicate with a reservoir placed in a neighboring apart-
ment in such a way that the level of the oil should remain counstant. Heron
and Philo have left us descriptions of a cerfain number of arrangements that
permittied of accomplishing such an object.

The same anthors likewise point out different processes for manufacturing
portable lamps in which the oil rises antomatically. The most ingenious one
is that which is at the present day known under the name of ‘‘ Heron’s Foun-
tain- LA

The following is the Alexandrine engineer’s text:

“ Construction of a candelabram such that upon placing a lamp thereon,
there comes np ihrough the handle, when the oil is consumed, any quantity

*In 1801, Carcel and Carreau applied Heron’e system to lamps without, perhaps, know-
ing that they were thus returning to the primitive apparatus.
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that may be wished, and that, too, without there being any need of placing
above it any vessel gerving as a reservoir for the oil.

‘“ A hollow candelabra must be made, with a base in the shape of a pyra-
mid. Let AB I 4 be such pyramidal base, and in this let there be a parti-
tion, EZ. Again, let Fl & be the stem of the candelabrum, which ghould also
be hollow. Above, let there be placed a vessel, K A, capable of containing a

large quantity of oil., From the parti-
tion, E 7, there starts atube, M N, which
traverses it and reaches aslmost to the
cover of the vessel, K .4, vpon which lat-
ter is placed the lamp in such a way as to
allow onlya passago for theair. Another
tube, = O, passes through the cover and
runs down, on the one hand, to the bot-
tom of the vessel, K .1, insuch a way that
the liquid may be capable of flowing, and
on the other, forms aslight projection on
the cover. 'l'o this projection there is
carefully adjusted anotler tube, 11, which
is provided with a stopper at its upper
part, and, traversing the bottom of the
lamp and united with it, is wholly in-
closed within the interior of the lamp.
To the tube, II, there is soldered another
and very fine one which communicutes
with it and reaches the extremity of the
" lump handle. This tube debouches in
the latter in guch a way that its contents
muy empty into the lamp, the orifice of
which ig of the usuval size. Umnder the
partition, EZ, there is soldered a cock
that enters the compartment, T4 EZ, in
gnch a way that when it is open the
water from tbhe chamber, ABEZ, may
pasg into the compartment, I" 4 K Z,
Through the upper plate, A B, there is
pierced a small hele, through which the compartment, A BEZ, may be filled
with water, the air within eseaping througl the same aperture.

““ et us now remove the lamp and fill the vessel with oil by the aid of the
tube, = 0. The air will escape through the tube, M N, and afterward throngh
a cock which is open near the bottom, 1”4, when the water has flowed out
from the compartment, I"J EZ. Let us place the lamp upon its base, con-
necting it at the same time with the tube, 1.  When it becomes necessary to
pour oil into it, we will open the cock near the partition, EZ, The water
that is in the compartment, I"J EZ, as well ag the air therein, being forced

PLATO'S LAMP.

-
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through the tube, M N, into the vessel, will canse the oil to rise and pass into
the lamp through the tube, = O, and the one that forma a continnation of it.
When it is desired to cause the oil to stop coming over, the cock is closed,”
when the flow will cease. This may be repeated as often as may be necessary.”
Buch was, perhaps, Plato’s lamp, of which Athenmus speaks in the ‘ Ban-
quet of the Sophists,” and by means of which the illustrious philosopher was
enabled to have a light for himself during the longest nights in the year.

AN ANCIENT AUTOMATON.

In his “ Sptritalia > (written about 150 B.c.} Heron describes several aunto-
mata of which figures of birds form a part; but perbaps the most remarkable
for its ingenivus simplicity is No. 44, the illustration of which we reproduce.

The description of this, as given by Heron, is somewhat meager and unsatis-
factory, but the drawing is so very plain that, taken iu connection with other
mechanism in his work, operated in a similar way, it is easy to understand how
the desired result was accomplished.

An air-tight box of metal was provided, which waa divided into four com-
partments, 1, 2, 3, 4, by horizontal diaphragm plates. On the top of this box
wase & basin, O, for receiving the water of a fountain, Around thia basin were
four birds, A, B, C, D, perched upon branches or shrubs, which apparently
grew out of the top of the box. Each of these branches was hollow, and
communicuted with one of the compartments already named, by one of the
pipes, 9, 10, 12, aud 13, which paseed but a very short distance through the
tope of the several compartments. The bodies of the birds were also lollow,
and were connected with the hollow branches by tubes in their legs. In the
hollow body of each bird were two musical reeds or whistles of different note.
One of these would sound when air was forced outward through the beak of
the bird, and the other would only respond to air drawn inward. This alter-
nate action of the air, and counsequent varintion of note, wae produced by the
peculiar way in which the water supplied by the fountain was made to pase
through the several compartments.

The water from the basin, O, entered compartment 1 near its bottom by
the pipe 11, and as it rose in the compartment, it compressed the air above it,
which escaped through the beak of the bird, A, and caused its first note to
gound; but when the water reached the top of the bend of the siphon 5, it at
once began to discharge by that siphon inte compartment 2; but as the
siphon 5 was so propertioned that it discharged the water much faster than
it was supplied by pipe 11, the level of the water in compartment 1 gradu-
ally fell, and the air in passing into this compartment through the beak of the
bird, A, caused iis second note to sound. As the water rose in compartment
2, it compressed the air above it, which passed by the pipe 10, to the bird, B,
which then sounded its first note, while the bird, A, was sonnding ite second,

18
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and this state of affnirs continued until all of the water was discharged from
the compartment 1, and compartment 2 was filled to the top of the bend of
siphon 6, which then began to discharge into compartmeut 3; and as siphom
5 had ceased to operats, the water
gradnally fell in compartment 2,
and the air entering by the beak
of the bird, B, sounded its second
pote. While this was taking
place, compartment 1 was again
filling, and the first note of bird,
A, sounding; and compartment
3 wus also filling, and theair above
the water therein was being forced
by the pipe 12 inte the bird, C,
and cansing its first note to sonund.
By following out the opera-
tions described, and tracing the
actiou of the flux and reflux of the
water in the compartments 3 amd
4, it will readily be seen that the
" bird, C, will sound ita second note
“ o when the compartment 3 is being
discharged by siphon 7 into com-
ik o P partment 4, and at the same time
L the bird, D, will sound its tirst
B .

note, and that eventually the
- : ' water will escape from the antom-
" aton by the siphon 8, causing the
gecond note of the bird, D, to be
heard.

It is evident that by simple and well-known meane any or all of the bird
notes can be made to trill. and that it is only necessary to properly proportion
the discharging capucity of the siplious to insare the repetition and almixture
of the notes in a bird-like manner; and it is further evident that the employ-
ment of the idens involved is not of necessity confined to but four birds, as
several birds, each having different notes, might be operated from the same
compartment, and of course a8 many compartments as may be wished can be
used. Furthermore, the wings of the birds could be made to move, and their
beaks to open and shut. by the movernent of the same air which acted vpon
the muesical reeds or whistles,

Each of the siphons in the automaton was intermittent o its action, ceas-
ing to flow when its compartment was emptied, and beginning again spon-
tanconsly when the water reached the level of the top of it bend. The
antiquity of i ittent olplwna is of special interest from the fact of their
comparatively recent apphcatlon in sanitary plumbing.

AN ANCTENT AUTOMATON.

s
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Chaocer was not much in error as regards his own time (1328-1400), and
his words are only somewhat less true to-day:

“ For out of the old fieldes, as men saithe,

Cometh al this new corne fro yere to yere;
And ont of old bookes, in good faithe,
Cometh all this new science that men lere.”

A GREEK ToOY.

Upon a pedestal there is fixed a small tree around which is coiled a dragon,
A figure of Iercules stands near by, shooting with a bow, and there is an
apple lying upon the pedestul. If this apple be lifted from the latter, Hercules
will shkioot his arrow at the dragon, and the latter will hiss.

Mechanism of the Tey.—Let A B be the water-tight pedestal under con-
sideration, provided with o diaphragm, I'4.  To thiz latter there is fixed a
small, hollow, truncated cone whose apex points toward the bottom of the
vessel, and from which it is just sufficiently distant to permit the water to pass.
To thig cone there iz adjusted with care another one, &, which iz fized to a
chain that, passing throngli an aperture, connecta it with the apple. Hercules
holds & small horn bow, whose string isstretchied and laced at a proper distance
from the right hand. The left hand is provided with a detent. To the ex-

A GREEK TOY,
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tremity of this latter there is fizxed a small chain or s cord that traverses the
top of the pedestsl, passea over a pulley fixed to the diaphragm, and con-
nects with the small chain that joins the cone with the apple. This cord
pusses through the hand and body into the interior of Hercules. A small
tube, one of those used for whistling with, starts from the diaphragm, rises
through the top of the pedestal, and passes inte the interior of the tree or
around it.

Now, if the apple, K, be raised, the cone, &, will be raised at the same time,
the cord, X &, will be tightened, the cateh will be freed, aud thia will cause ihe
arrow to shloot. The water in the compartment A I, ruuning into the com-
partment B [7, will drive out the air contained in the latter, throngh the tube,
and produce & lLissing. The apple being replaced, the cone, #, will adjust
iteelf against the other, stop the flow, and thus cause the hissing to cease.
The arrow and itz accessories will then be adjusted anew.

When the compartment B 77 is full, it is emptied by means of a spout pre-
vided with a key, and A 4 is again filled as we have indicated.

THE DECAPITATED DRINKING HORSE.

The optical delusion known as the talking Jdecapitated person has already
been described in Book I., Chapter 1., of the present work. The ancients
invented an analogous trick, but one that was founded upon a very ingenious
moechanical combination, This is found deseribed at the end of Heron’s
“ Pneumatics,’” nunder the title, “To cut an animal in two and make him
drivk.” It is as follows: )

*Let us suppose a hollow pedestal, A BC D, divided in its center by a dia-
puragm, EF. Above the pedestal there is fixed a atatuette representing a
hotse sud traversed by a tube, M N, which terminates on the one hand in the
horge’s mouth, and in the other in the upper part of the compariment,
ABEF, after following oune of the legs. It will be conceived, in the first
place, that if the said compartment be filled with water through an aperture,
T, which is afterwards stopped up, and that then a cock be opened, so as to
form a commuuication beiween the upper compartment and the lower (which
latter is itself provided with an open sir-hole}, the water will flow, and, in
doing 8o, tend to cause a vacoum in the tube, M N, so that when a vessel of
water is brought near tlie animal’s mouth the water will be sucked up.

¢ 1f the cock be so arranged as fo present its key upon the top of the pedes-
tal, and if to the key there be adapted a statuette representing a man armed
with a club, things may be so arranged that the animal shall drink when the
man has his back tnrned, for example, and that he shall stop drinking when
the man threatens him with the club.

¢“ The following is the way in which a knife may be passed through the ani-
mal's neck without causing the head to fall or interrupting commurication
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between the mouth and pedestal. The head and body form two distinct
pieces, which are adjusted according to the plane, O P (Fige. 1, 2, and 3).
The tube, M N, ia interrupted to the right of this slit, and the two parta of it
are connected by a amaller tube, «g, which enters by slight friction into the
interior of each of them; and to this small tube, a 8, there are fized two
racke, 6 and & Above & and under ¢ are placed two segments of toothed
wheels, 7 and p, which are movable around axles fixed in the body of the ani-
mal. Over the whole there is a third wheel, which is likewise movable around

NEHON'E DHCAPITATED DRINKING HOISH,

an axle fized in the animal’s body, and the thickness of which keeps increasing
from the centre to the circumference. This wheel iz cut out inte three parts
of circles, u, v, and 5, which have for diametere three of the sides of the
inscribed hexagon. Tt is inclosed in the neck in such a way that the cireular
eavity containing it embraces just four of the sides of the inscribed hexagon.
the two other sides projecting outside of the plane, OP. In the piece that
forms the head a cirenlar cavity is formed capable of containing this projecting
portion of the wheel, and & wedge-shaped profile is given it, so that when one
tooth of the wheel, o, is engaged therein by the edge, it can also only leave it
by the edge. Let us now supposge the wheel, o, free; let us engage one of its
teeth in the cavity, y /; let us canso the hesd and body to approach; let us
fix the wheel, o, in the body hy means of the movable axle traversing it; and
let na introduce a knife into the slit, O I, and see what will happen.

“The blade, on entering the space, &, wi]l press against one of the teeth.
and cause it to descend until it, as well as the knife, is disengaged. 'T'he tooth
above the apace, £, will then be disengaged in its turn and connect the head
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with the body again. The knife-blade, which is now under the wheel, o, rests
on the inclined plane that the figure shows in the segment, =, and, on press-
ing thereupon, causes the wheel to turn, and with it the rack, &, and the tube,
a f3, which latter leavea the tube, M, and gives passage to the blade between it
and the extremity, @. 'Then the blade comes in contact with the lower pro-
jection of the sector, p, which has been carried upward by the motion of the
rack, & that is connected with the rack, . On pressing against such pro-
jection the blade causes the segment, p, to revolve in a contrary direction,
brings £ toward the left, and caunees the small tube, « G, to enter anew the
tube, M. Communication between M and N is thus reéistaublished.”’

M. de Rochas has never found elsewhere than in the ** Pneumatics ** a descrip-
tion of this system of toothed wheels, althecugh he has read the majority of
books treating of this clasa of ideas. The description given by Heron is itself
so confased and so mutilated, and the figure that accompanies if is 20 incom.
plete, that in all the Latin editions i¢ is suppressed as incomprehenzible.

THE DECAFITATED HUHRSE, DETAILS OF THE MECHANISM IN THE NEUK.
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ODOMETERS.

In the inventory of the objects sold after the death of the Emperor Com-
modug, drawn up by Jalius Capitolinus in the life of Pertinax, we find men-
tioned, among other valuable things, “ vehicles that mark distances and
houre.”

Vitruviue (X, 14) deecribes the mechanism of these vebicles, but the fig-
ures that must have served to throw light upon the text have been lost, so that
his description is somewhat obscure. Fortunately, as a sequel to & manuseript
of the Dioptra of Heron, there bave been found two (ireek fragments upon
this same subjeet, dating back probably to the Alexandrine epoch and accom-
panied with figures. The following ig a translation, says M. de Rochas:

To MEASURE DISTANCES UPON THE SUKRFACE OF THE EARTH BY MEANS
" OF AN APPARATUS CALLED AN ODOMETER.

Provided with this instrument, instead of heing obliged to mensure land
glowly and laboriously with the chain or cord, it ie possible in traveling ina
vehicle to know the distances made, according to the number of revolutions of
the wheels. Others, it is trne, liave, previous to us, made known certain
methods of accomplishing the same object; but every one will be able to decide
between the instrument described here by us and those of our predecessors.

Let us imagine an apparatus in the form of a box (Fig. 1) in which is econ-
tained the entire machine that we are to describe. Upon the bottom of the
box restz a copper face wheel, A B, having, say, eight teeth. In the bottom
there ia an opening in which a rod, fixed to the hub of one of the wheels of

FIG., L.—UERON'S ODOMETER FOU YEHICLES,

e
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the vehicle and engaging at every revolution, pushes forward ene of the teeth,
which is replaced by the following oue, and so on indefinitely. Whenee it
results that when the wheel of the vehicle has made eight revolutions, the face
wheel will have made one. Now, to the center of the latter there is fixed per-
pendicularly, by one of its extremities, a screw whiclt, by ite other extremity,
engages with a crosspiece fixed to the sides of the box. This screw gears with
the teeth of a wheel whose plane is perpendicular to the bottom of the bor
This wheel is provided with an axle whose extremities pivot against the sides of
the box. A portion of this axle is provided with spirals formed in ita snr-
face, so that it becomes a screw. With this screw there gears a toothed wheel
parallel with the bottom of tho box. o this wheel is fixed an axle, one of
the extremities of which pivots upon the bottom, while the other enters
the crosspiece fixed to the sides; and this axle likewise carries a serew that
gears with the teeth of another wheel placed perpendicular to the bottom.
This arrangement may be continued as long as may be desired, or as long as
there is space in the box; for the more numerous are the wheels and screws,
the longer will be the route that one will bo abie ts meaanre,

In fact, every screw, in making one revolution, causes the motion of ane
tooth of the wheel with which it gears; so that the screw carried by the face
wheel, in revolving once, indicates eight revolutions of the wheel of the vehicle,
while it moves only one footh of the wheel upon which it acts. So, too, the
gaid toothed wheel, in making one revolution, will cause the screw fixed to its
plane to muke one revolution, and a single one of the feeth of the succeeding
wheel will be thrust forward. Consequently, if this new wheel has again thirty
teeth {and this is a reasonable number), it will, in making one revolution, indi-
cate 7,200 revolutions of the wheel of the vehiclie, Tet us anppose that the
latter iz ten cubite in circumference, and thie would be 72,000 cubits, that is
to eay, 180 furlonge, This applies to the second toothed wheel. If there are
others, and if the number of teeth likewiso increascs, the length of the jonurney
that it will be possible to measure will incresse proportionally. Bnt it is
well to make use of an apparatus so constrncted that the distance which it will
be able to indicate does not much exceed that which it iz possible to make in
one day with the vehicle, since one can, after measuring the day’s route, begin
anew for the following route,

This is not all.  As one revolution of each screw does not correspond with
mathematical accuracy and precigion to the escapement of one tooth, we shall
in an express experiment cause the first screw to reveolve until the wheel that
gears with it has made one revolution, and shall count the number of times
that the wheel will have revoived. Let us auppose, for example, that it has
revolved twenty times while the adjacent wheel has made a single revolution.
This wheel has thirty testh; therefore, twenty revolutions of the face wheel
correspond to thirty teeth of the toothed wheel moved by the screw. On
the other hand, the twenty revolutions aliow 160 teeth of the face wheel to
escape, and this makes a like number of revolutions of the wheel of the vehi-
cle, that is to eay, 1,600 cubits; consequently, a single tooth of the preced-
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ing whee! indicates 53} cubits. Thns, for example, when, in starting from
the origin of the motion, the toothed wheel will have revolved by fifteen teeth,
this will indicate 800 cubits, say two furlongs; upon this same wheel we shall
therefore write 53§ cubits, Making a similar calculation for the other toothed
wheels, we shall write upon each one of them the number that corresponds to
it. In this way, after we ascertsin how many testh each has moved forward,
we shall know by the same the distance that we have traveled.

Now, in order to bo able to determine the distance traveled without having
10 open the box in order to see the teeth of each wheel, we are going to show
how it ie possible to estimute the length of the route by means of an index
placed upon the external faces. Let us admit that the toothed wheels of which
we have spoken are so arranged as not to tonch the sides of the box, but that
their axles project externally and are squared so as to receive indexea. In this
way the wheel, in revolving, will cause its axle with its index to turn, and the
latter will describe upon the exterior a circle that we shall divide into a number
of parta equal to that of the teeth of the interior wheel. The index should
have a length sufficient.to describe a circumference greater than that of the
wheel, 80 that such circumference may be divided into parts wider than the
interval that separates the teeth. This circle should earry the number already
marked upon the interval wheel. By this means we shall see npon the external
surface of the box the length of the trip made. Were it impossible to pre-
vent the friction of the wheels against the sides of the box, for one reason or
another, it would then be necessary to file them off enfficiently to prevent the
apparatus from being impeded in ite operation in any way.

Moreover, ag some of the toothed whesla are perpendienlar to and others
parallel with the bottom of the box, =0, too, the circles described by the indexes
will be some of them upon the sides of the box and others upon the top.
Consequently, it will be -neceséary to so manage that the side that carries no
circle shall serve as a cover; or, in other words, that the box shall be closed
laterally.

Another engineer, probably Greero-Latin, since he expresses distances some-
times in miles and sometimes in stadia, has pointed out an arrangement of a
different system for messuring the progress of a ship.

We shall describe this apparatug, which we illustrate in Fig, 2.

Let AB be a screw revolving in its supports. Let us suppose that its
thread moves a wheel, 4, of 81 teeth, to which is fixed another and parallel
wheel, E (a pinion), of nire feeth. Iet ussuppose that this pinfon gears with
another wheel, Z, of 100 teeth, and that to the latter is fixed a pinion, H, of
18 teeth. Then let us suppose that this pinion gears with a third wheel, &,
of 72 teeth, which likewise is provided with a pinion, K, of 18 teeth, and again
that this pinion engages with a wheel, A, of 100 teeth, and a0 on; so that
finally the last wheel carries an index so arranged as to indicate the number
of stadia traveled.

On the other hand, let us construct a star wheel, M, whose perimeter is five
paces. Let us suppose it perfectly circnlar and affixed to the side of a vessel
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io such a way as to have, upon the surface of the water, a velocity equal to
that of the vessel. Let us suppose, besides, that, at every revolution of the
wheel, M, there advances, if possible, one tooth of 4. It is clear, then, that
at every distance of 100 miles made by the veseel the wheel, 4, will make one
revolution; so that, if a circle concentric with the wheel, 4, is divided inte
100 parts, the index fixed to 4 will, in revolving upon this circle, mark the
number of miles made by the number of the degrecs,

Odometers, like so many other things, have been reinvented several times,
notably in 1662 by a member of the Royal Society of London, and in 1724 by
Abblot Meynier,

FIid. 2—0DOMETER POIt VES3ELS,



BOOK III.
SCIENCE IN THE THEATER.

CHAPTER L

BEHIND THE SBCENES OF AN OPERA HOUSE.

‘Tt wonld be difficult to find anyone who would not like to go behind the
curtain of a great opera house to see how realism ia given to the performance,”
and, incideutally, to gain an insight iuto that mysterions world npon the stage
which always has such an attraction to opera-goers. Before describing in
detail the commodions stage of the Metropolitan Opera House, New York
City,* we will consider for a moment a typical English stage which is the pre-
decessor of moet stages in Ameriea. America is unfortnnate in having so few
really great opers houses, so that the description of the English stage will
anawer for most of the theaters and opera henses, with the exception of the
Metropolitan Opera House and the Auditorium in Chieago, both of which
have features of interest. For our deseription of the English form of theater
stage we are largely indebted to a series of papers by Mr., Edwin Q. Sachs,
architect, in the London ‘‘ Engineering,”’ beginning January 17, 1896, and
appearing at irregular intervals for a year and a half. This valuable seriex is
most profusely illostrated, and forms a treatise of great value, Mr. Sachs
hae written other works on opera houses, In thiz connection may be men-
tioned the French work *° Trucs ¢f Décors,” by M. Georges Moynet, architect.
This book is of rather more popular interest than the series of Mr, Sachs. 1t.
describes the ordinary equipment of the stage, but includes the obtaining of
special effects on a large scale. The, modern adjuncts of the theater stage,
such a8 hydraulic platforms and bridges, are not neglected. Many of the illu-
gions which are illnstrated in the present work are described in it, and at least
one of them appeared firat, we believe, in the *‘ Beientific American,”

Befote describing the ordinary Englich stage and that of the Metropolitan
Opera House, a few generalities are in order. The andience reslly sees a very
small proportion of the stage, for behind the eurtain is an enormous rectangn-

* The editor i3 indebted for courtesies to My, William Parry, stage manager of the Metro-
politan Opera House ; to Mr. C, D, McGiehan, the stage machinist ; to Mr. Edward Siedle,
the property master ; and to Mr. Btewart, the electrician.
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lar structure which is usually much higher than the roof of the auditorinm.
This great height is rendered necessary in order to raise the hanging scenes np
bodily without resorting to the necessity of rolling them wp. Great space
iz alao needed for the ropes, pulleys, and other mechanism unsed for working
the curtains, drop scenes, and borders. Everything above the arch of the
prosceninm is termed the ““flies.” The stage proper is the rectangular plat-
form upon which the drama iz given. Ite width is usually regulated by the
width of the epace devoted to the orchestra. There ia considerable space at
anch side of the stage for working apace. It is here that the ** wing ** or *“ gide **
scenes are stored for the various scenes of the opera, and it ia here that the
gingers and the ballet wait before going before the curtain, through the so-
called *“ entrances ** into which the depth of the stage is divided, the namber
of entrances depending upon the number of wings.

The floor of the stage runs from the footlights to the rear wall of the build-
ing, but usually the last few feet of the stage are not utilized by the perform-
ers, aa the scenery ia usually painted there in what is called the ‘¢ paint room.”
It i here that a platform, ealled the  paint bridge,” was formerly raised
or lowered, giving access to all parts of the canvas which was being painted.
But now the paint frames are usually run up and down, while the bridge remains
gtationary. The stage ie divided widthwise into sections, and these sections of
the stage floor can be raised or lowered ae desired, and it is also arranged so
that scenss, or portions of scenes, may be dropped down through the floor. As
the scenes raised upwards have to be taken out of sight, the scenes which
are lowered below the stage floor have likewise to dieappesr from the view
of the audience. This resulis in deep cellars under the stage. The cellar
ghonld, of course, be as high as the proscenium aperture through which
the andience views the scene; but this is often impossible, and various means
are employed to give a great depth to the cellar. This is sometimes man-
aged by raising the orchestra, or pit, above the ground, but this is apt to make
the theater unpopuiar with those who patronize the galleries, as it necessitates
a greater climb; and if the orchestra iz depressed below the street level, it
requires that the cellar shall bo sunk in so much further. This increases
the difficulty of drainage, and the presence of water may be a constant source
of annoyance. :

We will now describe a typical wooden stage of the English type. England
is the home of excellent stage management, and an English property master is
known all over the world by the excellence of his work. In England large
sums are spent on costly productions, and the arrangements which are provided
when the stage is built permit of lightning changes, which are so popular
there. In this country the question of expense prevents such elaborate fittings
a8 those in England. There are, of course, important exceptione to this rule,
In the commener English and American stages there has been so little prog-
ress that Mr. Sachs notes the fact that there is little difference between ** the
ordinary London stage of 1885 and the stages of 1750.” One reason that the
theaters on the continent of Europe have such excellent stages—stages in

»
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which the ability of the architect and engineer are taxed to the utmost—is
that they are very largely assisted by subventions from either the goverument
or the municipalities ; so if is little wonder, then, that we have so many splendid
examples of the rmost modern stages in Europe. In the present chapter the
word ‘‘ theater '* may be considered to mean either a theater for the spoken
drama or an opera house.

The top of the stage is known as the *“ rigging-loft,”’ or *‘ gridiron,”* and
consieta of a wooden or iron stage composed of an open floor laid npon the tie-
beams of the principal roof trusses. A considerable weight has to be supported

TOI OF THE GUIDIIIUN.

upon this gridiron, for from it depend all the “clothe ** {drops), * borders,”
and *“ gas battens.” The strength of the roof is, therefore, caleulated so as
to sustain this great weight. In some continental theaters there are two grid-
irons, The gridiron is also called the rigging-loft on account of the fact that
the scenes are ‘“rigged up ' by ropes from this floor. The scenes are raised
and lowered from this level by means of ropes passing through the spaces in
the floor, over blocks with wheels in them, on to the drum, and thence down
to the ““ fly floors '’ below.

Our engravings show the upper and the unde: side of the gridiron of
the Castle Square Theater, in Boston, Masge. This gridiron has some inter-
esting features not possessed by the slage of the Metropolitan Opera House,
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which will be described a litile further on, as at the Metropolitan Opers House
there are no windlasses on the gridiron. The windliasses are used to raise
heavy weighis suspended from the gridiron, and are of the greatest possible
use in a@rial ballets and other theatrieal performances. It will be seen that
the gridiren ig in reslity nothing but a elatted floor supported by iren
girders. The ropes will be seen passing over the pulleys to where they descend,
at regular intervals, to raise the drops. Our second engraving shows the under
side of the gridiron, and the drops and borders which are suspended from
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CHE GRIDINON FROM UNDERNEATH, SIOGWING DROP AND BORDERS.

tt. It gives an excellent idea of the maze of ropes which hang from the grid-
iron, :

The flies consist of galleries, on both sides of the stage, running from the
proecenium wall to the back wall. The “‘ fly rail *’ consists of a girder made
especially strong, to take the weight and pull of the ropes and scenes which are
brought down from the gridiron. Each cloth or gas batten hang from the
gridiron lms four or five ropes by which it hange, aud these are all brought
* over the pulleys in the gridiron floor down to the flies, where they are made
fast on Lelaying-pins or cleats fixed to the fly rail.  The **fly floor > is sup-
ported by joists running from the fly-rail girder into the wall of the stage.
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On the fly floor are often placed windlasses used to raise the heavy weights
which are suspended from the gridiron. The load is usually relieved by
counterweights which are placed against the wall. The connterweights are
usnally encased, to minimize the danger of accident in case the rope breaks.
The ** fly galleries ** are ueually two tiers in number, but in very large theaters
there are often three tiers of fly galleries, one ahove the other. Nearly all the
working of the flies is done from one side of the stage. The flies are often
connected by a bridge against the back wall of the stage, and sometimea there
are intermediate narrow bridges among the scenery. These enable the “ fly
men "’ to cross the stage quickly without necessitating their coming down to
the level of the stage. In modern stages of the better class, iron and steel con-
struction is very largely used for the gridiron, flies, ete., and, of course, tends
to decrease the danger from fire.

Nearly all of the older stage floors full three-eighthe to one-half inch in a
foot, from the back to the front, in order to enable the audience to see the
actor or ginger as he retires ““up’ the stage; bot in modern stages the floors
are usually level, as then the scenery can be set plumb. The divisions of the
stage are numerous, and include the imaginary divisions called for by the
stage directions, and the actual divisions of the stage into ‘ traps,”” “* sliders,”
and *“ bridges.”” The imaginary divisions need not concern us here,

In the front and center of the stage is a trap called the ““grave trap,” on
account of its use in the grave scene of ** Hamlet,” It is & small wooden plat-
form made to rise up and down in grooves between four uprighta. The stage
may have other traps. The trap as an aid in stage illusions is referred to in
Chapter 1V. of Book III. of the present work.

In ordinary stages the traps are floored over, and before they can be
used a portion of the floor of the stage has to be removed. This ie done by
releasing a lever and letting the section of the floor drop into a groove and
slide under the immovable parts at the side of the stage. The opening left in
the stage is filled by the floor of the ascending trap. Back of the grave
trap there are three narrow strips of openings which are technically called
““gliders,” then a wider opening which is known as the ** bridge.” The rest of
the stage is taken up by alternate bridges and sliders. The sliders consist of
narrow strips of wood which are made to slide horizontally, right and left,
under the stage. They slide in grooves cut in the joists, and are moved
backwards and forwards by means of ropes which wind arourd windlasses
which are operated from the mezzanine floor underneath the stage. When both
sliders are slid away right and left, the open space in the floor and the space
underneath is known as the “* cut.”” and it is in the *“ ent’’ that the scenery is
placed which is to be raised up from below, Scenes are raised up the
“glider ents”” by means of lengths of wood eliding up and down in grooves
forming very wide and narrow elevators.  The scene is attached to the lower
bar. The floor of the bridge is like the slider floor in construction; the only
difference is in the width of the opening left in the stage when the section
of the floor has been removed. T'o fill this space a platform of the same dimen-
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sions as the opening which_ is left in the stage where the bridge iz removed is
used. The bridge is used to raise Lodily any heavy scene, furniture, or a group
“of figures, but it only raises its load level with the stage, while some of the
new hydraulic bridges, or the counterbalanced rising bridge, which we will
shortly describe, permit of lifting theé part of the scene to any height. There
have recently been many reforms in this part of stage management. The
level underneath the stage floor is known as the mezzanine floor. This is the
working level for all the traps, sliders, and bridges, and it is on this level that
oll the windlasses are placed which work the ropes to remove the sliders,
bridges, etc. The mezzanine takes the eame position regarding the manipula-
tion of the stage machinery below as does the fly gallery above. In some cases
the mezzanine floors are multiplied so that there are three or four. The
lowest level of the stage is kuown as the ““cellar,” or ““well.”” From the
cellar spring the uprights which support the joists of the stage floor. At the
bottom of the cellar are placed the drums and shafts used for lifting the
bridges. In many theaters there is what is known as the *‘ back stage.™ It
has no movable portion, no gridiron, flies, or cellar. This space is most
useful for distant scenee. In the finest stages, as that of the Vienna Conrt
Theater, the entire cellar is constructed of iron and steel, and everything is
worked by hydraulic power. Scenes are not only raised up from the ccllar
and let down from the gridiren, but are also “* built up”* on the stage. Such
scenes may be only small ¢ profile strips,”” or they may he large constructions
like a throne, in which the heavy foundations calied ** rostrums’ run in on
wheels. Where the run of the opera is to be long, sometimes they are built
at great expense and are very ingenious; but they always take up considerable
room, and require time to adjust.

In continental theaters what is called the “‘chariot and pole’’ is largely
used. Narrow slits in the stage permit of an npright pole passing through it,
the scene being fastened to it, The truck, or *‘ chariot,’ which supports the
pole ruus on the floor of the mezzanine on rails. This manner of shifting
the acenes is sometimes very useful. The chariots can be worked singly or in
gangs, and they can be worked simultaneously with tbe borders and the drops,
a8 the ropes which manipulate them can all be brought under the control of one
drum or windlasa.

Having now described a stage of the ordinary variety, we will take up a
large stage built on conservative lines. The stage of the Metropolitan Opera
House is one hundred and one feet wide, and the depth is eighty-four feet.
The height from the stage to the gridiron is ninety feet, to the first fly
gallery thirty-six feet, and the depth of the cellar is twenty-eight feet.
The etage is divided widthwise into four bridges which run entirely across
the stage. Euch bridge is divided into four parts, so there are really sixteen
working bridges. 'The wings, or side scenes, are held in place by mesns
of sliding secene poste. The general method of securing the side scenes by
scene frames and extension braces will be wnderstood by reference to the
engravings in the chapter entitled * Fireworks with Dramatic Accessories,”
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in the present work. When not in use, the wings for the opera are tempo-
rarily piled against the side of the house. At each side of the stage are huge
scene-rooms. The atage proper is supported upon an iron framework, and
there are three mezzanine floors, though one only is used. “When it is desired
to raise any part of the stage above the level in order to represent broken
ground, or for what is called a ““runway,” or for any other purpose, 8 narrow
trap door iz lifted and a man at each end of the bridge raizes it up to the
desired height. The bridges can be raised to a height of twenty-three feet.
They are counterweighted, so that it requires very little effort to raise them.

N K D — -
u NN N 5N ) PR
-1 fef.1 |

PLAN OF BTAGE OF METROFOLITAN OFERA HOUBK.

It is considered that with this system the stage can be worked abouf as well
and quickly as in the far more elaborate hydraulic stages, a8 thoee of Buda-
Pesth and Chicago; certainly the simplicity of arrangement is a point in its
favor, and, being purely mechanical, it is not liable to break down at a critical
moment. The gimple bridges are not favored by all stage machinists, however.
The wing posts slide np and down through the floer and drop down flush into
it. They are at the ends of the bridges.

In the Metropolitan Opera House no use is made of the celiar for raising
up the scenes, as ihey find it more satisfactory te operate the scenes from
overhead, and nothing of the London pantomime order is dong. The cellar is

17
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valnable, however, for storage purposes. Going up several flights of stone
stairs, the visitor arrives at the first fly gallery. Here, aa in the other parts
of the house, every precaution ig taken to guard agaiost fire. The floor is of
cement resting upon iron girders, and the visitor is at once struck with the
solidity of everything. On each side of the fly gallery is a large iron pipe
throngh which passes at frequent intervals a series of belaying-pins to which
are secured the ropes. All of the drops and borders, as well as the cortain,
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STORING S8CENES IN THE CELLAR.

are worked from the left fly gallery. In theatrieal parlance, a scene which is
lowered to the stage iz called a ““ drop,” while the scenee which represent the
sky are called ““borders.”” The drops at the Metropolitan measnre forty-five
by seventy feet. 'The painted canvases, whether drops or borders, are se-
cured at the top. The canvas iz hemmed 8o #s to permit of a wooden pole, or
batten, being thrust through it. This bar is secured by meanz of clamps to
the ropes which are to raise the scenes or drops. At the very top of the
building, underneath the roof, is what is called the gridiron. It is an iren
framework which supports the pulleys over which the ropes run to raise the
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drops, borders, and the border lights. Each scene-drop is supported by five
ropes, and most of the borders are also supported by five ropes, though three
are sometimes used. These ropes are attached at equal intervals along the
length of the scene or border.

Each of the five ropes passes over a pulley on the gridiron, or rigging-
loft. The ropes are then assembled and puss down on the Jeft of the stage to
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WOULKING FLY UALLERY,

the first fly gallery, where the fly men are located. In raising or lowering
a scene, the five ropes are pnlled at the same time. and are secured to the fly
rail by means of the belaying-ping. In all theaters the arrangement is not
the same as in the Metropolitan ; in some cases there are two or three fly rails,
each provided with beluying-pins. Usually one rail will be in front, ag shown
in onr engraving, and the others back and ataslightly higher level. The ropes

for the dreps, etc., which are not in immediate use, are fastened to the be-

laying-pins on this rail. The fly men climb up to the secoud and third fly
galleries when lheavy scenes are to be raised, and, catching hold of the ropes,
descend to the first fly gallery on the ropes.
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There were one hundred and eighty coils of rope used in the stage machin-
ery of the Metropolitan Opera House, each containing one thousand one hun-
dred feet, and oune thousand feet of wire rope was required to hang each border
light, they being, of course, very heavy. Twelve thousand feet of wire rope
was needed for the curtains and border lights.

The curtain is raised by hand, by means of a winch using wire ropes. An
ssbeatoa curtain is also provided, and may be dropped instanily from the level
of the stuge in case of fire, so that the couflagration can be confined to the
“back of the housge.” .

We present an engraving of a corner of the stage, showing the great switch-
board and the prompter’s desk, though, of course, in Grand Opera the
prompter takes up his position under a hood directly in frout of the conduc-

KLECTRIUC SWITCHROARD,

tor, just beyond the footlights. This hood can be dropped down under the
stage when not in use,

Just before the conclusion of the act the conductor of the orchestra rings
an electric bell in the working ily gallery. This is a signal to the fly man to
get ready to lower the curtatn, for the conductor knows the exact bar in the
music at which the curtain should descend, At the proper moment the con-
ductor rings again, and the curtain descends. When the men in the fly
gallery receive the first signal—that is, the signal to get ready—they turn a
gwitch which Jights a colored electric lamp directly over the small prompt desk
shown in our engraving, where the stage manager or his assistant takes up his
position.  When the condunctor rings the curtuin dewn, another colored elec-
tric lamp is lighted on tmrning on a switch by the men in the fly gallery.
Of course, audible signals would not auswer. The stuge manager or his
sesistant stands in front of the little desk and orders the curtain up and down,
depending npon the applanse of the sudienee, which governs the appearance of
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the artists. This little corner very much resembles the interior of the conning
tower of a ship. Iere are speaking tubes and electric bells which connect with °
all parts of the houge, from the box office to the cellar.

The inscriptions under the bells are as follows: ‘‘ Prompter,” ¢ Stage,’’
“Qffice,” ‘*“Carpenter,” *‘ Music-Room,” ‘“ Wardrobe,”” *‘ Engineer,”
‘ Orchestra,”” ‘‘ (Gas Table,”” * Thunder,” *Trap,”” *‘Fly,” * Property
Artist,” ““ Box Office.” This means of communication for giving orders and
*“cues** i very useful; for instance, when the proper moment for thunder has
arrived, the stage manager pnshes the bution and it thunders. Here i3 also a
book upon which is inscribed the exact time of begiuning and finishing the
various acte. A door at the right of the desk gives access to the stage in front
of the enrtain; there i a corresponding door on the other side of the house.
Thess doors are very useful, as they enable the artists to appear in response to
encores, without raising the curtain, which means loss of time which is much
needed in changing the scene. It is & wonderful sight to look through the little
peep-hiole in the door at the audience. Tier upon tier of splendidly clothed
humanity rises np to the family circle at a dizzy height above. The whole is
bright and gay, and is very different from the practical world behind the stage,
where stand the stalwart stage hande ready for their duties; but, after all, the
world behind the atage has a charm which even the casual visitor willingly
admita.

The electric lighting of the Opera House is very interesting, the switchboard
especially. It is believed to be the finest theater switchboard iun the world, and
cost a good-sized fortune. It is known as the Kelly-Cushing switchboard.
From the switchboard every light in the house is controlled both in frent of and
behind the curtain. Of course, the necessity of arranging all the lights used
upon the stage so that the colora may be changed, greatly complicates the switch-
beard., It is arranged so that the operator can move all the rheostats at once,
if desired, thus producing & gradual brightening or dimming of the lighta.
This is done by the large lever at the right of the switchboard, TUnderneath
will be seen the fuses. At the right will be noticed a number of small switches.
These control the pilot lights which are fastened st the top of the switchboard.
These pilot lights show the exact condition of every light both in the house and
on the stage; and the electrician, who has absolute control over all the lights
from the great switchboard, can see at a glance what lighta le has on, whether
red, blue, yellow, or white, and their brightness. The footlights, which are
between the conduetor and the ourtain, are provided with fifty candle-power
lamps. The drop scenes, and especially the borders, are lighted by means
of what are called horder lights. The border lights consist of a batten
which rune clear across the ‘stage and which i3 suepended from the grid-
iron by means of wire ropes. The batten is backed with a tin reflector.
There are two hundred and thirty-four lamps in each of the border lights,
which are eight in nnmber. The electric lamps are of thirty-two candle-
power, and are, arranged alternately in colors of red, white, blue, and yellow.
It is, of course, possible for two of the colors to be turned on at once if desired



BERIND THE SCENES OF AN OPERA HOUSE. 263

Any degree of brightness may be obtained by manipulating the rlieostats on
the switchboard.

The cables for furnishing the electricity for the border lights are attached
at the level of the first fly gallery on the right side, or the side opposite to
the working fly gallery. The border lights are usnally maintained at a height
just above the first fly gallery. In case of any breakdown in the electrical
system, gas ig provided for the borders and the footlights, the burners heing
secured to the battens of the border lights the same as the electric lights.
Rubber tubes which furnish the supply of gas are attached on the zame side
a8 the electric cable. At the sides of the prosceninm opening are what are
called “side lights.” They are one hundred in number, and are of sixteen
candle-power. They are provided in the four colors already -mentioned.
Up in the first fly gallerv, at the side of the border lights, are eighteen are-
light projectors, nine to the side, seven of which are what are called *‘ open
boxes,* that is, they have a ground-glass front, and two of them are provided
with lenses and are called ‘‘lens boxes.’” These arc lights take the place of
the old ealcium lights, and are better and more economical. The wings are
lighted by what are called “ bunch lights,”” several incandescent lights being
placed in froué of a reflector, They are supported by a standsrd. The electrie
light can be obtained at nearly all parts of the stage from boxes which are pro-
vided with an ironm.cover. (Gas may also be had for use in various effects.
In some operas, as many as a thousand incandescent lights may be going on the
stage at one time, in addition to the are-light projectors already referred to.
There ie little wonder that under this intense light the ordinary complexion is
paled, and artifice is required to come to the aid of natnre. There are about
nine thousand incandescent lights in the entire house, although they are not atl
used at one time. Every part of the house is beantifully lighted, even to the
cellars.

When the Opera Houas is used for balls, splendid chandeliers are nsed, which
are stored in the celiar when not in use. The whole stage and orchestra are
boarded over, making a superb baliroom. The Opera House does not have its
own plant for generating electricity. It is all obtained from the atreet cirenit.
It is believed that there is less risk of a breakdown or from fire than if an
isolated plant was provided. Electricity is used in many of the effects and for
running the ventilating fans and the elevators.

When the house was rebuilt after the fire, the gas table made way for the
switchbonrd. The complicated gas plot is not used at the present time at the
Opera Houee, the electrician carrying the lighting in hiz mind, the effects
being determined upon at the rehearsal. Much of the lighting depends on

* ““cues; thus, in the firat act of ** Biegfried,” when Wotan appears in the
mouth of the cave, this is the signal for light being turned on him with a pro-
jector; and further on, when he strikee the stage with his spear, white light is
thrown on him.

The electrical organ at the Metropolitan Opera House is interesting. The
organ itself is fixed in the first fly gailery on the right, but it may be played
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from any part of the stage. At the extreme right of the stage is the organ
trap. Wlhen it is wished to use the organ either for rehearsal or for a per-
formance, the keyboard iz raised by the trap and carried to any part of the
gtage, a large cable carrying the wire which runs up to the organ. 'This
arrangement gives great satisfaction.

Every precaution is taken to guard against fire, which once played such havoe
with the Opera Honse. Lines of hose are on every fleor, and amtomatic

PAINTING BCENERY FROM TIE FAINT BRIDGE.

sprinklers are in all of the rooms. Axes and fire-hooks are diaposed at frequent
intervals. A fireman is ou the stage at all the performances, and the men are
carefally trained in a fire drill. The asbestos curtain affords absolute protec-
tion to the andience, as even o fire of the most serious character in the “ back
of the house’’ would give the most ample time for all of the audience to get
out comfortably. Tt may bhe dropped either from the flies or the stage. It is
- lowered at night as a precaution.

The paint bridge is & wide platform at the level of the first fly gallery,

and furnishes a means of communication between the two fly galleries. The
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canvas which ia to be paiuted is run up the side of the paint bridge. The
scenic artist thus has access to all parts of the canvas. Omn the paini bridge
are long tables covered with large earthenware dishes in which the paint
is kept. The visitor will probably be surprised to see the enormous quantity
of color which is used in painting scenery; the color is mixed with a size.
At the Metropolitan the scenery is painted by daylight, but it can also be
lighted artificially by incandescent lights. The production of a new opera
necessitates the making of large guantities of scenery, _

The property-rooms are most interesting. Here you may see Siegfried’s
snvil, his forge, Wotan’s apear, the Lohengrin swan, or the ‘Rheingold;™
while under the second fly gallery will be seen the parts of “ Fafner,” the
dragon in ‘‘ Siegfried,”’ which will be described in another chapter. The armory
is & room centaining a vast collection of helmets, casgues, bresstplates, swords,
spears, lanterns, daggers, ete.; while in & case lighted by electricity arve the
eplendid jewels, crowns, etc., which make eucl an effective appearance when
seen on the stage. Here will also be fonud a model of the old dragon
which was burned np in the fire. Hung up on one gide of the wall i8 an ele-
phant’s head with a trunk which is freely flexible, and in the next room will be
found the head of o camel which winks his eyes. In here are also stored the
ghields and weapons which the great artists uge when they imipersonate North-
ern godes and warriore. Under the property master’s charge are medeling-
roome and carperter ehops.

The day ou which the opera is to be performed the property master geta out
all of the things which will be needed in the prodnction. They are carefully
stowed away convenient to the stage, or npon it, so that they may be bronght
to their proper place without & moment’s delay. When it iz covsidered that
the size of the objects varies from the dragon to a pack of cards, it will be seen
that there is a great chance of forgetiing something; but should this occeur,
everything is arranged eo that the error can be remedied with the smallest loss
of time. With properties, as with stage carpentry, everything depends upen
invention, and for every new opera the property master is obliged to devise new
properties and new effects for which he has often no precedent.

When tlte enrtain falls for good after the emcores, the stage machinist
blows a sharp blast on his whistle, and as if by magie all the eingers and
the chorus who have not gone already, leave the stage, and their places are
taken by a swarm of stage hands. The fly men raise the drops and the
bordere out of the way, while the men on the stage take away the mova-
bles and the set scenes. The wing scenes are nnfastened and are placed at
the sides of the stage temporarily, while the new set scenes are brought out
and take their place. If rising ground is to be made, the men raise the trap
doors and, reaching underneath the bridges, hunl them up to the proper height
and secure them with pins. Then canvae to represent the ground is placed
over the front of the stage and up over the broken ground. Rocks and trees
of papier maché and canvag are brought in and placed in position. If any
things like chandeliers are used, ropes are dropped from the gridiron to
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secure them at the proper height. The siage machinist stands in the middle ot
the stage and gives an order now and then to some of the men, the scenes and
the drops and borders are raised or lowered, or the set scenes straightened until
ail are in order and able o pass the critical eyes of the machinist and the
atage manager. All of this is done without confusion, go carefully is every man
trained in his duties. Then calls are sent to the various dressing-roome, and
the chorus or *‘supers’’ are brought out and placed in position. When every-
thing is in readiness, and the proper time has arrived, according to the music,
the prompter, from his little box nuder the stage, gives a signal which ia
transmitted to the fiy men, who wind away on the windlasses and raice the
curtain. It might waturally be snpposed that all is now quiet at the back
and sides of the stage, but this ie not always the case; the wings and the stage
back of the last drop are filled with these who are to go on next, and one
may encounter Sicilian bandits, peasants, Northern gods, or the premiére dan-
seuse nervouely practicing her steps with the master of the ballet. The
favored visitor is allowed to walk around in this new world without being
molested, and the opera as seen from the floor of the stage or from the *“ flies™
is a gight never to be forgotten.

After any one has viewed the production of an elaborate opera from behind
the scenes he will never again be in the slightest degree anncyed by the length
of the enir'acte. The only wonder is that the elaborate scenes ean be goiten
ready in the fifteen or twenty minutes which elapse between the falling of the
curtain at the close of one act and the raising of the curtain at the beginning
of the next act; and it mnst be remembered that the artists are frequently the
cause of the delay.

The dressing-rooms at the Metropolitan are not luxurious, but often the
artists fix them up attractively. 'I'he dressing-rooms for the supers, chorus,
and hallet are, of course, large.

Few of those who hear the first production of a new opera realize that the
succaasful performance is the result not only of the singing of celebrities and
perfect orchestration, but aleo of tlie patient care which has been bestowed
upon the opera for months by the stage manager and those who have helped
him. .

When the director of the opera company decides to produce a new opera the
libretto is given to those who are charged with the construction of scenery,
costumes, and properties. The first thing te be aveided is the groes anachron-
isms which are so often seen wpon even the stages of first-class theaters, The
examples of chronological errors which might be cited are almost endless, and
for interesting examples the reader is referred to ‘‘ Pictorial Art on the
Stage,” by E. W. and E. . Blashfield, in the ‘“Century,” vel. xxxv, At
the present time celebrated artists are often engaged to make drawings of the
scenes and costnmes, The results obtained for spoken dramas by Mr. Frank
Millet and Mr. Hamilton Bell are noteworthy. 1f artists are not engaged to
do the work it is entrusted to carefully trained specialists. They first con-
sult books of costume and works bearing upon the period which is to be illus-
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trated. These matters are discussed by the director, and the designs are modi-
fied if necessary. The scenic artist is then ealled in to sketch and model
the scenery. He has a ministure stage on the scale of half an inch to a foot.
Little scenes are made for it of pasteboard, and carefully painted. They are
placed in position, and are modified from time to time, as required. It is really
wonderful to the layman to see how many things have to be taken into consid-
eration in modeling ascene. The number of persona npon the stage, the proper-
ties, the music, and the difficulties of setting the scenes, all have to be most
carefully considered, as well as arrangements for traveling on the road.
Finally the miniature stage with all its properties is fully equipped, then the
whole force at the disposal of the stage manager is set to work to prepare
costumes, properties, and scenery. All possible care must be taken {o insure
the proper effects of color when the costumes and scenery are brought into
juxtaposition. Frequently over two hundred and fifty costumes must he
made for a single opera, so that the costume-rooms of an opera house resemble
a mammoth dressmaking and tailoring establishment. It is no small task to
preserve the thousands of costumes from dust and mothe. Before each per-
formance all the costumes required must be gotten out, brushed, and placed
in the proper dressing-rooms. All repairs are made to the garments before
putting them away again. The number of properties which are required for
an opera i8 frequently seversl hundred, and they are of all sizes, from finger
rings to immense constructions which require the united efforts of a dozen
men to move them. It is naturally to be supposed that papier macké and plas-
ter of paris are two of the most valuable adjuncts of the property master’s art.
Probably nothing in the way of an opera requires such Yankee ingenuity as
does the office of property master. We have not space to go into the sabject
of rehearsals and how the final produetion of the opera is accomplished, but
we shall endenvor to give a few examples in the next chapter of how zome of
the effects are produced,

Before taking up the minor stage effects, ag well as those which might be
called ** theater secrets,’’ we will first describe some interesting old stages, then
stage effects in which the entire stage is required for the produetion of a certain
effect. In leaving the subject of opera it is only fair to say that the enormons
expense attending the maintonance of the opera house itself, the cost of proper-
ties, lighting, ete., to say nothing of the remarkable salaries of the singers,
really warrants the exaction of what are seemingly high prices. Opera is such
an education to music Jovers that it is unfortunate that it cannot receive such
financtal aid from the state that its success under good management will be
assured. On the Continent every care is taken fo foster the opera. In Paris,
we believe, the government allos an annual subvention of 800,000 francs,



CHAPTER II.
SOME REMARKABLE STAGES, ANCIENT AND MODERN.

AN ELECTRIC CURTAIN.

We present an engraving of the eleetric drop scene of the Comédie Fran-
caise, at Paris. The curtain is held by five ropes, 4, which pass over pulleys, o,
at the upper part, and wind rorund a wooden dram, B, to which motion is given
in one direction or the other in order to canse the curtain to rvise or descend.
Such motion is obtained by the aid of a belt connected with an electrical shunt
motor, F; a counterpoise, 1D, held by a rope which paeses aroand a drum, assures
an equilibrium at every point. Tt is an easy matter to maneuver the curtain
by meaps of the motor, the cuortnin being raised as required. Three dif-
ferent velocities in descent and two in aseent are obtained. The maximum
velocity of descent is five feet per seeond, the medium iz three feet six inches,
and minimum is three feet five inches. The velocities of ascent are respectively
two and ouve-half and three and one-half feet per second. 'This was, we
believe, the pionecr of all theater curtnins which were worked by electricity.
There have been many since.

THE FAN-DROI' CURTAIN,

In Japanese ballets a large fan is sometimes used in place of a drop curtain,
and in some of the Paris safés u fan is also nused, as this enables them to make
evasion of the law relating to theabrical performances. We present an engrav-
ing showing the fan at the Paris Opera House, in a ballet called ““Le Réve’*
(The Dream). ' .

It scarcely differs in principle frem an ordinary fan, but the sticks are
twenty-three feet in length; that is to say, two stories high. There are in all
ten sticks that revolve aronnd the same axis (letter K in our second engraving).
They are connected by strips of canvas of the same width. The two extreme
sticks, A and B, and the two center ones, C and 1}, are prolonged beneath the
axia of rotation. It is these four sticks only that are acted upon in order to
open and close the fan.  Others participate in their motion through ares of
iron which connect one with the other. 'The maneuvering apparstus is readily
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understood by reference to our engraving, the ropes from the four working
sticks of the fan running over windlasses. The fan is arranged in advaace

FIG, L—YTEW OF THE FAN AT THE PARIS OPERA TOTUHE,

under the stage. In the middle of the first act it is mounted vertically, all
closed, upon the stage, behind the streamer wlich completely liides the manea-

FIR, 2.—APPARATCS FOR MANEUVERING THE FAX,

ver. The fan iz manipulated by two men, one at each windlass; moreover,
the work is facilitated by the use of cableg, provided with counterpoises, which
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are hooked abore to the four principal sticks and pass over guide pulleys
placed in a semicircle. The eables are concealed bebind a decoration repre-
senting foliage which hides the edges of the fan.

. AN ELEVATOR THEATER STAGE.

We present an engraving of the theater stage of the Madison Square The-
ater, New York City, which shows a remarkable advance in stage management.
The first movable stage is probably that which the lale Steele Mackaye patented
in 1869. The details of Mackaye's patent wero not completely worked out,
but this was done by Mr. Nelson Waldren, the stage machinist, who elaborated
the system and obtained a patent on it. The stage in the theater we refer to is
moved up and down in the same manner as an elevator car, and is operated so
that either of its divisions can be ensily and qunickly brought to the proper level
in frent of the avditovium. This enables the atage handa to get one scene ready
while the other one iz in view of the audience. The ghaft through which the
lnge elevator meves up and down meassures one hundred and fourteen feet
from the roof to the bottom, Tho stages are moved up and down in a com-
pact, two-floored structure of timber strapped with iron, and kuitted together
with truss-beams above and below, and snbstantiully bound by tie and tension
reds. The whole construction is fifty-five feet high and twenty-two feet wide
and thirty-one feet deep, and weighs about forty-eight teus. A vertical
movement of the structure or car is twenty-five feet two inches at each change.
Tlie ear is snspended at each corner by two steel cables, each of which would
be capabile of supporting the entire structure.  Theso cubles pass upward over
sheaves or pulleys set at different angles, and thence downward to a saddle to
which they are all connected. Secured to this saddle is a hoisting cable attached
to a hoisting drum, by the rotation of which the stage is raised or lowered.
Only about forty seconds are required to ruise or lower the stage in position,
and the entire structure is moved by four men ut the winel. The movement is
effected without sound, jar, or vibration, owing to the balancing of the stage
and its weight with counterweights, which are suspended from the saddle to
which the cables supporting the stage are attached.

The borders and border lights are supplied to each of the movable
stages, and each stage lins its own trap floor, with traps and goides and wind-
lasses for raising the traps. The space for opernting the windlass under the
top stuge i about six feet. Our illustration shows that while the play is pro-

ceeding before the andience, the stage handas are setting the scene on the stage
ahove,
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SOME |REMARKARLE AMERICAN STAGE INVENTIONS.

The fact{that there have been many important and brilliant inventions
relating to sfpges made by Americans has been overlooked, and nearly all of the
literatare of the snbject does not consider them at all. 'This is probably owing
to the fact that in many cases the inventions have been planned out on so
Iarge a scale they can hardly be used, and, unfortunately, they nsually exist
only on paper. Still, we cannot help but admire the genius of such. men as
Steele Mackays, whose inventions in this line were most remarkable, and to
whom we have already referred in reference to the elevator stage. We now
purpose to describe cne of the most gigantic affairs that was ever devised for
obtdining scenic effects. It was intended for the “ Spectatorinm’ at the
. World’s Fair at Chicago, in 1893. I will be remembered that the wnfinighed
building was just outside the lower end of the Fair grounds. Unfortunately
the scheme was not carried out,

In brief, Mr. Mackaye’s idea wae to increase reslism iu the performances,
and, at the same time, lessen the time of the waits hetweon the scenes. To
this end he devised means for producing various ecenic effecta in imitation of
nataral or other scenery, with special reference to the proper presentation
of important listorical or otber ovents, as, for instance, the discovery of
Americs by Columbug or the burning of Rome by Nero. Ilis arrangements
permitted of the exhibition of various oceurrences, either on land or water, in
such a manner as to give the effect of the actnal occurrence. ‘hus, near and
distant moving objects were to be moved at different rates of speed for the
prodaction of perspective moving scenic effects. His invention consisted
primarily of the combination of movable stages adapted to support and carry
the scenic arrangements and properties or persons. The bailding might, of
conrse, be of any desired form; a proscenium wall or arch was to be provided,
and Mr. Mackaye devised an adjustable proscenium opening to meet the vari-
ous requirements of the drama. DBack of the proscenium arch was a series of
stages which could be made in any desired shape and fitted to support and carry
ecenes, properties, or persons. They were provided with rollers or wheels and
ran on tracks or floated on tanke. These stuges, or cars, an they might be termed,
were to be moved over a track which was really a segment of a circle, In order
to save gpace the cars were so arranged that they wonld telescope. As already
mentioned, the cars could be driven at any rate of speed; thus, where there
were fonr concentrie stages, the ono the furthest away from the andience-could
be moved much slower than the one nearest the spectators.  Electric motors and
cables were to haunl the moving stages over the curved tracks, or guideways.
Ample facilities were to bo provided for the use of vessels; the various tracks
on which ran the scenic car being arranged so that they could be flooded with-
out interfering with the moviug of the scenes.

‘Waves were to be produced by what was known as a ° wave maker,”” consist-
ing of a plate pivoted to n reciprocating frame which works in guideways

18
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fitted within channel bars, which are secnred to plates forming a eanal cou-
nected with the curved water ways or channels. The wave plates were to be
connected by a pitman rod to the erank wheel or shaft of an electric metor.
When it was desired to give the effect of waves upon the surface of the water
contained in the reservoir of the fonndation floor of the scenic department
which overspreads this department to sufficiently conceal the tracks in the
water chanuel, the wave maker could be set in motion by the operator or
prompter turning on the current to the motor. Channels, conduits, eluices,
and gates were to be provided to cause the water to flow from one chanmnel into
another, 'I'he current was to be made by spiral blades or archimedean screws
journaled in proper supports and geared to electric or other guitable motors.
The rotary motion was to be imparted to the blades to force the water through
the channel and thereby produce a current.

Powertul electric fans were to be provided for the purpose of forming cnr-
renta of air for producing the effeck of a gale of wind blowing in either direc-
tion, and a motor in the dome over the seene would permif of the eorrents of .
air descending, ascending, or moving in a rotary course, so that the effect of a
stiff gale, a hurricane, or a cyclone conld be produced. The air eould also be
sent through flexible tubes, so that it could be guided in any desired direction.

Mr. Muackaye lind several other devices, also, for producing atmospheric
effects upon the stage. What lie termed *“ clond creators,”’ ov ““ nebulators,”
consisted essentially of a eloud cloth having the cloud forms of shadows placed
thereon and adapled to move in front of an illaminating lamp so as to cast the
cloud shadowe over the landscape or scenic arrangement. or produce the effect
of moving clonuds upon a sky foundation or other surface. The cloud cloth
may congist of any suitable material. on which may be placed various clond
effects or forms, the cloth beiug secured to a sliding frame or fitted over rollers,
8o a8 to move in proximity to an itluminating coloring deviee, from which light
may pass through the trunsparent or semi-transparent materiat on which the
cloud effects or shadows are placed so a8 to cast the shadows upon the scenic
arrangements or sky foundations, thereby imitating clouds moving through the
gky, or clond shadows moving over land and water. Rain was provided for by
g series of perforated pipes connected with a water supply, ro that a gentle rain
or 8 hard shower could be produced. These pipes were to cross the stage, being
secured to the fly gulleries. The fog producer consisted of a trough contain-
ing lime. This trough, which was suspended from the fly galleries and the
roof, was to bo lowered into ancther tunk, slacking ghe lime, and thus forming
a fog, the wind-making permitting of the lifting or the dissipating of the fog.
A wlhole series of the *‘ nebulators,” ** umbraters,” and fog and rain producers
was arranged for, the patent drawings showing eix. The andience conld see
nothing of the mechanism, as ench was masked by borders, The scenes, with
Mr. Mackaye's system of lighting, could be painted in their naturai color,
the high lights not necding to he emphasized as in ordinary scene painting.

Another curious invention is what Mr. Mackaye was pleased to term a * lux-
anleator.’’ It was & stage appliance which waa intended to prevent the audi-

T
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ence from witnessing the operations or inovements of the actors behind the
proscenium opening between the acts or when it was desired to shift or rearrange
stage scenery. 'I'he invention consisted of a series of lights, set in backings or
reflectors, placed in the form of a border or other suitable arrangement around
the prosceninm opening so as to throw the space in the rear of the opening
into complete shade while flooding the other space, us the acrditorium, in front
of the opening, with rays of light, and so crossing each other and blending in
guch a manner as to intercept all sight of anything that may be placed or
moved in the shaded portion of the stage. By this means the ordinary drep
curtain may be dispensed with, and, at the same time, it renders it nunecessary
to extingnish the light in the auditorinm when removing or shifting stage
scenery. Thia was tried in a model and was found te be eatiefactory. In
view of Mr. Mackaye’s remarkable invention, it can never be said that
America is behind Englaud and the Continent in the matter of stage business,
and the inventions of Mackaye are representative ones of a whole class of
American inventors, although their work was perbaps not se brilliant as
liie.

Another interesting theatrical construction is that of Mr. Claude L. Hagen,
the master machinist of the Fifth Avenue Theater, New York City. In brief,
the invention provides for a building preferably of circular form, in the center
of which ie a circular pit or eistern provided with an entrance which may be
need by carriages and persons on foot. This entrance is provided with a
lock gate which can be closed, so that the cistern or pit can be filled with
water for aquatic purposes. The pit can aleo be used for a circus ring,
horsé show, etc., or can be filled with chairs, or used for a standing audi-
ence or promenade; the center may be cccupied by an electric fountain,

From the edge of the pit rise the tiers of seats and boxes in a similar
form to that of the Coliseum at Rome. The stage is designed to permit of a
geries of tableanx or pictures being built permanently, so that it will not be
neceesary to resort to the scene painter’s art to give light and shadow. There
are uno borders or overhead scenery, but the light is arranged to move in the
same manner 8a the sun, surrounded with large eylindere of glass so covered as
to cause the lights on the scenes to be the same az in nature.

The prosceninm openiog is at one end of the cireular building, and the
circular stage surronnds the entire auditorinm, revolving into the empty space
nnderneath the tiers of seats and boxes. The space underneath the tracks in
which the stage runs being used as an srcade, conuection with the lower por.
tion of the tiers is by means of stuirways at the foot of each uisle, there being
similar exits midway of the aisle, connected with drawbridges to the stairways
on the exterior of the building. 'The top of the tiers of seats openz on toa wide
promenade which connects with a roof garden or café on the portion of the
building over the stage, behind the prosceninm aisle. Fntrance to this prom-
enade is made by means of endless traveliug stairwaye which form parts of a
broad stairway. 'The moving stairway in case of accident is amtomatically
locked with and into the solid portion of the stairway, thereby forming an
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ample means of egress. The arrangement for the stage is of great interest, as
the scenes can be built in the most elaborate manner, and the effect is, of
course, far more realistic where real earth, trees, fences, etc., can be used.
Yhere a piece is to have & long run, as a spectacular performance, this added
realism will prove of great value, and the labor and time which is expended in
preparing the stage for each performance will be saved; for at the termination
of the scene the electric motors or other sources of power are put into motiom,
the entire stage is rotated, and the next scene is moved in front of the proeal-
ninm aisle.

A portion of the revolving stage consists of a tank filled with water, so thet
marine sceves with ships and boats can be preduced. For example: in cases
drama of “ Columbus® was to be produced, Columbug is discovered bidding
his friends farewell on the shores of Spain; he then gets into liis boat, and the
stage i8 caused to slowly revolve, bringing into view his ship. The land thea
disappears from view, and this is succeeded by scenes of the voyage, storms,
ete. Then the floating branch of the tree is discovered; then the coast of
America appears; theu the disembarkment takes place; and this iz followed by
the journey into the interior. Of course, the movement of the stage can be
reversed, and the return journey made.

The circular stage platform can at any time be cleared of all its appurte-
nances, and the stage can be nsed as a race track, being caused to move in a
direction opposite to that in whieh the horses run, and at such a speed as to keep
the horses in view through the proscenium opening., Thug, the whole course
of a steeple chase, a hurdle or other race, o1 even a fox liunt, can be shown to
an audience, with the fences, walls, waterways, and other scenery moving in the
nost natural manoer. The whole plan seems to have great flexibility, and it
is to be hoped that at some time one of these interesting buildings will be built.

A REVOLVING STAGE.

For some yeare past the public has been demanding more and more realistic
representations of plays. Managers have found great difficulty in satisfyiug
this demand. owing to the time required to set elaborate sceuery. The public
will not stand long waits, which are often sufficient to canse the failure of a
play or opera.  These delays are bad enough between the acts, but in plays
or vperas which necessitate changes of ecens during the acts, the waits be-
come well nigh unbearable ; and many of the works of Schitler, Goethe, and
Rhakespeare become well nigh monstrosities. as many of them are divided
inte interminable acts and ecenes. This difficulty has been sometimes avoided
by the use of an elevating stage such as we have just described, or by the
so-called ' Shakespeare stage,”” in which the front part of the stage remains
unchanged, while on the raised rear stage different scenes succeed one another.
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This is regarded as eminently unsatisfactory. Baron von Perfall, manager of
the Munich Theater, published a book setting forth his ideas in regard to the
thorough transformation of the stage as it then existed. The manager of
the royal etage in Munich made a practical and successful test of the inven-
tion of Herr Lautenschlager, the mechanical director of the Royal Theater of
Bavaria. The revolving stage was nsed in a representation of Mozart’s *“ Don
Juan.” When the nature of the invention first became known, many people
aesociated it with adevice used on Japanese stages, which coneists of a revolving
platform in the center of the stage, a similar device being employed in Amer-
ica and England for displaying “ living pictures;’ but this arrangement has
only 2 superficial resemblance to the revolving stage we are considering. The
arrangement used at the Court Theater at Munich is essentially as follows:

On the ordinary stage floor is placed a revolving disk, or platform, which
raises the floor elightly. This circular platform is fifty-two feet five inchea in
diameter, and presents not quite a quarter of a circle to the prosceninm open-
ing, which is thirty-two feet nine inches wide. It turns on rellers that run on
a cireular track; the revelving mechanism is driven by electricity. If a scene
is et on the guarter circle presented to the andience—perhaps s closed room
of congiderable depth—something similar can be arranged on the opposite side
of the platform which opens te the rear of the stage, as well as on the other
quarters, o that four different scencs are set on the stage at the same time,
For a play of four aects, requiring a different setting for each act, all four
scencs can be prepared beforehand, and at the end of the first act the stage is
turned a quarter of a cirele {which requires about ten or eleven seconds), and
tl:e scene desired for the next act is presented to the audience; and 20 on at the
end of each act. In cuse iliree changes were required in one act, after the por-
tion of the stage occupied by the first scene had beer turned away from the
audience, it would be cleared and set for the firet scene of the next act. The
scenes need not be Jimited to representationa of closed rooms; any desired
gcene can be pet on the turning stage, and, if necessary, the whole stage can
be used the same as sny ordinary stage. Difficulties will oceur only when two
scenes requiring grent depth—for inetance, two landscapes with distant views—
follow one another, But ITerr Lanteuschlager has shown that even these diffi-
culties can be overcome by setting the scene along the radive of the circular
stage 8o that the portion used decreases considerably toward the rear, and in
this way he gaine the entive depth of the stage for another scene. Mnch more
of the artistic element enters into the setting of a stage of this kind than of a
stage that is set on struight lines.

The reader will understand the above after an examination of the accom-
punying plans, which show the stage set for the third and fourth scenes of the
first act of *“* Don Juan.” The third scene shows Don Juan’s garden, in
which the peasants invited to the féfe gather and the maskers meet. This is
changed to the hall in which the first act closes. As shown by the plan,
considerable dopth wae required for this scene. Our largs illustration shows
how this change is accomplished, or how it would appear if darkness did not
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prevail when the stage was being turned. Before the garden had completely
disappeared, a portion of the hall would be visible, with all the life and motion,
the dancers, and the gaily dressed crowd of guests,

~ The *“ under machinery "'—the traps, chariots, bridges, etc.—are worked in
various ways, and they are as accessible and as easily managed as in the ordi-
nary stage. The overhead work is about the same as in any other modern iron
theater.

A stage of this kind, constructed of iron, and equipped with electrical driv-
ing devices, would meet the most exacting requirements of the present age.
The success of Herr Lauteuschlager’s plan in the Munich Theater gives ground
for the hope that it will soon be adopted in other theaters.

The inventor of this stage, Karl Lautenschlager, was thoroughly eduncated
as an eungineer, and has had so mueh experience in the management of the
mechanical devices of different theatres that he is admirably fitted to plan a
thoroughly practical stage which ineets the entire approval of those interested
in “ stage reform.”

A revolving stage was patented by an American, Mr. Charles A. Needham,
in 1883. It certainly seems to countain the germ of Herr Lautenschlager’s in-
vention. A Mexican, J. Herrera y Gutierrez, of the City of Mexico, invented
in 1892 a theatrical arrangement in which the conditions of the revolving stage
are reversed. In tlie center of a circular building were five anditorinms form-
ing a cirele which was capable of turning. The stages were rectangular and
surrounded the auditorinms. A different scenc was set npon ench, and the
auditoriums were turned, facing each scene in turn.

THE *“ ASPHALEIA™ STAGE.

In some theaters there iz a whole reries of traps worked by hydraulic
power. These traps are capable of raising a whole section of the stage if
desired. In the so-called ‘‘ Asphaleis ** stage—in which ench trap goes right
across the stage and is divided into three parts, each of which rests on the
plunger of a hydraunlic press, so that it can be raised and lowered either inde-
pendently or simultanesusly with the rest of the traps in that division—the
whole of the floor can be raised or lowered ae desired. It will be readily
seen that by this means a stage manager has at his disposal a very effeciive aid
in setting a large scene. Each section of the floor of the stage can be fixed
in an oblique pogition, and the traps can be arranged one after the other so as
to form a succession of steps, bridges, balconies, or even a ship, in a moment,
with perfect safety, and without previous preparation. The old clamsy timber-
work set pieces and the building up of scenes iz avoided, and the meihod of
working is in many ways an ideal one, but, after all, does not seem to possess
the flexibility of a series of divided bridges such as are used at the Metropolitan
Opera House, New York. The hydraulic traps permitof the easy representation
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of uneven ground, which strengthens the possibility of illusion and gives a
chance for a far more picturesque arrangement than is permitted ou the plain
ordinary stage. The irap arrangemecut of the ‘* Asplaleia® stage should be
regarded as something more than a mere arrangement of traps. In this theater
it is arranged so that entire scenes can be raised and lowered through the
slides simunltaneously. It iz possible to raise up from below the stage, in view
of the audience, a complete scene representing a room. With these facilities
the waita are very mueh shorter.  The hydraulic stage of the Chirago Andito-
rinm ie & fine example of good hydraulic work. In the ¢ Asphaleia ™ etage
even the drop scenes are manipulated by hydraulic power from a eentral point,
The fire curtain is also actuated by a hydraulic crlinder fized to the middle of
the fire curtain. Valves are provided in varions parts of the stage, which per.
mit of dropping the curtain. For detailed information concerning the splendid
stuges at Halle, Buda-Pesth, and Chicago, the reader is referred to Mr. E. O.
Sachs’s series of articles on ** Modern Theater Stages,”” in “* Engineering > for
October 23d and November 18, 1896, and to his moonmental books upon the
game subject,

In our engraving it will be noticed that the horizon is represented by a can-
vas background like a panorama. In the ** Asphalein”* theater the back of the
stage is mucl wider, as compared with the opening of the proscenium, than
it is in ordinary theaters. Itz whole area is surrounded by a continuous cloth
scene, on which there is painted a sky called the horizen, which runs from the
back of the stage and up each side for quite a distance. In order to produce
the effect of an nnbroken surface the corners are rounded off very carefully so
that the eye of the epectator is not brought up by the wings. With this sys-
tem it is no longer necessary to use sgo much rock and tree work, and it is quite
possible to represent boundless pluins or the illimitable expanse of the sea.
This continuous horizon not only helps in the illueion, bat it reaches so high
up that borders are no longer needed. The horizon, like the canvas in a cyclo-
rama, represents a nniformly illuminated surface, which gives the same impres-
gion as the sky. The horizon is carried by the rollers, and it may be painted.
8o that at a moment’s notice the different aspects of the sky can be representedl.
from the deep bine of Italy to the mists and fogs of the Nortir, and from the
fleeciest clouds to a sky Leavy with thunder, It ig even possible to change the
nature of the sky during the action of the play or opera.

Another very important feature of the “ Asrhalein stage iz the system of
lighting; gas battens and footlights are dispensed with, In the ¢“ Asphalein
theater there is a speciul arrangement of the proscenium; all the lighting
is done from -the side. There are many other interesting festures of the
‘¢ Asphaleia >’ stage, which is almost entirely fireproof, and tends not only to
minimize the danger of fire, but also to insure the safety of the workmen and
artists. This form of theater stage is, of course, expensive in its initial cutlay,
bot it is much cheaper in its actnal working., Opinions scem to be very much
divided as to its merits; at any rate, it is a most interesting example of the
moet modern form of engineering talent being devoted to the building of a
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thoroughly scientific stage. M. Georges Moynet says in ** Trucs ef Décors,”
from which we take our engraving, that the manipulation of the scenery at
Buda-Pesth is very slow and that the cellar is very damp.

We have just described the *‘ direct ram *’ system of operating traps and
bridges, but it will be readily seen that the space required for the rams is prac-
tically lost, so another system is sometimes used. This iz calied the *‘ crane’
system. In this the bridges and traps are maneuvered by wire ropes which
are worked by hydraulic rams placed against the walls of the stage building.
Some of these systems are very complicated, but the resulte are very satisfactory,
and are said to be economical, doing away with much handwork, especially so
in the day-time.

The Court Theater at Weisbaden possesses a very novel feature. The entire
space occupied by the musicians is really a gigantic trap, the whole floor
being raised or lowered by hiydraulie power, noiselessly and in a moment. This
device was installed by Herr Fritz Brandt, of the Berlin Court Theater. The
idea of having an orchestra movable was to permit of the musiciane pla}mg at
the bottom of the pit when the productmn of u Wagnerian opera was given, as
Wagner beiieved that the muesicians shounld be out of sight. He made arrange-
ments at the theater at Bayreuth by which the orchestra is entirely concealed
from view, the sound coming from the bottom of the deep orchestra well. At
Wiesbaden, if a small operetta is to be given, the platform for the musicians is
raised to the normal height. This arrangement is valuable in other ways, for
in the case of @ ball the platform may be run to any height. The hydraulic
rams are powerful enough to raise the entire load of sixty-five musicians, so
that if desired the orchestra can be sec-sawed up and down according to the
requirements of the score. The Lyceum Theater, New York City, is similarly

equipped.
A THEATER WITH TWO AUDITORIUMS.

The people of New York City hiave the reputation of being the most tire-
less theater-goers in all America; a statement whieh is verified by the ever-
increasing number of large and well-filled places of amusement. Of late
years the growth of the popularity of the style of entertainments which are
classed under the name of *“ vaudeville ’* has called into existence a special type
of theater, whiclt, in addition to the ref ulation stage and auditorium, includes
special halls of entertasinment, with lounging-rooms, cafés, ete., and, for use
in the hot summer months, the inevitable roof garden. To judge from the
nightly programme of a first-clasg honge of this tvpe, the excellence of the
performance is measured, after its quality, by ite length snd variety. The
more rapidly the various artists can make ‘‘ their exits and their entrances,”
the more concenirated amusement can be packed into any given hour of a
““continnous performance.”

It was with a view to enlarging the stage capacity that the proprietor of
Proctor’s Pleasure Palace, in New York City, resorted to the bold expedient
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which ias shown in the illustration on page 284, from which it will be seen
that & aingle etage is made to do daty for two separate auditoriums., The way
in which this was accomplished will be seen by reference to the sectionai dia-
gram, which is taken longitudinally through the anditorium proper, the stage,
and the new auditorium, which is kuown as the Palm Garden, being so named
after the palms and tropical plants and vines with which it is decorated. The
part of the diagram which includes the auditorinum and the stage shows the
construction of a typical summer theater of to-day—the ¢afé in the basement
and the roof garden being epecial features in a house of this kind—which intro-
duces no new structural features of much consequence beyond a strengthening
of the roof supports. Stripped of its galleries and scenery, a theater consists
of two four-walled structures, the anditorium being about square in plan, and
the stage floor about the pame width as the anditorium, and half the depth,
The walls of the stage are carried considerably higher than the roof of the
auditorium, in order to accommodate the drop curtains, which are hung by
ropes that pass over pulleys attached to what iz known as the gridiron, a
stout framework located near the roof of the scone loft. When the drop
curtaing are not in use they are raised clear of the proscenium, aa the opening
from the stage to the audience ia called, and hang iu parallel rows as shown in
the diagram. Below the stage floor are shown the trape. Here, in the older
theaters, were frequently located the dressing-rooms of the performers, though
the more modern arrangement is to build them at the sides or the rear of the
stage.

In carrying out the idea of a double stage a hall was built immediately
belhind the theater proper, and a proscenium arch was cut through the rear
wall of the stage, the floor of which was carried out into the hall and provided
with the regulation foothghts The new proscenivm wus provided with its
own curtain, and all that was then necessary was to paint the backs of the
existing wings and drop curtains with scenery, and the doubling of the stage
was complete.

The original intention wae to have three or four performances of such a
character that they would not interfere with each other going on upon the stage
at the game time, and doring the summer months this was frequently done.
Ordinarily, however, the curtain opening to the palm garden is kept lowered,
and it is raised only dnring the intermissions, or when special acrobatic, gym-
nastic, or animal acts are in progress. A passageway leads from the audito-
rinm to the palm gurden, which are both accessible to the audience at all timea.

This is the first time that such an experiment as this has been tried, and its
résults will be watched with counsiderable interest. The effect as one looks
through the stage may be judged from the larger engraving.
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CURIO’S PIVOTED THEATER.

One of the most ingenious of the ancient theaters of which we have any
record iz that devised by Curio, which is described by Pliny. In the lalt cen-
tury before Christ, a wealthy Roman citizen constructed a theater capable of
holding eighty thousand persons. The stage of this theater was ornamented
with three hundred and sixty columuns, and between these columne there were
in all three thousand statues. Curio not being able to do anything more mag-
uificent, was, according to Pliny, obliged to substitute ingenuity for extrava-
mance; he therefore construeted two lurge woolden theaters near each other, and
they were so arrenged that eacl conld be revolved npon a pivot. In the morn-
ing plays were put upoun the stages of each of the theaters, the latter being
back to back. In the afterncen the theaters werc all at once revolved so
as to make them face each other, the people being carried with them. It
was ouly necessary to connect the corners of the two theaters in order to have
an amphitheater in which gladiatorial combats might be exhibited.

It ie rather extranrdinary that the Romans should have allowed themaselves
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to be carried around in this unstable machine. The theater, of course, was
only for temporary use, but during the last day of the celebration, Curio was

PLAN UF CURIO'S PLYUTED TILEATER,

obliged to change the order of
his magnificent entertainments,
gince the pivots became strained
and out of true. The amphithe-
ater form was therefore pre-
gerved. The mode iz which
these theaters were constructed
has occupied the attention of
several learned persons. The
architects in the first century
before Chriet were accustomed
to build wooden theaters; the
first stone one was built in
Rome by Pompey. It will be
seen that the transformation
due to Curio’s imagination
might have been effected, ns
Pliny indicates, by a rotation
aronund the pivots, P and Q, of
the two great theaters, whose
framework rested upon a series
of small wheels movable on cir-
cular tracks. The stages, C
and I, of the theaters were
constructed of light framework,
and were so arranged that they
could be taken down and pushed
back at C' and I, and thus al-
low the two theaters to revolve

on their own axes 8o ag to come face to face, while leaving between them only
the space necessary for rotary motion. This space was then filled with light and
maovable pieces of framework, A and B, which formed on the groand floor
vast doors for the entrance of the gladiators, and, in the story above, boxes for

the magistrates.
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THE OLYMPIAN THEATER OF PALLADIO AT VICENZA.*

The oldest permanent theater in Europe, at least of those built since the
time of the Romans, is the Olympian Theater at Vicenza, Italy, and it is the
last of its race. Before considering this curious theater it would, perhaps, be
well to glance for a moment at the history of the theater in ancient and mod-
ern times. In the old Greek Theatre the spectators were seated in a semicircle
in front of a raised platform on which a fixed architectural screen was pro-
vided. The action took place upon this stage. The dramas of the Greeks and
Romans were of the simplest kind, the dialogue being simple, rhythmiesl,
and often intoned. The amphitheater, in which the seate rose in tiers, could
accommodate a large number of spectators. A theater with a radius of three
hundred feet could seat twenty thousand spectators. The best counterparts of
the Greek theater are some of the concert halls which were built specially for
oratorioa and concerts. The Greeks fully understood that the facial expression
of the actors was lost, the spectators being se far away from the scene of the
action of the drama. 'They attempted to overcome these difficnlties by
requiring the actors to wear masks with strongly marked features, and to
increase their height they were provided with high-heeled shoes. The opera
glass in the modern theater has, of course, done away with all objections of this
kind. -

The modern theater is the result of the blending of the old cireular theater
of the Greeks with the rectangular theater (so-called) of the Middle Ages.
The earliest mediseval theaters in Italy and Spain consisted of courtyards with
balconies which were impressed into the service, and plays were often per-
formed in churches ; but in France the climate was so bad that the tennis
courts were used. The trouble with the tennis court was that, owing to the
difficulty of roofing a large open space, the room could be only forty or
fifty feet wide, and only six hundred to one thounsand persons could see
and hear to advautage. The accommodatious had to be increased by tiers of
boxes. The conch-like arrangement of classical timmes was soon found to be
anfit for 2 spoken dialogue, which cannot be well heard more than seventy-five
or eighty feet away, or the expression of the actors’ faces appreciated at a greater
distance, so that the next improvement was the rounding off of the corners of
the room and the multiplication of boxes, which were placed tier npon tier in
the same manner gz high office buildings are erected, to give increased accom-
modation, owing to the smallness and great value of some of our city blocks.
In 1675 Fontana invented the horseshoe form of theater, which has not
been departed from. In opera houses and lyric theaters the curve is elongated
into an ellipse with the major axis towards the stage. In theaters for the
spoken drama, where people must see and heur, the contrary process was neces-
sary and the front boxes were bronght near the stage. The introduction of

* By Albert A, Hopkins,
18
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painted movable scenery seeme to bave been due to Baldassare Peruzzi, who
used it in 1508 in the production of ¢ La Culandra,” which was played before
Leo X. Further improvements led fo the necessity of a recessed stage with a
framing like that of a picture. Such is in brief the development of the modern
theater,

Paliadio (1518-1530) was a native of Vicenza, a town in northern Italr,
frts-two miles west of Veunice.  He was an architect of the first order, and it
15 difficult to meution any architect who exercised a greater influence on the men
of his time as well a8 on those who succeeded bim. He was an enthnsiastic
stndent of antiguity, and, fascinated by the stateliness and charm of the bnild-
ings of ancient Rome, he did not reflect that reproductions of these, even when
they possessed great archieological accuracy, were often lifeless and unsitited to
Tie uses of the sixteenth century. His writings and architectnral work ren-
dervd it easy for those who came after him to reproduce buildings which were
faaliless in their Jdetails. but which were cramped, formal, and cold. The Cer-
to=a of Pavia world have been impossible in London, yet under the inspiration
of Puiliwlio, 8ir Christopher Wren wus enabled to construct in T.endon the
Cuathedral of 51, Panl, which would have done honor to the great Italian master
bimzelf. -

Pulladio died hefore the theater at Vicenza was completed, and it was fn-
ished, though nat altogether after the original design, by his pupil and fellow-
citizen, Scamozzi., It was aun attempt to reproduce the classic theaters nf
Greeee and Rome. and his friends assisted him by sending designs of antigne
buildings to help him. It consists of an auditorinm under an awning in the
form of a semi-elitp=e, it not being possible, from the narrowness of the situ-
atiom, to use a semivirele.  Its greater diameter is ninety-eeven and one-half
feot. and its lezaer na far as the staye is fifty-seven and one-Lalf feet. Fonrteeu
ranzes of seats for the spectators follow the curve of the ellipse. At the
smmit of these receding steps, or seats, is a corridor of the Corinthian
order, whicl:, from the parrowness of the gronnd, eonld not be detached from
the outer wall at all placce.  Palladio therefore filted up the nine center and
the thiree external eolumnations, where the statues toueh the external wall, with
pieves of statnavy. The orchestra s five feet below the seats,. The scene, which
i= siaty feet browd. is an architectural composition of two orders of the Corin-
thian style superimposed. which are surmonated in turn with a lizht and well-
propuertioned ariie,  On the sivlobate of the second story are placed statues,
and the inter<columnations are euriched with niches and statues. The pauels
of the attie are ornamented with reliefs of the * Labors of Herenles,*® and the
conter panel over the largest of the three openings in the proscenium, which
ig arched, with a representation of an ancient lippodrome.  Over the arch is
the fullowing inscription: ** VIRTVTT ac GENIO QLYMPICORYN AcaDEMIA
Turathvy noc & Fyxpavestis Frexit Axxo MDLXXXIIII.  Parnrapto
ARrcHrr.”

In the lower order the middle interval has a high open arch, and the two
others, on the side, have square openings through which are seen streets sud
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squares of stately architecture, each ending in a trinmphal arch. The position
of the diverging avenues will be understood by reference to the plan. The
magniticent palaces aud private dwellings which are here portrayed furnish a
very effective setting for the plays which were performed in the theater.
Though the distance to the back of the theater is only forty feet, yet by skillful
and ingenious perspective and foreshortening it appears to be four hundred feet
distant. For this ekillful and ingenious coneceit, which is unclassical in spirit,
we are indebted to Seamozzi. The exterior of the theater is by no means com-
parable to its internal beauty. It was built net at the expense of the govern-
ment, but by some private Vicentino gentleman of the Olympic Academy.
The theater was completed in 1586, and wae inangurated by the performance
of the *‘ Bdipus Tyrannus’ of Sophocles.

'The general lines of the interior of the theater are noble and calm. The
theater looks as well on paper as in reality, for, like so many of Palladio’s
buildings built of brick and stueco, which are now in a dilapidated condition,
it has an enduring shabbiness. It must be said that in this remarkable building
Palladio conciliated the precepts of Vitruvius and the needs of a contempora-
neous society. M, Eugéne Miintz has expressed the conception of the theater
when he aaid that it was & ‘* mirage ¢f a Paoclo Veronese in architecture,” and
indeed, with its profueion of statues and niches and columus, it does resemble
the works of the great painter of Verona, who, in his great light-filled fres-
coes and eanvages, crowds the epace with monumental architecture, and fills the
buildings with the well-dressed courtiers of Venice, until the whole becomes a
gorgeous pagennt.

-

T B Y
FLAN OF TALLADIO’S OLYMI'IAN THEATER,



CHAPTER IIIL
STAGE EFFECTS.

The present chapter deals with the various effects which are liable to be
called for in almost any opera or other dramatic production. It shounld be
remembered that the effects of sunrise, mounlight, thunder, lightning, wind,
rainbows, fires, etc., may be obtained in a great variety of ways, so that only an
outline of some of the methods of producing the illusion cau be given. Stage
management is a constant study. Stage managers and stage machinists und
property maaters vie with one another in producing more and more realistic
iHueiona. It is a curious fact that this business is largely a matter of inven-
tion, and it is little wonder that it is in the hands of exceptionally clever men,

SCENE PAINTING.

8cene painting is an art by itself. There is no other branch of painting
like it, either in the variety of subjects embraced or in the methods employed.
The ecenic artist must be at home in landscape, marine, or architectural paint-
ing. He mnst be able to produce at any time the mountainous passes of Switz-
erland, the flat meadows of Iolland, the palace of Versailles, or the Windsor
Hotel. The method by which he works and many of the materials he employs
ars altogether different from those used by the ordinary oil or water-color
painter. The ecene painter worke upon canvas. Ile first makes a pasteboard
model of his scene and gives it to the stage carpenter or stage machirist, who
builds the framework and secures the canvas to it. It is then ready for the
“paint frame.” This is & huge wooden affair hung up with ropes with coun-
terweights attached. It is nsually placed against the wall at the back or side of
the stage, and has & windlass attached by which it may be raised or lowered.
The artist works upon a bridge built in front of this frame, the paint bridge
" usually giving a passage between the two fly galleries. A paint bridge is
illustrated in Chapter I. of the present division of this work. By hoisting or
lowering the paint frame the artist is enabled to reach any part of the scene.
He is provided with plenty of brushes, ranging from a heavy two-pound brush,
snch as is ueed by house painters, to a small sharp one used for drawing fine
lines. In addition to these he has several whitewash brushes for laying in flat
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washes and gkies. The colors are kept in buckets, tin cans, and earthenware
vessels. His other requisites are a paleite knife, plenty of twine, and sticks
of charcoal. He is then ready to go to work. His first daty is to ** prime ™
the scenes. This is done with a plain coat of white. Distemper color is
used in scene painting. The colors are mixed with sizing, which is simply a~
weak solution of glue. The priming coat is laid on with & heavy whitewash
brush. After the canvasis primed and dry, the artist isready to draw. After the
rough charcoal sketch is made, it is carefully gone over with an ink specially
prepared for the purpose. The architectural work must be done with preci-
sion; regularity of outline and accuracy are absolutely essential. The perspec-
tive requires to be lzid off with the greatest possible care, as the effect of many
gcenes depends almost entirely upon it. The next step is the laying in of the
groundwork. The sky iz, of course, the first point. This is done with white-
wash brushes, The principal point is to get it on thickly. and here the great
advantage of painting in distemper is made plain. The color dries very
quickly, thus affording the artist a high rate of speed in working; and, secondly,
the color dries precisely the rame shade it had before being mixed. Scene
painters of different nationalities have various methods of working, some
using a great deal of color, others very little. Some idesz of the rapidity of
working can be obtained when it is stated that a scene painter of the English
school liag been known to paint a scene of twenty by thirty feet in less than
fonr hours. Some of the colors used cost as much as $2.75 per pound. Indigo
ie used in very large quantities by scenic artists. Ten pounds of indigo are
sometimes uged in a single scene. A scenic painter, however, is not confined
to colors in producing effects. A number of other materials are of great
impoertance in this kind of painting. Gold and silver leaf are freely used for
certain kiuds of scenes, as well as foil papers and bronze powders. Jewels in
the wall of the Kastern palace cannot be imitated with a sufficient degree of
realism to stand the glare of the light, so jewels are made of zine and set in the
canvas; they are made of all colors; they are often covered with colored lac-
quers, or the painted surface is lacquered. In ice scenes mica powders are used
in large quantities to produce the glitter aud sparkle. Nearly every scene
paiuter has a large collection of stencils which are very useful for producing
architectnral decorations. 'The last thing the scene painter does before the
introduction of a new play is to have his scenes set upon the stage at night in
order that the lighting of them can be arranged. The artist site in the center
of the auditorium and minutely observes every nook and corner of the scene
undor the glare of the gus or electric light. Here a light is turned up and there
one is lowered until the proper effect is obtained. The gas man or electrician
takes careful note of his directions, and the stage manager oversees every-
thing.
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SUNRISE EFFECT.

The sunrise eflect is obtained in several waya. A semicircular screen is
placed across the stage and forms the background, as for mountains. Upon
a platform immediately behind the center of the stage is placed an arc pro-
jector that is maneuvered by hand, and throws a luminous disk upon the
canvas of the screen. Upon the stage are suspended colored ineandescent
border lights. In other suitable places there are arranged groupa of lampg
provided with reflectors of special form. These lamps may be intreduced suc-
cessively into the circuit. Colored gelatine plates may be slid over the reflec-
tors 8o aa to give the light the color desired. Our engravings show the various
systems of lighting employed, showing the cords, pulleys, and other devices for
turning the gelatine shades around or raising them so as to give the desired
effect. The electrician first puts into the circuit the group of lamps that pro-
duce the blue light, and at tlie same time turns the blue shades over the lamps.
At s given gigoal the operator pulls the rope zo as to hing the red colored
shades in front of the lamps, When the signal is given to him, the operator
in charge of the arc lamp places a red glass in front of the lenses of the pro-
jector and switches the carrent on to the Iamp, The resistances in the cireuit
of the various incandescent lamps are successively withdrawn so a& to heighten
the red light of the rising sun. In sowne theaters colored incandescent lamps
are used, as at the Metropolitan Opera House, New York City, as described in
Chapter I. of the present division of this work. This systom is, of course, pref-
erable in many ways. ‘

To return to the sun-rising effect: after the sun has risen above the moun-
taius the red light is diminished, the red glase placed before the aperture of the
projector is graduslly removed, and the color sereens are removed from in frout
of the lamps. Motion is given'io the sun by means of an inclined plane up
which the arc lamp is carried by means of & winch which is slowly manipulated
by the assistant.
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SUNRISE EFFRECT.

SUN EFFECT.

The stage effect which we are about to describe ia produced by the mechan-
ism which was formerly in use in the Metropolitan Opera House, New York
City. The electrical sun was a big glass disk with an are lamp of two thousand
candle-power behind it. It showed through a hole cut in a drop curtain, and
was set firmly in a frame covered with colored ganze to represent the various
hues which the sun imparta to the atmosphers, and the colors it projects upon
the cloude, during ascension and declination. It is very effective in many operas,
a8 in *‘ The Prophet” and ‘* Tannhauser.”

i CHANGE FROM DAY TO NIGHT.

One of the most beautiful effects prodnced upon the stage is the change
from day to night or from night to day, especially the former. This is accom-
plished in various ways, as the following: To produce the proper effect the back
drop is made nearly double the height of the usnal scene; the upper half is
painted to represent a sunsei sky, and the lower half to represent moonlight. It
is hung so that the upper half alone is visible. The scenery of the distance ia
then painted upon a separate piece, which iz profiled—that is, eut irregunlarly
—to represent trees, monntaing, or houses. This piece iz placed immediately in
tront of the sky drop. A few feet further in front iz held what is known
as & cut gauze drop. 'This has sides and a top of canvas painted as the
case requires, while the center is filled with fine ganze which lende an aérial
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effect to the distance. Red lights are employed to give a soft sunset glow to
the scene. At the proper moment the back drop is slowly and steadily raised.
While the red lights are sloewly dimmed, the green lights are slowly turned on.
The moon effect iz obtained in different ways, as we will shortly describe. The
moon ig sometimes made in the night-half of the sky drop and rises with
it. When it rises above the distant horizon, the green lights are turned on to
their full power,

STARS.

The star which we illustrate consists of a gingle sixteen candle-power incan-
descent lamp fixed to & metal frame set in a drop curtain; only the star itself,
with a covering of red gelatine tinctured with blue, showing through,

MOON EFFECTS.

There is hardly any illusion on the stage which iz seen as often as the moon-
light effect, and there is nothing which ean be as well connterfeited on the
stage as moonlight scenery. The artist usually begins his task by painting a
moounlight scene; by daylight such & scene is ghastly, being painted in cold
grays and greens, in which Prussian blue and burnt nmber play an important
part, and the lighta are put in with white, slightly tinged with emerald green.
The strong moonlight of the foreground is produced by a calctarm light thrown
through a green glass. A fainter light npon the scenery at the back of the
stage is obtained from what are called *‘ green medinms »-—lamps with green
ghades. They are placed upon the stage just in front of the main scene, and
are “‘ masked in >’ by scemery. A row of them is often suspended from the
flies in order to light the top of the scenes. In this case they are hidden from
view by what are called the sky borders; thus a soft green light is given to
the entire stage without the source of it being visible. The position of the moen

Ve
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being determined upon, immediately under it a number of small irregular
holes are cut in the drop, beginning at the horizon. These are covered on the
back with muslin, and are painted over on the front to match the rest of the
scene. Behind thess holes iz placed sn endless towel about eight feet in
height, running around rollers at the top and bottom; the lower reller has a
crank by which the towel is turned. In the towel are cut a number of holes
similar to those cut in the drop. A strong gas burner is placed between the two
sides of the towel. When the crank iz turned, the flashing of the light through
the passing holes in the towel and the stationary ones in the drop
scene produces a fine effect. Instead of a towel a large tin cylinder
may be used. Other interesting moon effects are described in the
chapter entitled ‘* A Trip to the Moon,”” in the present work.

We now come to the moon proper, which is preduced in & num-
ber of ways. The form which we illustrate is one in use in the
Metropolitan Qpers House, New York City. It is about eigliteen
inches in diameter, and is made of porcelaiu or milk gluss and ie
oval in form. Within are six incandescent lamps of sixteen candle-
power, connected with a rheostat.

It is very effective in many operas, as in ‘‘ Tannhanser.”
The ‘moon is moved by means of a batten, a thin piece of wood
let down from abnve, the course being marked for the operator
by the apparent, though exaggerated, movementa of the moon ag we see them
in an orrery, The mimic sun moves behind the drop, bnt the moon moves
befove it, and therefore to keep up the illusion the wires it draws after it
must be colored the same as the drop,

ELECTRIC
MOON,

RAIN EFFECT.

‘The rain machine is usually placed high op in the flies.
A hollow wooden cylinder five feet in circomference and four
feet in length is provided. Upon the inside are placed rows of
small wooden teeth. A quantity of dried peas ure placed in the
cylinder, and a belt is run around ene end of it and down to
the prompter’s desk. By turning these cylinders the peas run
down beiween the teeth, and the noise produced by them makes
& good imitation of rain falling upon a reof. Traveling com-
panies often have to go to small theaters where such luxuries a8
““rgin maelines’’ are unknown. A snfficiently good substitute
is, however, easily obtained. A sheet of heavy brown paper is
pasted over a child’s hoop and a handful of bird shot is placed
upon the paper. The hoop is tipped from side io side, and the
ghot rolle around the paper, producing a fairly good rain effect.
RAIN MACHINE Our cngraving shows a French form of rain machine. It
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consista of & wooden box seven or eight feet long, divided into compartments,
as shown in our engraving, by oblique pieces of tin which transform the interier
into a tortuous passage for the dried pess. The quantity of peas is regulated
at the top, and the violence of the drops of rain depends upon the gquantity
of peas and the inclination of the box.

RAINBOW EFFECT.

In the last scene of ‘‘ Rheingold ** the gods enter Walhalla over the rain-
bow bridge. The rainbow is a magnificent stage illusion, and ie produced as
followa: The prisms are fastened one above the other in front of an electri-

RAINBOW EFFECT.

cal projector. The light from it paesing through the prisms produces the
various colors of the prismatic spectacle dune to the infinence of the raindrops.
Ag in nature, there appear to be two arches, the primary and the secondary.

WIND EFFECT.

Wind is very nseful in heighiening the effect of stage stormas, especially in
melodramas. Where the effect is well done the pitiless blast is very realistic.
The wind machine is portable, and may be placed anywhere the property master
wighes. 'The wind machine is made in varions ways, of which the following is
one: A heavy frame iz made in which to set a eylinder provided with paddles,
and resembling very much the stern-wheels seen on Ohio River towboata.
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Across the top of the cylinder is stretched as tight as possible a piece of heavy
groe-grain gilk, but canvas is often substituted instead. The rapid passage
of the paddles over the surface of the silk or canvas prodnces the noise of the
wind. Often traveling companies
are in theaters where there isno wind
machine. In thiscase one of the atage
hands selecta a heavy piece of flexible
hose and whirls it around his head.
The extraction of wind from the hose
is not entirely eatisfactory, however.

QOur engraving shows a Freanch
form of machine for imitating the
noise of the wind. It consists of a
cylinder monnted on an axle. The
staves are triangnlar in shape, and 4
end in a sharp point. Instead of run- c
ning these staves over silk or canvas, - q
cords are substituted. The cords are :
secnred below, so that they can be
tightened so as to cut into the staves.
The eylinder is turned by a crank, and by turning it rapidly the friction of the
cord produces a good representation of wind.

WIND-FRODUCTRG MACHINE,

THUNDER EFFECT.

The thunder and lightning effect is somewhat complicated, especially the
thunder, which may be regarded as the result of the combination of a number
of effects. TFirst a large picce of sheet iron is shaken, whicli produces an imi-
tation of sharp, rattling thunder, This fails to give the dull roar, a reverbera-
tion which is usvally heard in
storms. To produce this effect
heavy box frume is made, and over
it is tightly drawn a calf skin.
Upon this the stage hand operates
with a stick, one end of which is
padded and covered with chamois
ekin, This 18 called the thunder
drum, and when accompanied
with a flash of lightning produced
with the aid of a magnesium flash
torch renders the illusion very
realistic. Often two thunder drums are used at the same time. Then the
“rumble cart !’ is also uzed. The rumble cart is a box filled with some heavy
material, and mounted upon irregularly shaped wheels.

RUMBLE CANT.
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Our engraving shows s rumble cart as used in the Paris Opera House.
With this a little wind iz added from the wind machine, and the rain effect
is sometimes worked simultaneously. The result of this complicated effect ia
very good, and, of course, the effect may be varied as the stage manager may
think proper for the opera.

In large opera houses a more complicated system is employed than those
which we have just described. It is nsnally placed against the wall of the
third fiv gallers. 1t cousists of a kind of cabinet with fire or six slanting
shelves, O each shelf are kept a half dozen eannon balle which are retained
in place by hinged doors. When the signal is given, the stage hands open the
doors of one or more compartmenta, and the balls drop down into a zine-lined
trough, which is some twenty feet long. The trongh being built with ineqnali-
ties of surface, the effect is enhanced. At the end of the trough the balls drop
through the flooring to the gallery below by means of speciul slants. Arrange-
ments are provided by which the balls can be stopped before they pass through
the floor. It will readily be seen that by regulating the number of balls almost
any thunder effect ecan be produced.

LIGHTNING,

Lightning is produced in a number of wavs, of which the following is an
example. A metal box having a large opening in the top is provided, At the
bottom is placed an alcohol lamp having a wide-spreading flame. Immediately
above the flame iz a shelf or partition punched with fine holes. This is, of
course, heated very hot by the flame. The
mixture which is used to give the effect of
lightning consists of three parts of mag-
nesium powder and one part of potassium
chlorate. This is ponred upon the heated -
grill, through the top of the metal box.
The eudden combustion of the compaositinn
produces very vivid flashes of lightning.
A similar device has long been used by plo-
tographers for taking instantaneous photo-
graphs in dark places or at night.

Anothet method of producing Hghtping
flashes is to secure two large files to an
eiectric circuit. 'The files, when they are
rubbed over each other, prodice a series of
brillisnt Bashes.

The magoesium flash pistol, which we
show in our engraving, is very useful for
APTARATUB FOR PRODUCING LIGHTSING, producing lightning flashes. It consists
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of a barrel which is slotted. The barrel is filled with ashestos which is soaked

in alcohol. When the lightning effect is to be used the alecohol is lighted and
magnegium powder is projected into it by means of the blower on the top of

A N

THE MAGNESIUM FLARI I'STOL,

the pistol. It is worked with the thumb., When a thunderbolt is to strike
an object, & wire is run from the flies to the object which is to be struck,
A rider runs on the wire. The rider consists of a section of iron pipe, Arcund
it is secured asbestos by means of wire. The asbestos is sonked with alcohol,
and is lighted just at the instant when it is to be projected npon the object.

LIGHTNING IPROJECTOR,
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It is usually held by a string, which is cut. It rushes flaming through the air,
and produces the effect of a ball of fire striking the object.

Our engraving illustrates still another method of producing lightning. It
consiste of an electric projecting lantern with attachments for giving the effect.
The lightning and the clouds are scratched and painted on small pieces of glass.
Devices are provided for rotating them so that they produce the effect of clouds
rolling across an apparently immense expanse of sky, as the operator revolves
the disks one over the other, and the forked lightning seems to shoot acroes
the heavena.

SNOW EFFECT.

The effect of snow is obtained in & number of ways. Sometimes pieces
of paper, linen, or white kid are thrown from one of the intermediate bridges, .
if the theater is provided with them. If well done the effect iz very pleas-
ing. The flakes of snow are usually illuminated by the electric light, It
is often mecessary to have the actors appear with traces of snow upon them.
One way of doing this is to sprinkle them with soapsuds Ly means of a birch
broom before they appear upon the scene.  Of course, the seapsuds dieappear
in a few moments, corresponding to the melting of the snow. In the case of
" rich costumes it is impossible to use sonpsuds, so that bone shavinge or ground
corn are used instead. This forms a light coating which resembles snow. It
adberes to the hair, the shoulders, and the creases in the clothing, and pro-
duces no ill effects upon the costume.

WAVE EFFECT.

An ocean of heaving waters is usually made as follows: Each wave is cut
out separately. The first row is set up at a dietance of three or four feet
between each billow, and the second row is set so as to show in the openings left
by the first; small boys are nsually employed to furnish the motive power. The
waves are rocked back and forth, not from side to side, and the effect is very
good. The noise of the surf upon the beach iz obtained by allowing two or
three ounces of bird shot to roll around in a box of light wood lined with tin.
This is a variation of the rain machine we have already referred to.

CRASH FFFECT.

The noise on the stage is prodnced by what iz called the crash machine,
which is one of the oldest implements of imitution on the stage. It is similar
to the wind machine in construction. It consista of a wheel with paddles set
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at an angle of abeat forty -five degrees. Upon the top of the wheel one end of
a stout piece of wood is placed down by fastening the other end to a portion of
the framework. When the wheel is turned, the siats passing under the station.’
ary piece produce a rattling crash. The principle of the machine is illustrated
by a boy running along a picket fence with a stick, allowing it to slip from
picket to picket. In many theaters & gigantic rattle is used in pla.ce of u
machine of this kind; it is more portable,

FIRE AND SMOEE EFFECTS.

Counflagrations are produced in a number of ways, and if proper precau-
tions are taken, they are perfectly safe. Usually the buildings which are to be
destroyed by fire are constructed of separate pieces of stage carpentry, through
which the painted canvas is attached. 'They are raised and lowered by means
of hinges, slides, cords, and puileys, so as to give the effect of tumbling down.
The fire proper consiste of chemical red fire and powdered lycopodinm used
separately, the former to give a red glow and the latter to represent flames.
Variously colored electric lights and small pieces of fireworks simulate the leap-
ing of the sparks. Tn some cases the shutters on the houses appear to burn off
and fall down upon the stage; this iz accomplished as follows: They are secured
to the seene with a preparation ealled *“ quick match.” This is made of pow-
der, alcohol, and a lamp wick., The window frames and easheg are made of
gheet iron. They are covered with oakum soaked in alcoliol or naphtha. These
sashes and frames are not fastened to the canvas scene at all, but are placed a
ghort distance behind it npon platforms. The quickest possible touch of fame
ignites the oakum, and in 8 moment the fire runs around the sagh, and
nothing is apparently léft but the blackened and charred wood. Steam is used
to represent the smoke, and one method of unsing it is described below. An
occasional crash, followed by the ignition of a little powder, produces 2 sudden
pnff of emoke which gives the spectator the idea of u fall of a rafter,

Apparatng for producing the emoke of a conflagration is more complicated
than that for producing lightning. Steam is largely nsed for producing smoke,
and is condncted to a place where the smoke is to appear, by meang of rubber
hose; but this is apt to cause considerable noise when it escapes into the air.
This difficulty has been snrmounnted in at least oue stag eillusion which we illus-
trate, this being the ¢ Magian,”” the opera of Mageenet. It was particularly
necessary in the case to have the smoke produced as noiselessly as possible,
because the orchestral music at the moment of the fire is relatively soft and
low. The diffienlty was aurmounted as follows: The steam, generated by a
boiler in the Paris Opera Ilouse, was led te epecial devices shown in our
engraving, the steam being admitted to triangulur boxes at the apex opponite
the base of the trinngle. The boxes at the point of attachment with the steam
pipe have a considerable thickness, which gradually diminishes 45 the base of

2
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the triangle is approached, so that the steam, which is distributed throughout
the whole extent of the box, escapes without any noiee through a narrow

APPARATUS FOR IMITATIRG TIHE AMOKE OF A CONFLAGRATION ON THE S8TAGE OF A TILEATER.

orifice between the two faces of the apparatus. In the interior of the boxes
there are pieces of felt, the principal objeet of which is to absorb the drops

of water which are carried along mechanically or which may
condense. The advantage of this arrangement is that it per-
mits of the disengagement of the steam everywhere where it
i8 necessary. The boxes are easily manipnlated, and hooks
fastened to them permit of their being attached to the scenery
with ease. After a simple conpling pipe has been connected
with a steam pipe, the apparatus is ready to operate. In the
opera we have referred to, twenty-nine double boxes are em-
ployed; seventeen are distributed over the stage at different
puinte, and nearly up to the pipe of the eoffit curtaine. The
twelve others are heneath the stage, and the orifices through
which the steam escapes are flush with the floor,

The realistic fire clouds and flame in the last act of ** The
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Prophet,”” when the Prophet, learning that he is betrayed, orders the fire of
Lhe palace of Munster, are dohe by concentrating the arce light upon colored
gelatine; usually, first yellow for the fumes, then yellow and white, then yellow
and red, red and white, and red and black. The sandstorm in the last act of
the *“ Queen of Bheba’’ iz done in yellow and black and pink gelatine before
the light. and the rain by parallel scratches on a black surface, the arc light
being dimmed and brightened alternately, and the glass turned this way and
that, 8o that the parallelism of the drops shall follow a supposed changing of
the direction of the wind.

GRADUAL TRANSFORMATIONS.

One of the greatest trinmphs of Wagner’s scenic art is his method of scene
shifting, which is curried almost to perfection. e was very much opposed to
sadden changes of scenes, which are 8o frequent in Shakespearian plays, as he
was deeirous of avoiding everything which broke the continuity of the dra-
matie action. In the greater purt of his operas ho lets a single scene suffice for
the entire act. Ounce in a great while lie was obliged to provide for a shifting
of a scene during an act, but in *“ Rheingold  the curtain remains, or should
remain, raised during the whole of the performance. These changes are usu-
ally accomplisbed in plain sight of the audience, or else the setting of the new
scene is hidden behind clouds, These effects are accomplished by mesns of
succeseive gauze curfaing which are raised and lowered, and by the clever
uge of light which is gredually diminished until almost total ddrkness reigne.
The effect is largely enhanced by the orcheatra, which sytubolizes the changes
which are taking place. The two best examples of this perfection of scene
shifting are probably those in ‘‘ Parsifal,”” when the magic garden changes
o the sanctuary of the Holy Grail; and the other effect is in the third act of
“ Gotterdammerung,” when the warriors place the dead Siegfried npon the bier
and carry thie body np the rocky path, while the erchestra is playing the funeral
march of nnearthly beanty. As the procession gradually disappears, mists
rise from the Rhine. The mipt gradually thickens into fog, then clonds rise
upward, hiding the whole scene from view. Then the clonds rise and dissipate
into mists which finally disclose the moonlit hall of the Gibichungen, The
effects are produced by steam and a series of ganze curtains. The clonds really
gerve a8 a screen to prevent the scene shifters being viewed by the andience. A
satisfactory effect can only be obtained when every detail is carried ont with
the greatest care. The superiority of thiz method over the conventional curtain
is apparent. ' .

Sometimes the gauze curtaing are not dropped from the flies, but are
mn acroes from the eide. They ars “ profiled,’” or, in other words, they are
irregular in shape, so that they help to prodnce the effect without any notice-
sble line of demarcation between the.two halves of the curtain. The steam
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curtain is often very effective, especially in Wagnerian operas. The steam is
admitted through a perforated steam pipe in a sink cut, the floor being perfo-
rated. Ae the steam curtain is in a straight line, the effect is apt to be a little
formal.

BATTLE SCENES.

Battle scenes are particularly effective upon the stage when they are well
produced, and in the midst of a desperate battle a shell is seen to fall and
buarst, carrying death and destruection in its wake. Our engraving shows the
method of obtaining this result. A papier maché shell is formed of separate
pieces glued together. This contains the quantity of powder sufficient to sep-
arate the pieces and produce the bursting, In the powder there is an electric

BOMB EXI'[O81GN EFFECT,

primer which is ignited by a current. The primer is connected by wires which
go back of the secene. At one of the sides of the stage, out of sight of the
spectator, there i a charge which is also ignited by electricity at the same time
that the bomb is exploded. At the proper moment a man throws the shell and
tonches the button, the bomb bursts, and the spectators, hearing the lond re-
pert of the cannen at the sume justaut, imagine that the harmless paper bomb
is the canse of the formidable explosion,
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THEATRICAL FIREARMS,

The accidents on the stage caused by firearms have been many and numer-
ous. In melodramas, after great battles, the anditorium becomes filled with
dense smoke and a pecnliarly disagreeable odor of burnt powder; and, owing
to the great precantions which are necessary to prevent danger of fire, the illu-
sion is seriously injured. Om account of these drawbacks, a French dramatic
anthor and pyrotechnist, M. Philippi, endeavored to produce a suceessful imi-
tation of the effects of firing guns, that is to say, the noise, fire, and smoke,
while at the same time aveiding the dangers and annoyances that have already
been pointed out. The charge consists of a small quantisy of fulminate pre-
pared so 86 to give a red fire and a light sinoke which guickly clears away, leav-
ing no disagreeable oder, and not affecting the throat, The preparation is
held in a cavity formed in a small cork which is introduced into the extremity

THEATRICAL GUNS ARND PISTOLB

of the gun barrel. The firing pin passes through the barrel, aa shown in Fig.
1 in our first engraving, causing the charge to explode through a simple blow.
By the very simple confrivance of the spring, as shown in Fig. 1, it is possible
to fit almost any gun, wooden or otherwise, which the stage director may wish
to nse.

Our second engraving represents a mitrailleuse formed by the juxtaposition
of a number of ghort barrels of thin copper arranged in the same manner asin the
guns described.

The firing pins are left to the nction of the apiral springe, when the hooks,
a, in which they terminate, are driven from the catches by meaus of elider, ¢,
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which moves along a rod, placed back of the barrels, to which it is affired by
a screw, in order to prevent ite acting while the apparatus is being carried.
A movable bar, m, prevents the springe from being set free while the charg-
ing is being done, and after they have been get. Iu order to manipulate, it ia
only necessary to caosze the slider to move along the rod. Firing by platoonas
is imitated with great exactness. As soon as the cork makes its exit from the
barrel, it is thoronghly pulverized, and the diecharges received at the end
of the muzzle cause no inconvenience.

THEATRICAL MITRAILLEUSE,

THE IMITATION OF ODORS.

The imitation of odors upon the stage ig not very often attempted. In
some plays where a dinner is in progress, more realism is given by introducing
such things as a French coffee machine, The penetrating odor of the coffee is
soon experienced by the andience, and it adds considerably to the effect. An
English impresario adopted a rather novel plan of imitating the aalt odor of
the ocean for a marine scene. e took a large number of old ealt-herring
casks and disposed them in the flies and behind the orchestra. 'There is little
doubt that they produced the desired effect, as the persistence of the perfume
of this delicacy is well known,



CHAPTER 1V.
THEATER SECRETS.

In the present chapter the subject of theater secrets will be taken up,

and it will treat of traps, complicated stage settings, properties, and the means
of .obtaining elaborate effects.

TRAPS.

The trap is one of the oldest and most primitive means of producing stage
illosiong, and it is in nse to-day in most theaters and opera houses. The prinei-
ple is very simple, and will be understood by reference to the engraving. The
actor, ginger, or devil who is to make his sudden appearance upon the stage
stands on a plaiform which is hoisted to the stage level by means of winches
turned by the stuge hands.

We also show another variety of trap which is much used in operatic and
ballet performances; it consists of an inclined plane up which the acter or dan-
seuse is carried, the inclined plane itself being masked by scenery. The elab-

orate system of traps used in the ‘‘ Asphaleia’ stage has already beev
described in Chapter 11

TRAFP IN TIIE STAGE

Digitized by GOOSIQ “
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FONTANA DESCENDE INTU THE SEA.

THE -SWAN IN “LOIIENGRIN.”

The swan and the swan boat in *‘ Lohengrin ** are most interesting proper-
ties. The apparatne which we illustrate is that used at the Metropolitan
Opera House, New York City, and is the result of many experiments. To
understand the action of the Lohengrin swan it will first be necessary to
describe the setting of the stage. At the back is a river drop; next come
set water rows, gradating in height to the level of the bank, giving the
effect of water rushes aud reeds, and 8o set that the swan and beat, in passing
through, are enabled to describe a graceful curve. The foreground is a built-
up bank the width of the sceme. Between the river drop and the first set
water row there iz space enongh for the miniature fignres of Lohengrin and
the swan to pass acrozs the stage before the real Lohengrin and the awan come
into view. The drop aud the set water rows—evervthing, in fact—give the
idea of the sluggish Scheldt winding in through the weedy meadows. In
order to produce the effect, two entirely distinct trucks are used—one for the
firat act, when Lohengrin and his swan wind their way among the reeds; and
one for the last act, when the swan disappears, and the lost brother of Elsa
takes its place. The problem which confronted the property master in de-
gigning the first swen and car, that is to say, the one which was to bring
Lobengtin, was to devise a method of propelling the truck which earried
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the swan and the car so that it could be run in a curved direction, adding
greatly to the naturalness of the iliusien, and rendering the truck eapable of

FIRST SWAN AND CAR IN *  LOHENGILIN.™

being iturned in a short gpace. A three-wheeled truck was built, the top of
which was concenled by draperies painted to match the water rows themselvee.
The trock is propelled by two men seated within it, who shove the truck along

THE DISAPPRARING 8SWAK IN “ LOHENGRIN,”

by shufling with their feet on the floor. 'The first man steers by means of a
hendie bar which is secured to the vertical rod which curries the front wheel.
The awan is fastened to this vertical bar, so that when the direction of the steer-
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ing wheel is changed the swan also changes its direction. The neck of the ewan
i# built around a ateel spring, and the wings are actuated by levers and strings.
The second man has nothing to do with steering the car and the swan. His
duties, besides propelling the car, consist in inclining the head of the swan and
operating the wings. This is accomplished by means of lines which are invisible
to the andience. Lobengrin, on reaching the steps at the bridge, in front, gets
out of the boat or car, and sings his farewell song, The swan then takes his
departure, drawing away the car.

Now, in the last act an entirely different mechanism iz employed, although
the change is not perceptible to the audience. In this case it is not necessary for
the swan to take a sinuous course, and it proceeds in a straight line across
. the stage., In this arrangement a truck iz mounted on four wheels and is pushed
by the menj but in order to transform the swan into Elsa’s brother, it is neces-
sary to resort to an entirely different system. Tlie swan, instead of being sup-
ported by a couple of rods, is supported on a paralel which is hinged; it
is normally beld in position by meaus of cords, so that it shows above the set
rowg and the bank of the river. When the time lLas arrived for the trans-
formation to be made, a man at the rear of the truck lets go of the cords which
liold the Bwan in position; the paraliel immediately drops, and iz drawn back
into the fruck, carrying the swan with it. At the same instant Elea’s brother
is raised by a trap which places him in precisely the same position as that ocen-
pted by the swan. Then a clockwork dove descends on & wire, and as the dove
drope behind the set piece it takes the place of the swan. Lohengrin steps
into the boat, and the dove carries it off from the stage. The changes are so
remarkable that the Lohengrin swan must be regarded as one of the most
successful effects obtained in Grand Opera.

THE FLOATING RHINE DAUGIITERS IN ¢“RHEINGOLD.”

When the curtain rises on the opera of ‘‘ Rheingold,” which is the prelnde
to the mugic drama of the *‘ Ring of the Nibelung,” the scene represents the
bed of the Rhine. In the center rises a high rock which supports the ** Rhein-
gold,”” a great nugget of gold that glimmers on the sammit of the rock. The
three 1thine daughters, Woglinda, Wellgunda, Flosshilds, suddenly appear upon
the scene, swimming with graceful movements about the rock which supports the
Rheingold. It may be asked how it is poesible for the Rliine daughters to float
in space while they sicg. A reference to our engraving will explain the mystery.

Each of the singers ia snpported upon a cradle which is secured to a four-
wheeled car by an upright post strongly braced. Each of the cars is pushed
around by two attendants, while a third sits in front and steers. They are
hidden from view by low scenes which effectnally concesl them. We believe
that in some opera houses regular tracks have been provided upost which to run
them.
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At the Metropolitan Opera House, during the German opers season of Mr.
Damrosch, in the gpring of 1897, an entirely different device was used. The
Rhine danghters were suspended from eteel cables by means of trolleys. They

THE FLOATING RHOINE DAUGHTERS IN THE OPERA ‘ RHEINGOLD.”

were drawn back and forth by meang of wire ropes which ran to the sides of
the stage. Ropes were also rnn down to the level of the stage, and they were
swayed back and forth by men who were hidden from view of the audience by
the set rows which masked the lower part of the stage, The arrangement was
considered to be very satisfactory.

THE “8UN ROBE.”

The illusion which we are about to deseribe is employed in the  Pean d*Ane*”
for producing the fairy robes in the story—the color of the sun, the color of
the moon, and the color of the sky—required by the play. In the midst of a
brilliantly illuminated procession eome two porters carrying a large chest by
means of bandles at the end. Having reached the reyal throne they place the
chest on the floor and rmaise the cover, There is immediately seen a fabric
the color of the san, a Inminous golden yellow. Afterwards two other porters
come with a similar chest, which, when opeued, exhibits a bluish-white phos-
vhorescent fabric. The third chest eontaing a robe of a celestial blne. This
robe is also lnminous, The fabrics are moved by the porters to make them
sparkle. The*secret of the illusion is that the bottom of each of these chests
iz capable of being opened over & trap, and by means of an electric lJamp the
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electric light is directed npon a light and transparent fabric so that it really
geems to be on fire. A yellow light suffuses the fabric of the same color and
incorporates iteelf with it. After the cover has been shut down upon the stage,
the bottom is closed from beneath, the light is extinguished, the trap is shut

THE S8UN HOBE IN THE FAIRY BCENE OF THE '‘PEAU D'ANE.”

up, and the chest is carried away by the porters. The sams is done with a
slightly bluish-white fabric and a white light, for the moon-colored fabric; and
theun with blue tarleton and a light with a bluish tinge for the sky-colored
fabrie.

THE SHIP ON THE STAGE.

An opera or ballet which requires a ship taxes the powers of the stage
machinist and the property master to the utmost. The ship which we illustrate
was made for the ballet called the ‘‘ Tempest,”” at the Paris Opera Houee, and
is superior to most of the ships in the *‘ Corsair** and *‘ L’Africaine.”” The
vessel, starting from the back of the stage, advances majestically, making a
graceful curve, and stope in front of the prompter’abox, Qurillustrations give
detailed viewe of the vessel and the setting of the scenery. The sea iz repre-
sented by four parallel set rows, the location of which is indicated in our
gecond engraving.

The ship is carried by wheels that roll over the floor of the stage, and
is goided in ite motion by two grooved bronze wheels, and by a rail formed
of a simple reversed T-iron which is bolted to the floor. Az the ship advances,
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the sat water rows open in the ceuter to ullow it to pass. As the vessel itself is
covered up to the water line with painted canvas imitating the sea, it has the
appearance of cleaving the wave. When the vessel reaches the first of the

THE BHIF AE BEEN FROM THE STAGR.

water rows the others spread out and increase the extent of the sea. The
three strips of water in the rear rise slightly. The shifting of the inclined piece
at the front is effected by simply pulling up the carpet which covers it, and
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SETTING OF THE SCENERY BEFORE AND AFTER THE AIPEARANCE OF THE BNJF.
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which enters the groove in the floor in front of the prompter’s box. At this
moment the entire stage seems to be in motion, and the effect is very striking.
‘We now come to the details of the construction of the ship. Our engraving
shows the boat while it was being built. The visible hull of the ship was placed
uwpon a large and very strong wooden framework formed of twenty-six trusses.
In the center there are two longitudinal trnsses about three feet in height and
twenty-five feet in lengtl, upon which are assembled perpendicularly seven other
trusses. In the interior there are six trausverse pieces held by stirrup bolts, and
at the end of each of these is fixed a thirteen-inch iron wheel. The entire
strocture rolls npon these twelve wheela. There are two bronze wheele which
we have already referred to, In the rear there are two vertical trusses, pixteen
feet in height, which are joined by ties and descend to the botiom of the frame,
to which they are bolted. They constitute the skeleton of the immense stern

BHIPF OF THE NEW BALLET, ' THE TEMPEST.

of the vessel. The skeleton of the prow is formed of a vertieal truss which is
bolted to the frame. The rest of the construction of the ship will be readily
understood by reference to the engraving. The large mast consists of & vertical
tube, ten feet high, which is set into the center of the frame, and in the inte-
rior of which slides a wooden spur which i3 capuble of heing drawn out for
the final apotheosis. The mast carvies Lhree foot-boards, and a platform for the
reception of ‘“supers.” It Is actnated by a windlass placed npen the frame.
Panels made of canvas, painted, represent the hull; there are nine on each
gide; above are placed those that cover the prow and the stern.  The bowsprit
is in two parts, one sliding into the other; the front portion is at first pulled
back in order to hide the vessel entirely in the side scenes. It begins to make
- its appearance before the vessel itself gets wnder way.  Silken cordage connects
the mast, bowsprit, etc. On each side of the vessel there are bolted five iron
frames covered with canvas which rench the level of the water line, as shown
in the above engraving. TUpon these stand the **supers’ who represent
the naiads that are supposed to draw the ship from the beach. At the bow
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there is fixed & frame which supports a danseuse representing the living
prow of the vessel. The boat iz drawn to the middle of the stage by a cable
attached to its right side, passing around a windlass pluced in the side scenes to
the left. It is at the same time pushed by stage hands placed in the interior
of the framework. The trucks or ehariots which support the boat are entirely
covered with painted canvas resembling water. As the vessel, freighted with
harmoniously grouped spirits and nuiads, with fairies and graceful genii appar-
ently swimming about it, sails in upon the stage, puts about and advances,
and is carried slong by the waves to the front of the stage, the effect is really
besutiful, and does great credit to the stage machinist’s art.

MISCELLANEOUS STAGE EFFECTS,

A rather curions illusion occurs in ““Don Juan.” The monnment of
the Gubernator bears the inseription, ‘* Here revengo awaits the murderer.”
The moment that Don Juan appears in front of the monument, cne of the stage
hande removes & strip of sume opaque substance from behind tne transparent
inscription, which now appears in brilliunt letters on the base of the monu-
ment; the letters being lighted by lamps behind the statue,

In ballets the dancers are frequently represented as floating in the air.
This movement may be produced by means of a common sea-saw. In aérial

THE GRAVEYARD SCKENE IN TUE GI'EKA “‘DON JUAN."
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ballets and in the appearances of angels, ete., special devices are provided in
up-to-date theatres, the mechanism usually being in the form of a trolley.

The army of demons and ghosts which pass over the etage in the ‘“ Frei-
schiitz ** manage in various ways; in some cases & movable scene is used, and in
others the uncanny creatures are painted upon a canvas roll and are projected,
by means of a powerful light, upon u scene representing clouds. Hissing, snap-
ping, acreeching, and other hideous noises are produced by means of whipe,
clappers, whistles, rattles, and other like devices behind the scenes.

THE FLOATING WILLIE {BALLET.}

The enchanted book in the opera ¢ Hane Ieilig ** is operated by means of a
black threud which iz manipulated by an attendant behind the scenes, as ghown
in our engraving, _

The palm free in the *“ Queen of Sheba,’” which bends in the sirocco, is
cansed to eway in the same way, by means of a black line which runs back of
the stage. The branches of the tree are monnted on steel springs.
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THE DESTRUCTION OF THE TEMPLE OF DAGON.

In the production of Grand Opera it is frequently necessary to represent
the wholesale deatruction of a building or ¢ity. This is managed in various
ways, a8 in the destruction of the Temple of Dagon in the third act of ** Sam-
son and Delilah.” The atage setting is very complicated. The temple appears
to be of great size, and is most imposing. The stairs at the center and at the
right and the left give access to the varions parts of the building. A very
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COLUMNS IN TIHE TEMFLE OF DAGON.

large nnmber of persons are on the stage during this act. Two columns in the
middle of the scene are epecially noticeable on account of their great size.
When the moment has arrived for the destruction of the temple, Samson places
himself between the two colummns, and with his outstretched arms hurle the
columns to the ground. The demolition of the temple quickly follows, each
piece of scenery falling in the exact place arranged for in advance, sc that
there is no danger of injury to the artists or chorns, The twe colnmns are
specially interesting, as they are reslly of great size and weight. In reality the
columns are hinged to the stage. To the interier of each column is secured an
iron lever which passes down underneath the floor of the stage. This lever is
bent like the bascnle of a bridge. To the end of this lever is secured a rope
which passes over pulleys to a counterweight. From the coubnterweight
another rope rnns over the pulley to the windlass. When the columna are to



824 MAGIC: STAGE ILLUSIONS AND SCIENTIFIC DIVERSIONS.

be overthrown, their weight is balanced by the counterweight secured to the
end of the rope, so that there is little shock from the fall. The rapidity of the
descent of the column is egual to the rapidity of the rise of the counterweight.
It will readily be seen that these weights can be adjunsted to give any effect
desired. 'The same windlass serves to raise both counterweighta.

THE HORSE RACE OXN THE STAGL.

When firet introduced, the horse race upon the stage was a decided novelty,
and it is doubtfnl if any stage illusion is more ingenious. The two principal plays
in which the horse race has been used are Neil[son] Burgess’s clever and pop-
ular play, ‘‘ The County Fair,”” and a French play called *‘ Paris Port de Mer.”
In both of these plays three horses, each ridden by a jockey, race upon the stage
without going out of sight of the spectators. We have here a real effect plns
an illusion. The lhorses aro free from all restraint and really gallop, but the
ground disappears under their feet, moving in a direction opposite to that of the
run; the landacape, as well ag the fences, also fly past in a direction contrary to
the forward motion of the horses, The illusion in both of the plays we have
mentioned is very similiar, but we think the American invention is prefer-
able. At the proper moment the large screw shown in the lower part of onr
engraving is set in motion by the electric motors. It lifts the mechanism of
the lorse race np to the level of the floor, which had previously covered it.
The lights in the theater are turned out, and after a few moments of inky
blackness the flying horses appear at the side of the stage, in a blaze of
light, and seem to strain cvery nerve, fuirly fiying past the varied landscape.
Fences and trees disappear behind them with startling rupiditv. When at last
the finish is near, one of the horses gradually works forward and becomes the
winner by a neck as he approaches the judges® stand. After an iustant of dark-
ness a flash of light follows, and the horses are pulled up in front of the judges’
paviiion and the race is won.

"This result is accomplished by meana of three flexible endiess platforms
passing over rollers at the sides of the stage. These moving platforms enable
the horses to be in rapid motion without actually moving forward, and, as a
matter of fact, instead of moving forward, they are well secured by wire rope
traces. As the race nears the finigh, the platform on which the winning horse
is stationed is gradnally elipped forward on a track provided for the purpose,
the actual movement being, of course, only a few feet. The space between the
fence and the scenery is fourteen feet, which gives ample space for free action
of the horses. The fence in the foreground cousists of a number of pickets
fustened to an ondless belt. The pickets run in guides which hold them
rigidly perpendicular during their passage over the stage. The scenery back
of the stage is carried by two powerful rollers, and is turned by means of an
electric motor so arranged that it may be unwound at any rate of speed.
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Much of the effect of the scene iz due to the speed with which the electric

lights are flashed from extreme darkness to brilliant light. The illusion is
further heightened by the way in which the horses’ manes are tossed about.
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ELKCTRICAL DEVICER 1N ‘' TiE COUNTY FAIR.”

This is accomplished in a very novel manner. In the exireme lower right-
hand corner of oar engraving will be seen a blower actnated by an electric
motor. Air from this blower is conduncted to a large funnel which discharges
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the air just out of sight of the audience. This canses the horses® manes to be
blowri in all directions, All of the complicated electrical apparatus is driven
from a single switchboard at the right, which is msually manipulated by Mr.
Burgess himself. Our engraving is from *‘ The Electrical World.”

Our other engraving shows the arrangement as used in the French play,
** Parig Port de Mer.”” The tracks are formed of an endless matting of cocoa-
nut fibre. This belt runs over drums at each side of the stage and is made
taut by a third drom on a level with the stage floor. The belt is supported by
a geries of wooden rollers which are placed very close together and revolve an
pivote. The drum at the left of the stage is driven directly by the motor. The
fence is mounted on an endlese belt, as in the Bnrgess illusion, and is operated
by an air motor, The panorama, which unwinds in a mioute and a guarter,
is operated by hand.

Mr. Neil[son] Burgese devised sgnother plan for producing the illusion of
s horse or other race, Two or more disks or wheels of appropriate size are
secured to a commeon shaft so that they will rotate independently. The wheels
are of different diameters, so that the larger will afford a clear path for the
contestants. The racers are held back by wires which pass over windlasses,
and their relative positions may be governed by paying ont or drawing in the
wire. The runners, of course, cause the rotation of the digk as in a horse
power, and this gives the illnsion of real running. An appropriate background
secene may be used, and the shaft carrying the disks mayv be moved across the
stage by journaling it in a four-wheel truck, the flooring being removed so as
to permit of thiz horizontal movement,

An American, Mr. Frank M. Chapman, invented another sclieme for pro-
ducing the same illusion. He devized a cirenlar track, or turntable, somewliat
the same as that used in horse powers. A panorama is carried by rollers, and
works across the prosceninm opening. One or more horses are placed upon
the turntable at any desired point between the panorama and the front of the
stage, and are then started. They are held btack in the same manner as in
the ordinary treadmill, and will not advance until the wire is slackened. In
the meantime the panorams is moving in the direction opposite to that in
which the horses are snpposed to be moving. This operatien is accomplished
by means of the gear connection between the rollers of the panorama and the
horses acting on the surface of the tarntable to turn the same,
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THE EFFECTS IN “SIEGFRIED.”

“ Sjegiried >’ is the second drama and the third evening of the ** Ring of
- the Nibelung.”” It is devoted to the life and adventures of young Siegfried,
from his childlipod under the care of the dwarf smith Mime, until he wakena
Briinuhiide from her long steep on the fire-guarded rock on which she was put
to slecp by Wotan as a punishment for discbedience in sheltering Sieglinde.
The firet act of ** Siegfried ** is particularly charming. It is called the * Welding
of the Sword,”” The scene is laid in a large rocky cave with openings leading
" out to the forest. Tlhie forge is built out of rocks, the beilows alune appearing
to be artificial. A large anvil and & few tools complete the equipment of the
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ETEGFRIELNS FOTGE.

forge. As the curtain rises, Mime is scen ammering the sword, but the result
does not seemn to be sutisfactory. Suddeuly Siegfried enters, clad in a dress of
sking, and accompanied by a bear which he captured. Mime retires behind
the forge. After Biegfried and Mime have indulged in & dialogue, the former
jumps up and goes towards the sword; grasping it, he tries it with his hand,
and finally strikes it npon the anvil, whereupon it is hroken.

Siegfried forces Mime to tell him the story of his parentage. Mime then
brings out the pieces of the Lroken sword which the dying Sieglinde had left as
a legacy fo the child. The voung hero now begins to set to work to forge the
gword, and Mime chinekles with delight when he thinks that after Siegfried
has forged the sword and killed the dragon he will poison -him. Thescene
of the welding of the sword is magnificent, and is peculiarly Wagnerian in ite
conception,
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Supported by a square frame of hewn timbers is the bellows, which is com-
posed of hides fastened togetiher with rings. The leather cylinder rises and
falls by meane of a lever secured to the tup. Siegfried goes bravely to work.
Going to the forge, lie heaps coals upon the open hearth, and gradually fans
the fire; it rises and rises until there is a roaring blaze. The light shines
fitfully upon Siegfried and upon the walls of the cave. At cuch stroke of the
bellows handle the fire rises higher and higher, Siegfried places a crucible in
the midst of the fire, and in it puts the pieces of the broken sword. When
the pieces appear to be melted, he tukes up the crucible with a pair of tongs
and pours the fluid metal into & clay mold. Grasping the mold with a piece
of cloth, he carries it to the rough-lewn tempering log trough and throws it
in. The heated metal coming in contaet with the water causea the steam to
rise. When Siegfried judges that the sword has cooled sufficiently, he takes
it from the trough and, striking it a smart blow, breaks the mold which ear-
rounds it. He then heats the blade of the sword in the forge and proceeds to
the anvil. At each stroke of the hammer the sparks fly, producing a most
realistic impression. He now places the sword in a vise, files it, and then rivets
on the handie.

At last Siegfried finiches the sword and he says:

“ Rescue! Rescue!
Welded anew!
To life once more I have waked thee.
Dead hast lain
In ruine long,
Now flashest thou fiercely and fair.
Blend thou the blatant
Now with thy blaze!
Fell thou the fuise ones,
Rend thou the rognes!
See, Mime, thou smith—
8o smiteth Siegfried’s sword! "
—d. P. Juckron's version.,

He now wishes to test its temper, and, raising it aloft, hie brings it down,
giving a tremendons blow to the anvil, which is cleftin twain, sparks fellowing
the anvik to the pround. Those who have never seen ¢ Siegiried ** can form buta
faint idea of the renlism of this scene, which taxes the resources of the property.
master to the ntmost. It will now be asked how the very clever illusion of
the forge and anvil is produced. Our engraving gives an idea of the rear of
the forge. It consists of a rough table, the front of which is covered with
canvas to represent rocks. The top of the table is quite well hidden from the
spectators by painted work which masks the front of the forge so that the
mechanism for obtaining the light effects from the top is disguised. The gas
is connected with the forge by means of two pieces of rubber hose, one of which
is provided with a smail burner which is kept constantly lighted. Before the
curtain is raised it is not noticeable, as it is turned down until the flame
is blue. When Siegfried goes to the forge and heaps on the coal, the stage
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hand called the *‘ gas man ™ turna on the gas so that it flows through the other
pipe, which ends in a rose burner at the top of the forge. The instant the
gae reaches the rose burner it is ignited by the jet which was kept lighted, By

THE FORGING OF THE $WouD IX ' sIEGFRIED.

manipulating the valve, the quantity of gas is regulated so that the flame burns
high or low as desired. As soon as the fire is supposed to rise to any height
the glare of it is cust npon Siegfried’s face. This iz accomplished by means of
ineandescent lamps which are arranged one on each side of the roee burner and
three just in front, in the painted work
which maske the front of the forge.
Thelamys are arranged on two circuits;
those iu the middle on one circnit,
and those on the back of the forge on
another cirenit. The wires run inte
the winge, and the electrician lights
them and dime them, as required, by
means of rheostats. Steam is used to
- - give the effect of smoke. This is ad-
THE DIVIDED ANVIL mitted by a stage hand in the wings,
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The quantity of steam admitied depende upon the height to which the fire is
supposed fo haverisen. It may thus be seen that the effect of the lighting is pro-
duced by a clever combination of gas, electricity, and steam, which must be com-
bived with the greatest poesible art. In the old forge at the Metropolitan Opera
House, which was burned in the fire, the effect was obtained in a slightly differ-
eni way. A man was placed under the forge, and when the flame wes to rise,
he blew lycopodinm powder into it from a box nnderneath the top of the forge.
A goantity of the powder was blown ont at each stroke of the bellows. The
particles of the volatile powder caught fire when they came in contact with the
gae jet, thus producing the effect of the gaseous flames from blackemith’s coal
and ita sparks. The new arrangement is considered to be more degirable.

Uuder the top of the forge will be noticed a shelf on which are kept two
sworde. 'This enables Siegfried to substitute the swords as becomes necessary,
und here is kept the sword with a firmiy riveted hilt which he finally uses to
atrike the anvil.

The trongh is also connected with a steam pipe. When Stegfried throws
into the trough the mold which encases the sword, and when he tempers the
sword, the stoam rises. The steam is supplied from & drilled iron pipe. This
pipe is connected with the steam pipes at the side of the stage by means of a
hose which is carefuily covered from view. The anvil npon which Siegfried
strikes in forging the sword has one side covered by a piece of corrugated iron,
six by twelve inches, and another piece of iron is over it, as shown in our
engraving, It ig arranged so that when the bow piece of iron at the top comes
in contact with the lower piece a momentary short circuit is produced, so that
at each stroke of the hammer a shower of sparks is produced. When Siegfried
raiges his sword and brings it down upon the anvil, he really strikes a spring
which lets one half of the anvil fall, its under and outer side having the cor-
ner cut off for the purpose, as will be seer from our engraving.

There are other interesting properties and illusions in ““ Siegfried.”” We have
just seen how Siegfried has forged his sword ‘‘ Rescue; *’ now begin a series of
wonderful adveatures which only end with luis death in the * Gotterdammerung.”
The secoud act of ** Siegfried '’ takes place in a forest in which is seen a great
linden tree. The whole stage is covered with rocks, and at the left, at the back,
is a cave which shelters “* Fafner,” a giant who has taken the form of a
dragon in order to protect the treasures concealed in the cave, which include
the mysterious ring and the Tarnhelimet, which gives the possessor unlimited
power. Mime and Siegfried approach, Mime showing the way to the cave.
Mime then leaves Siegfried alone to his fate. The youthful hero sits down
beneath the linden tree and listens to the voice of the bird. e wishes that
he could understand its language, and, cutting a reed, he makes a rude
maueical instrument with which he attempts to imitate the bird’s notes, but the
result ig a failure. He then takes up his silver horn and blows severa] blasts
upon it. He has, however, no comprehension as yet of the song of the birds,
buat the sound of the horn has awakened Fafner, who sppears in the mouth of
the cuve. The hideoue creatire moves forward from the cave and says: “ Who
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art thou ?7’ Then, after a moment’s conversation, Fafner opens his tremendous
jawa, displaying his teeth. Siegfried seizes his sword and confronts Fufner.
The now enraged dragon belches forth a sulphurous breath, while his eyes gleam
with a very wicked light. The young Siegfried seems no mateh for the enor-
mous beast. - The dragon has almost seized Siegfried when the latter sncceeds
in wounding him slightly, The animal rears up on his fore feet, with the inten-
tion of herling himself upon the intruder in order to erush him. In deing
this, however, he exposes liis breast so that Siegfried is enabled to plunge his .
sword into the monster’s heart. Fafner rears up still higher, and finally sinks
apon the ground, and the dying monster sings of the race of the giante and
the curse of the dwarfs. At last he dies, and as Siegfried withdraws the sword,
his hand becomes sprinkled with biood. He puts his fingers to his mouth to
suck off the bicod. He now hears the foreat bird again, and this time he is
able to understand the language.

The fact of the matter is, it would have been much better if Wagner had
written the music-drama so that the dragon would have been killed off
the stage. Iaving once been put into the opera, it was, of course, impossibie
to get along without the ugly beast, but the tendency ie mow to retire the
dragon as far ag possible to the rear of the stage. The dragon which we illus-
trateis the creation of Mr. Siedls, the property master of the Metropolitan Opera
House. Fafner is, without doubt, the finest of his race. He gives one the
iden of something half snake, half crocodile, and somewhat resembles some of
the now extinct animals of bygone geological times. It cannot be said that the
dragon is a thing of beauty, unless we can admwit there is a beunty of ngliness,
Fafner is supremely ugly, but, from a scientific point of view, it is doubtful if
there are any properties connected with modern Grand Opera which are more
interesting, The preblem which presents itself to the property master in
building the dragon iz an interesting and difficult one. As the dragen
muat be arranged so that it can be worked by two men, who are inside it, it
must be capable of considerable movement and must give the appearance
of great size. In the present instance the head of the dragon was modeled in
clay, and each line and horny scale and boss was the result of careful calcula.
tion, After the head was modeled, & plaater of parie mold was taken from it,
and from this anotlier plaster cust was made, upon which the actual hesd was
built wp ont of pupier mackhé, After the papier maché work was finished, it
was painted dark green; differcut shades were, of course, used.

The body of the dragon is of cloth; the legs and feet are not attached to
it, but are put on by the two men who operate the dragon. Tbe feet and
clawa of the dragon are pulled on by combination overalls and boota. The
man who takes the part of the fore feet weara a heavy belt with hooks on the
side to carry the wires which furnish the current for the electric lamps in the
eyes, and a rubber hose by which the dragou is enabled to breathe a sulphurous
breath. A long lever of iron ruus from Fafuner’s head through his body, and by
means of this the man who plays the hind legs moves the head up and down;
the shoulders of the (irat man being the fulerum. Independently of this, the
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WOTAN'S S8PEAR.

man in the fore legs moves the upper jaw and the feelers.
The painted cloth body might be likened to a camers bel-
lows. The antenna can be moved by means of cords, add-
ing greatly to the terrible appearance of the monster. The
enormous red tongue can also be moved by the first man,
and the jaws are freely hinged. The eyes are set in what
appear to be enormouns saucers; they are covered over with
painted silk. Behind this are incandescent lampa which are
turned on and off fitfully Ly one of the stage hands behind
the drop scene which represents the mounth of the cave.
The wires run to the tail, as does also the steam pipe which
furnishes the breath of the monster. The steam iz allowed
to escape from the mouth and through the nostrilaa The
tail consiste of a number of sections of wood articulated
by meavs of hinges. It is covered with painted cloth,
When the first act is about over, the two men who are to
act as the legs of the dragon get inside the body and are
then elaboratelvy fastened by the stage bands. They then
waddle along te the opening of the cave, assisted by several
of the stage hands, a8 the enormous body is very difficult
to manage. Onc man works the steam while the other
attends to the lighting of the eyes. After Siegfried kills
the dragon, the stage liands go at once to extricate the
two men from their uncomfortable position. The singer
who takes the part of Fafner may e disposed in two ways;
fie may be either nnder the raised bridge upen which the
monster etands, or he may be in the wings. In either
cnse he sings through a speaking trumpet, whicli' adds to
the effect. The bird which is seen going across the stage
and leading Siegfried to Briinnhilde is actuated by clock-
work. When it starts, the clockwork is set in motion
and makes the wings flap. Another bird, which appears
to the audience to be the same, crosses the stage on
wire from right o left, further back, and a third one is
geen at the left, still fnrther away. This one Siegfried fol.
lows to the rock of the Walkiire, just as the curtain falls
upon the wonderful scene.

The third act of * Biegfried ' opens in a wild, rocky
path at the foot of a high mountain. The sceneis laid at
night, and there is considerable thunder and lightning.
Before the entrance to a cavern in the rock stands Wotan,
who never appears a3 a greater bore than in this act of
“Riegfried.” After a seemingly interminable conversation
with Erda, she vaniches and Siegfried appears. After
considerable conversation between Siegfried and Wotan,
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Siegfried advances to the latter, holding his sword, which has once befors been
shattered on the same shaft, in order that he may reach the summit of the
mountain upon which Brilnnhilde sleeps, protected by the sea of flames,
Siegfried fights with Wotan and hews the spear in pieces. A fearful flash of
thonder follows; flames and steam rise in front, and Siegfried’s horn is heard
s he plunges into the fire. At length the fierce glow pales, the scene changes,
and represents the summif of a rocky mountain peak, as in the third act of the
Walkiire, and Briinnhilde is seen in deep sleep.

The illnsion ia very clever indeed. Wotan’s spear, as shown in our engrav-
ing, consista of a divided shaft, one part of which telescopes with the other
for a few inches. The upper part of the spear is forced down over the lower,
thus compreesing & coiled spring. When the spring ia compressed snfficiently,
it is canght by & catch. Now, when Siegfried strikes the spear with his sword,
Wotan presses a buntton which releases the upper part of the spear. The coiled
spring is sufficiently strong to throw it off from the lower part.  As the upper
part rises, it lights matches secured by holders in the center of the lower part
of the spear. A piece of sandpaper is secured fo a little door which opeuns
in the ehell of the top part of the spear. As the sandpaper passes the matches,
it lights them, eetting fire to a small quantity of gun cotton, which lights flash
paper concealed in the end of the spear. A lightning flash and a flash of
thnnder usually accompany the bregking of the spear. Formerly an electric
spear was used, but it was found that the maiches wers simpler and more
relinble.

Arrangements are provided at the Metropolitan Opera House so that an
entire curtain of steam can be made to rire across the whole length of the
stage, a narrow section of flooring being taken vp, and a perforated section
put in instead. A perforated steam pipe is also provided.

THE BED OF TULIPS AND THE ELECTRIC FIREFLY.

A very pretty electrieal effect has been introduced in the garden scens in
¢ Faust.'’ Siebel, the would-be lover of Marguerite, advances to a bed of tnlips,
some red, some white, and some gold, to pluck a bouquet that he would leave
mpon her window to speak for him. Concealed in the corolla of each flower is
an electric lamp. Now Mephistopheles had long before warned Siebel:

“ Every flower that you touch
Shall rot and shall wither,”?

But, nnheeding, Siebel plucks a golden tulip which shines as he lifts it up to
him. A fine wire which carries the current keepe the lamp aglow and ie not
seen a8 it trails along the foliage. No sooner does Siebel examine it than
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Mephistopheles, partly concealed; raises his hand; the current is cat off, and
the flower grows dull and withers perceptibly.

““ What, faded! Al me!
Thus the Sorcerer foretold at the fair:
That should I tonch a blooming fower,
It shall wither.
But my hand in hioly water I'1l bathe—
See, now, will they wither?™

Then with his other hand he pincks a red tulip, a white and a golden one and
holds them up trinmphantly, each glowing with arieh light ; for Mephistopheles
may not raige his liand againgt the power of what has been blessed. Then lLe
changes the flowers from one hand to the other, and instantly they fade ; bnt
they gleam again when, remembering it was with the other lhaod that he had
touched the holy water, he transfers them back sgain. This beantiful illusion
is eaeily produced.

THE BED OF ELECTRIC FLOWERE,

The electric firefly whicl' has been used in the play of the ¢ Kaffir Diamond ™
depends upon a somewhat similar device. Tiny incandescent lamps are affixed
to the reeds and rushes in a swamp, each lamp being connected by means of
a fine wire to a storago battery, through the medinm of wires in a swiich-
board. Ocr engraving shows the manner of placing the lamp behind the
weede and rushea. The operator, in his hiding place, by pressing upon the keys
of the switchboard, alternately lights mp oue and then another lamp, so that it
would appear to Le o single firefly darting hither and thither; or, by preezing a
number of keys, any number up to a dozen or more could be lighted.

In “¢ Die Walkiire,” a red incandescent famp is placed in n tin hox which
is painted so ns to represent a knot in the tree. When the light is tnrned on,
it causes a red glow on the hilt of the sword, and discovers it to be Siegmund.
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ELEUCTRIC FIREFLIES,

THE ELECTRIC TORCH AND ELECTRIC JEWELS.

We have already given several interesting examples of slectricity upon the
stage.  We now present some engravings of the electric torch and eleetric
jewels for which the theatrical world iz indebied to the Fremch inventor M.
Trouvé. The electric toreh was devised for use in M. Saint-Ragns’ ¢ Ascanio.”
In the mythological ballet. Plicebns appears among the Muses, holding the torch
of Genius in his hand; the torch is of moderate size and elegant form, and must
be brilliantly ilinminated from twelve to fifteen minntes at each performance,
An incandescent lamp scarcely concealed nnder colored glass jewels solves the
problem, . The privecipal diffieulty wae to light thie lamp without the use of
conductors, which should frrnish the electrical current desired. M. Trouvé
constructed some peortable accumulators which are placed -in the toreh.  The
aeccumulators are six in number; the first three occupy the upper part of the
torch, and the three others the lower part. 'They are of the Planié variety and
have lead plates. Each of the elements is placed in the interior of a rylindri-

) .
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cal piece of thin glass covered with gufta percha. ‘I'he battery as a whole
weighs four hundred aud twenty grams (fifteen ounces), and & eapable of
furnishing electricity to supply the torch for two presentations. A emall con-
tact button is placed above two buttons, so that at the least pressure the lamp
is lighted. and it is extinguished when the pressure ceases. (ur engraving
shows Madame Torri in the réle of Phebus. .

FiG, 1.—PH(EEUR HOLDNG THE TORCH (F GENIUS.

M. Trouvé slso invented what are termed electric jewels, in which glss
jewels cut into facets are ilinminated by a small electric light placed back of
them. The jewels really consist of small lenses whose foci have béen accurately
determined. The luminous source itself always occupies an invariable posi-
tion, that is to say in the center of the sphere, which is studded with the glas
jewels. 'The lamp is connected with a small battery through the medium of 2
flexible condueting cord which is concealed under the garments, The battery
ia put into the pocket or attached to some part of the dress. Qur engraving

[



THEATER S8ECRETS. 839

shows & number of these electric jewele which are used not only for theatri-

cal purposes, but for a novelty in dress.
The jewels are very effective when attuched to a ballet costume, and we

give on page 341 an illustration of a danseuse as she appears when adorned
with this glowing electric jewelry.

Another interesting effect which ie produced with the sid of a small elec-
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FIG, Z2—EXTEHRNAL AND INTERNAL VIEWR OF THE TORCH.

iric battery carried npon the person, is used in the dnel scene in *‘ Faust,”” and
isaleo due to M. Trouvé. It is rather simpler than the device which we will
show for prodncing eparke from the sword in the duel The two swords
and the two cuirasses are extremities of the poles of a bichromate battery car-
ried by the combatants. When the two swords come in contact they canse
bright sparks to flash, and when one of the swords touches the cuirass of
the adversary, a fifteen candle-power lamp is lighted, and remains lighted
during the contect of the poiut of the sword with the cuirass; the lamp
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is, of course, in front of the cuirass, In furions sword play the two swords
touch reciprocally the two opposite cuirasses; both lamps are simultaneously
illaminated and give a considerable light around the combatants. This appar-
atus ia not only useful in the theater, but has been tried in the foucing gallery
during an assaunlt; the apparatus shows the location of the biows without the
possibility of contesting it.

FIG. 4+—DANAREURE WEARING ELECTHRIC JEWELS,
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AN ELECTRICAL DUEL.

In the duel scene in *“ Faust,”’ a striking effect was obtained a few years ago
at the Metropolitau Opera House. It will be remembered that the soldier
Valentine, brother of Margnerite, fights with Faust. As Faust is unfamiliar
with the use of the aword, the devil, in the guise of Mephistopheles, stands
" by, sword in hand, ready to aid him, interpoging bis weapon when Valentine
pressea the stadent foo clogely. In former productions of the opera there was
nothing apparent to indicate the possession of superuatural powers by Mephie-
topheles. The duel takes place at a part of the stage where two plates of
copper are sunk into the flooring. These plates are connected with the electric
current. Copper naile are driven into one shoe of Valentine and one shoe of
Faust, and the wires run up their bodies to the swords. When they draw
their swords they insert the wire into the hilts by means of a plug; they are
then connected with the copper plate. Every time that Mephistopheles inter-
poses the aword and strikes up the contending weapons, which are in contact,
the eparks fly furiously and the weird crackling scundaare heard asin lightoing.
When Valentine receivea his death wonud, he throws out the plug connecting
his sword with the electric current, and as Le falls the sword flies from his
hand, and there is nothing to show the presence of any electrical connection.

THE SKIRT DANCE.

The famous skirt dance may be defined as peculiar in the sense that it is not
a dance as generally understood in stage parlance. The performer, standing
on the stage and dressed in voluminous atiire, requiring, it is esid, over a hun-
dred yards of material, by slow motions, comprising more arm movements than
foot movements, causes the light drapery to wave about in most graceful
curveg. 'The variety of shapes and countours that can be produced by a ekilled
performer is endless. To add to the effect, wands are nsed to extend the reach
in the direction of the lines of the arms, and the greater control thue obtain-
able adds immensely to the effect. This dance was made famous by Miss Loie
Fuller, whose reputation is now world-wide.

Our illustration which forms the frontiepiece of the present work is designed
to show the methude adopted to produce the wonderfully beautiful effects which
have characterized the dance. The performance is executed in a darkened the-
ater. A number of projectors are distributted, four in the wings and one below
the stage, so as to be adapted for flooding the figure of the danseuse with light.
A pane of heavy plate glass set in the floor of the stage permits the projector
beneath it to produce its effects. Eacli projector has mounted in front of it a
‘disc about three feet in diameter, perforated near its periphery with a number
of apertures. Colored gelatine is fastened over moat of these apertures, a
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different color being used for each opening, except where one may be left for
white light. The operators at the projectors follow the movements of the per-
former, and can produce an almost infinitely extended range of effecta by vary-
ing the colors thrown by each projector.

The theater being pitch dark, the dancer can be breught slowly inte view
and can be made to glowly dieappear by manipulation of the projectors. She
can appear in any colov or combination of colors. It is needless to eay that it
is & composite performance in the sense that the dancer fills only a part of
the functions; skilled operators are absolutely essentinl at the projectors.

One of the prettiest effects is produced by » magic lantern operated from
the front of the stage and shown on the left hand in the eut. The operator
projects upon the drapery different figures and designs, using regnlar luntern
glides, making the flowing, misty drapery act as the screen for his projections.
It is obvious that he must give great attention to his focusing.

The skirt dance has won the attention of artists, and some very beaut1f11]
statues have been based upon its cloudlike variations of form. The slight
ideatization required in represeniing the soft forms of waving drapery in the
solid material of the senlptor’s art has given most graceful and characteristic
effects,

One of the most startling effectz is the flame dance. The filmy veil is pure
white, but as the dancer approaches the opening in the stage floor the veil turns
o a fiery red, and the flames wave to and fro as if they were being hlown by the
wind. Shadows are then thrown on the veil and produce an exact reprodne-
tion of heavy black smoke, which suddenly changes to an ardeut flame again,
ag if the fire had broken out anew,



CHAPTER V.
THE NAUTICAL ARENA.

The nautical arens, or aquatic theater, was s few years ago one of the sensa-
tione of London and Paris.  Spectacular entertainments in which water played
a preminent part go back to the time of the Romans, when portions of the
arena of ijhe amphitheater, or sometimes the entire arena, were flooded, and
mimic eea fights took place in galleys carrying gladiators who fought to the
death. The Paris aquatic theater i8 a very handsome building. It is sito-
ated in the Rue St Ilonoré, and e called the *“ drédne Nautique.” It is
intended to fill two distinet réles ; first, it is a circus for equestrian, gym.
nastic, and aquatic performances, while during the summer it becomes a
buge swimming bath. The building was originally used for a cyclorama,
but was entirely remodeled when put to its mew use. The circular hall
is one hundred and ten feet in diameter. Tn the lower part of this hall is &
cirenlar tank seventy-nine feet in diameter, with a gallery running areund it,
Over this gallery and the water are constructed tiers of seats, as shown in our
engraving, Iu the center is placed a powerful hydraulic cylinder. To the
top of the piston rod is aflixed a large iron plate forty-four feet in diameter.
This plate can be sunk bolow the level of the water, the tank then being
available for aquatic performances. It is the work of a moment to raise the
pate. A firm floor is then provided for horses and men.

This arrangement permits of the water being maintained at such a height as
to provide 4 shallew tank for those who cannot swim. The rise of the piston is
cansed by a compound pump, and the plate is gnided in its movement by guide
bars fixed vertically aronnd the outer rail. A catch is provided to secure the
plate in position. When it has attained a little more than its proper height, it
is cansed to rotate slightly on its vertical axis by an endless screw. By this
means the ende of the radial girders are brought aver twenty shoes fixed to the
twenty columns; by letting a little of the water escape, the radial girders settle
themselves firmly down upon the shoes. The weight of the whole mass is
about twenty-five tons. When the arena is to be used for performances in
the ting the plate is covered with a mat of esparto weighing about one thou-
88nd poupds. It is brought in on two iron trucks, Qur engraving represente
the removal of the mat before sinking the stage,

r—'l
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CHAPTER VL
A TRIP TO THE MOON,

Thie is the title of an illustrated lecture which has heen very popuolar in
Berlin. and which was also produced in New York a few years ago. The lec-
tore us used in the United States, was rewritten by Mr. Garrett P. Serviss.
The first scene is the reproduction of a solar eclipse as seen from the shores of
one of the small lakea ealled Ilavel, near Berlin, on the morning of August
19, 1257,

On this morning the sun arose with the greater portion of its disc obscured
by the moon, As the sun ascended, the crescent diminished, and at the
moment of totality a wonderful corona flashed into view., The scene gives the
aundience an ides of wlhat the astronomers mean when they attempt to deseribe

SUNRINE ON TUHE HAVEL, NEAHR BERLIN, ALUGUST 19, 18h7.
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A TRIPF TO THE MOON.

THE IRODUCTION OF THE SOLAR ECLITSE.

engravings give & peep behind the scenes
aud explain the means by which the

——r o illugion ig produced. The trees and
\eotre o foregronnd are set in front of a trans-
STASLRNS . arent scene npon the back of which

AR 4 . !
tenitin the apaque parts are silhouetted in black,

leaving the sky and water translucent.

Two optical lanterns are provided, one of which carries
the cregcent andd the other the cerona slide. They are
‘wounted upon a box movable along the inclined side of
a triangular frame by a drum and cord, and are thus
enabled to imitate the appearance and course of the Lesv-
enly bodies. The sereen immediately below the lorizon
intercepts the image of the luminary helow that line.

The waves that play upon the surface of the lake are

349

this wonderful phenomena, The meon passes slowly before
the enn until the earth is fully illuminated and the sky and
landscape assnmc a normal appearance. Interesting as these
imitationg of celestinl and tervestrial phenomena are, the
manner in which they are effected ia still meore so, and our

i, AT
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VRISYS

THE PLASTER IMAGE OF THE MOON.

produced by a slide in a third lantern. This slide consists of glass screens
upon which waves are painted. These screens are actnated by three eccentric-
ally mounted rods set in motion by clockwork, The interference with these
waves permita ribbons of light, of constantly varying position and width, to fall
upon the screen and to give the effect of water rufled by a breeze. The play
of color and intensity of light produced by the revolutions of the earth and its
passage through the penumbra and umbra of the moon’s shadow, and the
development of full sunlight, are perfectly coérdinated to the changing condi-
tion of their source, the sun. This part of the illusion ie effected by the
management of the foot and border lights.

MT. ARISTARCHUS.
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CAPE LAPLACE,

These lighta are red, white, and blue incandescent electric: lamps arranged in
peries, and controlled by a rheostat, permitting every possible combination and
intensity of tint, and to the intellizent manipnlation of which is due much of the
success of the scene. Our interest is intensified by a view from a distance of
five thousand miles, ehowing the lunar mountaing and other prominent featnres.
The plaster image of the moon, viewed through a circular picce of ganze set in
a black drop, is ten feet in diameter. Tho change of phase iz produced from
the light thrown from the lanterns, as shown in the illustration.

The splendid scenes ‘of Mt. Aristarchus and Cape Laplace are splendid
pictares and are shown from the Leight of two and one half miles. By trigo-
nometric mensuration of the shadowa, and application of their values by per-
spective, the artist is enabled to represent the geveral features of the landecape
with fidelity. These scenes are lighted from behind by four are lights, by
bunch lights and footlights, and the combined candle power is eight thousand

\ .1 Ay r;...: Y aa h-'ﬂh :

SUNRIBE AND HARTH LIGHT.
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BACK OF EARTH WITH GELATINE THE 8UN IOX INTERIOR AND THE BOX
ATMUOBPHERK, RISTNG.

five hundred candles. This brings out the contrast of the landscape in this dead
world. From the moon surface, the earth always seems to occupy the same
place, and reflects to the moon a part of the light received from the sun. The
plhenomena of earthlight and suulight upon the moon are given by transparent

B0LAR ECLIPRE A8 VIEWED FROM THE MOON.
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places in the scene representing sky, and lit up by a lantern. The mountain
on either gide has each a Iantern, whose light is permitted to fall on the drop
by gradually lowering the screen. A modified are light illuminates the front
of the scene and gives the earth light.

Probably the most unique of the cosmic phenomens is a solar eclipse viewed
from the moon. The earth is an opaque disc with a red gelatine band
attached to its circumference with white muslin, and suspended by two hooks
set in a ghelf extending across its back. A coat of phosphorescent paint gives
the glow. The sun consists of & box with a cover of gelatine on which the sun
is painted; a semicirenlar wooden arm incloses a reflector and supports six
incandescent lampe set inwardly. The box hooks into a piece of leather
with a circular aperture coincident with the sun’s face, and sewed into the
drop. Holes in the drop allow the light from an are light to imitate
the stars. The surface of the moon is painted on canvas supported on
hinged props having spread feet. A stiff rod joins the hingee and forms the
horizon. A footlight iz placed within this tent-like cover to illuminate it.
The drop curtain carrying the sun box is raised by a windlass, and as the sun
rises, accompanied by the stars, the footlight is tarned up. In passing behind
the earth, the sun imparta a crimson view to the earth’s atmosphere, which the
footlight transfers to the moon until the extinction of the solar disk. The
return to earth is marked by a view of that part of the earth surface most resem-
bling the moon's, the Tyrolean highlands. The afterglow of gsunset, moonrise,
and a lunar eclipse are depicted with great accuracy. The gradual movement
of a deep red gelatine film across the lantern-slide holder causes the moon to
appear to enter and emerge from the earth’s shadow. A sunset on the Indian
Ocean and moonrise on the first scene concludes the lecture. A series of stere-
opticon views of great beauty are interspersed between the mounted scenes,
thus furnishing a continuous performance. The scenery and ingenious
effects were designed by Mr. W. Krantz. The regulator was the invention
of Mr. J. Carl Mayrhofer.



CHAPTER VIL
CYCLORAMAS.

The origin of the cyclorama iz traced to the use of scenery by the Italians
two or three hundred yearsago. They arranged outside of their windows scenes
painted on canvas that simulated extensive gardens. Robert Fulton iz zaid to
have exhibited s panorama in Paris at the beginning of tlhie present century. It
was not, however, a eylindrical painting, as is used in the cyclorama, and the
effect wag not as illusive. Cycloramas have been on exhibition in many cities
of the United States, and they are also very popular abroad.

The cyelorama which we illustrate is the ** Battle of Gettysburg,” which has
beeu shown in New York, Brooklyn, and other cities of the United Statea. It
was painted by M. Puul Philippoteanx. .

The ‘“ Battle of (fettysburg > covers an immense sheet of canvas four hun-
dred feet long and fifty feet high. Tho eanvas was imported from Belginm,
none being manufactured in the United States whieh wonld answer the paor-
pose; it is nine yards wide, and tho seams run upand down. Tl immense can-
vas is supported from the sides of the building so as to form a cylinder. The
building is circular, and a cornice ie provided whicl: runs entirely around the
Luilding; the upper edge of the canvas is nailed to this cornice. The cloth is
first rolled smoothly on an iron roller surfuced with waod, fifty feet long. The
roller is held vertically in heavy framework which runs on tracks aronnd the
building. From the roller thue carried aronnd, the eloth is gradually paid out,
as shown in our engraving, As fast as it comes off the roller it is eeized and
lield by pincers while the edge is being tacked to the eornice.  The lower edge
in secured to a circle of gas pipes which ran eatirely aronnd the boilding.  As
the pipe would not give sufficient weight to stretch the canvas, a twenty-five-
pound weight is hung at every third foot.

The effect of the stretching is that the canvas loses the true cylindrical
ghape; its sides are no longer parallel, but curve elightly inward, about one
foot in amount, at the center. Thus, at the herizon line, the most distant part
of the scene, the painting iz abont a foot nearer the vertical line thun in the
foreground. In absolnte distance from the eve the difference is still greater,
Owing to obliquity of the line of sixht, the foregound, which seems so near at
hand, is really much furvther off than the horizon.

In a cvelorama of this kind it is necessary to have the scene portraved witnh
the utmost fidelity. The result is that the Jandscape is really an artistic tran-



CYCLORAMAS. 455

[

SECUIUN THROUGH A CYCLORAMA.

seript of photographic views of the field. The artist first went to the scene
of the great buttle of Gettysburg, and selerted one point of view, and crused a
small stage to be erected at this point, which was of the same hcight as that
upon which the people were to stand in the completed cyclorama. Around
the stage a Jine of pickets was driven in a circle, as shown at the point B. The
Jistance was measnred from the top of the stage as a center.  From the top of
the scaffold three series of ten photographs cach were tuken, the instrument
being sighted by means of the posts. Thig series of photographs showed the
entire field; one scrics being taken for the foregronnd, while the other two, by
their focnsing and exposnre, were devoted to the mildle distance and back-
ground. Each view was divided into squares, as shown in eur illustration; the
canvag was marked off by corresponding divisions, and the photographs were
copied square by squure; the blending of the ten views and the adrial perspec-
tive was, of eourse, the critical part of the performance. The painting was
done from & scaffold which truveled around on the same trucks which carried
the roller frame, as shown in our illuatration,
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NAILING ON THE CANYAS,

The painting was done in oil, tinsel being occasionally employed. After
the eircudar wall was covered, the foreground next claimed the attention of the
painter and his assistants. A woeoden platform was built which extended all
around the platform upon which the visitors stood, and earth and sod covered
these boards. Fences, tufts of grass, wheat, etc., lent iheir aid to fill up the
scene. The continuation of the road was met almost perfectly on the canvas;
in fact, it was almost impossible to see the line of demarcation between the real
and the painted foreground. We give an interesting engraving of this method
of constructing a reslistic scene,

PHOTOGRAPHING THE FIKLD,
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Two men are seen carrying a litter. The more distant soldier is painted on
the canvas; the litter is real, two of ita handles passing throngh holes in the
canvas, The fignre resting on the litter and the nearer bearer are cut out of
boards and painted. Other scenes are similarly painted. _

The spectators occupy an elevated stage which they mount by means of stair-
cases ranping under the scaffolding of the foreground. Once upon the plat-

PAINTING A CVOTORAMA,

form the spectators lose all ides of orientation, and cannot tell the points of the
compass or have any conception of the size of the building, Over the stage a
circular screen is suspended so that it shades it from the light which enters
from the skylight. The sky is thus lighted up, and a pecnliar luminous
effect favoring the aérial perspeetive resnits. At night a number of electric
lights, suepended out of sight of the spectators, give about the same effect.
Many of the details of the pictnre were obtained from eye-witnesses of the

-
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battle; the uniforms, the modes of carrying the blankets, and the details of
harness, and the minor parts of the scenery were stndied carefully. Every-
thing in the building combines to make a wonderful illusion.

HOW THE ILLUSION 18 PRODUCKD WITIH LEAL GBIECTS.

THE ELECTRIC CYCLORAMA.

Notwithstanding the fact that cycloramas of the pattern we have just
described were the result of the most careful blending of science and art, still
their populurity seems to have been limited, and the cyclorama has been, in
numerens cages, ohlized to bow to the taste of the day. One lius been con-
verted into a circus, others intn skating rinks and bicycle academies. The
cyvelorama we are about to describe ought to be able to bring panorama once
more juto fashion. The idea of Mr. Chase, a resident of Chicago, waa to turn
to nccount the most recent discoveries in the way of panorama photography,
projection apparatus, electric lighting, and the systems which permit of faith-
fully representing the phenomena of motion. The possibility of causing a
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considerable number of views to pass before the spectator in & limited amonnt
of time, of imparting life to them, gives the cyclorama an animation and
diversity which is lacking in the ordinary panorama.

Ar —
A Ly
ot

GENERAL YIEW OF THE CHABE ELECTRIC CYCLORAMA,

An ordinary panorama building is nsed; spectators stand npen the floor of a
evlindrical chamber one hundred feet in diametor and thirty feet in height.
Upon the walls are thrown photographs placed in & projecting appuratns sus-
pended from the center of the scenery, after the manner of a chandelier.

Onr first engraving gives a general view of the panoramn as nsed at the
“Chicago Fire " cyclorama. Qursecond engraving shows the projection appara-
tus, and our third where a battery of lauterns are used, showing the lantern
carringes.  Nothing more is required to convert an erdinary cyelorama into an
electric eyclorama than to paint the buack ecanvas white and to suspend the
platform in the eenter of the building.

The apparatns ig secured in the center of the panorama or cyclorama build-
ing by a steel tube and guys of steel wire. The operator stands in the center,
upon a eircular platform, and is surrounded by an anuular tuble supporting
eight carriages, upon which are mounted the lanterns, cinematographs, kineto-

P |
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scopes, and all arrangements required for imparting life to the scene and pro-
ducing the transformation. Each lautern is .provided with an are light, and
the wires to furnish the current pass through the suspension tube. The aunn-
lar table carries the rheostats by which the light is regulated, according to
the effects to be preduced with iris diaphragms, which permit of obtaining
sanishing effects and night, sunrise, or sunset effects. The projecting lanterns,
eight in number, are double, one being ranged over the other, thus permitting
of the preparation of a view, and focusing it, while the spectators are looking .
at another. The change of pictures is not effected until everything is in order.
The carriages which support the lanterns permit of accurately adjusting views
80 that the registry is perfect. ‘The eight positive slides produce a panorama
three hundred feet in circumference and over thirty feet high. The rays
which emanate from each of the projecting lanterns are such that they would
overlap did not a frame fixed to the lenses, and carefully regulated, suppress
those parts of the views which would encroach upon cne another. When the
lanterns are properly arranged it is possible to project moving pictures upon
any part of the canvaa screen,



CIIAPTER VIIL
FIREWORKS WITIH DRAMATIC ACCESSORIES,

The love of show and thic spectacular is inherent in human nature. (Gumes
and entertainments on a colossal scale have always uppealed to the popular
taste. An important factor in such spectacles is the display of fireworks, in
the love for which the Americans can sympathize with the Orientals. As far
back as 1879, Mr. James Pain of London gave spectacular productions at
Manhattan Beach, one of New York’s most popular resorts, and since that
time their popularity has Leen increased, so that now entertainments of this
ciass are given in comparatively small cities. It is perhaps more proper to
speak of these eutertainments as fireworks with dramatic accessories than to
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call them dramas with fireworks, for the raison d’étre of the entire performance
depends not upon the loosely hung together plot, but on the gigantic display
of fireworks, which is accompanied by enongh of realistic stage eetting and dra-
matic performance to give a good excuse for the performance. Strange as it may
seein, these mammoth plays, as regards the scenery, are as interchangeable as
those in any theater, the grounds in which the acenery is installed being of the
same genernl dimensions in all cases. This, of course, greatly simplifies a
change of performance. The company which has been prominently identified
with these epectacles sometimes has as many as seven in use at one time. They

LAOWENING A BCENE,

move about from place to place, so that in the course of a season thirty or forty
cities are visited, the stay varying from a week to a whole season. The per-
formanee is held in the open air, at either some popular resort or in some place
wlere the grounds are rea lily accessible.

An amphitheater is provided for the spectators in u rectangular enclosure
which may seat as many as ten thonsand persons. ‘I'he seats slope away until
the water is reached; here will be found an artificial lake, usually three hundred
and eighteen feet long and one hundred and fifty feet wide, and the width of
the entire stage being three hundred and fifty feet. Behind the pond is s stage
mounted with set scenes.  Of conrse, owing to the distance and darkness, the
refinements of acting woulldl be entirely wasted. ‘T'he management, therefore,
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depends almost entirely on the spectaculsr, the cast inclnding companies of
clever gymnasts and acrobats,

The performance is go arranged ae to lead up te some stirring catastrophe.
The climax is generally awfol cataclysm, or some blood-curdling war scene, or
a conflagration.

‘We select for the purpose of illustration one of the most snccessful of these
spectacles, the ‘‘ Burning of Moscow *’ at the time of the French invasion. The
scene is a true representation of the docks and quays of the ancient Russian
capital. At each side appear arched stone bridges, and the whole is surrounded
by strong fortifications; sentinels walk back and forth upon the walls of the

Kremlin. The action of the drama is but brief, and after a gymnastic exhi-

BECTIOR THROUGH A BCENE.

bition of marching and countermarching by the actors, the band plays the
solemn straine of the Russian nationgl hymu, while priests of the Greek Church
render claseical music of a somber character, which has a striking effect. The
army of Napoleon now approaches, shells begin to fly over the doomed city,
and, as the bearskine of the French grenadiers appear at the eutrances at
egither side, the terrorized Russiane rapidly disappear.

The prisoners in the jaile are liberated, and with torches prepare te light
the fires. The conflagration now begins, and the pyrotechnic display becomes
gplendid. The roar of the flames is heard, and, amid explosions, the build-
ings seem to be licked up by the fire, and collapse, leaving charred remains.
The air is fnll of burping serpents, and the water is alive with incandescent
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figures. The grand finale is an aérial burst of rockets, as shown in our
engraving.

Having seen one of these spectacles the reader will ask how the remarkable
effects are obtained. Our illustrations show the scenery as viewed from the
rear of the stage. The ecenery is hinged and braced, some parts turning on
pivots, and all arranged eo as to be quickly thrown down into such semblance
of ruin as shall best carry out the idea the piece is in-
tended to represent. It is, however, only the work of
a few hours to rehabilitate the entire scenery for use
the next night.

In the performance which we have described, some
of the best effects of the art of pyrotechnics are shown
in the brilliancy and sustainibg power of the various
lights and colors given out by the rockets, wheels, stars,
Roman candles, gold and silver rain, ete. Of conrse,
vaat quantities of colored fire are also required to light the scene, -

WATER, DOLPHIN

it

FIREWOKKS,

Our last engraving shows how some of the firework effects are obtained.
The grand aérial bougqnet of rockets consists of a battery of rockets which are
discharged simnltaneonsly from the stand. as shown in the engraving. Our
other engravings show water serpents, water dolphing, and the fleating fire
fountains, As they float around in the water, they produce fine effects.



BOOK IV.

AUTOMATA AND CURIOUS TOYS.

CHAPTER L
AUTOMATA,

The present divizion of the work deals with interesting automats, carious
toye, and miscellaneons tricks of an amusing nature. A very large number of
devices and tricks of this kind have been published in the *‘ Scientific Ameri-
can” and the °‘ Sclentific American Supplement,” and the onea which we
select are among those which huve been considered as the best. The subject of
curious toys and seienco in tovs is very fully treated in the excellent work of
Mr. George M. Hepkins, entitled “ Experimental Science,” which is published
by the publishers of the present work,

ATTOMATON CHESS PLAYERS,

For a very long time the automaton chees playver, or ** Paycho,” has been
celebrated as #he antomaton, and quite a literature is centered about it. We
present two forms of the ““ Paycho,”” ond of which depends upon compressed
air. and the other upon a small individual who is secreted in the cabinet. We
%ill first deseribe the one which operates by compressed air.

Let us explain to those who have not eeen ‘‘ Prycho*’ that it consists of a
small figure, dresged as a Turk, sitting crose-legged (ns shown by dotted lines)
on & chest; thie ehest is in turn supported on a glass tube, abont twelve inches
diameter and three feet long. which rests on a four-legged stool. The bottom
of chest and top of stool are covered with green cloth so as to make a toler-
ably air-tight joint. The right arm is extended a8 in the drawing, and a semi-
cireular reck, in which are placed the thirteen cards dealt to * Psvcho,” is
fixed by meane of a bracket {net shown) in such a pesition that the edges
come between the finger and thuml. The arm turning liorizontally on the
pivot, A, the hand can be bronght over any part, and by closing the finger and
thumb and raising the arm, the card will be withdrawn from the pack and

held in the air.
- *
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In Figs. la and 13 (elevation and plan), the wheels E and M have each a
train of clockwork (left out for the sake of clearness) which wonld cause them
to apin round if nnchecked. M, however, has two pins, p p’, which catch on
a projection on the lever, N, E’ig a crown-wheel escapement—like that in a
bottle roasting-jack—which turns A alternately to the left and right, thus caus-
ing the hand to traverse the thirteen cards. A little bigher on A will be seen

AN IMPROYED PAYCHO.

a quadrant, B (see plan), near the edge of which are get thirteen little pins.
The end of the lever, N, drops between any two of them, thus cansing the
hand to stop at any desired card. The lever being pivoted at ¢, it is obvions
that, by depressing the end, N, B will be eet at liberty, and the hand will move
along the carda; by elightly raising it this motion will Lie arrested; by raising
it -stidl more the pin, p, is released, and M begins to revolve; and by again
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deprecsing N this wheel will, in its turn, be stopped. Near the bottom of the
apperatus ig a bellows, O, which contains a spring tending to keep the lever, N,
with which it is connected by & rod, X, in the position shown. This is con-
nected with the tubalar support, which may be connected by a tube through
the leg of the stool, and another tube bheneath the stage, with an assistant
behind the scenes. By compressing or exhausting air through this tube it ia
obvious that the lever, N, will be raiged or depressed, and the clockwork set
going accordingly; « is a crankpin set in M, and connected with the head by
catgut, T, and with the thumb by 8,

At R and R’ are two pulleys connected by gut. Thus, if the hand moves
round, the head appears to follow its motions, and when raized by pulling 8,
the head aleo rices, by means of T. Further explanation seems almost unnec-
essary; / is a stop to prevent the elbow moving too far, and & 3, spiral springs
to keep thumb open and head forward respectively. When N ig raised, M
pulls T and 8, the latter closing thumb, and then raising arm by pulley, H.
If the lever is allowed to drop, p' will catch and keep arm np. On again rais-
ing N, the arm will descend.

Figs. 2a and 2b show another and simpler arrangement, in which only one
train of clockwork ig used. On the same axle as H i8 fixed a lever and weight,
W, to balance the arm. A vertical rod, X, having a projection, Z, slides up
and down in guides, Y Y, and carries the catgut, 8 and T. The quadrant, B',
liaa cogs cut, between which Z slides, and stops the motion of A, which is moved,
a8 befure, by clockwork. The lower part of X is connected direct with O.
When X iz slightly maised, asshown, A is free to move; but on exbhaunsting air and
drawing X down, Z enters the cogs and stops the hand over a card; continning
to exhaust, the thumb closes ard the card is lifted up. The detaila of the clock-
work wa leave to the ingenuity of the reader. There should be a fan on each
train to regulate the speed. The figure should be so placed that the assistant
can gee the cards in the semicircular rack.

THE AUTOMATON CHESS PLAYER.

The newspapers announced some time ago that the police of Bordeaux had
forbidden the exhibition of the automaton Az Ral, one of the atiractions of
the Exhibition Theater, because it had been discovered that the manikin was
get in motion, not by mechanieal arrangements, but by a youth of eighteen
years, inclosed within a eavity behind the wheelwork, and whose health was
gravely compromised by this daily torture.

This automaton recalls the famona Turkish chess plaver that was constructed
in Hungary by Baron Kempelen in 1769, and exhibited in Germany, Russia,
France, England, and America, without the public succeeding in ascertaining its
mechanism. Tn 1819 and 1820 a man named Melzer showed it anew in England.
Roberi-Houdin saw it in 1844 at the honse of a mechanician of Belleville, ndmed

2%
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Cronior. Since then its fate has been nnknown, and it is very probable the Az
Rah of Bordeaux iz nothing else than the Tark of Vienna. Our readers who
have seen it at the Exhibition will be enabled to decide the question after read-
ing the description that we shall give. DBaron Kempelen, a Hungarian noble-
man asond an Aulic Counciler of the Royal Chamber of the Domaing of Hun-
gary, being at Vienna, was called to the court to be present at a séance of
magnetism that a Frenehman named Pelletier was to hold before the empress.
Kempelen was known as an iitgenious amateur of mechanics, and the persons
present having asked his opinion in regard to the experimenta which he had
witnessed, he said thiat he believed he could make a machine that would be
much more astonishing than anything that he had just seen, The empress
fook him at his word and expressed a desire that he shonld begin the work.
M. De Kempelen returned to Presbonrg, in his own country, and in six months
produced an antomaten which played a game of chess ageiust any one who
offered himeelf, and nearly aiways won it.

Thig automaton was a human figure of natural size, which was dressed in
the Turkish style, seated on a chair, and placed behind a wooden chest on
which wus laid the chessboard. He took the pieces up with his hand in order
to play them, turned his head to the right and left in order to see them better,
and nodded his head three times when he checkmated the king, and twice on
attacking the queen. If his adversary made a mistake, he shook lis head,
removed the wrongly-played piece, depoeited it outside of the chessboard, and
played his own. The showman, who steod near the antomaton, wound up the
mechanism after every ten or twelve moves, and occasionally replaced certain
wheels; sud at every motion of the Turk were heard noises of moving wheel-
work. To ghow that there was nothing within but mechanism, doors were
opened in the chest and body. "There was also a magnet lying on the table to
make believe that magnetism, then in great vogue, and as yet full of mystery,
played a preponderating rdle in the affair, M. De Kempelen was accustomed
to eay: ‘‘ The machine ig very simple, and the mechauism appears wonderful
only becaunse all hius been combined with great patience in order to produce the
illusion.”

Many hypotheses were put forth on the subject, and two books, one pablished
in 1785, and the other in 1789, were devoted to a discussion of them, 'Those
that appeared to be most likely were, on the one hand, that the Turk’s body
contained an extraordinarily emall dwarf; and, on the other, that the showman
acted upon the antomaton from a distance by the aid of magnetic inflzences,
These two explanations gave a very imperfect account of the facts, and it wae
not until some years ago that the trick was unveiled in an anonymous hook.

The following iz an exact deseription of the apparatus and the successive
operations performed by the exhibitor:

The chest was three and one-half feet long, two feet wide, and two and one-
haif feet high, and was provided with doors and drawers whose use will pres-
ently be seen.  The front part of the chair seat was affixed to the cheet, und
the back part rested on the fioor by two legs which, as well as the four legs of
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the chest, were provided with casters. The right hand of the manikin was
movable on the upper parf of the cheat that formed a table, and, at the begin-
ning of operations, held a pipe, which was afterward removed, and it rested
upon & cushion lying in a cerfain definite position. The chessboard in front of
the player was eighteen inches square, The exhibitor, provided with a light,
beging by allowing the interior of the apparatus to be examined by the specta-
tors. He opens the door A (Fig. 1), and allows to be seen a series of gearings
that occupy the whole width of the chest. Then he passea behind and opens
the door B (IFigs. 2 and B), opposite the door A, and introduces a light into
the interior to show that it is empty. The spectators standing on the other side
can, in fact, see the light shine through the different pieces of mechanism
throngh the door, A, that remains open. He afterward locks the door B, and
comes in front of the chest and opens the drawer G, from which he removes
the chessmen, and & cushion which he slides nnder the left arm of the auto-
maton. This drawer seems to serve no other purpose than the preservation of
these objecta. He then opens the two doors, C C, in front of the cliest,
and shows u large clossi lined at the sides with dark drapery, and containing
two boxes, L and M, of unequal size, and a few belts and pulleys that seem to
be designed for putting in motion the mechanism contained in the boxes.
Passing behind again, he opens the door D, and intreduces a light into the
interior of the cirest to show that it has not a falee bottom. Then ke closes this
door again, and also the doors A and C, by means of the same key. Next he
turns the apparatus around so as to show the public the other gide (shown in
Fig. 2), and raises the clothing of the Turk, and opens the apertures, E and
F, in the back and thigh, to show that no one is hidden within. These doors
remain constantly open afterward. Finally the showman turns the Turk back
{0 his former position, facing the spectator, removes the cushion and pipe, and
then the game may begin,

We shall explain as clearly as possible how the game was directed by & man
who succeeded in hiding himself by a series of movements when the different
doore of the apparatus were successively opened:

The drawer G &, when closed, does not reach the back side of the chest,
but Jeaves between it and its back an empty space, O, mesasuring fourteen inches
in breadth, eight in height, and two feet eleven inches in length (Figs. 9, 10,
and 11). 'This space is never shown to the apectator. The little closet extend-
ing from A to B is separated into two parts by a dark hanging, S (Fig. 8),
which is raised when the door, B, is opened, and lowered when it is shat. The
front part of the closet is entirely filled with the wheels that are thonght to
move the automaton. The back part is empty and is separated from the large
closet that the doors C form, by a thick eurtain, R, which hangs freely, being
ouly fixed at its upper part. A part, Q, of the bottom partition of the large
closet C C—the part in front of the Turk-—is movable around a horizontal
axig, and is provided with a weight toward the interior of the clusat sufficient
to cause it to foll always in a vertical position. The box L is movable, and
gerves to hide an aperture in the floor of the closet; and the box M is station-
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ary, but has no bottom, and covers likewise 8 corresponding hole in the lower
fioor over the space 0. The interior of the Turk ie arranged ns indicated in
Figs. 8, 10, and 11. The end of the chest to the right of the Turk slides
in horizontal groovea (properly hidden) in such a way as to give access to
the space K. It will now be seen that if a man of small stature introduces
himself into the chest on this side, he will be able to thrust his legs into the
empty space hidden behind the drawer, and to place the rest of his body in the
space K, as may be seen in Fig. 5, and by pushing the curtain before him and
removing the movable box, L, he will be able to assume the position shown in
Fige. 3 and 4. It isin such position that he awaits the beginuing of the exhi-
bition. The box M serves for receiving his feet.

It will be remembered that the firet operation of the exhibitor consists in
opening the door A, at which time the public stes only the mechanism, and,
behind it, the dark curtain, 8, whose distance cannot be cstimated. The exhib-
itor next passes behind the chest, and, opening the door B, introduces a light
behind the mechanism, which is believed to occupy the whole width of it. The
cartain, S, being raised, it is seen by the light that shines through the different
pieces that they cannot serve to hide any one. He then closes and locks the
door B, and, returning to the front, opens the drawer and performs the oper-
ations already described, in order to give his confederate time to take the posi-
tion shown in Fig, 5. The box L having been put baclc in place, as well as
the curtain R, the public sees only an empiy space when the doors C are
opened. The curtain S, which has fallen, hides the back of the confederate,
although the door A remains open; and it is then that on intreducing the
light throngh the door D, the exhibitor shows that the large closet has not
& double bottom. The doors C being again closed with the same key, so
a8 to make believe that these different closings are dne to the necessity of
removing this key at every operation, the chest is turned around, the two doors,
Eand F, are opened before the public to show that the body of the Turk is
empty, and finally the maclhine ie wound up stowly, the wheelwork making
congiderable noise the while. During thie time the confederate raises the mov-
able pattition Q, takes his legs from behind the drawer, introduces the npper
part of his body into a portion of the manikin, which is go arranged as to give
his loins 8 convenient support, and seats himself on the box I, as shown in
Figa. 6 and 7. The game may then begiu, the hidden player following his
moves throngh the snfficiently transparent fabric that forms the Tnrk’s eloth.
ing. Inorder that the confederate may easily introduce his arm into that of
the manikin, it is necessary to give the latter a certain position, this beiny the
reason for the addition of a pipe in the hand and a cushion under the elbow,
both of which are removed when the game begins. A simple cord permits of
moving one of the manikin’s fingers sv as to pick up or drop the chessmen.
The left arm of the confederate, which remains in the machine, is employed n
moving the hiead and in producing the noise of wheelwork at every motion.

In reality, in M. De Kempelen's antomaton, it was the left arm that moved
thepieces. It ie said that this peculiarity was due to the fact that the chess

-
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player who operated the automaton was left-handed. There lias even been a
touching romance related on this subject, to the effect that the hidden chess
player was a Polish officer who, having been compromised in the revolt against
Catharine the Great, and having lost his legs in fighting, was received by
Kempelen, who thue hid him so well from the searches of the Russian police
that he could go to conguer his sovereign in the game in the midst of her
court.

A CURIOUS AUTOMATON.

The automaton which we illustrate has a peculiarity of being actuated by
a simple flow of sand. Ii is curious that it was made in the first half of the
eighteenth century. 'The image, clad in Oriental costume of bright colors, is
seated behind a little table which is located in front of what appears to be a
brick and stone structure; it is made of pasteboard. All of the details are exe-
cuted with great care. When the auntomaton is in motion it acts as a joggler.
The arms rise alternately or in unison, and lift the cups, and at every motion
expose upon the table firet to the right a white ball, then to the left a red ball,
which passes to the right and disappears. Then two white balls make their
appearance on & now motivn of the cups, and these are changed into red ones

FIG l==AUTOMATON HEFRESENTING A JUGULER PLAYING WITH BALLS,
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at the next motion. The house forms a receptacle for fine sand which falls
upon the wheel, G, throngh the hopper, F. The sand flows in s continuons
stream, and causes the wheel, G, to revolve with great rapidity. To this wheel
are fixed six tappets which engage with tlie toothed wheel, J, and thus dimin-
ish the rapidity. The wheel itself communicates through the medium of
teeth with the cylinder, H, which is thus given a elow motion, which causes
the automaton to act as follows: Opposite the cylinder there are two series of
levers of four each, the extremities of whicl we suppose to be marked A, B, C,
D, and A, B, O, D', The two levers, D and D', lift the arms, L L, and the

FI4. 2. —INTERNAL MECHANISM OF THE AUTOMATON,

extremity of each of the six others is placed under a small strip of cardboard.
Each of these strips is hinged by one of its extremities to the table; the other
end, on rising, places itself just beneath the small aperture in the table, E. 1f
now we examine the eylinder, B, we shall see that it is provided with a sertes of
cams, A, B, C, and A', B', ', and opposite these, other and smaller ones, I and
I’. Each cam, when the cylinder revolves, strikes in turn one of the levers.
The larger cams lift the levers and consequently the hinged eards, with the balls
of different colors, and keep them lifted for some time, and during this period
the smaller eams nct upon the levers of the arms that hold the eups. In this
way the balls are in place when the arms rise, and de not disappear, in order
to be replaced by others, nntil the armas have descended. The cams, A and A’
cause the red balls to act, and the white balls are raised by the cams, C and C'.

As for the cams, B and B', they act upon strips of cardboard that merely sup-
port obturators for the apertures in the table.



316 MAGIC: STAGE ILLUSIONS AND SCIENTIFIC DIVERSIONS.

THE TOY ARTIST.

The mechanical toy shown in the accompanying illustration is one of the
most original and ingenious things of its kind that have recently appeared.
Within the base upon which the “‘artist > and his easel are placed, and imme-
dintely below the figure, ia a small pinion which is operated by a worm at the
end of the crankshaft which is seen projecting through the side of the base.
The pinion, which rotates in a horizontal plane, is provided with a couple of
ping upon which is piaced one of the sets of removable came which accompany
the toy. The cams are double, being provided with two eeparate peripheral
edges, and each edge is engaged by the short arm of a pair of levers, as shown
in the engraving. The upper lever attaches at the end of its long arm to a
vertical shaft which passes up through the body of the figure, and iz pivotally
attached to its right arm at the shoulder. By thie means the rotation of the
cam causes s vertical up and down movement of the arm and the drawing
pencil which it carriea. The lower cam operates a syetem of levers by which
the arm is given a sertes of right and left movemente. It is evident that by
giving the proper relative contours to the two edges of the cam, the arm, with
the pencil which it carries, may be made to trace any desired line upon the

THE TOY AKTIST.
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paper, oither vertical or horizontal, by the action of the first or second cam; or
diagonal or curved, by the joint operation of the two. Each of the double
cama which are provided with the toy is cut so that its operation will cause the
figure to draw some well-known object. The levers are kept in snug contact
with the cams by a pair of zpiral springs.

The easel is hinged to the base and is pressed against the pencil by means of
a coil spring. It is provided with four projecting pins npon which the shieet
of paper is held while the sketch artist is at work. The model from which our
engraviug wus made produced an easily recognized likeness of the Emperor
William of Germany (the device is “ made in (Germany’’), and a drawing
which bore a strong resemblance to the familiar barnyard fowl.

A STEAM MAN,

A good many years ago what was supposed to be a steam man was exhibited all
over the country, but finally the ‘‘ steam man ** presumably died, a8 his remains
were seen quite recently in one of the downtown New York junk stores. The
stearn man which we illustrate was invented by Prof. George Moore, who
exhibited him very widely in the United States.

In our illustration we show the section and general view of the steam man,
In the body is the boiler, containing a very large heating surface which is
snpplied with a gasoline fire. Below the boiler is situated the engine. While
this ateam engine is not at all large, it runs at a very high speed and is of high
power, the combination of boiler and engine giving about one-half horse-
power. From the engine the exhanst pipe leads to the nose of the figure,
whence the steam escapes when the machine is in motion. Through the head
the smoke flue is carried, and the products of combustion escape from the
top of the helmet. The steam gauge is placed by the side of the neck. The
gkirta of the armor open like doors, so as to give free access to the engine,
The main body of the figure iz made of heavy tin. By reducing gear the
engine is made to drive the walking mechanism of the figure at ressonable
speed.

In our sectional view we show the combination of levers by which the fig-
ure ie made to walk., The engine imparts a swinging to the whole length of
the leg from the hip; a second swinging motion, from the knee downward, is
accomplished by a similar system of levers and connectiona; and, finally, a true
ankle motion is given to the foot by the rod running down through the lower
leg. The heels of the figure are armed with calks, or spurs, which cateh on
the surface on which it iz walking and give it itsa power. As exhibited, the
steam man ig connected to the end of a horizontal bar abont waist high, which
is fastened to a vertical standard in the center of the track. Thua supported,
the man walks round in a circle at qoite a rapid rate of progreas.
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For the last eight years the inventor has been at work on a larger steam
man which he Lopes to have in operation sometime. 'The new one is designed
for use on the opeu streets, and is to draw a wagon containing a band. JIn
the upper figure we iudicate the method of attachment to the wagon which
bas been adopted. By the long spring at the side of the figure an elastic
counection is secured, se that the fignre shall always have its weight supported
by the ground. The present man, which is about aix feet high, when in
full operation, cannot, it is said, be held back by two men pulling against
it. The larger man, built for heavier work, is expected to pull as many as
ten masicians in his wagon. Our cats show the general appearance of the
figure, which is attired in armor Iike s knight of old, and which appears to
be thoroughly operative. The action is quite natural, and the hip, knee, and
ankle motinn of the human leg have been very faithtully imitated. The figure
moves at 8 brigk walk and can cover about four or five miles an hoar.



CHAPTER IL
CURIOUS TOYS.

AN OPTICAL ILLUSION.

The simple toy illustrated in the engraving has printed on the underside
the rather high-sounding title, ‘* X-Ilay Machine. Wonder of the age!™ Bnt
it is neither an X-ray machine nor a wonder. It is simply a reduced copy of
an ancient trick. The two cylinders mounted on the base, with a space between
them, are perforated axially and are supposed to represent coils. When the eye
is applied to the end of one of these cylinders, objects may be clearly seen
through them; and when a coin is slipped between the ends of the cylinders,
as shown in the cut, it offers no obstruction to the light. Objects can appar-

X-RAY MACHINE WITH NO X RAY.

e
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ently be seen through the coin. Fig. 2 affords an explanation. The hole in
each cylinder is intercepted by a mirror arranged at an angle of forty-five
degrees with the axis of the cylinder, and in the base are two mirrors arranged
parallel with the first two, a8 ghown. A hole extends downward from the cen-
tral hole of each cylinder, so that light entering at ono end of the machine is
reflected downward at right angles by the first mirror, thence furward by the
gecond mirror to the third, which throws it up to the fourth mirror, by which
it is reflected to the eye. It will thus be seen thut the light never passes
entirely through the cylinders, and the observer does not see through, but
around, the coin.

The old device which preceded this was on a much larger scale, and was
generally used in connection with a brick, which, of course, had the same
transparency as the coin.

THE MONEY MAKER.

A few years ago a familiar sight on Broadway was the toy vender who
sells the little machine called the ‘“ Money Maker,” the machine counsiat-
ing of a pair of rollers in one side of which are inserted plain sheets of paper
of the size of & bank note, and as the roliers revolve, a bright new bill rolls out
from the opposite side; then another blank sheet ia inserted, and arother bill
rolle out, and 80 on. To the uninitinted this operation is a mystery, and to the

FIG. 1.—THE MONEY MAKER,
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unprincipled it is apparently the device long looked for.

This machine is
certainly a8 good a8 any device calculated to make somsthing ont of nothing,
but in this, as in other things, what you get you must pay for.

T
s -.,,...
-,
.‘...
O..
*
., -
- ..
3 L)
N 5
) L)
W ¥,
'.;. "
'] k)
A ¥
: i)
i Hi
'
2 4
/ g
/’
T ¢ A
o, o, /
¢ ) ¥, P
N 2o o
S g /l-'
\'\ s it T
)
Lo,
'--,?__o," s
L rry,
— s IS T SIS FETISETITT
WIIIIIIII’”,”IIIIIIIIIIIIIIIIII], Fr7 M 0 N EY
I"
PAD E R "I‘ %
o"‘
00‘
o
'O
o’
o
O
A
(A

FH3, 2.—CROB8 SBCTION OF THE MONEY MAKER,

The explanation of the device is made simple by the enlarged cross section.
T'o the two rollers journaled in the standards are attached the ends of a strip
of black cloth which is wound around both rollers in opposite directions, eo as
to about evenly divide the cloth between the rollers. The gudgeons of the
rollerz are eguared to receive an ordinary clock key, by means of which either
may be turned.

To prepare the machine for operation, the cloth is wound
upon one of the rollers while it is partly unwound from the other; then the
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key 18 transferred to the gndgeon of the partly filled roller, and as it is turned,
crisp new bauk bille are fed into the machine and are wrapped with the black
cloth upon the roller between the convolutions of the cloth; one bill after
another is thus inserted until three, four, or more bills are hidden in the roll,
and the rollera present about the same appearance as to size. This prepara.
tion, of course, takes place aside, and is not seen by the persons to whom the
trick is to be shown. 'Cle key is shifted from the roller containing the bills
(the opper one iu the present case) to the lower one. Now, a8 the lower roller
is turned so 28 to unwind the cloth from the upper roll, a piece of plain paper
of the width and length of a bank note is inserted at the moment the first bill
ia about to emerge from the layers of cloth on the upper roil. The paper
hegine to be rolled upon the lower roll under the onter layer of cloth, so that
while the paper appears to be simply rolled tlirough between tle roilers, coming
out upon the opposite side a complete bill, it is in reality only hidden by the
cloth on the lower roller. After the tirst bill is discharged from the rollers
another piece of paper must be supplied in auch a manver that it will begin to
enter the machine as the next bill emerges, and so on.

EXPERIMENTS IN CENTRIFUGAL FORCE AND GRAVITY.

The elasticity of torsion and tension, the storage of energy, centrifugal
force, momentum, and friction are all concerned in the movement of the sim-
ple toy illustrated in Fig. 1; and yet, perhaps, not one in a thousand of the
people who see the toy realizes the composite nature of its action, Barring
the well-known return ball, nothing can be simpler than this toy, which con-
sists of two wooden balla of the same diameter connected by a slender rub-
ber band attached by stuples, as shown in the lower figure.

FIG. L,L—GYRATING BALLM,
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To prepare the toy for operation, it is only necessary to twist the rubber
band by holding one of the balls in the hand and rolling the other round in a
circular path npon the floor by giving to the hand a gyratory motion. As soon
as the band is twisted, the free ball is grasped in the Land, tien both are
released at once.

"The untwisting of the rubber band causes tho balls to roll in opposite direc-
tions in a circular path, and centrifugal force canses the balls to fly outward.
By virtne of the acquired momentum, the balls continue to rotate after the
rubber band is untwisted, so that the band is again twisted, but in the opposite
direction. As scon as the resistance of the band overcomes the momentum of
the balla, the rotation ceases for an instant, when the band again untwisting
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FIG. 2.—UNBALANUCED BALL,

revolves the balls in the opposite direction, and the operation is repeated until
the stored energy is exhausted.

In Fig. 2 is illustrated another ball in which the center of gravity is
located near the periphery. The ball, which iz hollow, iz made of paper. To
the inner surface of the ball is attached a weight which is secured in place by
a piece of cloth glued over it. When this ball is thrown through the air with
& whirling motion, it describes a curve like that indicated by dotted lines in
the upper part of the engraving, so that it is diffienlt, if not impossible, to
catch it. When the ball ie rolled on a plane surface, it does not take a siraight
forward course, a3 wonld be expected from & well-balanced ball, bnt its course
ig very erratic, as indicated by dotted lines in the lower part of the fignre,

THE MAGIC ROSE,

An artificial rose, which ia of paper, is traversed by a metallic tube that
forms its stalk. One end of this tube extends slightly beyond the petals of the
flower, and the other is prolonged in such & way that it can be held in the
mouth, the flower being at a distance of abont ten inches from the eyes.

If the tube be Llown into regularly, and a small elder-pith ball. to which
two artificial butterflies are affixed by slender wires, be placed over the flower,
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THE MAGIC ROSE.

the ball, when well centered in the current of air, will remain suspended therein
at an inch or 8o from the flower. Asg the current of air is invigibie, the effect
produced is very surprising, and the butterflies, incessantly in motion, appear
to be engaged in rifling the flower of sweets, after the mannper of living ones.
It sometimes Lhappens that the ball revolves in the current and carries along
the batterflies, which thus deseribe a circle around an axis. It is unnecessary
to say that the blowing must be done with great regularity.

ELECTRICAL TOYS.

The vuleanite electrophorus shown in our first engraving consists of a plate
of vuleanite about one-third of an ineh in thickness; one or more small pieces
of tin foil about the size of a playing card are pasted on one side of the plate.
The electrophorus is then placed on a table, and_ the surfoces are successively
rabbed with the palm of the hand. If the plate is raised from the table and
the tin foil is approached by the other hand, a spark is produced. A number
of figures of elder pith complete the toy and show the phenomena of electrical
attraction and repulgion in the most comical manner. The plate being excited,
the small elder-pith figures are placed on the tin foil, and the plate is lifted
from the table. The figures raise their arms, and the hair of the one in the
center stands out like the bristles of & poreupine.

Ouar gecond engraving shows some electrical bottle imps. A glass vessel is
monnted on a hollow base containing an electro-magnet provided with battery
35
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connections. One or two small figures surmounted by a hollow glass bulb
have a small piece of wire attached fo the feet and are placed in the vessel.
The air in the hollow glass bulb will draw them up to the surface of the
water, ag shown in the engraving, but as soon as the current is turned on,
the figures will be drawn irregistibly to the hottom of the vessel; as soon as
the current is interrupted the figures will rise rapidly.

The magic fishes ghown in our third engraving depend upon a similar triek.
The electro-magnet is replaced by a small electro-motor which rotates from
right to left, or from left to right, and causes a corresponding movement in
the fishes, as the shaft carries s magnet which, of course, attracts the fishes
and causes them to make a circular course around the small figh tank.

Fii —MAGIU FISLKB.
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THE ELECTRIC RACE COURSE.

Whatever may be the opinion that is held as to horse races and their moral
influence, it is nons the less certain that they offer an irresistible attraction
to a large number of persons, and that this growing passion prevails equally
in all degrees of the social scale. Bold innovatore have seen a vein to be
exploited in the racing mania, and the game of the miniature horse race, an
always popular pastime at bathing resorts, is only one of the more happy forms
given to true races with a view of prolonging the excitement of betting, of the
unexpected, and of chance, at times when gennine racing could be done only
with difficulty and would attract too small & number of persons. The electric
race course that we are now going to present to our readers occnpies a place
juet between gennine races and the miniature horse race. It is, in fact, &
happy alliance of genuine races, the game just mentioned, hobby horses, and
electricity. "Taken as a whole, it consists of a certain number of hobby horses,
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FIG. 1L.—ELECTRIC RACKE COURSE AT NICK.
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half natural size, each moving over a cireular track, under the influence of an
individual motor, and receiving the current of a single generator, but in an
independent manner; thus securing a perfect autonomy to each courser, guali-
fied, moreover, by the surveillance of the electrician who acts as a eort of des-
potic monarch over them. The horses are ridden by children and even by
grown persons, and it is in this that they resemble hobby horses, although the
possibility of imparting different speeds to them permits of their being passed
by competitors and of passing the latter in turn, thus incressing the excitement
of the riders. Bets may be made, of which the chances are just as certain as
those of the play of odd and even upon the numbers of the hacks traversing
the boulevarde of Paris. '

FI0, 2 MECHANICAL HORSE,

M. Salle’s race course constitutes an interesting application of the carriage
and of the distribution of motive power by continuous currenis. The instal-
lation erscted in Nice (shown in Fig. 1} comprises a twelve-horse-power gas
engine that actuates a Rechniewsky dynamo with double winding, which sends
the eurrent into pix electric motors, _

Abont the motor and dynamo there is nothing peculiar. An electric motor
is arrauged behind each horse (Fig. 2). When the circuit of the dynamo is
closed, all the lorses start at once and take on relative speeds that are so much
the greater in proportion as the circle upon which they are placed has a greater
radius. The speed of each horse, moreover, can be regulated at will by means
of a rheostat interposed in its partieular circnit. An interrupter permita
of stopping any horse whatever without stopping the movement of all the
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others. All the motions are controlled from the post of the eleotrician, whe
standing upen a lateral stage, overlooks the entire track, and can watch and
regulate what takes place upon it, for upon a horizontally arranged board he
haa all the maneuvering pieces necessary for the play. These pieces are, in
the first place, a main commnutator that cute the cireuif from all the horses at
once ; then six individual commutators for each of the horses, six rhecetats
interposed in the respective circuits of the six motors and permitting of regu-
lating the angular speeds of each horse, and finally an exciting rheostat of the
dynamo machine that permite of varying the speeds of sll the motors at once,
in the same ratio.

It is therefore possible, by maneuvering these different pieces, to regulate
the general or particular gait of each horse, and to stop any one of the horses
almost instantly if an obstacle falls upon the track, or if one of the riders
hecomes suddenly indisposed.

The driving of the motive wheel by the motor is done by direct contact.
To this effect the iarge wheel is provided with a rubber tire, against which the
pulley of the motor bears. The friction thus obtained iz sufficient to carry
along the vehicle, which, with the rider, weighs a little less than eizx hundred
and fifty pounds. The mean aspeed is thirteen feet per second, but the horses
placed at the circumference can obtain a speed of sixteen or eighteen feet, a
velocity that it is not prudent to exceed, or even reach, on account of the diffi-
culty the rider would have in holding himself in equilibrinm, and the feeling
of dizziness that he might experience.

The vebhicle apon which each horse is mounted merits special mention,
because of the arrangements made to prevent upsetting. Fach of the four
wheels has a different dinmeter. Their two axles converge toward the center
of the cireular track upon which each horse moves, and the axis inclines
toward the center.

Each pair of wheels, therefore, counstitutes a true rolling cone, whose apex
paszes through the central point of the track situated upon the horizontal roll-
ing plane, The inequality of the wheels naturally makes it necessary to
employ but a single driving wheel, and to mount the four wheels loose upon
the axles. Owing to these arrangements no tendency to derailment has shown
itself, even with speeds of from sixteen to twenty-two feet per second upon
curves of thirteen feet radius.

Two small rollers placed upon the vrack tend to prevent an upsetting under
the actiou of a lateral thrust or a strong impulsion. The track consists of a
single tram rail, with which engage the two external wheels. Thie rail serves as
a guide and soffices to prevent derailment. The current is led to each motor
by two rollers moving over two cirenlar metallic bands in direct communication
with the poles of the dynamo, throngh the intermedium of the maneuvering
board, thus permitting of varying the speed of each of the horses, and even of
stopping the latter by interrupting the cirenit.
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MAGNETIC ORACLE.

The toy shown in the sabjoined figure, taken from * Le Nature,’” although
far from new, is, nevertheless, ingenious, and cleverly modernized by the con-
structor. This is the way to make the oracle speak; we will afterward give the
gecret of its acenrate answers, We write npon twelve prepared cards a series of
questions relating to listory, geography, science, customs, etc. One of the
company takes one of these cards at random and reads one of the questions;

Fith 1.—THE MAGNETIC ORACLE.

then the card ie placed under the magician’s feet, in a groove made to receive
it. Immediately the oracle turns on its axis, and after some oscillations becomes
fixed in & certain position, its magic wand pointing to one of the numbers by
which it is surrounded. On referring to the corresponding number on a list,
we read an admirably exact and accurate answer,

We may see that by varying at wiil the cards of questions and snswers we
may obtain from the oracle an indefinite number of replies. Nothing could
be simpler than the process by which this resnlt is obtained. The base of the
toy, into which the cards slip, bears a vertical pivot on which rests the body of
the magician, whose robe conceals a vertical U-shaped magnet, having its two
poles near the base, aa shown in Fig. 2.
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FIG. 2—DETAILS OF THE MAGNETIC ORACLE,

In each of the cards there iz another magnet concealed, a straight rod,
occupying a different position for each of the fwelve cards. We see that, in
virtue of the well-known laws of the attraction of magnets for each other,
each time that a card iz placed with its magnet in the base, the figure will turn
round this axis and effect a series of oscillations round its own axis until the
poles of the U-shaped magnet holder under its robe are opposite the contrary
poles of the straight rod hidden in the card. If the buse has been correctly
marked previously, the divining rod will indicate the corresponding number
of the anawer. Anpy boy with a little genius and a few tools can make an
oracle similar to our engraving.

THE DANCERS.

We present an illustration of one of the toys of the year. It consists of
a nickel-plated box some three inches in dinmeter. In the center of the top
projects the end of a spindle, and at ove side is a lever. To operate the toy
thie side projecting piece is pulled out, and one of the triangular pieces of
tin, to which paper figures are attached, iz placed in contact with the spindle in
the top of the box. The daneera then hegin a lively waltz on the top of the
box. The secret of operation iz not at first apparent, though it is evident that
magnetism has something to do with it.  On opening the box the mystery is
solved. The epindle is of magnetized steel and extends throngh the top of
the box, forming a slight projection. It turns freely and carries a pinion and
a metal disk. The pinion is actuated by the projecting side piece through the
medinm of a toothed sector. Motion is transmitted to the triangnlar piece of
tin carrying the dancers by the magnetized spindle, cansing a horizontal move-
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THE DANCERR.

ment, and giving it & movement around its own axis. Curved wires and a
spiral, one side of which is colored, are also provided, and they all move around
the pin at a lively rate, producing novel effecta.

AN ANCIENT COUNTERPART OF A MODERN TOY.

The very curious engraving which we reproduce herewith (Fig. 1) shows
once again that, as regarde manners and the detuils of life, there is nothing
new under the sun. Fvery one has seen in the show windows of toy-dealers
a plaything called the ‘‘ wrestlers,”” and which consists of two little weighted
and jointed figures that are set in motion by a taut string. At every tension
of the latter these two little figures move about, go throngh the motions
of wrestling, and sometimes fall on top of one another, much to the amuse-
ment of the spectator. Now, it is seven hundred _ygare ago that Herrade de
Lansberg, abbess of Hohenhourg, in & sort of encyclopmdic compilation
entitled “*Horfus Deliciarum,” drew the little combatants that are reproduced
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in Fig. 1. This valuable MS., which was deatroyed by Prussian shells in 1870,
has been happily saved from absolute ananihilation by the copies of M. De
Bastard, that are at present preserved in the Cabinet of Prints of the National
Museum. This book i8 a sort of abstract, in figures, of Alsatian life in the
twelfth century, and games have not been forgotien therein. lHerrade de
Lansberg’s little combatante are clad after the manner of the warriors of those
times, just a8 in our toy—the wrestlers—the fignres preserve the traditional

A‘!’ut'uffr_; \é_ﬁ

FIG. 2.-4 TOY OF IB7-THE WHESTLERS.

costume of wrestlers at fairs, The two little warriors wear a helmet with
nasal; and a coat of mail, a buckler, and a sword complete their equipment.
Their feet, which were probably weighted with lesd, kept the puppets in a
vertical position, and upon maneuvering the strings an imitation of a sword
contest was cbtained.

It is probable that this toy was not a recent invention in the time of Her-
rade, and that the abbess of Hohenbourg ounly put into her drawings a costume
that was already ancient,
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NOVEL TOYS.

On any pleasant day may be found on lower Broadway and other dewn-fown
thoroughfares venders who sell almost anything in the way of noveltiee. Among
these may be seen culinary implements, toilet articles, cheap microscopes,
magnifying glasses, and various toys. Nothing taskes better in the way of
articles for this kind of trade than some new toy. Whether a toy will probably
bave & good run can be determined by these venders in a very short time. If
it takes well, crowds gather around him, and he does a thriving businees,
making money for himaelf as well as for the inventor. If, however, the article
is not wanted, the vender very soon finds it out, and looks for other wares, '

PIG. 1.—ACROBAT WITH NERCURY WEIGHT,

SBome of the toys are scientific, others are not. We give two examples of
scientific toys which have sold very well. They are similar in character, and
illostrate what shifting the center of gravity can do. They are both acrobais,
The one shown in Fig. 1, and designated “ MeQinty,” and sometimes *° Little
Totmmy,” counsists of a paper figure attached to a tube closed at both ends and

 inserted in paper disks which are bent down on the tube, forming semicircular
end piecea on which the device may roll. A drop of mercury placed in the
tube completes the toy. When placed on & alightly inclined plane, with the
tube parallel with the surface, the mercury rolls to the lower eund of the tabe,
causing that end to preponderate. The lighter end, actuated by gravity, then
moves forward until it strikes the inclined surface, when the mercury again
rolls to the lower end and canses another half revolution, and so on. This
toy moves down the incline with a stow and stately movement.

P o N
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FI1G. 2—TUMBLER,

The toy shown in Fig. 2 ig made upon the principle just described, but the
round ends of the figure furnish the rolling surfaces, and s bullet is used for
the weight instead of a giobule of mercury, the body being simply a straight
paper tube with convex ende.

!

COLUMBUS’S EG@Q.

The sccompanying engravings represent an object gold in the London
bazars. It is made of tin, is painted red, and is called ¢ Christopher Colum-
bus's Egg,’’ because those who do not
know how it is constrocted cannot make
it stand up on the projecting part situ-
ated at the base. This egg, which it is
impoesible to open, is hollow, and con-
taing a leaden ball which causes it to fall
over on ita side, unless it (the ball) isin
the longer axis.

The sections in Figs. 2 and 3 ex-
plain the conetruction, and show how
the ball is brought into the deaired posi-
tion to canse equilibrinm,

Corresponding to the point where
the halves of the egg are soldered to-
gether, there is internally a partition
that haa the form of a channel, of semi-
circalar section, which rune around the
tube, T. The ball, B, when the egg 2 = : =
ia held vertically, is capable of revolving F16. 1.—COLUMBUS'S EGG,
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around this tube, T, and as long as it remains in the chaunel wili canse the
egg to fall every time the operator endeavors to make-it stand op its base, c.
The egg can stand upright only on condition that the ball be made to passfrom
the upper to the lower compartment, in which case it will take the position,
B™, at the base of the egg. This result is reached ssfollows: The central tube
containg, just beneath its upper extremity, an aperture, B”, that forms a
communication between the two compartments, and that is sufficiently large
to allow the bali to pass through. Two small guides start from the side of
the egg, and follow the contours of the partition up fo the orifice in the central
tube. On a line with the orilice, and on the outside of the egg, there is a

FIGH, 2 AND 3—DETAILS OF CONBTRUCTION,

small and scarcely visible point, 0. If the egg be sufficiently inclined toward
thia latter, as in Fig. 3, the ball will take the position, B, at the beginning of
the guides leading to the orifice, B”. If at this moment the egg be gently
turned back in the opposite direction, the ball, being kept in the plane formed
by the point, ¢, and the egg's axis, will run along the gnides and drop through
the orifice into the lower compartment. When the egg is righted, the ball will
take the position, B™, at its base, and the egg will then stand wpright. By
furning the egg upside down, the ball may be made to enter the upper com-
partment again, and things will then be as hefore.

With a little practice and skill, it is not even necessary to look for the posi-
tion of the peint, o, and thus run the risk of showing the uninitiated how the
trick i done. On giving the egg a slight angular motion, the hand will feel
the passage of the ball over the slight projection formed by the guides; the
ball will natorally seat itself upon the latter, and the double motion above
mentioned will accomplish the desired result. Effected in this way, and the
haud being covered with a handkerchief, the mode of operating will not be
perceived by the uninitiated spectator.
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JACOB'S LADDER.

The simple toy illustrated in the annexed engraving is very illusive in
action. When the upper block is grasped by the edges, as shown in Fig. 1,
and turned so as to lift the second block in the geries to the same height, the
upper end of the second block fallg into an inverted position, and appears to
pass downward on the other members of
the series, firet upou one side of the lad-
der and then upon the other, until it
reaches the bottom. This effect is only
apparent, as the second block in reality
only falls back to its original position in
the series, but in the operation it becomes
reversed; what was before the lower end

A, AN

P16, L—JACOR’R LADDEH. F10. 2,~CONNECTIONS OF JACOR'S LADDEH.
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becoming the upper end, the front having exchanged places with the back.
This change of position of the second member brings it parallel with the third
block, which is then released, and the third member drops over on the fourth,
when the fifth block is released, and so on throughout the entire series.

In Fig. 2 are chown the three upper blocks of the series, 1, 2, and 3, and -
their connecting tapes, the blocks being represented as transparent and sepa-
rated from each other a short distance to show the arrangement of the connec-
tions. Block 1 has attached to it three tapes, @, b, 5. The tape, a, is attached
{o the face of the block at the center, at the upper end, and extends over the
rounded ond of this block and under the rounded end of block 2, The tapes,
b, b, are attached to the face of block 1, extending downward, under the lower
end of this block, and upward, over the upper end of block 2. 'The tape, a,
which is attached to the center of the npper face of block 2, extends over the
end of this block, downward underneath the block, and over the upper end of
block 3, where it is secured. This arrangement of tapes is observed throngh-
ont the entire series.

In Fig. 2, block 2 is represented as falling away from block 1. When block
2 reaches block 3, the tape, a, will be parallel with the face of block 3, and the
latter will be free to fall in & right-handed direction, in the satne manner as
block 2 is falling in a left-handed direction. When block 3 is parallel with
block 4, the fourth block will fall over in the left-handed direction.

The blocks, which are of pine, are each 3} inches long, 2} inches wide, and
} inch thick. The tapes, which are each 4} inches long and % wide, are fas-
tened at the ende to the blocks by means of glue and by a small tack driven
through each end of the tape, as shown.

A NOVEL TOY.

The annexed engraving represents an smusing toy recently sold on the
streete of New York. It is not particularly scientific, but it shows how a
device having little novelty finda sale in places traversed by the multitude.

It consists of the figure of a Japanese in sitting posture, representing the
* Mikado.” In his right hand he holds & Japanese umbrella, and in his loft
a fan. The umbrella is provided with a little reel at the top. The stick of
the umbrells in this case is formed of a tube which is hield by the hand of the
Mikado, and a spindle attached to the umbrella top and passing through
-the tube, with its lower end resting upon a beveled wheel journaled within the
figure, The beveled wheel carries a crank pin working in a slotted arm that
extende through the side of the figure and grasps a fan, as shown in Fig. 2.
When a cord is wound around the reel at the top of the umbrella, and drawn
off after the manner of top spinning, the wmbrella spins, giving a rotary
motion to the beveled wheel, and the crank pin projecting from the wheel
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THE ' MIKADG,” & NEW TOY.

imparts an oscillating motion to the arm ecarrying the fan. The umbrel.la,
being slightly out of balance, gives a vibratory motion to the figure, which -
canses it to rock elightly and turn upon its support.

A TOY CART.

This simple toy for the diversion
of children has been patented by
Mr. Paxton Pollard, a deaf-mute
printer, of No. 89 Main Street,
Norfolk, Va. When the cart is
drawn along, either forward or
backward, the figures are caused to
bend or bow simultaneously ; aud
at the same time, by the compres-
sion and escape of air through
drum-like pedestals beneath the
figures in the cart body, a whistling
or squawking noige is made. The

28 :

PULLARD'S TOY CART, - ’
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THE PHONOGRAPEHIC DOLL.

fignres may be of any de-
gired grotesqueshape, formed
of paper or other suitable
material, and in each is a
gpiral spring normally hold-
ing the images upright.
The pedestals, of which a
sectional view isshown in the
emall figure, have each an
apper and lower head and a
covering of thin skin or
something similar, and in
each is a coil spring, while in
cach upper head is a small
opening covered by a thin
metallic tongue arranged to
vibrate rapidly ou the pas-
sage of air through tlie open-
ing. The upper portions of
the two figures are connected
by a transverse rod, and this
rod is centrally connected by
cord or rod with a crank in
the central portion of the
axle, whereby the figures are
made to bend or bow as the
cart is drawn along.

THE PIIONOGRAPHIC
DOLL.

One of the novelties
which were introdunced a few
years ago was the talking
doll. This interesting toy
conaisted of a good-eized doll
which secreted a working
phonograph. Thedoll’sbody
iz made of tin, and the in-
terior thereof is filled with
mechanism very much like
that of the commercinl pho-
nograph, but, of course,



CURIOUS TOYS, 403

much more simple and inexpensive. The cylinder of the phonograph of
the talking doll is mounted on a sleeve which slides upon the sahaft, the
sleeve leing screw-threaded =o as to canse the cylinder to move lengthwise
of the shaft. A key is provided by which the cylinder may be thrown out o?

MECHANIEM OF THE PHONOGRAPHIC DOLI.

engagement with the segmental nut, and a spiral spring is provided for
returning the cylinder to the point of starting. The cylinder carries a ring of
wax-like material upon which is recorded the speech or eang to be repeated by
the doll. Upon the same shaft with the record cylinder there is u Jarge pulley
which carriee a belt for driving the flywheel shaft at the lower part of the
phonographic apparatus. The key is fitted to the main shaft, by which the
phonographice cylinder iz rotated, and the flywheel tends to maintain a uniform
apeed.,
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Above the record cylinder is arranged a diaphragm such as i nsed in the
regular phonograph, carrying a repreducing stylug, which i mounted on a lever
in the same mauner as the regular phonograph. The funnel at the top of the
phonographic apparatus opens underneath the breast of the doll, which is per-
forated to permit the sonnd to escape. By the mimple operation of turning the
crank any child can make the doll eay *‘ Mary had a little lamb,” *“Jack and
Jill,”* or whatever it waa, so to speak, tanght to say in the phonograph factory.

v
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MAEING FPHONOQRAPHIC RECORDA,
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Our last engraving shows the manner of preparing the wax-like records for
the phonographic dolls. They are placed upon an instrument very much like
an ordinary phonograph, and inte the mounth of whicl a girl epeaks the words
to be repeated by the doll. A large number of these girls are continually doing
this work. Each oune has a stall to herself, and the jangle produced by & num-
ber of girls simnltaneonsly repeating ‘‘ Mary had a little lamb,”” **Jack and
Jill,”* ““ Little Bo-peep,” and other interesting stories, is beyond description.
These sounds united with the sounds of the plionographs themselves when
reprodocing the stories make a veritable pandemonium.

In passing through the works it is noticeable that order and system reign in
every department. Everything is done upon the American, or “ piece,”’ system.
The tools and machinery here nsed are the finest procurable. Every piece,
withont regard to its size or importance, is carefully inspected by aid of stand-
ard ganges, o that when the parts are brought together, no additional work is
required to cause them to act properly.

The works of the doll are to some extent adjustable, and any adjustment
neceasary is effected in an extensive department in which the little phono-
grapha are received from the assembling-rcoms. Here they receive the finish-
ing tonches, and are passed on to another room where they are placed in the
bodies of the dolls. From this department the finished dolls pass on to the
packing-room, where they are earefully stored away in boxes having on their
labels the name of the atory the doll is able to repeat.



CHAPTER IIIL

MISCELLANEOUS TRICKS OF AN AMUSING NATURE.

INTERESTING TRICKS IN ELASTICITY.

The elever trick with billiard balls shown in Figs. 1 and 2 depends for its
suecess on a truly scientifie prineciple. A number of biiliard balis are placed
in & row againet the cushion of the table. ‘T'he player asks one of the specta-
tors to name a certain number of balls to be pocketed withont any apparent .
disturbance of the others. Suppose the number to be three. Then at the
will of the player three balls separate from the others and roll into the pocket.
The number is perfectly controllable, and when the hand of the player and cne

SCIENTIFIC TRICES WITH BILLIAKD HALLS AND COIN&

-
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end of the row of balls is covered, the trick appears mysterions. Itis hardly
lees 8o when the entire experiment is visible. The feat is accomplished by
removing from one end of the series a8 many balls as are to be projected from
the opposite end, and rolling them forward against the end of the row remain-
ing. An equal number of halls fiy off from the opposite end of the row and
roll into the pocket. Three balls driven against one end of the series will eause
three to roll off, two will drive off two, one will drive off one, and &0 on.

The principle of this trick is illustrated in the well-known clagsroom
experiment in which a series of contacting suspended balls of highly elastic
material are made to transmit a blow delivered on the firat of the eeries to the
laat ball of the series, so that the last ball will fly off without any apparent
disturbance of the other bails. In this experiment, the first ball of the series
is drawn back and allowed to fall against the first one of those remaining in
contacg. The impact of this ball will slightiy flatten the ball with which it
comee in contact, and each ball in turn transmits its momentum to the next,
and so on through the entire geries, the last of the series being thrown out as
indicated. ’

In the case of the experiment with the biiliard balls it ix found by careful
ohservation that separate blows are given to the series, corresponding in nnm-
ber to the number of balls removed, sa that while the separation of the three
balls at the end of the series is apparently simultaneous, in reality they are
separated one at a time,

In Fig. 3 ig illustrated a method of repeating the experiment with coins in

lien of balls. Dollars or half dollars may be used, and the effect is produced by
eliding the coins.

NOVEL PUZZLE.

Our engraving shows a single perforated piece of wood having the form of
a conventional heart, and in the perforation is inserted an arrow, also formed
of aeingle piece of wood, the barb and head being much larger than the per-
foration in which the shank of the arrow is received. The heart is made of
one kind of wood and the arrow-of ancther. The question is, How did the
arrow get into the heart? We have heard of the philosopher who was unable
to rightly place a horse collar; and we have seen philosophers who could readily
harness a horse, but who conld not explain how the arrow got into the heart.

The puzzle illustrated is one of many thousands distributed grateitously
upon the streets of New York as an advertisement. The heart is of black
walnot and the arrow is of basswood. Now we fear that the asecret is out; for
any oue familiar with the properties of basswood knows that it may be enor-
mously compressed, after which it may be steamed and expanded to its original
volume. One end of the arrow was thus compressed, and in its compresesed
state was passed through the aperture of the heart, atter which it was expanded.
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A NOVEL PUZZLE. -

Advantage has been taken of this principle in the manufacture of certain kinds
of moldings. The portions of the wood to be Jeft in relief are first com-
pressed or pushed down by suitable dies below the general level of the board,
then the board is planed down to a Jevel surface, and afterward stenmed. The
compressed portions of the board are expanded by the steam, se that they
stand out in relief.

SIMPLE MATCH TRICK.

To lift three matches by means of one, it is necessary to make an incision
in the end of a match and insert the pointed end of a second match into this
incision. Place them on the table, with a third match resting against them

A BIMPLE MATCH TRICK.
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for a support, aa shown at the left of the figure. Then present a match to any
one who may be looking on, and ask him to raise the three together by meana
of the match in his hand,

The eolution ig given at the right of the figure.

Bear lightly against the two matches that are joined until the third falls
againat the one held in the hand. Then raise it, and all three will be lifted
together. Although this trick, which we find described in a French paper,
‘¢ Le Chercheur,” is probably as ancient as the art of making matehes, cur
juvenile readers may find it of interest, and possibly it may afford them a half
hour’s amneement at recesa time.

CRYSTALLIZED ORNAMENTS.

A beautifnl ornament, which is very easily made, consista of a wooden
cross covered with canton flannel, with the nap eide out, and crystallized by
immersion in a solution of alum. The nap retains the erystals so that they are

FIG. 1.—G@ROTTO,

not readily loosened or detached. The flannel should be attached to the wood
by means of brass wire nails, and the cross should be suspended in a solution
formed by dissolving a pound of alam in & gallon of warm water. The cross
ghould be suspended in the solation while it is still warm and allowed to
remain in until the sohution cools, when it will be found covered with bright
crystals.

Fig. 1 is a perspective view, and Fig. 2 a longitudinal section, of a groito
formed by crystallizing alum in a box containing jagged points covered with
canton flannel, or wrapped about in various directions with coarse thread or
twine. The box may be of wood or metal, Iteshould have apertures in the top,
ends, and sides. These apertures are stopped with corks while the box is
filled with solution. Afier the crystallization the corks are removed, and the
holes in the top, sides, and one end are covered with colored glass, and over the

-
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front aperture is secured a convexr spec-
tacle lens, having a focus about equal
to the length of the box. When the
interior of the box is illaminated by a
strong light passing through the colored
windows, the effect iz fine.

The solution used in this case is the
same a8 that given for the cross. After
the cryetals are formed and the liquid is
poured from the box, the interior should
be allowed to dry thoronghly before clos-
ing the apertures,

Fit, 2—8ECTION OF dROTTO.

MAGICAL APPARITION OF A DRAWING ON WHITE PAPER.

It is well known that the vapors of mercury are very diffusive in their
natere, and some quite singular experiments have been devised, based upon this
knowledge, and apon the fact that the salts of silver and the chlorides of gold,
platinum, iridinm, and palladium are affected by these mercurial vapors.

If any one, for ingtunce, should write upon a sheet of white paper with
platinum chloride, no mark wounld be visible, as the lignid is quite colorless.
If, however, the same sheet of paper should be held over a little mercury, the
metal will be bronght out on the paper in dark tints. This magical appari-
tion of a figure or drawing on a sheet of paper which appears to be perfectly
white iz very astonishing to the spectator.

MAGICAL APPARITION OF A DRAWING ON WHITK FAPER
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Reversing the experiment, a no less marvelous result is obtained. At first
expose the drawing or writing to the gases of mercury ; the lires will become
charged with mercury, and then by simply bringing the drawing in contact
with a sheet of paper previously sensitized with a solution of platinum, the
drawing will be reproduced, line for line, on the white paper. ’

Drawiogs made i this way give a charming effect, the tones being very soft
and the lines distinct and clear.

MAGIC PORTRAITS.

An able chemist, C. Wideman, has recently devised a curiosity in the way
of engraving. It is a square piece of transparent glass in which absolately
nothing ean be seen, even on the closest examination. If the glass be breathed

MAGIC PORTRAITE,

upon, so a8 to cover its surface with moisture, a face like that shown in the cut
makes i3 appearance. As soon as the moisture leaves the glass, the image dis-
Appears. :

A piece of glaes is obtained similar to that used for making mirrors, The
glass may be iransparent, tinned, or silvered; that makes no difference as to
the final result. Then a small quantity of flucrspar is placed in a porcelain
capsule and moistened with sufficient sulphuric acid to make the proper chemi-
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cal reaction to write with. With this liquid and a quill pen the desired draw-
ing or writing is executed on the previously wellcleaned glass. In about five
minutes, or ten at the most, the glass is to be washed in common water and
dried with a cloth. The plate will then be ready, and it will only be necessary
to breathe upon it to see the figures that have thus been traced make their
appearance.

A little practice will show the exact time necessary to leave the fluid lines
on the glass. 'Too long a biting of the acid would be accompanied by so deep
an engraving of the glass that the lines would always be perceptible, even on
the dry glaas,

A TRICK OPERA GLASS.

We present an engraving of o trick opera glass which may be new to some
of our readers, although the principle involved is very old. One tube of the
opera glase ig constructed in the ordinary manner, being provided with lenses,
while the other tube is arranged to give a view of any object at right angles to
the line of visivn of the normal tube, or considerably to the rear of it. The
trick tube has no eyepiece, and the objective iz done away with, a piece of
japsnned wood taking its place. A portion of the tube and its leather cover is

A TRICK OTERA GLASS.
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cnt away, and a mirror is inserted at an angle in the tube. When the observer
wishes to use the trick glass at short range, he covers up a portion of the
opening in the tube with his fingers, but at longer range this precaution would
not be necessury. The practical uses of the glass are apparent. Our engrav-
ing shows a plan view of a theater, with the stage, boxes, and seats. The gen-
tlemsn in the box and the one on the right of the center aisle both appear to
be observing the actor on the stage, but in reality they are observing the lady
on the left of the center aisle. Of course each of the gentlemen has his
glasses turned a different way around.

A TOY BIRD THAT FLIES.

The natoralness and the easy movement of the wings of the little toy bird
shown in the accompanying illustration, as the operator pulls gently on the end
of the supporting string over which the bird moves, in accordance with the
movement of the wings, always atiracts observers when this toy is shown on
the streets, as it has been by numercus venders within a short time. The toy
is one of the latest of the many novelties which are constantly heing ex-
hibited by the wide-awake saleamen in the streets of New York and other large
cities, and in the construction of some of which a surprising degree of skill and
ingenuity are displayed. The cord leading from the aperture below the mouth

A TOY BIRD THAT EFFECTIVELY BIMULATEE A BIRD FLYING.
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of the bird is attached at its outer end to & hook in the wall or other support,
while its inner portion psasses over an idler and aronnd a pulley, to which it ia
attached, This pulley is a little smaller than another at its side, as shown in
Fig. 2, both pulleys being fast on the same shaft, and & cord from the larger
pulley passes over an idler and out rearwardly, having at its end a finger-piece,
on which the operstor pulls in manipulating the toy. The cords are wonnd in
opposite directions on their pulleys, eo that the nnwinding of the cord from the
larger pulley, and the rotation of the same, winds up the cord on the smaller pul-
ley, and causes the bird to move forward on what seems to be only a single length
of cord, the backward movement taking place by gravity when the pull on the
atring is released. The movement of the wings is effected by a crank on each
outer end of the pulley ehaft, the crank being pivotally connected with an
extension of a member of the inner one of two pairs of lazy tongs, and this
member having also a pivotal bearing on a eressbar which torns in bearings on
the outer side of the toy, just under where the wings are hinged to the body.
The larger pair of lazy tongs is pivotally connected to the outer portion of the
wing, giving a longer swoee] thereto than to the inner portion, with which the
smaller lazy tongs are connected; and the pivotal connection of the lazy tongs
with the bearing in the crossbar gives an oscillatory movement to the winge,
which constitutes a very good simulation of the natural movement of the wings
of abird in flight. A high degres of mechanieal skill is shown in the putting
together of this little toy.

THE PLANCHETTE TABLE.

This curious toy was popular as far back as 1867, Marvelous iales were
told by the credulous about if, and even as distinguished scientista as Profes-
sor Tyndall and Professor Faraday were drawn into controversies concerning
it. Many think there is some hidden secret in the construction of the plan-
chette table. All that is necessary is that it should stand firmly and move
rezdily on its legs. All that is needfunl ie a heart-shaped cedar board with two
nicely turned metal legs carrying well-oiled casters, and in the point of the
board an aperture of suitable eize for the insertion of a lead pencil, which serves
as the third leg, and rests upon the paper. Many believe that humbng was
stamped over every movement of the planchette board, and that one or the
other of those whose hande bore npon it conspired with the little board in the
formulation of its reply. Certain it is that planchette has performed some
curious feats and has made for iteelf a position in the world of mysteriee.

Probably the most generally sccepted explanation is that advanced by Lewes
and others, that although there iz no intentional movement of the handa of
thoss who are subjecting planchette to the influence, etill there is, in spite of
this, an unconscious pressure of the finger tips upon the board, which directs
the movement of the pencil. Nor does it seem thst such can_be at all un-
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likely, for unconsecious movement i8 by no means an unueunal phase of our
existence. The somnambulist who nightly takes & promenade from cellar to
garret, or whose steps by chance have led him to the border of a precipice, hag
ae little knowledge of the pertl he has escaped, when the morning beams have
awakened him, as planchette is conscious of ita movements, How often also in
mercantile pursuits do those who are accustomed to a certain rontine perform it
unconeciously, and after the work hae been finished would be anable to tell you
of many of the details of the work which custom has tanght them to perform
correctly, even while in a state of abstraction. Much has been gsaid at times of

FLANCIETTE.

planchette’s prophetic natare. Under the influence of certain people of a
highly nervons temperament, or having to a certain extent the qualities of
mediums, future events are maid to be forctold. Secrets of which the person
touching planchette is in ignorance have been divulged in a remarkable way,
and many anecdotes shrouding planchette in mystery are repeated and believed.

Were the testimony, however, more universal, were planchette more con-
sistent, and were it more generally truthful and less given to nttering remark-
able sayings only oceasionally, there would be more reason for according it a
place for thorough and eystematic investigation. Perhaps the day will come,
when mesmerism is undersiood and mind reading is more satisfactorily
explained, in which there will be occasion for looking npon planchette more seri-
ously, and of regarding it a8 a wonderfunl mcans of displaying a rational nervous
action independent of conscious mental cerebration,
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JAPANESE MAGIC MIRRORS.

Mr. R W. Atkinson, of the University of Tokio, Japan, communicates
to “‘ Nature ”’ the following interesting account of these curious mirrors:

¢ A short time ago a friend showed me a curious effect, which I had previ-
ously heard of, but had never seen. The ladies of Japan use, in making their
toilet, a small round mirror about one-twelfth to one-eighth of an inch in
thickness, made of a kind of speculum metal, brightly polished, and coated
with mercury. At the back there are usually varions devices, Japanese or Chi-
neee written characters, badges, ete., standing out in strong relief, and brightly
polished like the front surface. Now, if the direct rays of the sun are allowed
to fall upon the front of the mirror, and are then reflected on a screen, in a
great many caees, though not in all, the figures at the back will appear to shine
throngh the anbstance of the mirror as bright lines upon a moderately bright
ground.

‘I have since tried several mirrors as sold in the shops, and in most cases

the appearance described has been observed with more or less distineiness.
‘“I have been unable to find

a satisfactory explanation of this
fact, but on considering the
mode of manofacture I was led
to suppose that the pressure to
which the mirror was subjected
during polishing, and which is
greatest on the parts in relief,
wag concerned in the production
of the figurea. On patting this
to the test by rubbing the back
of themirror with ablunt-pointed
instrument, and permitting the
rays of the sun to be reflected
from the front surface, a bright
line appeared in the image cor-
regponding to the position of the
part rubbed. This experiment
ia quite easy to repeat; a scratch
with a knife or with apy other
hard body is sufficient. It would
geem as if the pressure upon the
back during polishing caused
some change in the reflecting enr-
face corresponding to the raised
parte whereby the amount of
JAPANESE MAGIC MIRROR. light reflected was greater; or
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supposing that of the light which falla upon the surface, a part iz absorbed
and the rest reflected, those parta corresponding to the raised portions on the
back are altered by the pressure in such a way that less is absorbed, and there-
fore a bright image appeara. This, of course, is not an explanation of the
phenomenon, but I put it forward as perhaps indicating the direction in which
a trone explanation may be looked for.”

The following account of the manufacture of the Japanese mirrors is
taken from a paper by Dr. Geerts, read before the Asiatic Society of Japan,
and appearing in their * Traneactions” for 1875-76, p. 39:

“For preparing the mold, which consists of two parte put together with
their concave surfaces, the workman first powders a kind of rough plastic clay,
and mixes this with levigated powder of a blackish ‘tuff-stone’ and a little
charcoal powder and water, till the paste is plastic and suitable for being
molded. It is then roughly formed by the aid of a wooden frame into square
or round cakes; the surface of the latter iz covered with s levigated half-
liquid mixture of powdered ‘ chamotée’ (old crucibles which have served for
melting bronze or copper) and water. Thus well prepared, the blackish paate
in the frameo receives the concave designs by the aid of woodeuts, cut in relief.
The parts of the mold are put together in the frame and dried. Several
of these flat molda are then placed in a melting box made of clay and ‘ cha-
motfe.’ This box has on the top an opening into which the liquid bronze is
poured after it has been melted in emall fireproof clay erucibles. The lignid
metal naturally fills all openings inside the box, and conseqnently also the eavi-
ties of the monlds. For mirrors of first quality the following metal mixture
is used in one of the largest mirror foundries in Kioto: K

Lead. . ... . i s 5 parta,

L 15

Copper. .. e e, vie.. 80
100

“ For mirrors of inferior quality are taken:

7 10 parts.

Natural sulphide of lead and antimony............... 10 ¢

Copper i i e 80
100

“ After being cooled, the melting box and molds are crushed and the mir-
rors tuken away. These are then cut, scoured, and filed until they are roughly
finished. They are then first polished with a polishing powder called fo-no-ki,
which consists of the levigated powder of a soft kind of whetstone (fo-tshi)
found in Yamato and many other places. Secondly, they are polished with a
piece of charcoal and water, the charcoal of tho wood Zo-ne-&i (Magnolin Aypo-
leuca) being preferred as the best for the purpose. When the surfaces of the
mirrors are well polished they are covered with a layer of mercury amalgam
congisting of quicksilver, tin, and & little lead. The amalgam is rubbed

AN
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vigorously with a piece of soft leather, which manipulation must be continued
for along time, until the excess of mercury is expelled and the mirrors have a
fine, bright reflecting surface.”

MAGIC MIRRORS.

The following article on magic mirrors by MM. Bertin and Dubosq outlines
several interesting experiments.

“The people of the Far East, the Chinese and the Japanese, in bygoue
times were acquainted with metallic mirrors only; and even to-day they make
only these. They are made of speculum metal, of various forms aud sizes,
but always portable. One of the faces is polished and always slightly conves,
g0 that its reflection gives images which are reduced in size; the otber face is
plane or slightly concave, and always has cast on it ornaments which are in
relief. Among the many mirrors thus coustructed there are a few which
possess & wonderful property: when a beam of the sun’s lizht falls npon the
polished snrface and is reflected on A white screen, we see in the dick of light
thus formed the image of the ornamentation which is on the back of the mir-
ror. The Chinese have long known of these mirrors and valne them highly;
they call them by a name which signifies * mirrors which are permeable fo the
light.* We, of the West, call them ‘ magie mirrors,’

* Very few persons had eeen magic mirrors &1l Mr. Ayrton, professor of the
Polytechnic School at Yeddo, exhibited severai which he liad brought with
him from Japan, and he experimented with them as aiready menttoned.

“In the meantime I received a visit from M. Dybowski, my former pupil,
who had returned from Japan, where for two years he had been the colleagne
of Professor Ayrton. He brought back with him as objects of curiogity four
temple mirrors, that ie to say, antigue mirrors; these are far superior to those
of modern production, for their manufacture has been nearly abandoned by
reason of the introduction of the silvered mirrors of Europe. We tried them
together; three were circular, and the thinnest of them, which is a disk of 15.3
centimeters in diameter, was found to be slightly magic.

“To try auch a mirror we reflect a snnbeam frem ite polished surface to a
white eardboard about one meter distant. Bunt to obtain the very best eflects
we must illaminate the mirror with a diverging pencil of light; this pencil is
madae gtill further divergent by reflection from the mirror, because its reflocting
surface is convex. We can now receive the reflecied rays on a screen at a
greater distance, and we at once see distinetly the magnified image of the orna-
mentation on the back of the mirror. These raised designe appear on the
sereen in white on a dark ground. The image thus made by our mirror was
confused, because it was not a good one; had it been properly made, the image
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would have been sharply defined. I then knew of no means by which I could
make it give better effects.

‘¢ The means by which the mirror could have been improved were first pointed
out by M. Govi in the second of his two papers. It ie a consequence of the
true theory of magic mirrors. The theory was not reached at once. I proposed
to M. Dubosq to associnte himeelf with me in order, first, to repeat the experi-
ments of the learned Italian, Govi, and then to study generally the interesting
phenomena of magic mirrors, in the hope of being able eventually to repro-
duce them in hie workshops. At first we had only at our disposal the mirror

THE MAGIC MIKROR,

brought from Japan by M. Dybowski, and which gave confused images with
the refiected solar rays. These images became very sharply defined when we
had heated the beck of the mirrer with a ges lamp, and it gave very magic
effects, _

“ We then made a mold and reproduced this mirror, not in Japanese bronze,
bat in ordinary gun metal. The first copy wae roughly worked on the lathe,
after the Japanese manner, in order to render it magical, but thiz wag broken.
The second was worked carefully on an optical grinding tool; the surface was
then polished and nickel plated, but it was not magical; it acquired this prop-
erty in a high degres when it was heated, and even retained traces of it after
it had been repeatedly heated. Several Japanese mirrors which we have pro-
cured have given analogous results.

an
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‘‘ We then engraved lettera on the back of little rectangular Japanese mir-
rors. On heating these the letters appeared in black in the reflected image.
When we cat lines around the design on the back of the mirror, heat rendered
them very magical, for the design stood out, framed in the black lines which
bordered the figurea.

““Thue it is seen that heat is very cfficacious in rendering mirrors magical,
but it is not withont its inconveniences. First of all, it injures the mirrora,
which thus lose their polish, especially when they have heen amalgamated ;
also, the mirror is often not heated equally, and the images are deformed. It
occurred to us that the change of curvatwre which waa required could be
obtained more uniformly by means of pressure. M. Dubosq therefore con-
structed a shaliow cylinder of metal, closed at one end by the metsllic mirror,
and at the other by a flat plate of brass, having in its center a stopeock
which we conld attach, by means of a rubber tube, to a little hand pump. This
pump could be made sither to condense or rarefy air. If the rubber tube waa
attached to the pump, arranged as a condenser, a few strokes of the piston
sufficed to compress suofficiently the air in the sbhallow cylinder; the mirror
became more and more convex, the cone of reflected rays became more and
more open, and in the image on the acreen the design on the back of the mir-
ror became more and more distinct, Our Japanese mirror when thus treated
gave very fine images, and the copy which we had made, and which gave no
resuit as ordinarily experimented with, now became a magic mirror as perfect
a8 any of those which Professor Ayrton had exhibited before us, A mirror in
brass, nickel plated, on whose back was soldered tin-plate fignres, around
whose borders were cnt lines, became very magical by pressure, and gave the
design on ite back in light surronnded by dark borders.

““This is what I cuall the pesifive image. We can also obtain the negafive
image, or the inverse of the preceding one, by rarefying the air in the shallow
box. Te do this we hiave only to attach the rubber tube to the pump arranged
ag an ordinary air pump. On now working the piston the air in the shallow
box is rarefied ; the mirror becomes concave; the cone of the diverging reflected
rays ¢loses up; the image of the design is reduced in size, changes its appearance,
and becomes an image of tlhe design on the back of the mirror; but this now
shows in shade edged with bright borders.

“ These experiments reqnire an intense light. A jet of coal gas is inenfficient,
but the oxyhydrogen light is sufficiently intense. We intercept it with a screen
perforated with a small hele, so that the diverging pencil which falls on the
mirror may not spread too much. The mirror is mounted on the top of a
column so that it can be made to face in any required direction. The effects
are most brilliant and the best defined when we experiment with the rays of the
sun. When we expose the mirror to the beam of the porfe-lumiére it is gener-
ally not entirely covered by the light; in this case it is best to use a diverging
beam, obtained by means of a lens placed between the porfs-lumidre and the
mirror.

“ Thus we have zeen that we can now make copies of the Japanese mirrors,
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some of which may be magical, but all may be rendered so by making them
covera of the shallow box containing either compressed or rarefied air. This
pressure box and its mirror, made in the Japanese style, certainly forms one of
the most curious pieces of apparatns which is to be found in the cabinet of
physics.

‘ We shall not, however, stop here, One of these days, while our mirror is
magical under the influence of pressure, wo will take a cast of its surface, and
then reproduce this by means of galvano-deposition. This surface will have
all the irregularities of that of the magic mirror, and will produce by its
reflected rays the image of a design which no longer exists on its back.”






BOOK V.

PHOTOGRAPIHIC DIVERSIONS.

CHAPTER 1
TRICK PHOTOGRAPHY.

LAVATER'S APPARATUS FOR TAKING SILHOUETTES.

This is not a photographic diversion, but it is so interesting and sc much
of a historical curiosity that we reproduce it here. When first introduced,
the eilhouette attracted the attention of the learned, and waa regarded ea
one of the wonders of the age. Lavater, in his celebrated work on physiog-
nomy, describes an accurate and convenient machine for drawing silhonettes.
The engraving is almost self-explanatory. ‘‘The shadow,’ saye Lavater, *“is
projected upon a fine paper, well oiled and dried, and piaced behind a piece of
plate glass enpported in a frame secured to the back of the chair. Behind thie
glass the artist stands, and holding the frame with one hand, draws with the
other.”” A candle was used to furnish the necessary light. The proportions of
~ the silhonette must be jndged principally from the length and breadth of the
face; a correct and well-proportioned profile ghould be equal in breadth and
height. A horizontal line drawn from the point of the nose to the back of the
head (provided the head be erect) should not exceed in length a perpendicnlar
line which extends from the top of the head to the junction of the chin and Lead.
All of the forms which deviate sensibly from this rule are so many anomalics,

SPECIMENS OF BILHODETTES OBTAINED BY LAVATER.
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In support of these observations Lavater gives s number of specimens of sil-
houettes, and insists upon the conclusion which he dedunees from their study.
We take a few examples of them. In No. 1 Lavater sees an upright sonl, an
even temper, taste, and frankness; in No. 2 the contour of the nose carries
the infallible mark of a good temper; in No. 3 wa have clearness of judgment.

PHOTOGRAPHY UPON A BLACK GROUND.

Some of the most interesting trick photographs are obtained by the use of
a black background, In brief, the process congists in limiting the field of an
objective so as to preserve intact for subsequent exposures the unused portion
of the seneitized plate, and to be able to obtain upon the latter such combina-
tions as may be desired of any number whatever of successive poses. The
annexed diagram shows the arrangements which may be nsed. Nos. I. to IIL
are the ones most frequently used, and No. IV. permits of faking a number of
photographe analogous to the one that we repreduce in our gecond engraving.

FIW, J. EXPLANATORY DIAGHAM.

Where a kneeling gir] is represented as a statuette upon a table, the operator
is seen in the rear, manipnlating the rubber bulb which controls the shutter.
In Fig. 8 is shown a picture taken in open daylight, nsing as & black background
the opening of a large coach house; as a scroen, a piece of biackened cardboard
was used, as is shown, supported by a violin stand to the right of the figures,
Now, if we closely examine the child who, in front of the cart, is assisting in



FPLATE -

FIG. $—GROUP IN OFEN AIR, IN TWO DIFFERENT FPOSES ON ONE PLATE,



FHi. 4.—FACBIMILE OF A COMPORITE I"HOTOURAIMH.

FIG. 6—A DECAPITATION,
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the delivery of his own head, we shall find that-it-is traversed vertically by a
line of ehadows, indicating that a elight veil was produced at the fitst exposure
npon all that portion of plate that was exposed by the incompletely drawn-
shutter of the frame. If the plate had been entirely exposed it wounld be dif-
ficult to suspect anything,

The apparatus for producing the composite photographs nupon a black back-
ground is very gimple. A biackened piece of cardboard is provided with an
apertnre nearly corresponding to the place preserved in the definitive picture
for the object, head. buet, ete., that one desires to isolate. 'This screen is slid
into the first foid of the bellows of the camers, that ia to say, very close to the

FIG, 6,—ANUTOER DECAFITATION.

sensitized plate, and at the moment of focusing, the position of the apparatms
i 80 regulated ag to make the immage of the subject appear through the aper-
tures in the gcreen and in the preper position. This process is the most
rapid and is the surest.  No reflection is any longer possible, and the preserva-
tion of the plate ie absolute. What is no less advantageous is the sharpness of
the outline, which permits of the most delicate junctione; such sharpness is
inversely propertioned to the distance that separates the screen from the sensi-
tized plate. Wo present a number of engravings of photographs taken upon s
black Lackground.



Fli. 7.—THE NEAD IN THE WHEELBARKOW.

FiG. 5—TIE HEADL UPON A PFLATE.



Fiti. 9.—THE SAWED-OFF HEAL.

F1G, UL--THE REDUCTION,
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Our next engraving represents a decapitation by meane of a saber, and it is
taken by means of an exposure in which the head was placed upon a block,
the subject inclining forward upon his knees, and the diaphragm ocenpying
about two-thirds of tle plate, completely masking the body up to the neck.
Then, withont changiug the position of the apparatue, the diaphragm is placed
on the other side in order to conceal the head, and the body is photographed in
the second position along with the person representing the executioner. It
would have heen possible by a third exposure to so arange thinge as to make
the executioner the decapitated person. By the same process the following
trick photographe are made.

FlG. 11.,—MAN IN A BOTTLE,

The sawed-off head is one of the best of these photographs. Fig. 10 gives
the same individual photographed twice on two different scules. This kind of
reduction gives very astonishing results.

The most curioug illusion of all is the one in which a man is seen inside of
a bottle, The individual represented was first photographed on a sufficiently
reduced scale to allow him to appesr to enter the bottle. The diaphragm was
arranged around the subject. ‘I'be bottle wus then photographed on a large
gcale, and the result is, the man is seen in the bottle,
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SPIRIT PHOTOGRAPHY.*

Many years ago, in the old wet-collodion dayas, a well-known photographer
was one day sarprised by the visitation of a spirit. The apparition did not
make its appearance during the nocturnal hours, as is, we have been given to
understand, the custom of these ladies and gentlemen from the other world,
but, strangely enough, in broad daylight; and not by hiz bedside to disturb hia
peaceful slumber, but upon the photograph he was in the act of producing.
Had this gentleman been of that soft-brained kind, so easily gulled by the
professional spiritualist, it is possible that he would not have done what he did,
which was to make z thorough and ecientific examination as to the probable
cause of the phenomenon. The case was thiz: A gentleman sitter had been
taken in the usnal manner upon a collodion plate. Upon taking a positive
print from the negative, he was surprised to find & dim white figure of a lady
appuarently hovering over the unconscious gitter. Uporr examination of the
negative, the image of*the figure was algo visible, but not so plainly as in the
positive. The explanation of the whole matter was soon made easy, In those
days glass wae not so cheap ae at present, and all new or s‘j)oiled negatives were
cleaned off and freshly prepared with collodion for further use. In this case
the glasa had previously supported the negative image of a lady dressed in
white. Some chemical action had evidently taken place between the image
and the glass itself, turning the latter slightly yellow in some parts. This
faint yellow image, although hardly visible in the negative, had, being of a
non-actinic color, given quite a distinet image in the positive. The case was
not an isolated one, as these spirit photographs, as Lthey were calied, often
made their appearance when old negatives were cleaned and the glass used
again. The precise action producing the image has never, we think, been sat-
iafactorily explained. It could often be made more distinct by breathing on
the glass. We do not know if any enterprising humbug ever took advantage
of this method of producing spirit photographs te extort money from the
unwary, bnt about ten years ago a work was published, entitled ‘ Chronicles of
the Photographe of Spiritual Beings and Phenomens Invisible to the Material
Eye,” by a Miss Honghton. In this a number of reproductions of photo-
graphe of ‘“apirita’’ were given with a detailed explanation of how they were
obtained and the difficulties attending their prodnction, the *‘spirits’ being
apparently of very independent natures, only making their appearance when
they felt so inclined. It is quite possible that a person entirely ignorant of
photographic methods might be led into the belief that they were actnally
photographic images of the dead, but we fear that the book is hardly well
enough written to deceive the experienced photographer. At certain and most
nofortunate periods in the process employed, some of the plates had a conven-

* From ‘‘Photographic Amusements,” by Walter E. Woodbury. New York, 1806. The
Scovill & Adams Ce,, publishers,
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ient habit of lipping into the washing tank and there, according to the author,
becoming uiterly ruined; also we learn that many were ruined by being acei-
dentally smudged by the photographer’s fingers. We should not, we fear, have
u very high opinion of an operator who was in the congtant habit of ‘*smudg-
ing*’ negatives with his fingers o as to entirely spoil them, nor can we gnite
understand what brand of plates was used that *‘ got spoiled by falling into the
water.”

A “THPIRIT" PHOTOURAPU.

It is not difficult to explain how these pictures were produced. There are
quite a number of methods. With s weak-minded sitter, over whom the oper-
ator had complete control, the matter would be in no wise a difficult one, It
would then only bo necessary for the * spirit,’” suitably attired for the occasion, '
to appear for a few seconde behind the sitter during the exposure and be taken
slightly out of focus, 8o as not to appear too corporeal.

I, however, the sitter be of another kind, anxious to discover how it was
done and on the aleré for any deceptive practices, the method described would
be rtather a risky one, as he might turn round suddenly at an inconmvenient
moment and detect the modus eperandi. In such a case it sometimes becomes
necessary to find some other method where it would not be requisite for the
““gpirit *’ to make its appearance during the presence of the sitter.

The ghostly image can be prepared npon the plate either before or after the
expoeure of the sitter. The method is this: In a darkened room the draped
figure to represent the spirit is posed in & spirit-like attitude (whatever that

28 :
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may be) in front of a dark background with a suitable magnesinm or other
light arrangement thrown upon the figure, which is then focused in the
“ naturalistic ' style; or, better still, a fine piece of muslin gauze is placed
close to the lens, which gives a hazy, indistinct appearance to the image. The
exposure is made and the latent image remains upon the sensitized plate, which
t¢ again used to photograph the sitter. Upon developing we get the two

BPIRIT PICTURE,

images, the “ spirit ** mixed up with the figure. The ‘‘spirit’’ shounld be as in-
distinct ag possible, as it will then be less easy for the subject to dispute the state-
ment that it is the spirit-form of his dead and gone relative. Some amount
of discretion in thig part of the performance must be nsed, we fancy, otherwise
the same disaster might happen as did to a spiritnalist some little time ago.

An elderly gentleman had eome for a sbauce, and, after some mysterions
maneuvers, the gentleman was informed that the apirit of his mother was
there, ““Indeed!” replied the gentleman, somewhat astonished. *‘ What
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does she say?’ ‘“She says she will see you soon,”” informed the medinm,
** You are getting old now and must soon join ber.” *‘Quite right,”’ replied
the old gentleman; ‘‘ I’m going round to her house to tea to-night,””—Total
collapee of spiritnalist.

Finorescent substances, auch as bisulphate of quinine, ean also be em-
ployed. This eompound, althengh almost invisible to the eye, photographs

SPIRIT PICTURE.

nearly black. If s white piece of paper be painted with the substance, except
on certain parts, the latter only will appear white in the pictare.

We hope that it will not be inferred that we desire to explain how to deceive
persons with regard to photographs of ‘“spirits,” for this is not so; we only
hope that they will be made merely for amnsement, and, if possible, to expose
persong who practice on the gullibility of inexperienced persona.

"~ The engraving on page 436 is a reproduction of 8 *“spirit”” photograph
made by a pliotographer claiming to be a “‘ apirit photographer,” and to have

-~
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the power to call these ladies and gentlemen from the *“ vasty deep *’ and make
them impress their image upon the sensitized plate by the side of the portraits
of their living relatives.

Fortunately, however, we were in this case able to expose the fraud. Mr.
W. M. Murray, & prominent member of the Society of Amateur Photogra-
phers of New York, called our attention to the similarity between one of the
‘¢ gpirit ”’ images and a portrait painting by Sichel the artist.

PAINTING BY N, BICHEIL.

A reproduction of the pictare is given herewith, and it will be seen at
once that the ‘“ spirit’> image is copied from it.

In a recent number of  The Australian Photographic Journal ”” we read of
the following novel method of making so-called ‘‘ spirit* photographs: * Take
a negative of any supposed ‘spirit’ that is to be represented, put it in the
printing frame with the film ride out; lay on the glass side a piece of platino-
type paper with the sensitive side up; clamp in place the back of the printing
frame and expose to the sun for half a minnte, Now place in the printing
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frame the negative of another person to whom the ‘epirit’ is to appear, and over
it put the previously exposed sheet, film side down; expose to the sun for two
minutes until the image is faintly seen, then develop in the usnal way, aud the
blurred ¢ spirit > photograph will appear faintly to one side or directly bebind the
distinct image. Sheets of paper with different ghost exposures can be pre-
pared beforehand.”

‘ Spirit** photographs might easily be made by means of Professor Roent-
gen'’s newly discovered procesa of impreseing an image upon a photograplic
dry-plate without uncovering the ghutter. The process would, Lowever, entail
considerable expense, and would necessitate the use of so much costly apparatus
that we will content ourselves with the simple mention of the possibility.

ARTIFICIAL MIRAGE.

The mirage is & well-known natural phenomenon, especislly in tropical coun-
triea. Our engraving shows an interesting experiment which permita of repro-
ducing a mirage by photography. A very even plate of sheet iron is taken and
placed horizontally upon two supporta. The plate is heated very mniformly
and sprinkled with sand. A small, painted Egyptian landscape is arranged at
one end of the plate, and the ““ eye  of the phetographic instrument is 20 placed
that the vizual ray may be said to graze the plate. The mirage can be photo-
graphed as shown in our engraving.

DUPLEX PHOTOGRAPHY.

The following very ingenious method is pointed out by M. H. Due, of
Grenoble. It consists in making use of a special frame which, instesd of
having a sliding shutter, ia provided with two shutters that operate like the
leaves of a door. These shutters, B B (Fig. 1),
pivot upon two vertical axes, A A, whose upper
extremities project from the frame so that they
can be maneuvered from the exterior. Aa the
shutters mnst join very accurately, M. Duc affixes
asbestos paper to their edges. A sliding steel
plate, E D, permits of keeping the two shutters
closed before and after exposure. Thie is removed
when the frame is in the camera.

The ground glase is divided into two parte by a
pencil line that exactly tallies with the junction
line of the shutters. The subject is focused on
one of the halves of the glass, and then the
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correaponding side of the frame is unmasked. After exposure the model
changes place, and then the other side of the frame is opened.

The photograph reproduced in Fig. 2 was taken in this manner. It contains
three representations of the same person. The easel, stool, and artist having

F"IG 2—COPFY OF A PHOTOGRAPH BHOWING THE S8AME PERSON THRICE REFEATED.

been arranged, an image is taken on the left side of the plate, then the painter
moves his position to the right and a second exposure is made. 'The portrait
on the easel is that of the same person, but was taken afterward on the positive
by means of the negative and a vignetter {Fig. 3).

The other photograph (Fig. 4) is likewise very curions, and was taken with
the eame apparatus. A hat was fixed firmly to a head rest, and the same person
then glided under it and presented his two profiles,

FIG. L—-VIGNETTER.
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Fit, L—COPY OF A PHOTOGRATH GIVING TWO FHOFILER OF THE BAME PERHON,

ILLUSIVE PHOTOGRAPHY.

The smunsing examples of illnsive photography which we show herewith are
due te Mr. Frank A. Gilmore, of Anburn, R. I. The camera iz so arranged
that the pictures which are reproduced suggest the story of Dr. Jekyil and Mr.
Ilyde. The porter with the sack and the gentleman who is about to give him
same money are one and the same person. The pedestrian is walking with
himself, and the fighter is prepared to annihilate himself.

The method of producing the illusion ig very simple. A black-lined box is
fitted to the back of a ‘‘ kodak >* or any other camera; the front of the box is
clesed by two doors. On opening one door a picture may be taken on one
gide of the plate; on closing this door and opening the other, the other half
of the plate is ready for exposure. The anbject poses in one position and his
photograph is taken with one door open, care being taken to bring the fizure
within half of the area of the sensitized plate. A good finder enables this
detail to be attended to. Then one door is closed and the other is opened, and
the exposure of tlie other halt of the plate iz accompliched. The plate holder
is not removed during the dual exposure. If possible, instantaneous pictures
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ATTACHMENT TO KODAK FOR DUPLEX PNOTOARAI'HY.

should be taken, as time exposures are rather risky, involving danger of shak-
ing the camera, and the length of exposure may not be the same for both sides
of the plate. Our engravings were taken with an ordinary four by five

*‘kodak,’? and the box was an ordinary cigar box cut down to fit, and black-
ened inside,

BHOWING TWu PFHOTOGRAPHS UF SAME PERSUN UN A BINGLE NEGATIVE




OTHER [LLUATRATIONS OF DUFLEX PHOTOGHAFPHY.



444 MAGRIC:; STAGE ILLUSIONS AND SCIENTIFIC DIVERSIONS.

PHOTOGRAPHING A HUMAN HEAD UPON A TABLE.

The picture is made in the following way: A table is provided with a top
having a portion of it movable at B. The person whose head is to be photo-
graphed sits in a chair nnderneath the fable, The board is removed to allow
the person’s head to pass above the table. The board is again placed in posi-
tion on the table, and the closer the person’s neck fits the hole in the table the
better. The camera is arranged with a box, as in the illusion we have just
deseribed; but in this case the camera is turned so that the two doors, C and D,
open up and down instead of sidewnys. The camera is raised or lowered until
the crack between the two doors of the box is on a level' with the edge of the
table. The upper door, C, in the box is opened wide, so as to expose to the
gensitized plate, when the shutter is worked, the head above the table, and all
of the objeets within the range of the lens above the edge of the table,

PHBOTOGRAFUHING A HUMAN HEAD UMUON A TABLE.
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After making these arrangemsenits an exposure is made, then the person
whose head has been photographed ig no longer required. The top door, G,
is now closed, and the bottom door, D, is opened wide. By thiz means the
upper part of the plate iz protected from a second exposure and leaves the way
clear to expose the lower, and as yet unexposed, part of the plate. Theshutter
is aguin opened, and this time everything in range of the lens below the edge
of the table is photographed, and, of course, does not show the person under
the table. The illustration which we give, as well as the diagram showing
how it may be produced, are the werk of Mr. James Burt Smalley, of Bay
City, Mich,

INAGRAM BHOWING AFFARATUB.

PHOTOGRAPHING A HEAD ON A PLATTER.

We have already shown how a photograph may be made npon a table, and
we now show how one can easily take pictures of the same person in different
attitudes on one plate. This trick is performed by Mr. Frank Gilmore, of
Auburn, R. I. Pictures made in this manner seem extremely puzzling, when in

HEAD OF LADY PHUTODGRAPUED ON A PLATTEIL
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PAN CUT AWAY TO REPFRESENT I'LATTER.

reality they are very simple to make. An ordinary extension dining-table is
used, the person to be photographed being seated in an opening between the
two ends of the table, caused by the removal of a leaf. The tablecioth is then
arranged so as to cover the gap. I necessary, the table may be built up with
boards Bo as to support the cloth and other articles. 'I'e make the illusion
complete, a pan, cut away eo tlat it may be conveniently placed around the
neck, as shown in our engraving, may be used. This gives the appearance in
the photograph of lLeing an ordinary platter beariug the lead of a living
person.

HOW THE FHUTOERAI'H 18 MADE,
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PHOTOGRAPHING A CATASTROPHE.*

On this page we reproduce a cnrious photograph by M. Bracq, which
appeared some time ago in the ¢ Photo Gazette.”

Despite all the terrible catastrophe which it represents, carrying pictures
along with him in his fall, the subject has not experienced the least nneasiness,
not even 8o much as will certainly be felt by our readers at the sight of the
tumble represented.

FIG. L.—a CATAATROPHE.

The mode of operating in this case is very simple, and we am indibted to
‘““La Naglure” for the description of the method employed by M. Bracq.
The photographic apparatus being suspended at a few yards from cae ficor of
the room, in such a way a# to render the ground-glass horizontal (rsy, between
the two eides of a double ladder—a combination that permits of easy focusing
and putting the plates in place), there is spread upon the floor a piece of wall-

* From *‘ Plotographic Amusements,"” by Walter E. Woodbury,
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paper, about six feet in length by five feet in
width, at the bottomn of which a wainscot has
been drawn. A ladder, a few pictures, a statu-
ette, and & bottle are so arranged as to give an
observer the illusion of the wall of & room—that
of a dining-room, for instance. A haminer,
gome naile, ete., are placed at the proper points.
Finally & five by two and one-ball foot board,
to which a piece of carpet, a cardboard plate,
ute,, have been attached, is placed under the foot
of a chair, which then seems to rest upon this
F16. 2—ARRANGEMENT oF  false floor at right angles with that of the room.
CAMERA. Everything being ready, the operator lies
down quietly in the midet of these objects, as-
sumes a frightened expression, and waits until the shutter announces to him
that he may leave his not very painful position. Thias, evidently, i8 merely an
example that onr readers will be able to modify and vary at their will.

NEW TYPE OF PHOTOGRAPHIC PORTRAIT,.

Our engraving shows a new type of photographic portrait which gives the
sffect of a marble bust. The model is placed behind a hollow column or thin
podestal of painted wood. If it is desired to represent a man in classic cos-
tume, a helmet of white cardboard is placed upon the model’s head, his hair and
face is whitened with rice powder, and those portions of the body it is desired
to render visible are surrounded with white flannel. The background ghould
be formed of black velvet. After the negative is developed, the fignre that it is
desired to preserve is cut around with a penknife, and the arms and all the
portions that are not wanted are scratched out. The glass thoe becomes trans-
parent when the scratching has been done, and in the positive the bnst stands
out from the background.



2—110W THE BUST I3 MADE.

FIG.

A PHOTO BUST.
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A MULTIPLE PORTRAIT.

The portrait which we reproduce was taken by a photographer of Constan-
tinople, Mr. Baboudjian. The subject of the photograph is represented a

FIG. L—REPRODUCTION OF A PHOTOGRAPH OF A MULTIPLE PLATE.

number of times, g0 that the whole presents the aspect
of a number of persons standing in a line. Two mir-
rors, A and B, are placed parallel to each other, and
A are separated by an interval of about two feet. In
the narrow corridor thus formed he places the sub-
B Ject to be photographed. One of the mirrors must
be a little taller than the other, and the apparatus is
¢ turned toward the shorter one and is slightly inclined

toward the floor. The mirrors are without frames.

The result of this arrangement is shown in our en-

FiG, -DiacraM sHow- STVINg, the Bame person being reprasented- a r}um!)er
5o THE arkaxoEwEnt ©f times. There is coneiderable difficulty in lighting
OF THE APPARATUS. the subject properly.
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MULTIPHOTOGRAPHY.

The system of photography which we illustrate gives an excellent opportn-

nity for a great range in the art of posing; the instrnment ie called the
“* multiphotograph.” If an image is placed in front of two mirrors inclined

SeSwN\

DIAGRAM OF THE PRODUCTION OF FIVE YIEWS OF ONR BUBJECT BY MULTIPHOTOGKAPHY,

to each other at an angle of ninety degrees, three images will be preduced in
the mirror; at sixty degrees, five images will be produced; at forty-five degrees,
seven imagea; and if the mirrors are parallel, theoretically, an infinite number

==

QALLERY ARRANGED FUOR MULTIPHOTOGRAFHY,
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of images will result. In the process of the photography which we illustrate,
advantage is taken of thiz to produce at one exposure & number of different
views of the same gubject. The person to be photographed sita with the back
to the iustrument, while in front of the face are two mirrors set at the desired
angles to each other, the inner edges touching.

In the case illustrated, these mirrors are inclined at an angle of seventy-two
degrees; four images are produced. The exposure is made, and on the nega-
tive appears not only the back view of the subject, but also the four reflected
images in profile and different three-quarter positions.

The courses taken by the rays of light are determined by the law that the
angle of incidence.is equal to the angle of reflection. In the diagram the rays
of light are. traced in their course from the subject to the mirror, and hack
and forth, giving a good idea of the relation of the imuges to the subject and
of the five images to the foeal plane, the virtual position of tlie images being
further from the instrument than the subject proper. We also give an engrav-
ing showing images of a full-length figare.

IMAGES OF A FULL-LENGTH PORTRAIT.
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PINHOLE CAMERA.

We illustrate in the ent a eumera for photography in which the ne plus
ulira of simplicity may fairly be said to be attained. It is a little tin box two
inches in diameter and three-quarters deep from cover to bottom. A hole was
punched in the center of the cover, and over this a piece of foil was secured
by varnish. The foil was taken from a button card. Small mother-of-pearl
buttons are generally mounted on pieces of pasteboard with this foil under
them. Through the foil, where it extended across the hole in the box cover, a
hole was made with & No. 10 needle. The needle was pressed threugh until

PINHOLE CAMERA.

its point could be just felt by the finger held against the opposite side of the foil.
Thie made an aperture one-sixtieth ineh in diameter. The interior of the box
was blackened. A piece of Kastman's ““ A" bromide paper, cut circular so as
to fit in the box, was placed in it against the bottem, and the cover put on.
"This, of course, was done in the abszence of actinic light. Then, with an
exposire of four minutes, at a distance of about ten feet from the object, the
negative shown in the ekeich was taken. It was developed with oxalate devel-
oper. Castor oil or vaseline was used to make it transparent, se as to adapt it
for printing from. The subject of the negative was the old armory at Snmmit
Hill, Mt. Jefferson, Pa.

Ag nothing special, neither paper, glass negative, nor developer, was nsed,
this process of pinhole photography deserves special mention. It might often
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be of considerable nse in emergencies that sometimes will present themselves to
the photographer. .

The apecial novelty that presents itsel? is the nse of paper instead of glass
for the negative, a8 paper can be cui to fit any size or shape of box. The
brand of paper employed s slow paper.

A PHOTOGRAPHIC NECKTIE.

This ingenions apparatus iz a French invention. The general appearance
of the necktie iz seen in our second engraving, the first figure showing the
back of it. The metallic camera is flat and very light, and is hidden under the
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FiGE8. 1 AND 2, —PHOTOORAPHIC NECKTIE-FRONT AND BACR VIEW,

vest. The interior mechanism comprises six small frames which are capable of
passing in enccession before the objective. These framee each hold a sensitized
plate or film. The necktie having been adjusted, the shutter is set by a pull
upon the button, A, which passes under the vest. In order to change the plate
it is necesaary to turn from left to right the button. B, which bas been intro-
duced into the buttouhole of the vest and which simulates a button of that
garment. The frames are attached to a link chain, something like an ordi-
nary bicycle chain, which is operated by the button.. In order o open the
shutter it is only necessary to press the rubber bulb, which may be placed in the
pocket. The shutter is tripped pneumatically by means of the bulb and tube.
In order to change the plates it iz only necessary to turn the small springs,
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G G G. The sensitized plates or films are put in the frames, and the springs
are turned back to their former position. 'I'lie lens is, of course, coucealed in
the scarf pin,

' MAGIC PHOTOGRAPHS.

A recent novelty is a cigar or cigarette holder accompanied by a small pack-
age of photographic paper about the size of n postage stamp. One of these
papers is placed in the interior of the holder, before an orifice arranged for the

FHOTIMGRAMHIC CIGAR JTULDER.

purpose. The smoke of the tobacco, coming in contact with it, develops a
portrait or other subject. The process employed is very simple and consists in
prepariug a small photograph on chloride of silver paper, The paper cau be
purchased ready prepared. The prints ure fixed i1 a bath of sodinm hyposul-
phite (eight to ten per cent.). without hav-
ing been toned with gold.  They are then
washed with great care in order to free the
fibres of the paper from every trice of the
galt, which would cause a vellowing of the
print after it was finished. The print is
now taken and flonted on a five per cent.
bath of bichloride of mercury. Tle images
at first gradnally fade and finally disappear
altogether. After the prints are theroughly
bleached, they are washed in water aml al-
lowed to dry.  In order to make the latent
image appear, it is only mnecessary to im-
merze ihe print in a weak five-per-cent.
DEVELOT'ING THE PHOTO, solntion of sulpbite or lyposulphite of

™
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sodinm. When the prints are to be developed photographically, they are
placed in the cigar holder so that the lateral orifics in the holder will admit the
smoke to the print, The ammoniacal vapors contained in tobacco smoke pos-
sess, like sodium hyposulphite, the property of coloring black the chloride of
mercury contained in the prepared paper.

AN ELECTRO-PHOTO DETECTIVE THIEF CATCIIER.

The device which we illnstrate has been very succesaful in securiug photo-
graphs which have led to the identification of the perpetrators of petty thefts.
A cigar dealer of Toledo, Ohio, had for some time lost cigars from his show-
case, and the detectives were foiled in their attempts to discover these thicves,
so he had recourse to the proprietor of the photographic apparatus shown in
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FiG, IL.—TITE PFIIOTO DETECTIVR,
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our engravinge. The apparatus was set up and arranged in working order.
It was then left to do ite work. Xarly one morning two boys entered the
place, opened the showcase, and, in so doing, set in operation the appa-
ratus, which made a permanent record of their deed, and upen the evidence
thus obtained they were sent to prison. As the boye opened the case they
closed an electric circuit which released the camera shuotter, and at the same
instant operated the flashlight apparatus. Our firet engraving shows the pho-
tograph being taken, and our second shows the mechaniam, The side and end
of the camera are removed go a8 to show the mechanism. 'The camera is placed
in a box which is provided with a shuiter operated by the spring seen at the
front of the box. The shutter is tripped by an electro-magnet. On the top

Fli, Z.—PETATLS OF TUE PHUTO DETECTIVE AFPARATUS,
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of the camera box is arranged another electro-magnet, and a vertical spindle
carrying at the top & ronghened disk; the electro-magnet being connected
with a detent which engages an arm on the vertical apindle. A mateh is
placed in a spring-pressed holder which rests against the roughened disk, and
above the dise is supported a flashiight. When the circnit is closed by tamper-
ing with the showcase, the shutter of the camera is opened by the action of the
magnet connected with the escapement, and the detent magnet at the top of
the box is operated with the shutter. The detent is then released and allows
the vertical spindle to revolve, the power for the purpose being stored in
a volate spring connected with the spindle. The mateh is ignited, and as the
disk completes its revolution, the mateh projects throngh the aperture and
ignites the flashlight powder. All this cccurs in a fraction of a second, and as
soon a8 the shutter is opened and closed the image on the sensitive plate is pre-
vented from being further acted upon. To secure the closing of the shutter, the
current which lets off the igniting mechanism is taken through a fusible wire
or gtrip located in the flashlight chamber. When the flashlight powder burns,
the wire or coil is melted, the circuit is broken, and the shutier is released, so
as to close antomatically. The effectiveness of the apparatus is clearly proved
by the work it has done. At the same time there seems to be no good reason
why the burglar could not smsash the whole apparatue, thus destroying all pho-
tographic record of the crime.

COMPOSITE PHOTOGRAFPHY.

Composite photography consists in the fusion of & certain number of indi-
vidual poriraits into a single one. This is effected by making the objects which
are to be photographed pass in succession before the photographic apparatus,
giving each of them a fraction of the long exposure, equal to such exposure
expressed in geconds and divided by the number of the objects which are to be
photographed. Composite photography is interesting when applied to photo-
graphs of persons. Theoretically thia is what occurs: Features pecaliar to each
of the portraits, not having been sufficiently exposed, do not take; and the
features common to all, having been given a proper exposure, alone leave a visi-
ble trace along the sensitized plate. Therefore, the result obtained may be
considered as the type of the race or the family, but, of course, is only of
limited value. Our engraving shows twelve portraits, six men and six women,
some of whom are guite young and some middle-aged, as may be readily seen,
An exposure was made in succession of No. 1 to No. 12, that is to say, begin-
ning with the yonngest woman and ending with the oldest man; and then from
No. 12 to No. 1, that is to esay, in inverse order. A man and a woman were
interposed, and the experiment was renewed, preserving the same arrangement,
but changing the order of the subjects. The result remained constantly the
gamte, ae may be readily seen by glancing at the four composites, A, B, C, and
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D, of the engraving. Upon one side the type of six men (composite E} was
made, and on the other, of six women (coruposite ). Here the change produced
is very perceptible. Itizalways the same head; but while before we had a being
of indeterminate sex, we find here, with perfect distinctness, a man on one side
and a womsan on the other. The experimenter wished to see whether twelve
other persone {six men and six women), iaken from the same population,
would give a type analogous to the first. As may be seen (composite G), there
ie a slight difference, but the character of the liead is the same, the difference
existing especially in the physiognomy. The same remark may be made as to
the composite H obtained from the six women of the preceding group joined
with the six women figured Nos. 1, 2, 3, 4, 5, 6, which alone gave the composite
F. This observation proves {what was to be foreseen) that the more the num-
ber of subjects for each experiment is increased, the greater will be the prob-
ability of obtaining the true type of the population studied. On the contrary,
when but three are taken, g great rigk will be run of generalizing too mnch,
In this case, moreover, cach exposure is necessarily too long, since it consista of
a third of the normal exposure and is no longer the resultant of the three
heads, but their superposition, IHence the slightest increase in the length of
one of the three exposures assumes considerable importance,
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CHAPTER IL
CHRONOPHOTOGRAPHY.

Instantanecus photography has been of the greatest possible use to scisnce,
especially that branch of it which has been termed *‘ chronophotography.” It
is to the investigations of Mr. Muybridge and M. Marey that we are indebted
for the most valuable researches on the subject. Chronophotography consists
in taking a number of photographs of any object at short and regular inter-
vale of time. This is accomplished in many ways, and resulis obiained are
useful for many purposes. The graphic method has been of great service in
almost every branch of science, and laborious statistics obtained by eomputation
have been replaced by diagrams in which the variation of a curve expresses in
the moat striking manner the various phases of some patiently observed phe-
nomens.  Furthermore, by the methods of modern science, a recording
apparatus has been devised which, working automatically, traces the curves of
such physical or physiological events which, by reason of their slowness, fee-
bleness, or their speed, wonld otherwise be inaccessible to obeervation. The
development of these methods of analyzing movement by photography have
enabled the researches of physiological laboratories to become of the greatest
possible value. The matter in thiz chapter is very largely an abstract of M.
Marey's resenrches, which were originally published in “ Le Nature,”’ and
their publication in the ‘‘ Scientific American Supplement’ extended over
a period of several years. Subsequent to this publication M. Marey wrote a
book called ‘“ Le Mouvement,” which has been transiated by Mr. Eric Pritch-
ard under the title of *‘ Movement.”” It is published in the International
Scientific Series; and for a more extensive and scientific treatment of the sub-
ject than we are able to give here, we refer our readers to this excellent work.
M. Marey describes the rudiments of chronography by supposing we take a
strip of paper which is made to travel by clockwork at a uniform rate. A pen
affixed above the paper marks, as it rises and fails alternately, the various
periods and intervals. When the pen comes in contact with the paper it leaves
a record in the form of dashes of different lengtha at varying intervals, If
the dashes should be equidistant it shows that the periods of contact follow
one another at equal intervals of time. Now, as it iz known that the speed at
which the paper travele is so many inches or feet per mecond, it is an esay
matter to obtain an accurate mensurement of the duration of contact and of
the intervals between. In brief, thisis the prineiple of chronography. Chreno-

TN
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photography is simply an amplification of this system and has many advan-
tages, rendering measurements possible where the moving body is insccessible.
In uther words, there need be no material limit between the visible point and
the sensitized plate.

Mr. Muybridge’s experiments on the gaits of the horse are famous. He used
s battery of eameras ss shown in our first engraving. Some of the results
obtained are shown in Fig. 2.

FIG. L-—ARMAKGEMENTA ADOPTED BY MIL. MUYBKRIDGKE IN TJ3 EXPFERIMEKTS ON THE QAITH
UF A HORBE,

On the left is the reflecting screen against which the animal appeared en silhonefte. On the
right is the series of photographic apparatus, of which each one took an image.

In Mr, Muybridge’s arrangement, photographic instruments faced a white
screen before which passed an animal walking, trotting, or gulloping. As fast
ag the animal advanced, the shutters of the lenses opened and permitted the
taking of mnegatives of the animal. These were, of course, different from
each other, because they were taken in succession. They therefore showed
the animal in the various attitudes he assumed at different instants during Lis
passage acrose the field covered by the instruments. The dazzling white light

r
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Fig, 3—CHRONOPTOTOGRAPHIC TRAJECTORY OF A BHILLIANT BALL THROWN ACROBS
THE BLACK BUREEN, :

brought out en silhouelte the body of the animal. Fach shatter is actnated by
a powerful spring; theshntter is opened ag the animal advances. Threads may
be observed acrose the road; the animal, breaking these threade one after the
other, opens the shutters. Mr. Muybridge varied his experiments most suc-
cessfully. 1lestudied the gaits of different animuale, and those of men in jump-
ing, vanlting, and in the handling of various ntensils. But since this time the

EXN G CELD]

FIG. 4.—CHRONOPHOTOGRAPHRIC APPARATUE PRODUCING UPOX ONE TLATE A BERIES OF
FHOTOARAPHY AT EQUAL INTERVALS OF TIME.

The spparatas is open and shows the position of the disk, with its openings moving iu front
of the plate,

80
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progress of photographic chemistry has wonderfully increased the sensibility
of the plates, and at the present day more than mere gilhouettes of moving
animals and men can be obtained. In a good light full images with all !
desired relief can be obtained. For example, if an athlete in motion is photo-
graphed, all of the mnscles of the body are perfectly traced in relief, indicat-
iy the parts taken by each of them in the movement executed. The methods

FI1@. 8.—DARK CHAMBER ON WHEELB,

need by Mr. Muybridge wonld always suffice to illustrate the euccessive phases
ol the displacement of the members if they were taken at equal intervals of
time, but the arrangemants adapted for bringing abont the formation of the
sncceseive phases cause irregularity in the extent of these intervals. The
" threads give more or less before breaking; moreover, the progress of the horse
is not at an even rate of speed. Nevertheless, Mr. Muybridge endeavored to
develop from a geries of imagee the trajectory of each leg of a horse, but the
carves obfained in these lahorious attempts had not sufficient precision. A
very simple method enables us to obtain, with perfect fidelity, the trajectory
of a body in movement; it is the photographing of this body in front of a
black surface. If the photographic apparatus js directed against a Dblack
screen, the objective can be uncovered without effect on a sensitized plate, as P‘
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it will receive no light; but if a white ball strongly illuminated by the sun is
thrown acroszs the plane of this screen, and parallel with it, its image will be
reproduced upon the plate, which will show the track of the ball in its trajec-
tory, just as the eye receives n momentary improsgion of lines of fire when a
lighted piece of charcoal is waved through the air at night.

FIG. T.—INTERIOR ARRANGEMENT OF THE DARK CHAMBER.

Fig. 3 shows the parabolic trajectory of a brilliant ball thrown across the
fuce of & dark sereen; but it is discontinuous, as exposures were only produced
each fiftieth of a second on account of the number of the openings and the
speed of the rotation of the disk., This is only an example which shows the
almost limitless nnmber of vacietics of movement which may be analyzed by
chronophotography.

With ordinary shutters it would be diffienlt to ebtain this guickuess, but
the perforated disk which is wsed in chronophotography gradually acquires a
speed of rotation that may be very great. Fig. 4 shows the arrangement of
this disk by which a rotary movement is imparted by a powerful gearing con-
trolled by a regulator. As socon as the disk obtains a speed of ten turns a
gecond, the regulator maintaing this speed with perfect uniformity. The disk
moves in front of tho sensitized plate s few millimeters only; then, knowing
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the angular value of each of the openings, the period of exposure is easily
deduced therefrom. .

The condition most difficult of fulfillment is the absolute darkness of the
sereen before which the photographs are taken. Little light as there is, the

FIF. B—WALKING MAN, CLOTHED JN WHITYK, PPABRING ACIORA THHE FIELD.

screen might reflect upon this eensitized plate, during a single exposure, smail
quantities of light, which would fend to fog the plate. A wall painted with
any black pigment, or even covered with bluck velvet, exposed to the asnn,
refiects too mueh light for a plate to withetand. The ferm *‘black sereen ™
is used in a metaphorical sense. In reality the work iz done before a dark
cavity, being in truth what is known as  Chevrenl’s black.”” To obtain theee
favorable conditions, a chamber nearly thirtyv-three feet deep and of equal
breadth was constructed; one face of this chamber was open, and restricted by
movable frames to the exact height necessary. T'he interior of the chamber was
completely blackened, the ground was coated with pitch, and the back hung

with black velvet.
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FI3. B.-~INSTANTANEOTR PHOTOGRAPH OF A MAK JUMPIKG OVER AN OBATACLE.

Before entering into a detail of the experiments, we shall point out the gen-
eral arrangement of the Physiological Station of Paris. Fig. 5 gives a general
view of the grounds and buildings.

On these grounds, which were laid out by the city of Paris as a nursery,
there is & circalar road, thirteen feet wide, designed for the exercise of horses,
and, outside of thie, a footpath for men. All around this road there runs a
telegraph line whose poles are spaced 164 feet apart. Every time that a person
walks in front of a pole & telegraphic signal is given, and this is inscribed in
one of the rooms of the principal building. Further on we ghall speak of this
gor{ of automatic inscription, by means of which we ascertain at every instant
the speed of the walker, the variations therein, and even the frequency of his
steps. In the center of the track there is a high post that carries a mechanieal
drum which regulates the rhythm of the gait, and which iz actuated by a spe-
cial telegraph line running from one of the rooms in the large bailding, wherein
the rhythm ie regulated by a mechanical interrapter,

From the center of the circle, likewise, there starts a small ratlway upon
which runs a car that forms a photographic chamber, from the interior of
which is taken a series of instantaneous images of the horses or men whose
gait we desire to analyze,

Fig. 6 represents the photographic chamber in which the experimenter
places himself. This chamber is meunted npon wheels, and runs upon a rail-
way in such a way that it can approach or move away from the screen accord-
ing to the objectives that are being nsed and to the size of the images that it is
desired to obtain. As a general thing, it is advantageous to place the photo-
graphie apparatus quite far from the screen, say sbout 164 feet. From this
distance the angle at which the subject whose image is being taken does not
change much during the time it takes to pass before the black screen. From
the exterior of this chamber are seen the red windowe through which the
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operator can follow the different motions that he is stndying. To have the
different acts performed he gives his orders through a speaking trumpet. The
front of the chamber is removed in Fig. 6 in order to show a revolving disk
provided with a small window through which the light enters the photo-
graphic objective intermittently, This disk is of large dimensions {four and
three-quarters feet in diameter), and the window in it represents ounly one
hundredth of its circumference. It follows from this that if the disk makes
ten revolutions per second, the duration of lighting will be but one fhousandth
of a second. Motion is communicated to the disk by a train of wheels which
ia wound up with a wineh and which is actuated by a weight of one hundred and
fifty kilograms placed behind the chamber. The motion of the disk is arrested
by a brake, and a bell maneuvered from the interior serves to give orders to
an aid either to set the disk in operation or to stop it.

Fig. 7 shows the inner arrangement of‘the chamber, a portion of one of
the sides being removed to show the photographic apparatus, A, placed upon a
bracket befors the screen. Thia apparatus receives long and narrow sensitized
plates that exactly hold an entire image of the screen. At B is the revolving
. disk which produces the intermittent illuminations, and at D is a cut-off which
is raised vertically at the beginning of the experiment, and which is allowed to
fall at the end so as to allow light to enter only during the time that is strictly
necessary. B is a wide slit in front of the objective, for allowing the latter to
take in the field in which are occurring the motions that are being studied.

The darkness that reigns in the rolling chamber permits of manipulating
the sensitized plates therein at ease, and of changing them at every new experi-
ment.

Against the dark field just described, a man placed in full light, naked, or
clothed in white, gives a sharp image on the sensitized plate. The results in
ranning and jumping which are obtained by this means aie very satisfactory,
For scientific purposes it ig found that the results are better if, instead of
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FI¢. 10.—INSTANTANEOUS PAHOTOGRAFH OF A MAN WALKING,
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FIq. 1l.—MAN CLOTHED IN RLACE VELVET.

The axes of the limbs are traced by white cords ; the jointas carry white butions placed at
the point of rotation. The lead is covered by a helmet of black velvet which com-
pletely hides it, and to which js affixed & bright ball at the level of the ear.

white clothing, the runner is clothed in black velvet. By thia means he
becomes nearly invisible before the black area. If white cords are attached to
this costume, following the direction of the axes of his limbs, and white buttons
used for the principal articulations, the white parts are repreduced and re-
obtained on the sensitized plate in an almost unlimited number of positions.

P&, 1% -CHRONOPHUTUGRAPHIC TMAGRS OF A RUNNER.

Helow the Agnre is o seale whose divisions are 0,50 meter {(197; inches) long, and serve to
give the extent of the movements,
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Fitt. 13, —O0ACILLATIONE OF THE LECG OF A WALKING MaAN,

Using a disk pierced with five holes, which gives twenty-five images per sec-
ond, the result shown in Fig. 12, which sliows in full detzil the movements of
the left half of the body, head, arm, and leg, was obtained by this method for
the action of running. Every fifth image is a little stronger than the others.
This is effected by making one of the apertares in the disk larger than the
others. The time of exposure is thus increased, and the intensity of the image

FI1G, 14,—AUNCEBRIVE POBITIONS OF THE LIMBS IN AN KLAARTIC JUMI' UPUN THOE BALL OF
THE FOOT.
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is greater, The object of this disposition ia to furnish base marks, by means
of which it is always eaay to recognize traces corresponding to the same image,
that is to say, to u given attitude of the runner. TFor detailed stndies a part of
the image is screened, as shown in Fig. 13. These diagrams are very well
adapted for the coinparison of two sorta of movements whose differsnce cannot
be discerned by the eye. Thua, in jumping from an elevation the shock

FlG. 15--INELAWTIC JUMI* UPON THE HEELS.

caused by the feet striking the ground is reduced in intensity by bending
the legs, while the extensor muscles operate to sustain the weight of the
fulling body. Our next two eugravings show two kinds of jnmps: the first,
the flexure of the legs and the reduction of the shock; the secoud, with
the log almost straight, which implies a severe shock by the feet striking the
ground.

'The practical applications of chrenophotography are soon seen. Just as
machines are driven so a8 to obtain a vseful effect at the smallest expenditure
of power, 50 & nian can govern his movements so as to produce the wished-for
effecta with the lenst waste of energy, and, consequently, with the least possible
fatigne. Of two gaits which can carry ns over a definite space in a given time,
the one should be preferred which costs the least possible fatigue. Chronopho-
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tography furnishes the missing elements of the problem, giving exuctly (he
velocity of the different parts of the body, by the balancing of whieh we cun
determine the masses iu moveinent. From a long series of comparisons, impor-
tant conclusions can Le drawu, as, for example, tie foliowing: in walking, the
most favorable gait i oue where step succeeds step at the rate of about one
hundred and twenty & minute; for ruuning, the step should be nearly two hun-
dred and forty a minute. Fewer or more numerous steps wiil give less effect
at u greater expenditure of the work. ‘The apolicutions are therefore vbvious;

T TR T TYET

PlG. 18.~0RCILLATION OF THE FOLE LEG IN A GALLOP, INTERVAL HETWEEN EXPORUHER
ONE TWENTY-FIFTR OF A RECOND.

they enable ns to fix the rate of stepe of soldiers to economize aa munch as poe-
gible their strength in the severe trials to which they are subjected. These
stucies have been followed ount at great length, nnder varying conditions, using
o considerable number of subjects; and the results, while not final, have shown
that the trne method has been fonnd. Experiments have confirmed that
which the laws of mechanics could not foretell when the dvnamic conditions
of the work of man were incompletely known.

M. Marey's studies of the legs of the horse are particuiarly mterestmg
We give one engraving showing the oscillation of the fore leg of a horse in a
gallop.

The analysis of the flight of birds presents Bpecml difficulty. meg to
the extreme rapidity of the movements of the wings, an extremely ghort ex-
posure is required. The direction, often capricions, of the flight of the bird,
and the length of the path which must be followed, to include on the rensi-
tized plate sufficiently sharp images, add to the difficulty. Several repetitions
of the same experiment are generally required before snccess.

The photographic gun iz partienlarly valuable for taking photographs of
birds. Qur engravings ehow the mechanism of the photographic gin and the
method of using it.
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We present a photograph of a gull taken dnring ite flight and an enlarge-
ment of the same,

The photographic gun will be nnderstood by reference to the engraving,
and is fully described in the ‘‘ Scientific American Supplement,” No. 386, to
which the reader is referred.

We also give photographs of a pigeon rising in flight and the successive
attitndes of a guil. )

Space forbids us to more than state that the analyeis of the flight of birde
is & most interesting and important subject, and the results obtained by chro-
nophotography are most gratifying.

F1g, IT.—MODE OF LalNG FHE PHOTUGHABHIC GUN.
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FI1G. % —PHOTOGRAPH OF A GULL TAEEN DURING ITB FLIGHT,

The analysis of locomotion in water is one of the most interesting develop-
ments of chronophotography. In order to study locomotion in water it was
necessary to modify the method. 'The animals experimented with swam in a
glass-sided aquarium fitted in an aperture in a wall, a8 shown in our engrav-
ing. The aquarinm was directly illuminated by the light of the borizen, form-
ing & very clear field upon which the animals were outlined as silhouettes.
Sometimes the external glass of the aguarium was covered by letting down an
opaque shutier; then, upon opening ancther shutter, placed above the water,
the brightly illuminated animals were seen standing out from the black field.

FIG. A.—ENLARGEMENT OF AN IMAGE 14, 2L—ENLARGEMENT OF ANOTHER IMAGE
TAEEN BY THE PHOTOGRAPHIC GUN. OF A BTRD TAKEN BY THE S5AME AFFARATUR,

.
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Fig. 2.—PIGFON RIZING IN FLIGHT.
The successive images correspoud to less and Jess advanced phases of the wing’s revolution.

Tn most cases it was found necessary to operate before the laminous ground, so
it waa not poseible to receive peveral successive images upon a removable plate,
but it was necessary to cansc the sensitized anrface to move by starts, so as to
bring before the objective points which were always new for each new image
that is to be formed. A flexible gelatino-bromide-of-silver film was wused.
The film was cut into a long and narrow strip which in the camera passed along
at the focus of the objective, and unwound from a supply bebbin, and wound
around a receiving one. .

Tle objective turned toward the right has a slit in the center for the pas-
sage of the diaphragm which, in revolving, allows the light to pass intermit-
tingly. When the small diaphragm makes one revolution the Jarge one makes
five revolutions, and it s then only thut the apertures meet and the light
passes, The bellows hehind the objective allows the light to reach the sensi-
tized film. The box is, of course, tightly closed, The focusing is done by
means of 8 small telescope or spy glass. It is necessary at each new experiment
to use a new hand of film, and the substitution of rolls of flms is effocted in
the light by means of bobbine upon which the film is rolled.

FIG. 23.—~ELEYEN BUCCESSIVE ATTITUDES OF A FLYING GULL.

In this geries of images, traced from the originals, the distances representing the positions of
the bird in space are exagperated to avoid confusion.
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At the extremity of each band of film are glued paper bands of the same
width. One of these prolongations is red and the other is black. Each of
them is about twenty inches in length. Having the two colors makes it almost
impossible to reéxpose a film, as one is not liable to confound a bobbin which
has been used with one that has not, the color of the reil heing different.
Special devices are employed in the camera to render the film immovable for
an instant while it receives the impression from the object. Arrangements

[RSKE

PIG. 2L —ARRANGEMENT OF THE AQUARIUM FOR THE STUDRY OF AQUATIC TANOMOTION,

are algo provided for obtaining & uniform velocity, The use of the apparatna
which we Lwve just described permitted of secing with what a variety of meuns
of locomotion the various kinds of aquatic animals—fishes, mollueks, crus-
taceans, etc.—propel themselves. The motion of the medusa is particularly
interesting, and the phases of the movement of the nmbrella are shown in Fig.
26. The prepulsion of this mollusk is effected through the aiternate contrac-
tion and dilation of ita nmbrella. Ten images per second were sufficient to
obtain a pretty complete series of the phases of this motion. These images
gain much by being examined in the zoetrope, wherein they reproduce with
absolute perfaction the aspect of the animal in motiox.
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The hippocampus, which is otherwise known as the * sea-horse,'’ affords
another interesting example of aquatic locomotion. The principal propeller of
this animal is & dorsal fin which vibrates with such rapidity that it is almost
invisible, and has an appearance analogous to that of the branches of a tening
fork in motion. With twenty images per second it is seen that this vibration
is undulatory. We have before us the successive deviations of the lower, mid-
dle, and upper rays of the film. In the present case the undulation takes
place from the bottom upwards.

FI1G. 26.—PIIOTOCHRONOGRAPHIC APPARATUA,

The comatula is habitnally fixed to the bottom of the aquarium, just as a
plant is fixed to the earth by its roots. It therefore makes nothing but vague
motions of the arm, which it rolls up and nnrolls; but if the animal be excited
by the means of a rod, it will be observed to begin a strange motion which
carries it quite a distance. In thiz kind of lecomotion the ten arms move alter-
nately; five of them rise and keep tightly pressed against the calyx, snd the
other five descend and separate from it. Upon the arms that rige, the cirri
are invisible, and while upon those that descend, they diverge in order to
obtain a purchase upon the water. These motions of the cirri seem passive,
like those of a valve that obeys the thrust of a liquid,

31
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M. Marer mavs: “I have obfained images of a certain number of other
anuatic species, the swimming of the cel, the skate, etc. These types of loco-
morion ought to be studied methodically, compared with each other, and consid-
et in their relations with the conformation of the different species. It will,
I hope, be a new element for the interpretation of the laws of animal morphol-
v, which are very obscure.”

e Marey has also investigated the flight of insects by means of chrono-
photography.  These experiments are most delicate and interesting, and the
re=ults wltained go a long way towards making np a satisfactory theory of insect
life. M. Marey zays that the wing in its to-and-fro movements is bent in vari-
ous directions by the resistance of the air. Its action is alwuys that of an

Fig., M.—MUTIONS OF THE UMBHRELLA OF THE MEDUBA.

inclined plane striking against the fluid, and utilizing that part of the resist-
ance which is favorable to ite onward progression. Thiz mechunism is the
wino us that of » waterman’s scull (reference of conrse being to *“ zea sculling ™
and not to “river sculling **), which, as it moves backward and forward, is
ubliguely inclined in opposite directions, each time communicating an impulse
e the bast,  There is, however, a difference between these two methods of
propulsion, The senll wsed by the waterman offers a rigid resistance to the
water, and the operator Lias to impart alternate rotary movements to the scull by
hin hand—at the eamo timo taking care that the scull strikes the water at a
favoruble slant.  The mechanism in the case of the inseet’s wing is far simpler.
The flexible membrane which constitutes the anterior part of the wing presents
a rigid bonder whick enables the wing to incline itsolf at the most favorable
angle.  The muscles only maintain a to-and-fro movement. The resistance to
the air does the rest, namely, effects those changes in surface obliguity which

-,
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determine the formation of an 8-shaped trajectory by the extremity of the
wing.

M. Marey states that he succeeded in obteining a photograph of the gilded
wing of aninsect, which, though not absolutely at liberty, could fly at a com-
paratively high rate of speed. The photographs of the trajectory of the wing
of an ingect are very interesting. A wooden box was lined throughout with
black velvet. The bottom of the box, a simple disk supported by a foot piece,
was placed in position; the periphery of the space was covered with o white
material, leaving between it and the central dizk an anvular track covered with
black velvet. It was around this unnalar truck the insect was made to fly. A
needle stuck in the middle of the disk served as an axis for a revolving beam
and its counterbalance. This beam consisted of a straw, and at the end of it
was fixed a light pair of forceps to hold the insect. The dragon fly commenced
fiying around the track at a very rapid rate, drawing the straw after it. The
gold spangles paseing throngh his wings described a trajectory which was easily
photographed.

FI1@, ZT.—MOTIONE OF TIIE DUNBAL FIN OF THE SEA-NORBE,

The ehronnphetography of insecta by the use of & moving film has been
also accomplished by means of very ingenious apparatus. In some cases the
insects were held in forceps, and in other cases they were allowed free Bight in
a cardboard box.

“ Comparative locomotion,”” which is rendered possible by chrenophotog-
raphy, might almost be called & new science. It ig, at any rate, an important
adjunct to the stadies of the zeélogist. The researches of M. Marey upon the
different terrvestriul mammals, birds, tortolses, lizards, frogs, toads, tadpoles,
snailg, eels, fish, insects, and arachnide are of the greatest possible value and
interest. The applications of chronophotography to experimental physiology
are numerous. It supplements the information obtained by the graphic meth-
ods. It has rendered possible the photography of the successive phases of car-
diac action in & tortoise under condition of artificial circulution. The mechan-
iem of cardine pulsation has aleo been studied by its means, as well as the
determination of the centers of movements in joints.

It Lias been found that chronophotography could be applied not only to
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FIG. 28.—MUTIONS OF THE COMATULA.

objects of considerable size, but to those of microscopic size as well. Special
arrangements of apparatus are necessary for thiz purpose. By ite means the
retraction of the spiral stalke in vorticells, the movement of the blood in
capillary vessels, and the movements of the zoGspores in the cells of conferva
have been determined.

The great value of chronophotography iz unquestionable for use in every
case where the body whose rapid changes of position or form we wish to know
ia inaccesgible to us, or its movements cannot be mechanically traced.
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Chronophotography has been nsed in France for studies touching the mili-
tary art, being employed for registering the firing of projectiles having a rela-
tively slow motion, auch 88 the explosion of stationary torpedoes, the recoil of
guns, the motion of automobile torpedoes, ete. Special arrangements are pro-
vided to permit of electrically controlling the phenomenon to be photographed.
The apparatus is described in detail in the *“ Scientific American Supplement,’”
No. 743.

We present a diagram showing the results obfained by photographing the
firing of torpedoes. Although the velocity of these projectilesis not very great,
about sixty feet per second, it is yet very difficult for the eye to take exact
account of what is occurring during the launching. As the net cost of a tor-
pedo is considerable, it is essential that the conditions which influence the regu-
larity of ite snbmarine flight shail be known with precision. If it inclines in
front more or less in plunging, the regularity of its running wiil be put to
hazard; if, on the contrary, it falls flat upon the water, the results will be
very different.  Qur engraving shows the torpedo starting from the tube and
traversing the different panels in the field of firing. In the first half the
torpedo, gradually inclining, falle point foremost; it has been badly fired. In
the second series, on the contrary, the torpedo is maintaining itself horizon-
tally, and, in a manuer, moving always parallel with itself. Under euch cir-
comstances it falls flat and starts off normally and regularly to the object to be
reached. This shows the great utility of chronophotography.

AN AMATEUR CHRONOPHOTOGRAPHIC APPARATUS.

The experimente which we lave been describing necessitate apparatos of
the most expensive kind, and they are unadapted for the use of the amatenr.
The apparatus of M. Georges Demeny, which we illustrate, is, however, very
simple. The reader needs to be reminded that there are three types of chro-
nophotographic machinery in use, in two of which a single objective, with a
disk shutter revolving st great speed, is employed. In one the object shifts,
and gives eeveral images from an immovable plate, while in thé other the
object is stationary, and the movable sensitized surface gives well-separated
images. The third method, which is the least interesting, consists in taking
88 many objectives and plates as it is desired o have images, and in freeing the
shutters of each objective, one after the other. The mozt scientific solution of
the problem ie that which permits of obtaining upon a band of film, and with
a single objective, a anccession of well-separated images whoee number depends
only upon the length of the band employed. The difficulty in neing a sensi-
tized band consists in arresting it for the very brief instant in which each
image impresses the plate. The Demeny apparatus which we are about to
describe is very simple. A wooden box having abont the dimensions of an
ordinary seven by nine inch apparatus is provided with an objective of wide
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Fii. - -AMATEUR'S CHRONOPIWYIHIRAPIILC APPARATUS.

apertire, of which ouly the center is utilized. Back of this objective, and as
near as possible to the sensitized surface, the disk shutter is revolved by means
of 4 crank. "Up to this point there is reslly nothing new in the apparatus;
but the principal improvement eensists in the unwinding and arrest of the
senaitized film.  Number 1 of onr first engraving represents the principle of
~the system. Two disks, R and P, are each mounted upon an axis passing
tlireugh their conters; bobbins that carry the films are fixed, one of them at
R, upon a épindle mounted in the axis of rotation of the disk, and the other at
I, upon a spindie mounted eccentrically to such axis. It is this occentric
position that ehiefly constitutes the invention. Let us suppose that the two
bobbing are in place, as shown iu eut. The film wound upon A, having one
of ita exiremitivs attached at B, follows the course, C, 8, during which it
jmases behind the objective; the two bobbins cannot have any proper motion
in eonseqguence of the method of fixing which iz adopted; they and the
disks, R and P, that snpport them, become interdependent. Becsuse the
disk, P, revolves, the film coming from A will wind around B; but, in
congetpience of the eecentric position of this bobbin npen the disk, traction
will cease to oceur for a very brief instant at the moment at which the bob-
bin, B, approaches A as closely as possible. Despite this, as the winding

™
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always proceeds to & degree proportional to the unwinding, the film remains
perfectly taut. It is at this moment that the window, H, of the disk, L, un-
covers the objective for an instant. It will be understood that the crank, M,
sets the disk in motion, and it is this, through a mechanism of gears, that con-
trols the operation of the bobbine. There is, therefore, an exact mathemati-
cal coincidence between the arrest of the film and the passage of the window,
and this is essential for the sharpness of the image. This would not always
oceur if a friction device wag depended uwpon for the rest of the filim, for in this
case a sliding might oeccur which would produee a blurring of the image.
The solution offered by the Demeney apparatus is, therefore, the simplest and
oune of the surest known. ‘The stmplification of the wmechanism has per-
mitted of constructing an apparatus light enough to allow of operating withont
a tripod, by helding it in the arms, ag shown in our second cograving. Each
film terminates in a strip of black paper glued to it, and forms a complete
covering after the winding upon the bobbin.  Tlis arrangement protects the
sensitized part from the light, and permits of changivg the bobbin in daylight.
Twenty of them ean be stored in the spaces in the box left by the mechanism,
80 that one may always have a large supply on hand.

FI, L —METUOD OF USING THE DEMENY APPARATUS.

4—"



CHAPTER IIL
THE PROJECTION OF MOVING PICTURES.

THE EDISON KINETOGRAPIL

The * kinetograph,” which is the precursor of the apparatuz for showing
moving photographs, is of great interest. The kinetograph as first proposed
consisted of a clever combination of a photographic camera and the phouo-
graph, by which the words of & speech or play were to be recorded simultaneously
with photograpbic impressions of all the movements of the speakers or actors.
The photographie impression is taken at the rate of forty-six per second. The
celluloid film npon which the photographic impressions are taken is perforated
along one edge with a series of holes, arranged at regular intervale with as
much precision as can be secured by means of the finest perforating mechan-
ism, to secure perfect registry. This was found necessary because the phono-
graphic cylinder must be in exact gynchronism with the shutter-operating and
film-moving devices of the camera. The phonograph and camera mechaun-
isms are driven by the same motor and controlled by the same regulaling
mechanism. The greatest difficulty was experienced in devising mechanism
for the stopping and starting of the film. It was found that the stopping and
gtarting of the film forty-six times a zecond required nbout two-thirds of the
time, the remainder being utilized for the exposure of the plate. To take these
pictures special camers lenses of large aperture had to be coustructed. The
reproducing apparatus is practically a reversal of the camera; that is, a superior
form of projecting lantern is employed which is provided with a strong light,
and mechanism for moving forward the strip with an intermittent motion,
corresponding exactly to the motion of the negative strip in the camern. The
lantern is furnished with a light interrupter which eclipses the light during the

R N R N N R N R R P N A N A RN

PHOTG-ENGRAVING OF A PORTION OF THE RTRIP NEGATIVE OF THE KINETOGRAFH
(ACTUAY. BIZE).
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brief period required for shifting the film forward to a mew position to show
the succeeding picture. The apparatas was largely manufactared on a small
scalo, without the phonograph, for use in railway stations, cigar stores, ete.
It was found to be almost impossible to combine the two instruments. In
this case the pictures were not projected npon the ecreen, but were upon a
ground-glasa plate which the observer looks at.

REYNAUD'S OPTICAL THEATER.

Up to the time of the invention of this theater, the apparatue that pro-
dnced the synthesis of the successive phases of an action were limited to repro-
duction upon a very small scale, which can only be enjoyed by a limited group.
The object of the optical theater was to provide an apparatus for the repro-
duction of a series of actions upon a coneiderasble seale. The continuity of
the image obtained by the praxinoscope, invented in 1877 by M. Reynaud,
had not up to this time been realized by any projecting apparatus. The
cffect is produced by using a crystalloid band upon which the images are
painted as represented at A in our engraving. The operator can revolve it in
oue direction or the other by means.of two reels. ‘I'he images pass before the
lantern, B, and are projected by the aid of the objective, C. upon an inclined
mirror, M, which projecte them upon the transparent screen, E. Another
projection lantern, B, causes the appearance on the screen of the scens, amid
which appear the characters, which change their posture according as the
painted band, A, is revolved by the operator.

ELECTRIC TACHYSCOIE.

The apparatus which we are about to deseribe is an important link in the
history of the synthesis of animated motion. The apparatus is the invention
of Ottamar Anschuetz, of ILissa, Prussin. A special camera was used,
adapted to take a number of photographs in quick succession. The instrn-
ment for displaying the pictures iz called the ‘‘electrical tachyscope.” It
consists of an iron wheel of sufficient diameter to hold an entire series of posi-
tive prints on the periphery. The wheel is arranged upon a rigid standard,
and provided with a series of pins which register exactly with the picture,
Upon the standard behind the wheel is located a box containing a spiral Geiss-
ler tube which iz connected with the terminals of a Ruhmkorff coil. The
primary coil is provided with a contact maker and breaker adapted to be oper-
ated by the pius projecting from the wheel, so that every time a picture comes
before the (eissler tube it is illuminated by an electrical discharge through the
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tnbe. This discharge, being instantaneous, shows each picture in an appe:-
ently fixed position. These pictures succeed each other so rapidly that the
retinal image of one picture is retained until the next is superimposed upon
it, thereby giving to the observer the sense of a continuous image in constant
motion.

THE DEMENY CHRONOPHOTOGRAPHIC APPARATTUS.

The chronophotographic apparatus which we illustrate was invented by
M. G. Demeny, who ig the assistant of Dr. Marey, whose work in ehronophoto-
graphy we have already described. As long ago as 1891, M. Demeny waa able
to project upon a screen figures which simulated the motion of animal life.

Strips of sensitized filme from gixty {o ninety feet in length were not availa-
ble at thia time, and it was necessary to empioy some makeshift. Images were
taken from the ehronophotographic apparatne upon a strip four or five yards
in length, and were printed sa positives upon a glass digk sensitized by chloride
of silver, and it was by means of this disk that the projection was made. The

FIG8. 1 AND 2.—THE DEMENY PROMJECTION APPARATIA.

1. Arranged for nse withont electricity or gas,
2, Arraugement for stopping the strip of film.
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number of images was limited to forty or fifty, according to the subject, but
the advent of the long strips of sensitized film induced the inventor to so
modify the apparatus as to be able to take images in long series and for project-
ing them. The apparatns of M. Demeny, which we show in ounr engraving,
employs strips of any length, but at present the longest that have been used
are ons hundred and fifteen feet. This gives about one thousand images of
the dimensions adopted hy the inventor, one and one half by one and three
quarter inches. This wide surface of the tmage has an immense advantage,
gince, with the electric Jight, it permits of throwing the moving pictures on a
screen sixteen feet high.

For a small sereen the oxyhydrogen light will be sufficient. The lantera ia
provided with an ordinary condenser, in front of which is placed a water tank
to absorb a portion of the heat. At the opposite end of the table stands the
chronophotographic projector which carries the film wound around its bob-
bins. The lantern is so regulated that the leminous rays will fall exactly upon
the aperture as the image passes behind the objective, O. :

After the focusing has been effected, all that has to be done is to turn the
crank, M. At P apd R are seen guide bobbins that serve to put in their nor-
mal direction the films that have been used. As is well known, the principle
of all projecting apparatus of this kind consiste of arresting the film for an

BabRE

FIG. 3—INTERIOR VIEW OF M. DEMENY'B REVERSIHLE PROJECTION APPARATUB,
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inatant at the moment it is uncovered by the shutter. The process employed
in the Demeny apparatus is very simple. It is shown in Fig. 3 of our engrav-
ing. TUpon coming from the bobhin the film passes over a guide roller, 8, and
then over a rod, D), mounted eccentrically; thence it goes to the toothed
roller, G, designed for causing the images to register accurately. The filn
then reaches the magazine roller, B. The mechanizm iz entirely enclosed in a
box, and the ghutter disk, which is not shown in the engraving, is situated at
the other side of the aperture, F. Beneath the bobbin, A, is a rubber roller,
E, mounted upon a spring in snch a way that it will bear against the film,
whatever be the thickness of the ribbon on the bobbin. It is this roller which
is moved by gearing that causes the film to unwind in a continnous manner,
and thus prepares it for the eecentric rod, I, which pulls npon a portion of
the film aiready unwound, but does not screen it, The film passing under the
guide, 8, passes between two velvet-lined frames, H and T, that are provided
with an aperture F. It is upon making its exit thence, and passing over the
guide, S, that the film is taken up by the rod, D, then runs over the toothed
roller, C, and finaliy over the bobbin, B. All these parts, exclusive of the
shutter, are interdependent, and are counected by gear whoels set in motion by
the crank, M. None of them have a jerky motion. All of the parts of the
mechaniem have uniform rotary motion, and the stoppage of the films is pre-
pared for by a graduated "diminution of the veloeity. One advantage of this
apparatus is that it is very tender with the films. Our last engraving repre-
sents a few images on u strip made for a spectacular drama at the Chiitelet
Theater, Paris. Tlig strip i one hundred and fifteen feet long, und embraces
a thousand images, each of which was colored Ly hand. The effect is vory
pleasing.

TIIE KINETOSCOPE STEREOPTICON.

Since the time the “ kinetoscope ™ brought the art of moving photography
prominently into notice, many inventors have been striving to perfect ap-
paratus for succcssfully projecting these miniature pictures upon the screen
by means of a stereopticon, produciug the same effect of motion as in the
kinetoscope. In the kinetoscope the successive images are illuminated by
reflected light, and are seen throngh a lens enlarging them considersbly, say
from half an ineh in diwneter to about four inches. The problem of the
kinetoscope stereopticon wnay to successfully projoct these little images soveral
thousand times, and secure sufficient illumination upon the screen fto make
them appenr distinct and clear, The two factors which aided in solving the
problem were the nse of the electric lamp as an illuminant and of continuous
flexible transpurent celluleid filme, Our first engraving shows some kineto-
scopic pictures taken directly from the negative film, by the ‘‘ phantoscope ™
invented by Mr. C. F. Jenkins. The successive motions of practicing * puiting
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the shot,”” ghown in these fifteen pictures, may be traced by beginning at
the lower left-haund corner and reading upward for each column of pictures.
The device for taking the phantoscope pictures is shown in Figures 5°
and 8. .

On a shaft is fixed a disk supporting four lenses, and geared to the shaft is
a vertical shuft engaging a bevel gear-on the axig of the film-winding reel. As
the shaft is revolved by the handle on the outside, the lenses are brought
respectively behind the opening in the front of the box and trunsmit the

momentary  im-
ages as they pass
the opening " to
the moving scusi-
FIU, L—THE K30 * VITAMOIE.' tized film which
goes in the same
direction as the moving lens, and at the same speed. The exposed filin iz at
the same time wound up on the top reel. With the same apparatus the
positive pictures muy be recled off of one spool to the other, being pro-
jected by the electric light in the rear, illuminated by rotating condensers, one
for each lump. The pictures may be looked at in the box, througl a small
screen; they are made at the rate of twenty-five to tho second, and are about
three-quarters of an inch in diameter, and one-quarter of an inch apart, on
s vontinuous sensitized cellulvid strip about one and a half inclies wide, hav-
ing perforations in its edges, in which the sprocket wheels of the projecting
device enguge. The projecting apparatus is ehown in Fig. 1, and coneists of
an electric are lnmyp in front of which ig a condenser. In advance of that
is the motor for operating the feed mechanism, and in front of all is the
film traveling device and the objective. Our second engraving iz a view of
the stand ecomplete, showing the rheostat, switclies, etc., for regulating the
current, The film, after passing belind the lons, is wound up on the reel
below. Qur third engraving showa the use of the apparatus in the theater. 1t
ie placed in a cabinet surrounded by curtains, in an upper gallery, the images
being thrown forward upon 4 screen upou the stage.
23




498 MAGIC: STAGE ILLUSIONS AND SCIENTIFIC DIVERSIONS.

In projecting pictures of this kind it has been usual to employ shutters
operating in nnison with the movements of the picture ribbon. After a series
of experiments it was found that the pame effect of motion could be produced
by causing the ribbon itself to have an intermittent movement without the
use of ehutters at all, which greatly simplifies the apparatus. A film-working
apparatus based on this
idea is shown in detail
at Fig. 4. The elce-
tric motor operates a

G

FlG, 2—THH EDISON ‘‘ VITARCODPE,"”

main ghaft to which it i8 gesred, a worm cugaging a gear on the shaft
with the main sprocket pulley, and drawe the picture ribhoun downward at
a uniform speed. DBack of thiz shaft may be seen the main shaft, intended
to rotate rapidly, on the end of which is a disk having a roller eccen-
trically fixed thereto. Behind this is a standard supporting spring-tension
fingers behind the lena, As the film is drawn forward by the main sprecket
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¥Ii3, 3.—THE ‘* ¥YITASCOPE” IN THE THEATER.

putley, it is quickly pulled downward by cach rotation of the rapidly moving
eccontric roller on the disk, The sprocket pulley meanwhile takes up the
gluck of the ribbon, so that at thie next rotation the eccentric roller quickly
pulls the film down and makes the change; from the sprocket pulley the film
is carried to Lhe winding wheel operated antomnatically from the main shaft by

FIG. 4,—FILM PROJECTING APFARATUS,
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KIS, b AND B.—THF. JENKINS "' KINETOSCOIE ' CAMERA.

means of pulleys; or, when it is desired to repeat the subject ever and over
again, the endless film is aliowed to drop into folds in a box located under the
sprocket pulley, passing out at the rear, upward over pulicys arranged above
the epring-tension fingers, then downward Letween them again to the main
puley.

Fig. 7 is a diagram of a film-moving mechanism of an English inventor,
Mr. Birt Acres, which has been snccessfully operated in Tondon,
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FIG. T.--ACRE3" PROJECTING DEVICE

The picture film is drawn from an upper reel, passed over a sprocket pulley,
downward through a retaining clamp, and over a second pulley to the bottom
or winding reel. The film passes over both sprocket pulleys at a uniform
gpeed, between a stationary and swinging clamp operated automatically from
the shaft of the shutter and which holda the film stationary when the opening
of the shutter is behind the lenas, during tho interval the pictnre is projected on
the screen. The clamp is released; then the pivoted lever below, with a roller
on the upper end, ie pulled inward at the other end by a spring and immedi-
ately takes up the slack (as shown by the dotted lines), and causes, by such
sudden movement, the bringing of the next picture into position.
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THE “MUTOGRAPH AND “MUTOSCOPE.”

The *mutograph’ and *‘mntoscope’’ are names of very interesting
machinea for presenting moving photographe. The camers frame is mounted,
by means of three adjnstable legs, npon a triangular turntable, which may be
placed upon any suitable support. Upon the top of the frame is bolted a two
horse-power electric motor which iz driven by u set of storage hatteries; the
combination of the turntable with a vertical adjustabie enables the camera to
be shifted so as to take in the required field. In the frout of the camers is
fixed a lens of great light-gathering quality which prodnces an image of
exceedingly clear detail. Inside the camera is a sirip of gelatine film two and
three-quarter inches wide, and usually about one hundred and sixty feet in
length, which iz wound wpon a small pulley and drum. The length of the
film varies for different subjects. In case of a prolonged scene it may extend
geveral thomsand feet. 'The film is led through a seriez of rollers, and is
caused to pass directly behind the lens of the camers, and is finally wound
npon & drum. The object of the rollers is to canse the film to pass behind the
lens with an intermittent instead of a continuous motion. At ordinary speeds
this conld be easily accomplished, but the difficulties are increased when it is
remembered that the impressions are taken at the rate of forty per second, and
that the film, which is running at the rate of seven or eight feet a second, has
1o be stopped and started with equal frequency. The film comes to a rest just
as the shutter opens, aud starts again as the shutter closes. The impressions
vary in actnal exposure between one one-hundredth and one four-hundredth of

THE DARK ROUM AKD REEL FOR DEVELOPING FlILMS,
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asecond. While the ordinary speed s forty a second, the mutoscope can take
eqoally good pictures at the rate of one hundred per second, if it iy necessary.
The highest speed world be nsed in photographing the flight of a projectile or
other object which was in extremely rapid motion. After the mutograph has
done its work, the films are carefully packed and sent to the New York estab-
lishment of the American Mutoscope Company. Here they are taken io the
dark room, the interior of which is shown in our engraving. Arranged along
each gide of thiz room is a series of troughs, above which are suspended large
skeleton reels three feet in diameter and seven feet long, the axes of the reels
being journaled in brackets attached to the end of the trongh. The films are
wound upon the reels and subjected to the action of the various solutions for
developing, fixing. etc., the reels being trunsferred from hath to bath uatil the
films nre ready to go to the drying-room. In this room are slso prepared posi-
tive transparent strips for use in the biograph and the bromide prints for the
mutoscope.

. CATCHENZS TUFEEN ST
E SAUSAGE FACTORY %‘j‘;}“"""ﬁ

THE ARAUSAGE FACTOLRY.

The filmes are unwound on to large wooden drums about the same size as
the reels, where they are carofully dried. At the far end of the roown are seen
the machineg for cutting up the bromide prints. Here also is carried on the
work of retouching the films and preparing them for use in the biograph and
mutoscope pictures, The biograph is somewhat similar to machines which we
have aready described. .

The annexed engravings show pictures of clay-pigeon shooting and of the
firing of a ten-inch disappearing gun at Sandy IHook.

Upon the roof of the New York eatablishment of the company therce las
been orected a large movable stuge for taking photographs of celebruted scenea
from plays or of individual performances in which it is desired to reproduce
the motions as well as the features of the subject. It consists of a floor of
steel T-beams which carries a series of thiree concentric steel fraps. Upon thia
rotates the mussive frame at one cnd of which is a stage supplied with the
necessary scenery, and at the other end s corrugated iron house, in which
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ie located the mutograph. The stage iz bolted to the frame, but the bogse
travels upon a track, so that it may be moved to or from the stage as required.
The frame carrving the stage and hounse rotates aboat the amaller circular track
located beneath the house, and may be ewung around so as to throw the light
full apon the scene at any hour of the day.

e e I—— =

INTERIOR oF THE "~ MITuscOprn.”™

The “ mutoscope ™ is compaci. and the pictares are luye. 1t is Dot sny
Iarger than the cover of a sewing maciine. The exlarred bromide PR MesE-
uring foar by six inches. are meonnted in ol.et o navziive order arcund the evi-
inder and exterd oat like the leaves of a lasi. 2s shown iz the Dinstration.
In the operatinn of ihe muiexle ihe seciaior bas the performance entirely
ander his own cortra! Ly torning a crack wiich is jlaced ounverenuvat lnnd-_.
and may make 1be ~jertion as guick or a8 ilow as be desires and can £op
the machine at any parnesar picizre af wii.  Each icmmre is momentarily
beld in front of the iens be the action of a 5ot araached 10 tbe roof of the
box, which allows the yictures 10 s o7 ip mo.h the sume way a= the thamb i=
nasd apon the leaves of & k. )
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“CINEMATOGRAPH CAMERA.

The *“ cinematograph ** camera, invented by the Messrs. Lomiére & Sons,
works on a somewhat different principlte from those we have already described.
In this camera the film is carried forward intermittently, no sprocket wheel
being nsed. The film-moving mechanism is fully illustrated in Figs. 1 and 3.

The film-moying device consists of two prongs which somewhat resemble
s fork. It is shown at D in Fig. 3. The prongs are alternately pushed
through or withdrawn from the perforated ribbon by the aid of a rotating bar,
C. The film-moving device, 1), has really a shuttle movement, having a
rapid reciprocating motion. The rotating bar, C, which 18 secured to the
main shafl, is so arranged that its ends, which are bent in opposite directions,
strike on alternate sides of the wedge-shaped piece which is secured to the
fork, D, and thus impart to the latter a reciprocating motion. The mp-
and-down motion of the film is accomplished by the aid of a cam which is
gecared to the main shaft. The reciprocating yoke piece, A, is given a vertical
motion when the crank shaft is rotated. The arm, B, is attached to the yoke
piece, A, and this carries down the film through the medinm of the fork, D.
When the fllm lus been lowered the distance of one exposure, the rotating
bar, C, strikes the fork and removes the pronge from the film. The yoke
piece then raises the prongs, and the other arm of the rotating bar strikes
the wedgo-shaped piece, awd forces the fork, D, throngh the apertures in
the film, On the main shaft 18 also arranged the shuiter, E, which rotatee

Flug, 1, %L AND & FILNM-NOVING MECOANISM.
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FIG. 4,—DRIVING GEAR AND FILM SCPPORT.

with the film-moving mechaniem. Fig. 2 shows the simplicity of the camera.
On the upper end of the bex is the eonsitized ribbon, which passes downward
between guides before the lens opening. The bent ends of the cam operating
bar, which give the fork, D), its reciproecating motion, are shown in Fig. 3.
Fig. 4 ia a general view of the instrument, showing the driving gear and fiim
support. Tig. b shows the cinematograph camera in operation. It will be seen
that the camera is very portable. The same camera can be converted into a
projecting apparatus for throwing moving pictures upon the screen. The
imageg are about an inch square.

CAMERA FOR RIBBON PHOTOGRAPHY.

The camera for ribbon photography which we illustrate is the invention of
Mr. C. F. Jenkins, the designer of the instrument, Fig. 4, bottom of page
499, Instead of using a rotary disk shutter, the radial apertures, and a
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fixed lens, this camera has a single opening in the front, the size of the aper-
ture being regulated at its rear end by a diaphragm disk having radial slots
of varying widths cut therein. The operator is thereby enabled to govern
tlhie amount of light admitted to the lenses acecording to the subject to be pho-
tographed and the length of the exposure desired, This disk is rotated by
hand, like an ordinary stop in a wide-angle lens, Back of the dinphragm dick
is the battery of lenses, each of the same focus, arranged in a circle, joiming
each other, upon a rotating disk which is secured to a shaft which extends
rearward and terminates in a bevel gear wheel which mesles with a side
bevel gear wheel fixed upon the main shaft, snitably geared to the main
driving shaft.

The main shaft may be operated by a crank on the ontside of the box, by
hand or by any suitable motor. 'The sensitized celluloid perforated ribbon Hlm
nay be noticed passing downwards near the front end of the camera, in front of
the exposure tension plate, the square aperture in which is exactly in line
with the front aperture in the box. From tlhis point the film, after exposure,
pusses downward between the sprocket wheel and pressure roller to the wind.
ing reel in the rear end of the camera; which is rotated by belt-connection to a
pulley on the upper shalt and takes up the film ribbon as rapidly as it is
exposed. A feed roll for the supply of unexposed film ie not shown, bt may
be located at the rear of the camera, over the winding reel. The operation will
be readily understood. The camera iz placed upon the tripod or stand; the
crank on the outside is rotated, which causes the film to travel downwarde con-
tinuously, at exactly the eame speed at which the lenses rotate, so that at every
fraction of a second that it takee for each lens to pass behind the camera
aperture au impression of light is made on the downwardly moving film; and
as the lenses and film both move in unison, it follows that & sharp picture will
be the result while the brilliancy of the illumination is at its maximum. The
camers can be carried about us readily as any other camera. In practice it is
found that the motion of the hund-operated crank is snfliciently uniform to
permit of the proper reproduction of motion by the positive pictures projectod
upon the screen.

CQur next engraving shows how the positive ribbon pictures for the vitascope
and other forms of apparatue are printed; this is also the invention of Mr,
Jenkins. It cousists of reels supported on suitable upright stundards holding
respectively the sensitized ribbhon film and the negative film. The film from the
negative supply wheel i« carried along over the sensitized film wheel, and both
puss in contaet, in continuous motion, under an exposing chamber iluminated
by any source of white light, as an incandescent lamp or a Welsbach incandes-
cent gastight, thence over the teothed sprocket driving wheel to the winding
wheels, the exposed film being wound first. This will be better understood
by reference to our detailed diagram of the mechanism. It will be noticed
that the reels are interchangeable, and hence, to make duplicate copies it is
only necessary to remove the negative spool from the winding-up end to the
supply-spool standard of the apparatus, and begin over again. The perfora-
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tions in the edges of the film are of a special square shape, and give the square
sprocket wheel of the propelling pulley a botter tension onr the film. The teeth
pass throngh the perforations of boih films, causing both to move at exactly
the same time, and af all times to keep in perfect registry. The speed of the
film passing under the exposing chamber must be absolutely uniform; this is
obtained by propelling the sprocket wheel by un electric motor or by a spring
motor. The electric motor is seen in the large wood cut. The axie of the

RIBIGN PHOTOGRAPOY—EXPOBING AND PRINTING APPARATUS.

motor has worm geur opernting s cog wheel on the main ghaft. The V-sghaped
clustic band holde the frame in which is a ground glase in contact with the film,
producing a kind of tension on the film. To the left of tho light chamber is
a supplementary tension adjusted by screw nuts, as shown. Referring to the
diagram, two slotted dinphragm cards will be seen.  These are placed over the
ground glass just mentioned. at the bottom of the light chamber, and are for
the purpose of regulating the amount of light that acts on the negative. It
33
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NN

RIBEON FPHOTOGRAPHY-—DIAGRAM OF THE IRINTING DEVICE,

the negative film, as a whole, should be thin, then a card with a narrow slot is
used, which allows a short exposure to be made if the negative and film are
passed under it. If the negative is full of density, then the narrow card is
removed, and the wider slotted card rubstitated, which allows a larger volume
of light to act upon the negative film. The exposed film is wound around
large open reels from a spool and iz developed by passing through cloths of
developer eolution. The novelty in the deviee which we illusirate consists in
the fact that the film moves continuously under a uniform source of light,
under any intermibtent motion or the use of shutters. The operation of
exposing the film is carried out in & room illuminated by the nsual ruby light.

THE MICROMOTOSCOPE.*

The principles of the kinetoscope or mutoscope have heen applied to the
microscope, with some interesting results, by IDr. Robert I.. Watkins, of New
York City. The instrument, though simple, was made a success only after
many experiments and failures in adjusting the objeciive of the microscope in
a line with the right sort of light and a rapidly moving film.

The principal difficulties in muking a mubtoscope out of so delicate an
instrument as the microscope are the light and the lens. Every electric lamp
in the market, wheun its light has been concentrated sufficiently for pho-
tography, will, after a short time, with its heat, kill, dry up, or impair almost
any kind of life in the microscopic field. The greater the magnification, the

% By D. F. 8t. Clair.

T
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A ROTIFER AS BEEN IN THE MICROMOTOSCOIHE,

more intense the light must be and the nearer the microscope. This diffienlty
was often enhanced by the length of time it took to get a focus on the sensitive
film, but most of the pictures taken were good, and show well the various
characteristics of the action taking place in cell life, so far ag it can be
observed with the microscope.

Whatever is to be photographed, once it is put in the field of the lens, is
adjusted to a horizontal plane. Near one end of the microscope ie placed an
electric lantern containing a small arc light concentrated on the object. Near
the otber end is the box that covers the apparatue for moving the long, sensi-
tive gelatine film. The film runs like a belt, on wheels, and passes in front of
a tiny window in the box aud on & direct line with the lens and light. This
machinery is turned by a crank, and its ordinary capacity is abomt 1,600
pictures per minnte. It is possible to increase it to 2,000 or 2,500, but for
moet purpoges 1,000 or even less per minute will record every motion taking
place in most cell life. Dr. Watkins found, however, after a number of trials,
that he could not turn the machine fast enough to photograph the meotion of
the blood circulating in t.he web of a frog's foot. He simply needed a larger
wheel,

The advantages of mutoscopie photography to microscopy are quite evident,
especially as regards the action of bacteria and blood cells. Nearly all the
nnmerons families of bacteria have meotion, wany having motion that the eye
cannot always follow clearly. It has already been discovered that the same kind
of bacteria will act very differently under different circumstances. For instance,
s flash of bright light will snddenly drive some kindz to cover. Some kinds
will readily seek the negative pole of the battery. They will also zeek foed
with avidity and reject poison with true instinct. All such phenomena can,
of course, be followed with the eye, but not with the same detail in the micro-
seopic field as in & series of clear photographs. The fact is that on account of
the motion of some bacteria it has been well nigh impossible to photograph
them. The books have had to depend upon the eye and hand of the draughts-
man and upon vague deseription. This may not be of much importance either
way, but as yet comparatively little is known about bacteria. It is not yet
known whether they are the canse of disease, or ite results, or neither., Pho-
tography, under the proper circumstances, is most needed for the investigator,
and it can be only moving photography.



516 MAGIC: STAGE ILLUSIONS AND SCIENTIFIC DIVERSIONS.

The capillary or cirenlatory motion of the blood cells, after the blood has
been drawn, iz comparatively slow at best ; but the ameeboid movement of
the white cells and the changes taking place in the nuclei are complicated, and
often hard to intelligently watch in the field. Many of these changes occur-
ring in the white cells are certain to escape attention, but all of them will be
clearly recorded on the rapidiy moving sensitive film. These motions in the
white cells, though they are as yet imperfectly understood, are full of meaning
to the physiologist and pathologist. The offices that the blood performs in the
hody are believed to be due mainly to the action of the white cells. Certainly,
the character of their amwhboid action is one of the sarest indications of health
or disease, .

But with the micromotoscope it need no longer ho impossible to photo-
graph the blood in actual circulation. With & better light the cells may be
seen in the thin tissue of the ear or the web of the fingers. They have often
been exawmined in the peritenenm during an operation, and Dr. Watkineg him-
self has made a close study of them in the web feet of some birds and the tails
of fishes.

Unfortunately, the illustration of blood here reproduced does not show the
white cells. They stnck to the glass, while the red cells, it will be perceived,
retain something of their motion, continuing to flow across the field for half
an hour after the blood was drawn.

MOVEMENT OF BLOOD CORPUACLEA SHOWN BY THE MICROMOTOSCOPR.
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ADDITIONAL TRICKS.

THE MAGIC TABLE.

This was a trick of the late Alexander Herrmann, In the center of the
stage is placed a light table with three legs and a plush top. The prestidigi-
tateur moves his hand over the table ; suddenly it rises in the air and follows

*his hands wherever he moves them, The secret of the trick will be easily
understood by reference to our engraving. A small nail is driven in the
center of the table. Thiz nail is not noticed by the andience, and tha plugh
top tends to hide it, The magician wears a ring which is flattened on the
inner surface and a small notch is filed in it. The ring is placed on the middle
finger of the right hand ; the hand is spread over the table until the notch fits
under the head of the nzil. The table can then be lifted with great ease, and
it appears to follow the hand of the conjurer in obedience to the magic wand.

THE MAGIC TARLE



520 _ APPENDIX

[} GONE.”

Thia very clever illusion was designed by Mr. W. E, Robinsgon, the assistant
of the late Herrmann the (reat. It lLae been exhibited in several of the large
cities, and is always a great success. When the curtain is raised the squars frame
isseen ; this frame is braced laterally by side picces. Al the lower part of the
frame, within easy rench of the prestidigitateur, isa windlass. Ropes pass from
this windlaes, over polleys, to o crossbar in the upper part of the frame. A

THE LADY REATW FOR ELECTROCUTION,

Iady is now bronght upon the stage and for some terrible erimeo is sentenced to
be electroented. She is seated in a chair, which she grasps tightly. She is
then tied tightly to the chair with ropes, and her hands are chained together,
The prestidigitateur now secures the chair, with its fair occupant, to the ropes
which are connected with the windlass, Ly means of hooks which fasten to the
top frame of the chair Wires are now secared to the unfortunate lady so
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that it really seems as though she was to receive the death-dealing current.
The professor of magic now winds away at the windlass and raises the chair
until the head of the victim iz on a level with the crosshar. He then
discharges a pistol, and at the same instant the lady disappears and the chair
drops te the fluor. Such is, in brief, the mode of operation of the trick called
“ Gone.”

In reality the iilusion iz a clever adaptation of the * Pepper Ghost” of
which we have already doscribed several variations. A reference to our first
engraving will show that at the sides of the frame iz a row of incandescent
lights. While the lady is being secured to the chair, and while she is being
hoisted up to the crossbar, these lamps are kept lighted; but the instant the
" pistol is fired, theso lights are extinguished by a stage hand in the side scene.
Up over the prosceniam arch is arranged a background which corresponds to

Ris s v i P00 v D oy < b Snll

RAISING TIHE LADY BY MEARS OF TIHE WINDLARS,

the background of the stage. Two wooden bars cross it. Directly below this
screen, and carefully shielded from the observation of the spectators, is a row of
incandescent lights. As the pistol is fired these lights are turned on, while
those in the frame are extingnished. Now, according to the principles of the
““ Pepper (thoat * which we have already described, the person or thing which
ie brilliantly lighted has its image projected on a sheet of glass and appears to
be real. The front of the frame, from the windlass to the horizontal cross
piece, is covered with a sheet of glass which iz not apparent to the audience.
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The image of the background is projocted npon this glass, which hides
the lady from view, although she is immediately behind it, and the pieces of
wood and this artificial background take the place of the back posts of the
frame, thue deceiving the audience. The chair is made in two sections, the
lady being tied to the upper, or skeleton chair. She holds a heavy chair with
her hand tightly, and at the instant when the pistol is fired she releases the
chair, which falls to the floor with a loud noise. .

There is another illusion, called ¢ Out of Sight,”” invented also by Mr. W. E.
Robinson, which is somewhat similar, but iz not as intereasting from & scientific
point of view. It is, however, better adapted for a traveling company, as
there i8 no glass to break, the large sheet of plate glass in the front of the
frame being entirely dispensed with. When the pistol is fired, a curtain of the
sams color as the background is released by the prestidigitateur, and it is drawn
down quickly by means of rnbber bands. It takes only an instant for the cur-
tain to descend, its lower edge being hidden from view by the windlass. The
andience is usually deceived as easily by this illusion as by the more com-
plicated one.

THE SPIDER AND THE FLY.

This ie one of the moset interesting of the series of tricke which depend
npon mirrors, and of which the ““ Decapitated Princess ”’ 13 a type. 'Wheu the
curtain rises, the scene shows & gentleman’s country house set upon the
embankment and surrounded by grass plots and ehrubbery. This is painted
scenery such as is usnally used in theaters. The house is approached by a set of
stone steps which are built out from the scene proper, or, in other words, the
drop. Theso are what is known in theatrical parlance as *‘ practical *’ steps ;
that is, they may be ascended. The steps are encased by side walls, and these
wallg are surmounted by vases of flowers and handsome lamp posts. The steps
lead to the doorway of the house; the door ia also “‘ practical,’” and can be
opened and shut. The story rune that the house was deserted for such a long
time that the steps were covered by a gigantic spider’s web, and the epectator is
surprised to see this web, which extends from post to post and fo the side walls
of the stepa.

In thoe center of this gigantic web is geen a spider’s body with a woman’s
head, The steps leading to the doorway of the house are open, and a person
starts to descend, but atops on seeing the spider, and retreats after taking three
or four steps down the stairs. This adds greatly to the illnsion, as it looks as
if it could not be produced by & mirror. You can see both above and below
the head, and the steps may be seen at any angle yon choose, The puzzling
part of the trick is the question of the whereabouts of the lady’s bedy,

Reference to our second and third engravings will give the secret of the
trick. The mirror lies at an angle of 45° and runs from the base of the posts



MMYL AT4 FHL ARY UACLIE R




APPENDIX, 625

to the rear of one of the treads of the lower steps. 'The mirror extends the full
width of the steps. A semicircular hole is cut out of the center of the mirror,
at the top edge ; this is to receive
the lady’s head.

The spider’s body ia fastened
to the metwork of rope ; the lady
has simply to affix this body to
her head, and the illusior ia com-
plete, as the body of the lady is
concealed behind the glass. The
mirror reflects the lower steps, ao
that this reflection really appears
to be a continuation of the steps,
and the entire flight seems un-
broken. When the person appears
U at the door and descends the steps,

TTRIZTGEN  he must be careful not to come

THE ILLUSION EXPLAINED. below the line of reflection, as

hiz legs will not be visible. The

top edge of the glass is concealed by a rope of the web, as it is directly in front
of it, and for safety is nsually cemented to the giass.

In onr diagram, No. 1 represents the steps; 2, the mirror; 3, the web;
and 4, the lady. This trick requires the most careful preparation and adjust-
ment, but when this is acconiplished, the results aro extremely satisfactory.

e
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DIAGRAM SHOWING ARRANGEMENT OF MIRROR,
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THE TRUNEK TRICK.

This trick, whicly attracted the attention of the world for months, is of
English origin, and was presented in England long before it was introduced
into 'aris. The experiment counsists of having a trunk examined, tying it,
seouring a ocover over it, tying it a second time, sealing it with wax, and then
showing that in a few seconds a young East Tndian has succeeded in getting
ineide of it without unfastening the cords, breaking the seals, or opening the
trunk.

THE TRUNE TRKE,
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TRAF DOOR IN TRUNK,

Half the bottom of the trunk constitutes a trap door which is opened by
inserting a round key in one of the ventilating apertures. As soon as the trunk
has been tied, sealed, and placed under a canopy, the curtains of which are let
down so a8 to hide the trunk from the spectators, the East Indian, who is also
invigible to the spectators, lays the trunk down as shown in onr second engrav-
ing, unbucklea the cover and &lides it down, takes his key, opens the trap door,
gets into the trunk, puts the cover in place, buckles it, and then closes the trap
door. To raise the trunk to its proper position, he takes a long screw, some-
thing like a gimlet, from his pocket, inserts it in one of the holes under him,
and turns it ; the trunk rises slowly, and when it has reached its point of equi-
librium, it falls back saddenly on its bottom. The noise thus made is the signal
for the operator, who immediately draws back the curtains, finds by the weight
that acmething is in the trunk, and then unties it slowly and presents the mys-
terious traveler to the audience,

It will be seen by one of our engravings that the Indian appears tied in a
bag in the trunk. This is a vuriation of the trick, The bag is made of some
light or soft material, and is provided with a hem at the mouth. In thiz hem
runs & cord or tape ; the performer draws the string tight, and seale the knots
at the same time. The bag iz then placed in the trunk, and the trunk is
secured az above. The assistant who enters the trunk has concealed under

PUTTING ON THE COVER.
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METHUD OF RAIRING THE TRUNK.

hia blouse a similar bag, the string of which is long enongh to correspond in
appearance to that of the other bag when it is tied and sealed. There are
a couple of stitches missing on each side of the hem, leaving space enongh
for the assistant to insert his fingers. When he entera the trunk he removes
this bag from his blonse, placing the original bu; in the place of the duplicate.
He now goes into the duplicate bag and places it u) over his head, and, insert-
ing his four fingers inlo the opening in the hem, draws in all the slack of
the string, thus closing the bag, which is, of course, to all appearsnoces, tied
and sealed as the original.

REMOVING TITE BAG FROM THE INDJAN.
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“LA STROBEIKA TERSANE.”

This illusion, made popular a few years ago by the late A, Herrmann,
under the nume of “‘ Strobeika '’ wus originally produced at Houdin’s Little
Hall, in Paris, by the inventore of it, two Gtermans, Herren Lutz and Markgraf.

The trick is supposed to take place in o prisen or dungeon. In the center
of the stage, quito near the back scene, stand four upright poste sbout eight
feet high, and set abont eight feet apart on the long side, and four on the short.
These posts are made fast to a rectangular iren frame at the top, from the four
cornerg of which are chains supporting a plank about an inch and a quarter
thick, all in full view of the audience. Curtains hang from the framework to
about a foot below the level of the board ; these curtains can be opened or closed
by sliding them back and forth on the frame, rings being sewed on them to
allow of this being done easily. A man supposed to be a prisoner is stretched
upon the plauk ; his wrists and anklesure manacled and locked by a committee
from the audience, who can furnish, if they desire, locks of their own. His
neck is also enclosed in a steel collar and locked to the plank. At a signal the
cartaing are closed, and, ag they reach only a little way below the plank,
permit of a full view underneath, to the rear wall of the stage. In less
than a minute the curtains are withdrawn again, and a vonng lady is seen to

FIG. }L—' LA STHOBEIKA PERBANE.”
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FIG. 2—TOF OF BUARD, SHOWING LOCKS AND HABPS,

have taken the place of the man, who, at the instant of the girl’s discovery, is
seen running down the aisle of the theater. Now, let us see how this strange
trick is accomplighed. .

The firat thing is the explanation of how the man becomes released from
the shackles. It principally lies in the construction of the board. There is no
deception about the keys, locks, or munacles, since it is not at all neces-
sary to the deception: that there shonld be. The board is holiow and contains
cunningly concealed levers, four in number, which move simultaneously.
The eyes that the manacles slip over, and to which the locka are fastened,
go into the board and are held fust by the ends of these levers, which enter
a hole or notch, as the case may be, in the eyo. The ghackles and neck
piece and their respective oyes are all made fast to an iron plate or bed
which is bolted to the board; a bolt at each corner of the plates goes
through the beard and secures another plate at the bottom of if, making
all firm. There is one bolt, however, thut does not go through; it is
riveted to one of the short levers, and by its means the system of levers is

FiG, &—BOTTOM OF BOARD, SHOWING PLATES.
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FIGH. 4-7.—DETAILS OF THE MECHANISM,

pushed backward or forward. There is a nnt on the bottom plate to make it
appear as if this identical bolt went completely through, the same as the others.
The levers run in grooves made in any suitable part of the board and covered
by a strip of wood or otlier material, thus rendering the mechanism invisible,
and appearing as if the beard was solid.

At each corner of the board isa ring or ecrew eye, into which the chain pro-
vided with a hook is secured, by which to suspend the hoard. The four levers

F1G, 8,—THE ESCAFE (¥ THE PRIBONER.
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are pivoted to a rocking lever in the center of the board, which is likewise
pivoted. By thiz means all the levers are moved simultaneously. When the
lever is moved it releases all the shackles, and the prisoner is then, of course,
free, and it is but the work of a moment to climb ont through an opening in
the scene at the back, where the lady who is to take his place is now waiting
on the end of a long board pushed out through the opening in the scene.
The lady gets on the trick board, the man slame the shackles into place,
moves the bolt back, thus shoving the levers back into their notches in the
eyes, again making everything fast, makes his escape through the scene, and
appears a minute later from the front of the theater.

The trick is varied sometimes by using double curtains at the back; con-
cealed between them is the lady. After the exchange the man hides in the
same place, and another man, his exact counterpart, is the one who makes his
appearance in the audience,

“METEMPSYCHOSIS,”

¢ Metempaychosis *’ is the name of an illusion which was the joint inven-
tion of Messrs. Walker and Pepper, of Loudon. It was devised by the former
gentleman, and the latter assisted in perfecting it. It iz probably the most
mystifying of any of the optical tricke. It has of late years been shown in
America, by Kellar, nuder the title of the * Blue Room.” The first effect
produced upon the spectator aiter witnessing the illugion is that he has been
dreaming, or seeing ghosts or spirits, for it seems utterly impossible for man
to accomplish the wonders produced by it.

Qur first engraving shows the stage set a8 an artist’s studio. Through the
center of the rear drop scene ia seen a small chamber in which is a suit of armor
standing upright. The floor of this apartment is raised above the level of the
stage and ie approached by a short flight of steps. When the curtain is raised
a servant makes his appearance and beging to dust and clean the apartments.
He finally comes to the guit of armor, taking it apart, cleane and dusts it, and
finally reaszembles it. Nosooner is the suit of armor perfectly urticulated than
the soulless mailed figure deals the servant a blow. The domestic, with a ery
of fear, drops hie dnster, flies down the steps into the large room, the suit of
armor pursuing him, wrestling with him, and kicking him all over the stage.
When the suit of armor considera that it has punished the servant sufficiently,
it returns to itz original position in the small chamber, just 2s the master
of the hounse enters, brought there Ly the noise and cries of the servant, from
whom he demands sn explanation of the commotion. Upon being told, he
derides the servant’s fear, and, to prove that he was mistaken, takes the suit of
armor apart, throwing it piece by piece upon the floor. This is only one of
the countless effects which can be produced by this interesting illusion.
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The working of the illusion will be understood by reference to the diagram,
Fig. 2. At A we have the proscenium opening ; B B are two flate of scenery
which close in the scene from the fror.
E3 ' wings to the steps, C, which in their turn
lead up to the small chamber, D, at the back,
in which all the changes ccour. The walls
of the chamber are lettered E', E*, E’, E'.
F is a large mirror extending from floor to
ceiling, and capable of being wheeled back
and forth on a truck or carriage. When this
mirror is withdrawn, as seen at the dotted
lines, (, the spectators see through the open-
ing of the chamber to the rear wall. The
suit_of armor iz marked H. - Now, if the
mirror be pushed across the chamber, both
the armor, H, and the rear wall disappear,
and the walls of the chamber at E' and E® are reflected so that they appear to be
the walle E* and E‘. There is another suit of armor at I. It is placed so that,
when it ia refiected in the mirror, it will ocoupy the exact position of the other
suit of armor, H. When the mirror is shoved forward and hides the suit
of armor, H, an actor dressed in a similar suit enterg behind the glass by a
secret door, removes the dummy armor, and assumes the same place himself.
All thig time the suit of armor at I is reflected in the mirror, so that a suit of
armor is always visible. The mirror is now drawn back, and the eunit of armor
which the actor wears is seen, When the servant now dusts the armor, it sud-
denly seems to become endowed with life and chases him arcund the room ;
and when it again mounts the steps in the smaller room, the mirror is
ghoved forward, the actor making his escape in time to place the first euit of
armor where it formerly stood. Now the mirror is again drawn out, revealing
the sideg of the room, E' and E', and of course exposing the suit of armor, H.
If the walls, E* and E’, and the armor, I, are correctly placed as regards reflec-
tion, he can pass the mirror to and fro at will, without any change being
detected, a8 the reflection takes the place of
the reality, and we suppose we are looking
at the real object.

Ag the edge of the mirror passes the suit
of armor a hard line ie to be seen, a distinct
vertical line, which would seem to wipe out
the object as it passes. To avoid this, the
inventors hit upon a novel and purely in-
genious expedient. They etched vertical
lines in the silver back of the glass at the
end which first passes across the field of view, beginning with thick silvered
spaces close together, and tapering, with the lines farther apart as shown in onr
diagram, Fig. 3. It can thus be seen that the reflected article gradually appears
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inatead of coming sndderly into view, and when the mirror is moved away the
real article gradually appesars.

In order that the edges of the glass may be better disguiced as it moves
forward or backward, the edge is cut or ground into ateps, as shown in Fig. 4.

By the apparatus described above, many changes can be made, as a living
man appearing in a previously empty chair, flowers growing on an empty bush,
o change of a man into a woman, a painted picture into a living one, ete. In
some effects a table is employed, to all appearances the common square
kitchen table. A person is seen sitting at the table, which is empty ; sud-
denly there appears before him a large dish of oranges or a meal. This is
arranged by providing the table with a slot which runs diagonaily from corner
to corner. This allows the glass to iravel through it, and thns shuts off one-
half of the table, Articles are placed on the tabls, bebind the glass, which
is now withdrawn, leaving them to be seen upon the tuble. The slot in the
top of the table ia covered with sheet rubber or other material.
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BranyoW, EiLLis. Conjuring for Amateurs, A Practical Treatise on How to Perform
Modern Tricks. London, 1897, 8vo. 122 pp.
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Tavror, Rev. E. 8. History of Playing Cards. 48 plates and woodcats. London,
1885. 8vo.

Contains anecdotes of the uses of ‘cards in conjuring, fortune-telllng, and card-sharping.
THAUMATURGIA ; or, Elucidations of the Marvelous. By an Oxonian, London, 1885, 12me.
TiMavENNTS, T. T. History of the Art of Magic. With o 8ketch of Alexander Herrmsann,

Now York, 1887, 8vo.

Tinpar, Marcus, Tricks with Pennies. New Iilustrated Magezine, August, 1887,
pp. 873-378.

TIssANDIER, GasToN. Popular Scientific Recreations, & Storehouse of Instruction and
Amusement ; in which the Marvels of Natural Philosoply, Chemistry, Geology,
Astronomy, eic., are Explained and Nlustrated, Mainly by Means of Pleasing Experi-

ments and Attractive Ps.st'unes. London and New York, —. 4to. 884 pp.
Thle monamentul work s s t latlon of T4 lier's Les réeréations scientifigues, with msny addlitions,
Itconiaine & few conjuring feats of A very nlmpl.e nature, and an srposé of the ghost {llusion snd 4 i-head

trick. In the chopter on clocks, the resder wili ind an Interesting descrlptlon of Ruber'l-ﬂoudln s fanaoua
magical Hmepieee, which ran apparently withoot worke, It wlil be remembered that one of these wizard
clocks was the means of introducing Houdin to the Freneh pablic as a prestidigitateur, as explained In the
introductlon—'* The Mysterles of Modurn Magic.”

TREWEY, FBLIciaN. Bhadowgraphy: Howit isDone. London, 1888. 8vo. (Pamphlet.)

TrRuEsDELL, JouN W. The Bottom Facts Concerning the Science of Spiritualism : derived
from careful investigations covering a period of tweaty-five years. New York, 1883
Bvo. 331 pp.

Hxposés of alate-writing fenia and cabinet arts. A valuable work,

WEATHERLY, L. A. The Bupernatural? With chapter on Oriental Magic, Spiritualism,

and Theosoply, by J. N. Maskelyne, Bristol, 1884, 1lmo. 288 pp

WELTON, TroMas. Mental Magic; a Rationale of Thonght-Reading and its Phenomens.
London, 1884, 4to.

Warte Macic, Encyclopedia Britannics, vol, xv. pp. 20’?—21.1.

WHOLE AnrT oF LEGERDEMAIN ; or, Hocusspocus Laid Open and Explained. [Anon.]
Philadelphia, 1852, 18mo.
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FRENCH.

ANTONIO, CARLO. Dictionnaire encrelopédique, Avec atlas, Paris, 1792-1788. 4to, 900 pp.

Hcientlfic recreatlons, illuslone, and ¢nnjuclng tricks, lngenious applications of science to lodustry, ete.
The works of Decremps, Ozanam, Guyot, Pinetti, and Montucla, ete., are largely drawn opon.

—— Trésor des jeux. The Hague, 1789.
Cup aod bal! eonjoring., 1rlcks with carda, ete,, illustrated.
CPAK, AL, Ce gqu'on peut faire avec les eufs. Collection compldte et varide des expéri-

ences faeciles et amunantes pounvant &tre exécatées par tout le monde avec des ceufs,
Paris, 1889. 12mo. 168 pp.

A work devoted solely to conjuring tricke performed with eggs.

CoMBINAIBON EGYPTIENNE DU CELREBRE CacLioaTro. Véritable explication des six cents
principaux songes, Figures noirea et colorides. Paria, —. 12mo,
35
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CoMTE, and FONTENELLE, JULIE DE. 8orciers, ou la magie blanche dévoilée par les
découvertes de la chimie, do la physique, et de la mécanique. Paris, —.

Couve. Physique amusante, Paris, 1801,

DecneExps, N. La magie blanche dévoilée. ou explication de tours surprenants qui font
depuis pen I'admiration de la capitale et de 1la provinee, avec des réflexions sur la
baguette divinaioire, les antomates joueurs d’6checs. Figures explicatives. Paris,
1784, 1788, 1792. 8veo.

—— Supplément & la Mapie blanche dévoilde, contenant l'explication de plusieurs tours
nouveaux jouds depuis peu 3 Londres, avec des éclaircissements sur les artifices des
joueurs de profession, les eadrans aympathiques, le mouvement perpétuel, les chevanr
savans, les poupées parlantes, les automates dansants, les ventrilogues, les sabots
élastiques. Figures. Paris, 1785, 1788, 1782, Bvo.

—— Eclaircissernents 8 Ja Magie blanche dévoilde. Paris, 1785, 8vo.

—— Testament de Jérome Sharp, professeur de physigue amusante, odt 'on trouve parmi
plusieurs tours de subtilité qu'on peut exéeuter sans aucune dépense, dea préeceptes,
des exemples sur 'art de faire des chansons impremptu, pour servir de suite et de
complément & 1a Magieblanche dévoilée. Figures, Paris, 1786, 1788, 1789, 1793, 8vo,

— Codicile de Jérome Sharp, professeur de physique amusante, od I'on trouve parmi
plusieurs tours, diversea réeréations relatives anx sciences et beauxz-arts, pour servir
de suite 4 1a, Magie blanche, Figures, Paris, 1788, 1791, 1793. Svo.

—— Les petites aventures de Jérome Sharp, professeur de physique amusante, onvrage con-
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la manidre noire. Avec 18 figures grav. en bois, DBruzelles et Paris, 1788, 1790,
1798, 8vo,
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The Codictle de Jérome Sharp wag poblisbed during the * Reign of Terror® of Lhe ¥rench Mevolution., Ile
author did not fall & victim to the gulllotine, but lived to a good old age, dying in the year 1826, This work
conialne & portrult of Decrempa,

De MceoN., La Magie blanche dévoilée, Paris, 1855,
—— Manuel des sorciers.  Paris, 1802

—— Récréutions de physique. Paris, 18828,
DicksoNN.  Mes trues, Paris, 1898,

DicTioNNAIRE DE TRUCE ; illusions de plysique amusante, 1 vol. {with one volame of
steel plates). Paris, 1792. 878 pp.

TNCTIONNAIRE DES ANA.  Parig, 1784,  4to.
Dinor, Nouvelle biographie générale. Paris, 1359. See article Robert-Houdin,
Ducrrr, ETIENNE. Tours d'escamatoge, anciens et nouveaux. DParis, —.

FaipEatU, F. Les amusements scientifiques, récréations sur les illusions, on erreurs des
sens, Paria, —,

GanpoN, F, A. Ja seconde vue dévoilée. Paris, 1840,

GRraNDPRE. Magicien moderne, Paris, —. 570 pp.
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Hatix. Robert.Houdin, sa vie, ses wuvres, son théitre. Paris, 1857,
HrEL1ox. Physique amusante. 1660,
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La NovvELLE Macie Brawcue DEvoiLEE, Amusgntes grande initiation & la vraie
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L’Escamoreus HamILE, ou l'art d'amuser agréablement une Société, contenant les tours de
cartes, ete, Pesth, 1816,

Maaus, Magie blanche en famille. Parls, 1893. 352 pp.

MANUEL DES FORCIERS, ot cours de récréntions physiques, mathématiques, tours de
cartes et gibeciére ; suivi des petits jeux de socidté et le lenrs pénitenas, Cinquieme
€dition, avec figures, Paris, 1820. 16mo. 293 pp.

Maxiox, F. Magie naturelle, ou optigue amusante. In Afz Optique. 1869,
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MoywET, GEORGES, Trucs et décors, Paris, 1885. 8vo,

~— M, J. L'Envers du théitre, Paris, 1875, 16mo.

Navpg, G. Apologie pour tous les grands hommes qui ont esté accuser de magie. Paris,
1669. 24mo.

O7ANaM, Jacques, Récréations mathématiques ot physiques. Paris, 1684, 2 vols. Bvo,
Other editions published tn 1720, 1728, 1725, 1735, 1741, 1749, 1750, 1778, 1790,
Contalne many coricus sclentiflc diverelooe, besides (ricks with cupe and balls, pyrotechny, ete,

PINETTI, DE WILDALLE, JEAN-JOREPH. Amusements physiques. Pariz, 1784, Bvo, 95 pp.
—— The Same. Nouvelle édition angmentée par l'suteur de six nouvelles grav, Paris,
1785, Bvo,

—— The Same. Troisidme &dition angmentée de quelque nouvelles expériences phyriques
et de gravuren. Parig, 1791, 8Bvo, *

This work by the fwmous Pluett), king of conjurers of the clghiventh century, 1a & lttle handbook of very
plmple experitents In natorsl magic, evidently deetgred to be eold it the theatre, Tt contuing no slelght-of-hand
experiments, or anything of value to a professionnl. Pluett! carefully prescrved the secreis of hie tricks, and
died without makleg any revelaijons, Decrempe, however, hae safficlently aciuainted ws with them In his
Mugrie Manche dipoitde,  An wlition in English of Pinetti's book was publlsbed in London,  On the tltle-
page the conjurer expresses himself se followa ; " Physlcal amnsements and diverting experiments composed and
performed in dlfferent copituls of Enrope, Aod in London. By Signor Gisseppe Fiuetti, de Willdalle, Knight of
the Qerman Order of Merit of 8t Philip, professor of mathematica nnd natursl philesophy, pensloned by the
court of Pruesia, patronized by all the royal fanlly of France, aggregato of the Royal Academy of Sciences and
Belles-lettres of Bordeanxs, ete. Losodon, 1984.™ 8% pp.

The most intercsting thlug about Hitla inelgnificant hooklet 1a & sieel-plate frontiaplece contulning a portrait
of lhe preat magician. Two winged chernba gre depicted, placing the bust of Pinetll in the temple of arts. The
motto reads : ** Des genles placent 1o buste de M. le Profussenr Ploett! dsus le temple des arts, ao milleu des
tustruments de physique et de mathematigues,™
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Ponsix, J. N. Noanvelle magie blanche dévoilée, physique occulte, et cours complet de
prestidigitation, contenant tons lea tours nouveaux qui ont été exéentéy jusqu’ & ce
jour sur les théftres ou ailleurs, et qui n'ont pas encore été publiés, et un grand nombre
de tours d'un effet surprenant, d’'une exécation facile, et tout & fait inconnus du public
et des professeurs, Parig, 1858, 8vo. 812 pp.
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PRESTIDIGITATION MODERNE, Figures, Parig, =,
Scientific recreations, tricks with cards, etc. Bpiritism exposed.
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RonerteoN, ETIENNE-GasPARD, Mémoires récréatifs et anecdotiques. 2 vols. Paris,
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—— Mémoires physiques et phantasmagorie. 2 vols, Paris, 1840
Very intereatlug sxposds of ghoat llevions, phantesmagaoria, optical tricks, etc.

Ronin, ), Histoire des spectrea vivants et impalpables ; secrets de la physique amusante.

Paris, 1884. 4to.
Ghost itinal lalned. Dluaions similar to those described by Pepper in * The Tme 8tory of the (¢host."

Rocuas, ALBERT bE, Les origines de la science et ses premidres applications. Paris, 8vo.
288 pp.
A very elaborate treatise on the natura] magic of ancicot tloes, primitive acience, ete,

I,
GERMAN.

ANpERS, FRITZ. Der junge Tansendkuenstler. Leipzig, 1884,
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— Handbuch der TascLenspielerkunst oder die Geheimnisse der natuerlichen Magie.
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—— Verschiedenes zum Unterricht und zur Unterhaltung. fuer Liebhaber der Gaukel-
tasche, des Magnetismus und anderer Seltenheiten. 2 Bde. mit Kpfr. Muenchen, 1793,
8vo, )
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Tefeln, Nuernberg, 1794. 8veo.

Guvor. Neue physikal. und mathemat. Belnstigangen oder Bammlung. von neuen
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Chemie. 7 Thle., 4 Bde. mit vielon Kpfrn. Augsburg, 1772-77. Svo.

HwoepraND. Due Buch der alten natuerl. Magie oder Kungt und Wunderbuch, darin
enthalten viale wunderbare Geheimnisse, Kunststaecke, ete. Baltimore, 8vo,

Jacopy-Harss. Illostrierte Zaober.Soirfe. Teipzig. 117 pp.
EErNDORFFER, Prof. Carl Bosco. Zauber-Cabinet. Leipzig, 1874,
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Jahrg. 1809-10.
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344 pp.
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Karten-Eunststuecke, mit und ohne Apparate. Stattgart, 1895, 8vo. 125 pp.

~—n~ Die Magie im Salon, Eine Auswall neuner, leicht ausfuehrbarer Zauber-Eunststuecke
chne Apparate. Btuttgart, 1803, 8ve. 104 pp,

-—— Zauber-Soirde, Ausfuehrliche und genaue Anleitung zur Vorfuelhrung von Zauber-
Kunststuecken in privaten Kreisen, Btuttgart, 1893, . 8vo. ¥ pp.

TroumBoLDT, J. Streichholzspiele. Leipzig, 1880,

WaaNER, J. Neusestes Zauberkabinet ; Auswahl von magischen, Karten, Rechnungs.u.
anderen Kunstetuechen, Wien, 1708. 3vo.

WALLBERGENS, Semmlung. natuerl, Zauberkuenste oder aufriclitige Entdeckungen
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Wein u. Feldbau gehoeren. Btutigart, 1768, Bvo,

WiLLMANN, CARL. Die moderne Salon-Magie. Leipzig, 1801. 480 pp.

—— Moderne Wunder. Leipzig, 1802. Third Edition, 1897, 8vo, 320 pp.

 Moderne Wander ™ contalns Interesting sxposés of pretended medinmakip, ciairvoyance, second slght
automata, and stage llosions,

—-— Znuber-Welt,
A monthly magarine of natural magic and prestidigitation, edited by Willmann.

ZavusgR-BucH. Natlirlicher, oder nen erdffneter Bpielplatz rarer Knste, in welchem alle
Taschenspioler-, mathemat. nnd physikal, Kfinste, Karten-, Wirfel- ete, Spiele
beschrieben b, mit vielen Figuren erliutert werden, Belir selten u, izteressant.
Ntrnberg, 1762. 8vo, 7523 pp.
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Qomez, 8. R. Los divertidos, curicsos, jueges de escamoteo.
KresprL, Kawr. Nuevo manual de magia blanca. Paris, 1888,
MINGTET E YRoL, P. Juegos de manos, Madrid, 1733, 16mo,

PatoNca, I R, El moderno prestidigitador, Valencia, 1887,

V.
ITALTAN,

iocar NoMERIOT Farrr Arcani Panesati, da (iuseppe Antonio Alberti Bolognese;
seconda edizione adornata di fignre. In Venezia, 1780. 8vo,

—The Same Napoli, 1814, 8vo.
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HiLoepraNDT, W. Magie Nataralis, 1610,
HieroLyTrve, Ref. Om, Haer, iv. 34, 55.
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Acres' projecting device, 500.
Acrobat, weighted, 308,
Altar, Heron's marvelons, 236,
Altars, marvelous, 210, 211,
Amphitrite, 81. ’
Ancient magic, 203-250.
Anvil, Siegfried’s, 830,

Apple and ninepin, dissppearance of, 180,

Agquarium, ink converted into an, 131.
Aquatic locomotion, 480.

Arena, nautical, 345-347,

Artist, toy, 376.

Automata, B8T-878.

Automata and curious toys, 367-408.
Automaton, an ancient, 241.
Automaton, curious, 374.

Aantomaton, the oldest, 206-208,

Bacchus, shrine of, 204-208,
Baldwins and second sight, the, 108,
Ball, Houdin’s magic, 137.

Ball, the mysterious, 148,

Balsamo, see Cagliostro,

Basket trick, the Tmlian, 48,

Battle scenes, 308,

Beugnot cited, &.

Bird thut flies, toy, 413.

Birds, photography of, 478.

Bilack art, 84.

Black ground, photography upon, 425,
Blitz, Signor, 19,

Blue-room trick, 532.

Boiler, Tleron’s tubular, 287,
Borders, 259,

Bottle and glass, the traveling, 129,
Bottle magic, 229,

Bridges, 255.

Buorlingane, H. J., ciled, 6, 19.
Bust, photographic, 448.

Cabaret du Neant, 5.
Cabinet, Houdin’s magie, 81.
Cabinets, Thorn’s, B8,
Cagliostro, 8-6.

INDEX.

Cake baked in a hat, 117.

Camera for ribbon photography, 500,

Camera, pinhole, 454.

Cuarlotti, 8.

Cart, toy, 401.

Cassadaga propaganda, 35.

Catastrophe, photographing a, 447,

Catcher, photo thief, 457,

Caulk, William B., 50.

Cellini, Benvenuto, invokes sorcery, 3.

Centrifugal force, experiments in, 383,

Chariot and pole, 256,

Chess players, automaton, 387,

Chest, Ioudin’s magic, 17.

Chronophotographic apparutus, amateur,
485,

Chronophotographic camera, 405,
Chronophotography, 462487,
Cinematograph camera, 508.
Coin, the dissolving, 122

Coing, magie, 121.

Ceins, the mnltiplieation of, 120,
Collar, the spirit, 53,
Columbus’s egg, 397,

Comatula, 484

Composite photography, 459.
Comus, 7.

Conjurer’s tricks, 106-138.

Crash effect, 304,

Crystallized ornaments, 409,
Curions toys, 340,

Curtain, electric, 268,

Curtain, fan drop, 268,

Crbele, the statue of, 200,
Cyeloramas, 374341,

I’Ache, M, Caran, 181-188.
IFaffre, Mouseignenr, 12,
Dhance, the skirt, 342.
Dancers, the, 392.

Dark chamber, 467.

Day to night effect, 287,
Denth's head, enchanted, 100,
Decapitation, 48,
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Demeny chronophotographlc apparatus, 401.
Detective thief catcher, 457,

Doll, phonographic, 402,

Dragon In * Siegfried,” 832.

Drawing, magical, 410,

Drinking horn, Heron’s, 226.

Drops, 259,

Dhel, electrical, 342,

Duplex photography, 488,

Egp, Columbus’s, 397,

Egg tricks, 105, 118G, 118,
Egypt, magic in ancient, 1.
Elasticity, tricks in, 406.
Electric cyclorama, 388,
Electrical stage effects, 328-844.
Electrical toys, 885-387.
Electro-photo thief catcher, 457,
Engine, origin of the steam, 234-338,
Eolipils, Heron's, 285.
Escalopier, 12-15.

Fatner, 383.

Fire and smoke effects, 305,
Pire, tricks with, 149, 152,
Firearms, theatrical, 309.
Fire eaters, 149, 152,

Fire eaters and sword tricks, 140-163.
Firefly, electric, 385.
Fireworks, 362-860,

Flies, 254.

Floed, alter the, 31,
Flowers, the birth of, 113,
Flowers, the cone of, 108,
Flowers, muygic, 104,
Flowers, the gueen of, 74,
Forge, Sieglried’s, 828,

Ghost, Pepper's, 53.

Glass, platinized, 86.

Glass of wine, invisible journey of a, 132.
“ (Fone,” 520,

Gravity, experiments in, 384,

Greek lamps, loys, ete., 238-260,
Gridirons, 253,

Grisi, Comte (e, 8-10.

Gull, photograph of, 479.

Gun, photographic, 476,

Hagen's theatrical system, 295,
Half-woman, the living, 6.
Handkerchief iricks, 105, 123, 181, 133.
Harps, magic, 108.

Hat tricks, 114-119.

Head, photographing a, 444,
Head, the talking, 69.

Heller and second sight, 185.
Heller, Robert, 19.

Heller, Robert, in the East, 1.
Heron ecited, 208-250.

Herrmann, Alexander, 21-23,
Herrmann, Carl, 18, 21-22,
Herrmann, Leon, 28.

Horse, photograph of, 464.

Horse race on the stage, 324,
Horse, 1he decapitated drinking, 244,
Horse's gallop, photograph of, 475
Houdin's inagic ball, 137.
Hondin's magic cabinet, 81.

TNusion, optical, $80.

Illusive photography, 441.

Ink, goblet of, 131,
Introduction, 1-26.

Invention A.p. ve. B.c., 317-810,
Isola brothers, 10{.

Jacob’s ladder, 369,

Japanese mirrors, 418,

Jewels, electrie, 337.

Jugglers, 139, 141,

Jugglers and acrobatic performances, 139-
148.

Jumping, photograph of, 470,

Kellar, H., 24.

KEellar'a “ Queen of Fiowers,” 74
Kinetograph, 488.

Kinetoscope, stercopticon, 495,
Kircher cited, 212, 239,

Kolta, B, de, 24,

Kolta's appearing lady, 80-43,

Ladder, Jacob's, 399,

Lady, the appearing, 8842,
Lady, the disappearing, 42, 43.
Lamps, perpetual, 239.

Lamps, toys, ete., 289-250.
Lavater, 423,

Lightning cffect, 302,
Lohengrin's swan, 312,

Liouis XYV, and Comte de Grist, 10,
Lustral water vessel, 218, 220,
Lynn, the mystery of Dr., €3.

Mackaye's theatrical Inventions, 278, 374,
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Magic, beginning of natural, 2.
Magic boxes, 128.

Magic eabinets, 127.

Magic envelopes, 128,

Magic, myateries of modern, 1-28,
Magic photographs, 456,

Magie portfolios, 127.

Magic table, the, 519,

Magnetic oracle, 881,

Man, u steam, 87V,

Marvelous vessels of the Greeks, 281-283,
Mask of Balsamo, 100.
Maskelyne, J. M., 24.

Match trick, 408.

Maze, mystic, 84,

Medusa, photography of, 483,
Mental magic, 184-202.
Metempsychosis, 532.
Micromotoscope, 514,

Mikado, the, 401,

Mirage, artificial, 438.

Mirrors, Japanese, 416.

Mirrors, magic, 418.

Mouey maker, 381.

Mocn, a trip to the, 348-858.
Moon effocts, 288,

Mouse, the animated. 135,
Moving pictures, projection of, 488-516.
Muitipbotography, 451.

Multiple portrait, 450.
Mutograph, 501,

Mutoscope, 501.

Muybridge's experiments, 467.
Mysterious disappearances, 2754,

Nantical arena, 845-847.
Necktie, photegraphic, 465,
Neobeultism, 96.
Nostradamus, B,

Odometers, 247-250.

0Odors, imitation of, 810,

Opera glass, trick, 412,

Opora house, behind the scenes of an,
251-267,

Optical tricks, 55-88.

Oracle, magnetic, 391,

Orgah, electrical, 283,

Organs, ancient, 280-238.

Ornaments, crystallized, 408,

Paint bridge, 264.
Palanquin, the magic, 84

Palladio’s theater, 289,

Pepper, professor, 8.
Phonographic doli, 403
Photographic diversions, 428-516,
Photographic gun, 476.
Photographic necktie, 455.
Photographic porirait, 448.
Photographing a catastrophe, 447,
Photographing & head, 444,
Photographs, magic, 466.
Photographby, compoeite, 460,
Photography, duplex, 4388,
Photography, illusive, 441.
Photography, spirt, 432.
Photography upon black ground, 435.
Photo thiet catcher, 438,
Physiological station, 488.
Pictures, moving, projection of, 488-518,
Pigeon, photograph of, 479,
Pinetli, 184.

Pinhole camera, 454,

Planchette table, 414,

Platinized glass, 86.

Portrait, multiple, 460.

Portraits, magic, 411.

Post test, spiritualistic, 52,
Princess, the decapitated, 77.
Property room, 265.

Psycho, 368,

Puppets, animated, 170-173.
Puzzle, novel, 4047

Race course, clectrical, 888

Race on the stage, 824,

Rainbow effect, 800

Rain effect, 209,

# Rheingoid,” floating women in, 314.
Ribhon photography, 509,
Robert-Houdin, 11-1%.
Robert-Houdin, second sight, 184.
Robertson, E, G., 7.

Robinson, W. E,, 21,

Rochas, A, de, cited, 2.

Rollin, 8

Rosebush, the magic, 108.
Running, photograph of, 472,

8aint-Amand cited, 4, §.

8and frame trick, 186.

Scene painting, 298.

Seenes, changing, 205,

Science in the theater, 251-868.
Scurimobile, 84.
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Sea horse, photographs of, 481,
Second sight, 125,

Shadowgraphy, 17T3-181.

Shadows, French, 181-188.

¢ 8he,” 72.

Ship on the stage, B16.

*+ Biegfried,” effects in, 328-355.
Silhouettes, apparatus for taking, 428,
Skirt dance, 342.

Slates, the spirit, 128.

Sliders, 256.

8now effect, B04.

Bpear, Wotan's, 334.

Spider and the fly, the, 53%

Spirit photography, 432,

Stage, ** Asphuleia,” 280.

Stage effecrs, 203-810.

Stage, elevator, 271. ,
Stage inventions, American, 378-278,
Stage, revolving, 276.

Btage tricks, miscellaneous, B9-104,
Stages, ancient and modern, 268-282.
Stages, opera, 252.

Stars, 208,

SBtatue giving a double image, 88,
Steam engine, origin of the, 234-238,
Stella, 79,

Strobeika Persanse, La., 528,

Sun offect, 297,

Sunrise effects, 290,

Sun robe, 814,

Suspended head, 68,

Swan, Lohengrin, 312.

Swing, the haunted, 91,

Switchtzard, theater, 261.

Sword swallowers, 156-161,

Sword trick, 152.

Sword walker, 161, 168

Table rapping, 101,

Tuchyscope, electric, 489.

Target, the human, 153,

Temple of Dagon, construction of, 328,
Teruple tricks of the Greeks, 203-220,
Temples, the machinery of, 213-217.

INDEX,

Theater, eurious pivoted, 287,
Theater, optical, 480.

Theater, Palladio’s, 289,
Theater secrets, 311-344,
Theater with two auditorioms, 283,
The dicajiometer, 221.

Thief catcher, photographie, 457
Thorn, E., 38, 39.

Thought transference, 197-203.
Thunder effect, 301.

Ties, spiritualistic, 50.

Toreh, electric, 387,

Torpedo, 484.

Torrini, see Grisi.

Toy, a Greek, 248,

Toys, ancient, 393.

Toys electrical, 8685-398.
Transformation, gradusl, 807,
Trupeze, revolving, 142.

Traps, 253, 311,

Trewey the shadowgraphist, 25, 173-181.

Trick photography, 423-516.
Tricks, miscellaneous, 407421,
Tricks, optical, 55-88. '
Trilby, the illusion of, 89,
Trunk, the mysterious, 44,
Trunk trick, the, 528,

Tulips, electric, 335.

Tumbler, 397,

Vanity Fair, 27.

Ventriloquism and animated pappets, 184-

172,
Vessels, magical, 227,
Vicenza, theater at, 289,
Vitascope, 497,

Walking on the ceiling, 144.
Walking, photograph of, 471,
Wave effect, 304,

Wine changed to water, 184,
Woman, the invisible, 102,
Womnan, the three-headed, 80,

X.ray illusion, #6.
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