12 ; ON LIGHT.

by the union of the: finely divided phosphorus with the oxygen of the air.
I'he mame of Greek - modernised into Fenian—fire is given to this solution,
which should only be made and used in small quantities,

IS MECHANICAL FORCE 10 BE REGARDED A5 A TRUE SOURCE OF LiGHT?
Since the numerons experiments made at Shoehuryness with iron plates and

Weavy i, it s been Sscertained. over and over again that heat and
1 wil at the moment the impact or blow isgiven by ¢

Blondin. A, e mechanical fignre; p, the lme-light, o, the handies used to produce the movements

Arrangement.of Mechanism and Oxy.Hyidrogen Light re ;u'm-.ll to produce the effect of the Shadow
af the l.guvf

‘probably, the light. It is found that almost all bodies which acquire phos-
{)horcsccncc by exposure to the sun, or insolation, or by heat, also become
uminous by friction or percussion.  Sometimes the light obtained by friction
is simply clectrical. The sparks from a flint and steel are due to the com-
bustion of minute particles of metal accelerated by the heat eliminated at the

SOURCES OF LIGHT.

F1G. 12.—Effect in front of the Curtain.

moment the particle is struck off. Mechanical force can only be regarded
as an indirect mode of producing light, because heat is first developed ; heat
is a source of light.

From what has been previously stated, it will be understood that all matter
may be divided in relation to light into luminous and non-luminous bodies.
The sun or a lighted lamp would represent the former, and the moon with the
other planets, or a piece of whitened board, the latter, because our satellite
shines by borrowed light from the sun, and not by any inherent self-luminosity;
the piece of bpard will reflect and scatter the rays of light from the lamp,
and whilst doing this appears very bright. At the same time the board
obstructs the licht and casts a ehadnn hahind i ~=3 4

-

Fig. 200, . One or more lime lights, throwing rays reflected by concave mirrors on to

the face B, from whence they are reflected to ¢ ¢, the first condensers.
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Pictures, "Chang" and others, are always %ure to draw a
public of their own. Yooz

Going back to the earlier period of shows and showing, mention
must be made of the 'I'ravelling Peep show man who toured the
country villages with his show on his back, and this in many
instances, was the only entertainment to be enjoyed in the
more rural parts of England. One can imagine the joy of the
young people, who having paid thelr pennies, were allowed to
take a privileged peep into the lagic Box, whilst the show-
man told some thrilling story in conjunction with the various
scenes he showed, finishing his entertainment by singing some
absurd ditty, thus causing added enjoyment to his patrons and
sending them away with a smile on their faces.

The direct descendants of the travelling Peep Show were the
various similar forms of entertainment which were established
in many of the leading towns throughout sngland, whilst for
home entertainment, the The liegalethoscope , with its illum-
inated interior and wonderful scenes, was a thing of beauty
and a joy for ever, showing pictures as it did, stereoscop-
ically which stood out in relief as if in real life.

There were also the penny broadsheets which were always popu-
lar amongst the youth of the middle of the 19th century and

such subjects as "The Sroken pridge,""Waxy Wobbler the Cobler,
"George and the vragon", all made to cut out and fit up to
form a Gallanty show, where figures were shown in Silhouette
form upon a screen, usually consisting of a pocket handker-
chief with a tallow candle as8 the illuminant.

Perhaps the greatest exponent of this form of sntertainment
known on the music Halls as shadowgraphy, was Felician Trewe
the entertainer who gave the first public show of movies at
the Polytechnic, and he usually topped the bill at most of
the leading music halls throughout sngland, his entertainment
being both novel and comical, and his booklet issued in 1888
entitled "How it is done"™ was purchased by many members of
the audience after seeing his shadow show enacted.

Turninz over the pages of that delightful work by Warwlck
Wroth, F.S.A. entitled "London Pleasure Gardens of the
Eighteenth Century"™ we learn much of the ways that the popu-
lace enjoyed their Pleasure Gardens which existed in many
localities on the outskirts of London. Samuel Pepys writing
in his Diery, tells how he took the waters at Fox Hall in
June 1665, and there stayed pleasantly walking and spending
but sixpence till nine at night.







Evidently Fox Hall, must have been the forértinner of the
famous Vauxhall Gardens which became so popular about a
century later. These gardens might be termed the fore-

runners of the Cinema as amonst other attractions they




Tﬂvidentlwr Fox Hell, must have bee the forertinner of the
famous Vauxhall Gardens which became so popular about a
century later. These a uCLM v'; be termed the fore-
runners of the Cinema a qutu er attractions they
“pwed illuminated trajqparancluu, Dioramas, etc.
ere was another popular pleasure garden at Ranelagh, called
Rotunda, also Cupar's Gardens :arylebone Gardens, etc.
es gardens seemed to have PO“ﬂL; ne of the principle
tractions of the period, and to attend these resorts from
e middle of th f"tth,nuu and “clA into the nineteenth
nhtury was q 'e a “MldabAQ undertaking, judging from the
buted, Highway Robbery with viol“nce seemed
and "unnaba everywhere, and to ens ur‘ as far
safety of their patrons, many proprietors of
provided horse patrols to convoy them
City and West End of London.
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ama. Some scenes were also shown in panoramic form being
painted upon huge canvasses mounted upon vertical rollers and
when slowly unwound from one roller to the other, caused many
thrills of excitement with the beautiful views mam¥ displayed.

1t is interesting to recall the remarks of pean sSwift in his
writings to stella on march 27th 1733 when he mekes the following
statement:- L went to see a famous moving plcture, and never
saw anything so pretty, etc.

The Eidophusikon was originally painted and produced by De—
Loutherberg the artist, and the meaning of the word was:-
"Atrue representation of nature."” Amongst the meny patrons who
often visited this form of entertainment was Gainsboro, the
great artist and painter, and so delighted was he with the
panorama displayed, that upon one occasion, when a violent
thunderstorm was raging outside, whilst a similar incident was
being shown upon the canvas with the usual storm sound effects,
he induced De Loutherberg to accompany him on to the roof of
the building where they could both see and hear the natural
thunderstorm raging in the heavens, and the imitation one
given in the Hall, when Gainsborough turned to De-Loutherberg
the producer, and said "I like your manufactured thunder the
beub.

The Panorama was also an entertainment using e huge painted
back cloth with water effects and boats and characters in the
foreground, aoftentimes scenes in India were shown with horses
end elephants parading in the foreground, and when these
scenes were properly illdminated they presented a very wonder-
ful and spectacular sight. Amongst the more popular of these P
numerous Panoramas, etc. was Daguerre's show in Paris 1816 %o

1823 and Burford's Panorama in Leicester Square, which stood on °
the identical site now occupied by the Empire Theatre. —

The last of this type of entertainment resolved itself into
travelling shows for the Music Hall and amongst the most success-
ful shows touring England were Poole's Myriorama and Hamilton's
Excurséions, both of which, were eventually run off the road by
the popularity of the movies.

Leicester Square and its purliens seems to have always been
famous for the various shows given there, and amongst the names
which at one time were very popular were Linwood's Gallery,
Panorama Royal, Wilde's Globe, and farther on down Piccadilly
the famous Lowther Arcade.

The Cosmorame was formed by setting up a series of small
views behind a partition each being shown in perspectige and when

brilliantly illuminated gave a colourable imitation of life in
other lands. It might almost be likened to a series of Peep
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CARPETS, CABINET FURNITURE,

AND

GENERAL FURNISHING ESTABLISHMENT.

TO THE NOBILITY, GENTRY, AND THE PUBLIC.

BEG to inform them that they have now compieted E-BUILDING of their NEW
.‘-_hSES, ane of the largest and most commedious buil Landon; have Ware R
Galleries built for the express convenigice of their 3 stomers,

H. and R.now particularly invite all partics F ing ing CABINET FURNITURE,
or CARPETS ard RUGS, to visit this Establizhmer inspect the di nt articles, which
will be fu}md upon inspection, for style, quality, the best Hou reconomy in the
Metropolis ; asd the Largest Stock in England to select from, as a General F ng Warehouse.
N.B. Several larze Winged Wardrobes ; Picr, Chimney, and Toilet Glasses, in grent variety.

Telescope Dining, Circular, and Oval Drawing” Room Tables, decided bargains.

Obzerve,—14 and 15, Leicester Square,
NEXT DOOR TO I]URFOR]).S PANORAMA.

\

YEOUS EXHIBITIONS.

CYCLORAMA,

.. An exhibition of singular novelty and
he direction of the proprietors of the
horama, unequalled in beauty, of Lisbon,
he Tagus, and the fearful Earthquake of
syweetly serene and lovely than the waters
\d impressive than the noble buildings,
>the the sides of the majestic heights; or
lly agitated waves, amidst which nume-
olling madly on their mountain summits
‘depths below. The dioramic effects of
autifully varied, and the moving parts of
sat cleverness, to re-produce the appalling

rors.

on takes place at two and half-past tnree
g at half-past seven and nine o'clock.
werved seats, sixpence extra. Children
criptive guide, sixpence.

{E DIORAMA,

7 Messrs. Morgan and Pugin, in four
This exhibition, which had long been
ight at Paris, was opened in the Regent’s
ber, 1823. It differs from the Panorama
of a circular view of the objects repre-
picture at once in perspective; and it i
the Panorama and Cosmorama, in the
cts are depicted, and in the completeness

d by the disposition of the building, and
ight and shade, that the optical deception
cult for the spectator to persuade himself
ing a work of art. Two views are exhi-
fice a year

six oclock. Admission, two shillings ;

BURFORD’S PANORAMA,

Leicester Square. This exhibition is the oldest establishment of the
kind in London, having been originally opened in 1790 : it is under
the proprietorship of Mr. Robert Buiford, This gentleman’s ever
active pencil places before our view, in rapid succession, every spot
celebrated in ancient or modern history, or deriving eclat from recent

The Cosmorama, from an old advertise-

ment.

This was an early form of picture

entertainment.
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MISCELLANEOUS EXHIBITIONS. 267

THE CYCLORAMA,

Albany Street, Regent’s Park. An exhibition of singular novelty and
attraction, produced under the direction of the proprietors of the
Colosseum, consisting of a Panorama, unequalled in beauty, of Lisbon,
the magnificent Scenery of the Tagus, and the fearful Earthquake of
1755. Nothing can be more sweetly serene and lovely than the waters
of the Tagus; more grand and impressive than the noble buildings,
churches, and castles, that elothe the sides of the majestic heights; or
more terrible than the fearfully agitated waves, amidst which nume-
rous gallant vessels are seen rolling madly on their mountain summits
or plunging into the awful depths below. The dioramic effects of
shade and colour are very beautifully varied, and the moving parts of
the picture contrived with great cleverness, to re-produce the appalling
scene in all its attractive horrors.

Open daily. The exhibition takes place at two and half-past toree
o'clock; and in the evening at half-past seven and nine o'clock.
Admission, one shilling; reserved seats, sixpence extra. Children
and schools, half-price. ~Descriptive guide, sixpence.

THE DIORAMA,

Regent’s Park. Erected by Messrs. Morgan and Pugin, in four
months, at a cost of £9,000. This exhibition, which had long been
an object of wonder and delight at Paris, was opened in the Regent’s
Park on the 29th of September, 1823. It differs from the Panorama
in this respect, that instead of a circular view of the objects repre-
sented, it exhibits the whole picture at once in perspective; and it is
decidedly superior, both to the Panorama and Cosmorama, in the
fidelity with which the objects are depicted, and in the completeness
of the illusion.

Such is the effect produced by the disposition of the building, and
the various modifications of light and shade, that the optical deception
is complete; and it is difficult for the spectator to persuade himself
that he is only contemplating a work of art. Two views are exhi-
bited, which are changed twice a year

Open daily, from ten till six o'clock. Admission, two shillings ;
description, “ratis,

BURFORD’S PANORAMA,

Leicester Square. This exhibition js the oldest establishment of the
kind in London, having been originally opened in 1790 : it is under
the proprietorship of Mr. Robert Buiford, This gentleman’s ever
active pencil places before our view, in rapid succession, every spot
celebrated in ancient or modein history, or deriving eclat from recent







(Too late for the eonch,)

ers as it may interest to Brand's Popular
Antiguities, aind Strutt’s English Sports. A
deseription of them would be out of place
. and we have mentioned them only
confirming a remark which we have
where made; viz.—that in addition to
such recreations as arise out of the season, or
belong to it in a special sense,—whatever
othér pames or amusements have, at any
time. been of popular use, have generally in-
serted themselves into this lengthened and
joyous festival; and that all the forms in
hich mirth or happiness habitually sought
_nn.i\l'rn, \'nn-l_‘;rl:;_(:ltwL from all guarters, at
ging of the Chrismas hells.
] iy s, or jugglers, who an-
wle micth at the Christmas fireside,
weral allusions in Chaucer’s tales :
and Aubrey, in reference thereto, mentions
some of the tricks by which they contributed
to the entertainments of the season. The
exhibitions of such gentry, in modern times,

are generally of a more public kind,—and it
is rarely that they find their way to our fire-
sides. But we have still the galantee-show-
man. wandering up and down our streets and
squares, — with his musical prelude and
tempting announcement, sounding through
the sharp, evening air,—and summoned iato
our warm rooms, to display the shadowy
marvels of his mysterious box, to the young
group who gaze in great wonder and some
awe, from their inspiring places by the cheer-
ful hearth.

[Of the Tllustrations we have left ourselves
but little room to notice as they merit. They
are—QChristmas and his Children, including
an imp with the Wassail Bowl, and Sir Loin
with his banner; Heads of the family, a
comely group; Merry Christmas to you. very
characteristic; Old Christmas on a Goat,
with the Wassail Bowl; the Baronial Hall,
clever ; Mummers ; Enjoying Christmas ; the
Old English Gentleman's Gate, from the old

( Galunlee Show.)
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privilege of luughing just when it struck
them to do so, without inquiring wherefore,
or caring how loud.

Then, what a [e 11 they created ! The
lund reng with their joyous voices j and the
frosty air steamed with the incense of the
good things provided for their entertuin-
ment. Every body kept holiday but the
cooks ; und ull sounds known to the human
enr seemed mingled in the merry paean, suve
the gobble of the turkeys. There were no
turkeys—at least they had lost their * most
sweet voices.”” The turnspits had a hard
time ol it, too. That quaint little book
which beuars the warm and prmni.-&ing title of
« Round about our Coal Fire," tells us that
« by the time dinner was over, they would
look as black and us greasy as a Welch por-
ridge-pot.”” Indeed the accounts of that
time dwell, with great and savoury oln]:hu.-ds,
upon the prominent share which eating and
drinking had in the festivities of the season.
There must have been sud havoc made
amongst the live stock. That there are
turkeys at ull, in our days, is only to be ac-
counted for upon the supposition of England
having been occasionally replenished with
that article from the east; and our present
possession of geese must be explained by the
well-known impossibility of extinguishing
the race of the goose. It is difficult to
imugine a consumplion equul to the recorded
prov Men’s gastronomic cupucities

appear to have been enlarged for the occa-
sion,—us the energies expand to meet erent
emergencies, < The tables,’’

ays the same
ey authority above quoted, * were ull
spread from the first to the last; the sir-
loyns of beef, the ¢'d-pies, the plumb-
porridge, the cupons, turkeys, geese, and
plumb-puddings, were all brought npon the
bourd ; and ull those who had sharp sto-
machs and sharp knives, ale heartily and
¢ were welcome, which gave rise to the
proverb
alll ™

«Merry in the hall, when beards wa

[Talking of Turkeys reminds us that—]
Norfolk must be a noisy county. There
must be a ¢ pretty consideruble deal”’ of gub-
ble, towards the month of November, in that
English Turkistan. But what a silence
have fullen upon its farm -yards, since
Christmas has come round ! Turkeys
indisputably born to be killed. That is an
axiom. It is the end ol their training,—as
it onght to be, (und, in one sense, certainly
is,) of their desires. And, guch being the
destiny of this bird, it may probably be an
object of ambition with a respectuble turkey,
to fulfil its fate, at the period of this high
festival. Certain it is, that, ut no other time,
can it attain to such dignities as belong to
the turkey who smokes on the well stored
table of o Christmas dinner—the most ho-
noured dish of ull the feast. Something like

an anxiety for this promotion is to be in-
ferred from the breathless haste of the tur-
key of which our artist has here given us a
sketch,—in its pursuit of the coach which
has started for London, without it. The
pictare is evidently a portrait. There is un
air of verisimilitude in the eager features,
and about the uction altogether, of the bird,
which stamps it genuine. In its anxiety, it
has come off, without even waiting to be
killed ;—and, at the rate after which it ap-
pears to be travelling, is, we think, likely
enough to come up with a heavily laden
couch. We hope, however, that it is not
in pursuit of the particular conch which we
have seen on its way to the © Swan with two
Necks:’' because we verily believe there i3
no room on #hat conveyance for a single nd-
tional turkey,—even il it shonld succeed in
overtaking it.

* - . - . . .

The average weight given for each turkey,
of the number and gravity of those birds sent
up to London from Norfolk, during two
days of a Christmas, some years ago—is
nearly twelve pounds; but what is called a
fine bird, in Leadenhall Market, weighs,
when trussed, from eighteen to one or two-
and-twenty pounds,—the average price of
which may be stated at twenty shillings ;
and prize turkeys have been known Lo weigh
more than a quarter of a handred weight.

Sports of the Season.

Burton, in his Anatomy of Melanchdly,
mentions as the winter amusements of his
day,—* Cardes, tables and dice, shovelboard,
chesse-play, the philosopher’s game, small
trunke shuttlecocke, billiards, musicke,
pmsiis, singing, dancing, ule-games, frolicks,
jests, riddles, catches, purposes, questions
and commands, merry tales of errant knights,
queenes, lovers, lords, ladies, giauts, dwarles,
theeves, cheaters witches, fayries, goblins
friers,” &e. Amongst the list of Christmas
sports, we, elsewhere, find mention of * jug-
glers and Jjack-puddings, serambling for nuts
and apples, dancing the holbiby-horse, hunting
owls and squirrels, the fool-plough, hot
cockles, (a stick moving on a pivot, with an
apple at one end and a candle at the other,
so that he who missed his bite burned his
nose,) blindman’s buff, forfeits, interludes and
mock-plays ; — also of thread my needle,
Nan,”—* he can do little that can’t do this,”
feed the dove, hunt the slipper, shoeing the
wild mare, post and pair, snap-dragon, the
gathering of omens,—and a great variety of
others. In this long enumeration, our
readers will recognise many which have come
down to the present day, and form still the
amusement of their winter evenings, at the
Christmas-tide, or on the merry night of
Halloween. For an account of many of those
which ate no longer to be found in the list
of holiday-games, we must refer such of our
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PREFATORY NOTE.

HOUGH Shadowgraphy has been known
from time immemorial, and as ’twere a
thing of bye-gone days, Trewey’s practice of
the art comes as a novelty, and is highly
entertaining, alike to the schoolboy and the
lean and slippered pantaloon.

Many works professedly expositions of the
mysteries of shadowland have already been
written, but being in themselves mysteries,
they have been to the uninitiated quite un-
intelligible. The object in placing this pam=
phlet in the hands of the public, is to illustrate
and render practicable to the amateur the
entertaining *‘ Handicraft ”’ of Trewey.

3

Mg o

SHEDoWG RAPHY,
r.Q-lTI-IAN to make “Shadows on the Wall ” there is nothing more easy,

“ but to reduce this to an art there must be called into play much
practice and ingenuity.

The following eight positions of the hand and fingers being exercised,
will give to the beginner very valuable assistance : —

The most convenient distance of the light from the hands is four

feet, and about six feet from the hands to the wall or screen on to which
the shadows are to be thrown.

It will often be found necessary, in order to gain a desirable effect,
to turn the hands a little to the right or to the left.

Many persons use lime-light, which affords a good bold shadow if
the chalk be cut in triangular form ; otherwise, it is apt to cast a grey
border round the edge of the shadow.

The amateur should be careful to cover any mirror in the room
which would reflect the light and cause two shadows.

HAND AND FINGER EXERCISE




e

Fig. 9—The Rabbit—Many works have been produced to explain
and illustrate * Bhadows on the Wall,” and almost invariably have
begun with a rabbit. If there be any who do not know how to perform
this, a glance at the illustration will suffice to instruct.

Fig. 10—The Swan.

Figs. 11 and 12—The Wolf is being performed by Campi and
Frizzo, but

A FEW WORDS ABOUT TREWEY,

* He was & man, take him for all in all,
1 shall not look upon his like again.”

mONS. TREWEY, the original Fantaisist Humoristique, is now
e/ appearing at the principal Theatres in England. Those who
see his entertainment cannot fail to observe that the merit of the per-
formance lies in the marvellous skill which it demands. One sees
many clever conjurers, men who produce strange and apparently im-
possible results by some inexplicable means. It is wonderful, but the
audience knows always that the strange effect is only produced by a
deception of some sort, and that the conjurer has only succeeded in
pretending cleverly to do what was only apparently impossible. The
ordinary apparatus conjurer excites for this reason only our wonder-
ment and not our admiration. His performance has no merit at all
when one sees * how it is done,” Trewey’s entertainment is of a differ-
ent stamp. There are no elaborate apparatus or concealed mechanical
contrivances, no false bottomed and doublelidded boxes. His
“ properties” are of the simplest kind, and his performances excite
one’s amazement on account solely of his skill. He really does what,
to everyone who sees it, is absolutely impossible, and which is only
accomplished by himself by reason of his own cleverness and of a
phenomenal development of manual dexterity. To balance as he does
half a dozen objects on the top of one another as it seems in entire
defiance of the law of gravitation requires an amount of skill, of quick-
ness of the eye and the hand, which is a most marvellous example of
human achievement. And so with his other thousand and one tricks
with cards and coins—with anything. In everything the same wonder-
ful development of dexterity, which the Paris Figaro cleverly described
as “ Treweyism.” It is worth while, perhaps, to consider the manner in
which this “Treweyism ” has been developed, and to do that it is
necessary to know the man and his history.




Fig. 18—The Elephant, and
Fig. 14—The Bird, and
Fig, 15—The Cat, have been perfected by Trewey.

(LIFE OF TREWEY CONTINUED,)

Trewey was born at Augouléme, the great paper-making town in
the South of France, nearly forty years ago. His father was employed
as machinist at one of the manufactories, and occupied a house on the
premises. Here Trewey was born in the workshop, and in the work-
shop it seemed probable that his life would be spent; for the wild
dreams of the father’s ambition was that his son should become
engineer to the manufactory. Trewey, it is tolerably safe to say, would
have made a wonderfully expert mechanic, and ‘would have become a
very original and inventive engineer if the father’s choice had fixed
his subsequent career.  Butb le pare propose and the son chooses for
himself. Trewey finally determined his subsequent career when he
was seven years old, He was taken one day to the circus at Marseilles
and saw the performance of a conjurer. The wonders of mechanics
and triumphs of engineering seemed by comparison little worthy of
imitation. The boy was carried away by his admiration of the wonder-
ful skill of the performer- ~possibly an ordinary fellow enough—and
fully made up his mind, as many thousands of other boys have done,
to become a conjuror. But, unlike the other boys, he seriously tried
to become one. He began to practice at once, to try to do some of the
juggling tricks which he had seen done. As he attained some degree
of boyish proficiency he began to exhibit to his schoolfellows
and playmates with an infantile forecast of the success which later in
life he was to achieve. His schoolboy audience, was appreciative and
encouraging, and he went on to cultivate in a humble way the Thes-
pian muse by rigging up a rough proscenium at a back window in his
father’s house, and performing the everywhere popular Punch and Judy
to a delighted juvenile audience outside. ~The figures were his hands
draped in rags. The music was limited to an overture on the comb
and curl paper, and there was no charge for.admission, but the success
was greaf.




Fig. 16—The 0ld Man,
Fig. 17— Perfect Nose,”
Fig. 18—The Countryman, and

(LIFE OF TREWEY CONTINUED.)

He remained firm in his intention of becoming a professional con-
Jjuror, and was not, perhaps, a very diligent student at school. There
was not very much to be learnt from books in the eonjuring way.
A slate he found by practice could be made to spin round in a very
interesting manner when balanced on the point of a slate pencil, but
it was an exercise that began to pall after a time ; and a spelling book
was rather too large to conjure up a tight juvenile sleeve Paternal
gifts of sous he valued mostly because they were handy things to con-
Jure with, and he kept his pence for that purpose. Bugar candy
delighted him not, since it was only good to eat, and its purchase
deprived him of his best apparatus. The father began reluctantly to
acknowledge after a time that the engineer project had better perhaps
be given up, and he decided to make some slight concession to the

boy’s love of mystery and to bring him up as a priest. So at ten years

of age he was sent to the local seminary where the only branch of his
ghostly studies which he found to his liking were those in the gym-
nasium. Here he was facile princeps, as he was too when the time
came round for the representation of the school play. Then his pre-
viously acquired dramatic experiences stood him in good stead, and he
was always comic man in the play. But these occasions were too few
and far between for-a boy who was possesséd by the one idea of
witching the world with noble feats of conjwming. His fellow students
formed an always appreciative audience; but the world within the
college walls was too little for a boy of his ambition. He wanted
wider appreciation of the results of his religious education ; and one
day, after he had completed three years of constant conjuring practice
at the seminaire, he went to Marseilles, where his parents were then
residing, for a short holiday, and refused to return. He was kept at
home, but there was a revival of the original engineering intention,
and the boy was sent daily to work at the factory. It was a delightful




Fig. 19.—The Grimacer—have been performed, but imperfectly, by
others.

Fig. 20—The Volunteer, and
Fig. 21—Robinson Crusoe—-are Trewey’s inventions,

(LIFE OF TREWEY CONTINUED.)
change for him. He could go and see all the conjurers and jugglers
at the circus, and, after all, mechanics had some connection with the
art upon which his mind was centred. The lathe, he perceived with
deligat, had its uses for turning the plates, and cups, and balls, and a
thousand other things, such as form part of a conjurer's apparatus.

And besides, anvils, vices, and hammers, though cumbro.s things to
palm, yet yielded satisfactory balancing effects, and formed material
for many new and interesting tricks. He had more coins to practice
with now than he had had before, and his progress was faster than
ever. He went on practising, practising, and making such simple
apparatus as is required for a performance of sleight-of-hand, until the
uime came when he considered himself qualified to perform in publie,
and then one day he suddenly disappeared in company with an acrobat,
already a professional, whose acquaintance he had formed, and entered
upon his professional career. He was fifteen years old then, and as he
had been practising ever since he was seven, he had become tolerably
expert. The other member of the company was not much older, bus
the two boys went to work in a business-like manner to give perform-
ances: in the cafés of the neighbouring towns. They were fairly
successful sometimes, but Trewey is not ashamed now to recollect many
occasions at the time when the travelling variety com pany of two found
themselves hungry aud tired, but with nothing to eat and nowhere to
sleep. Often has he been reduced to the necessity of borrowing from
some obliging landlord of the café wherein his performance was given,
such primitive apparati as knives, forks, and potatoes with which to
juggle, and bottles and glasses to provide an exhibition of balancing
feats. But success or non-success, it is all the same to the enthusiast,
either stimulates to fresh exertions, and all the time he was practising,
as he always had done before, and as he has always done since. Success
soon begins to come to those who seek it in this diligent fashion, and

in a year of these wanderings the young juggler had established «




Tig, 22—The Jockey, and
Fig. 28—The Rope Dancer—were invented by Trewey during his
last visit to the Alhambra. At the same time,

(LIFE OF TREWEY CONTINUED.)

local reputation which brought to him the offer of an engagement in
one of the Marseilles music halls. It was not a very grand engage-
ment, nor a particularly lucrative one, but it was one step on the road
to popular recognition. The salary was tenpence a day, and the duties
were multifarions. He had to give his own entertainment, and to
take part in the pantomimic and comedy performances every night.
It was not a very elevated professional status this, but such is it was
it was shared on equal terms by no less a personage than Plessis, who
is now the greatest of the French comedians, and it was made pleasant
by the appreciation which lis skill met with. And as was the custom
in French places of amusement appreciation was warmly expressed.
A custom very prevalent at this time was to throw money on to the
stage to the performers, and Trewey got a good share of these favors.
This once common manifestation of approval has since become un-
popular.

He had long acquired the habit of saving his money to conjure
with, and he saved up his money to such purpose that in a short time
he was able to conjure himself into the posssssion of two grand new
costumes, which, together with his popularity, enabled him to command
an engagement at the Alcazar, the principal place of amusement in
Marseilles, where his first great success was achieved. He was only
seventeen years old now, but he had made for himself a good position,
which from that day he has gooe on to improve. Other engagements
offered themselves in quick succession, and Trewey soon became a
favourite performer in all the principal towns of the South of France,
where he remained for the next three or four years, always turning his
manual skill to fresh account in the invention of new tricks. After a
while Trewey returned to the peripatetic branch of the profession, and
started afresh as the proprietor of a travelling caravan pantomime and
variety company. They travelled from one little town to another, and




Fig. 24—The Boatman, and
Fig. 26—The Fisherman—were first produced.

(LIFE. OF TREWEY CONTINUED.)
in this time Trewey plays many parts, including Pierrot and Cassandre,
the clown and pantaloon of French pantomime; he dances in the
Clodoche, a grotesque quadrille ; takes part in a “gag” comedy, in
addition to giving his own entertainment, and practising always. It
was a bare subsistence only that was gained in this manner for two
years ; after which, an offer of an engagement came to him from Bor-

deaux. Here he was most successful, and made a great sensation with
a number of new feats of balancing with bottles, &ec., which he had
been busy for a long time perfecting himself in. This was an entirely
new and original style of entertainment, and is the style with which
he is now identified. It wus now that the term “ Treweyism ” became
& household word, and the black skin-tight costume, in which for
eighteen years he used to appear, with chalked face and white pow-
dered periwig, led to the name of Trewey being prefixed to any novel
attire. His appearance in this costume (the “clown de Balon?”) is
depicted in a preceding page. Trewey’s fame quickly spread. An
offer came for an engagement at the Concert des Ambassadeurs, in
Paris, and a great success there made his reputation complete. Since
then he has never been without engagements. He stayed in Paris
nine years, appearing at all the principal places of entertainment with
the most unqualified success. Since then he has travelled all over
Europe—in Spain, Germany, Belgium, Austria, Russia, and England—
everywhere with the greatest success. In Spain his reception was a
triumph, and so great was his popularify that the match boxes sold in
the streets bore his portrait. In other countries his success was as
great, the entire European press being unanimous in his praise. His
portrait in various guises, often with political and social significance,
has appeared in such well-known papers as the Journal Illustre, the
Illustrasiona Spana y America, Der Worstellung Zeitung, La Campana
de Gracia, La Bombe, Le Jeune Garde, La Caricature, The Entiacte,
The Looking Glass, and recently The Northern Review. Many medals
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Fig 26—The perfection of the Preacher.
Fig. 26A—Shews the mode by which the Preacher is performed.

(LIFE OF TREWEY CONTINUED.)
and testimonials have been presented to the subject of this sketch from
various scientific, ethnographie and philanthropie societies, creating him
member of these institutions.

Versatility is one of the most remarkable of Trewey’s characteristics;
he has always something equally novel and marvellous from week to
week. His appearance on the stage is prepossessing in the highest
degree, being a man of splendid physique, with a jovial smiling counte-
nance  The plain and unassuming black Court dress is peculiaily
adapted to his graceful stature and expressive actions. This dress
was designated the “ Trewey Costume” by the Costumier who designed
and made it, Though the appearance of this remarkable artiste is
striking in the extreme in its artistic personality, he avoids all un-
necessary or gaudy display in his equipage, albeit it is of a most
complete description, and undoubtedly more valuable than that of any
other performer of ‘this character.

Amongst the prineipal of Trewey’s enterfainments are balancing

tricks of the most bewildering nature, and of which he is the grand
master.

Legerdemain, in which he makes use of eggs, handkerchiefs, coins
and cards With the latter, using only one hand, he makes seven

distinetly different euts on a pack, “ringing the changes ” in a remark-

able fashion. His dexterity in throwing cards is extraordinary; to give

an idea of the distance to which he ean throw them, imagine the space
from the stage of the Alhambra (said to be the largest hall in Europe)
to the furthest part of the top gallery. At this theatre Trewey
fulfilled a fourfeen months’ most suceessful engagement.

He gives 2 musical entertainment, sweet and Folian, with instru-
ments of his own invention.
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THE PANTOMIME; INVENTED BY TREWEY.

Fig. 27.—The policeman is the “ follower ” of the servant girl. He
knocks at the door, and the girl appears at the upstairs window, and
after an exchange of compliments, the girl withdraws herself from the
window and reappears at the door. She gives to the policeman a drink
from the bottle ; and he, after wiping his beard, kisses her and retires,

(LIFE OF TREWEY CONTINUED.)

He possesses great skill in the uncommon art of writing backwards
any words selected by his audience, and is a lightening sketch artiste
of éxceptional ability.

His manipulation of what the French call “ Le papier da papa
Mathieu,” by which he makes numerous familiar objects, is a revival of
an old popular amusement

He is the anthor of comie scenes for mimic performance, viz., “Here,
There, and Everywhere,” “ Out of Town, “The Persecuted Pianist,”
and “ Boum (!!) Servez.” With the latter he opened a most successtul
campaign in Paris and other large cities.

“ Tabarin,” or Twenty-five heads under one hat,” is a performance
named after the inventor. Trewey’s mobile features serve his purpose
well in this exhibition of “individualities.” It is not so much “the
bonnet,” but “ the head that is in it,” and while some have attempted
a few impersonations in this way, Trewey in a very short time illustrates
a “ National Portrait Gallery.” Among others, there is the Irishman,
with a broad grin over the “ kissing of the blarney stone;” a Secotchman,
severe of countenance, and calculating perhaps, the cost; a happy-go-
lucky Spanish fisherman ; the Chinaman, with both fingers up as a tally ;
a coquette (a la Minnie Palmer), Louis XI. (after Irving), the humorous
man (after Toole), Turk, Arab, a Jesuit priest, schoolman, and so on,
one of the best being that of Napoleon. They are all done in pantomime,

The “ shadowgraph ” is, perhaps, the part of Trewey’s present enter-
tainment that surprises and amuses most, as people are not likely to
note so readily the finesse of his other work. To explain and illustrate
the mysteriesof this entertainment is the objectof the present little work.

The motto which he has adopted as his own is * Travail (work),
patience, and progress, and there can be no doubt of how he has
followed out the precept. There is no royal road to learning, and

CHARACTERS

SHADOW
PANTOMIME.

THE POLICEMAN

THE OLD

DRINKING




Fig. 28 —Then comes the itinerant musician, playing a doleful air
upon the clarionet. Paterfamilias comes to the bedroom window, and
motions the player away, but the musician derisively strikes up a lively
tune, and Paterfamilias now makes his appearance armed with a long
broom, with which he thrashes him. The musiciam still persisting,
Paterfamilias next produces the water jug, and pours the contents
upon the head of the luckless serenader, who quickly makes his exit.

It will be noticed that the little accessories, such as the helmet for
the policeman, the broom, &c., are little articles which may easily be
cut from pasteboard, and, where necessary, attached to the figures by
means of an india-rubher ring fastened to the properties, The water
Jug, however, must be an actual little vessel in order to contain sand,
which, when poured out, gives all the appearance of a flow of water.

The amateur, with perseverence, can achieve all the results set forth
in thig book, and with a little ingenuity may possibly invent others,
and the amusement afforded will prove ample repayment for his labour.

(LIFE OF TREWEY CONTINUED.)
Trewey’s gifts have been acquired by patience and perseverance.

In thinking of the patience and industry of the Frenchman to
acquire so many gifts for the amusement of others, there was some
satisfaction in knowing that they were realising due recognition and
reward,

The Prince of Wales has many times witnessed his performance,

while the Emperor of Austria, Baron Rothschild, and others, have, on-

more than one occasion, sent for him specially to come and perform
for them.

Trewey has several pupils and copyists, one in particular (a pupil), of
whom he entertains great hopes. This pupil is now travelling on the
Continent, under the name of “ Fayardx, J ougleur and Treweyiste,”

This book is intended as a prologue to a larger work which will
shortly be published, and which will contain a full and complete
description, with illustrations, of all Trewey’s complicated art.
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Price List of Conjuring Tricks, post free, 6d.
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Shows placed side by side,

The Coliseum at Regents Park the main entrace to which was in
Cambridge Terrace and the rear entrance in Albany Street, was
another popular resort, wherein were shown many fine Dioramas
and Panoramas. This bullding was erected in 1822 and showed
& wonderful Panorama of London by day and by night, a series
of lantern entertainments were also given here running contemp-
orary to those given at the old Polytechniec, an advertisement
culled from the "Times™ newspaper of 1845 after telling of the
numerous thrills to be experienced and the price of admission
to be paid to see the marvels contained in this emporium states:-
that the Proprietors of the Coliseum have added a further
GLYP§OTHECA attraction in the new Corridor by adding a "Glytotheca" which
was an awenue of stone statues,and as coal gas had’Jist been
invented, it stated that the corridor was lighted by twenty six
colossal tripods of gas jets. This should make some of our
present day showmen quite envious, and all the thrills put
together, would scarcely be enough to startle a rabbit at the
present time.

The Egyptian Hall in Piccadilly, which stood almost opposite
the Lowther Arcade was another resort renowned for showing

Panoramas of trips to other lands. The Ascent of Mont Blanc
with its snow scenes, and the rescue of a traveller by a St.
Bernard Dog, had a record run at this house. This building
erected in 1812 was pulled down to make room for the present
permanent stone structure known as Egyptian House.

Travelling showmen were much in evidence from the middle of the
elghteenth century to the latter part of the nineteenth century,
when for an agreed fee they would attend parties and receptions,
entertaining the guests with Gallanty Shows, Shadow Shows and
Marionettes and a popular item always included in their Pro-
grammes was the story of the Broken Bridge. Jointed dolls and
Puppets have been in use right from the time of the kgyptians

to show life-like movements and to enact little plays, and in
the British luseum can be seen some clever examples of jointed
dolls discovered in the buried cities of Herculaneum and
Pompeii.

From the time of vulean onwards, there are records of the con-
struction of wonderful mechanical Puppets, these finding much
Tavour with the ancients, where they were used to represent
living characters. The ancient Chinese also used similar figures
for their Ombres Chinois or shadow shows of 5000 B.C. Creek
dramatists were masters in the Art of Puppet Shows or Marionettes
and several writers attribute the original conception of the
Punch and Judy Show to this source. The squeaking voice of
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Punch has been handed down through the centuries and is

supposed to be the invention of a Greek showman of the period
who used a small speaking trmmpet to alter the tone of his voice
each time he brought the figure of Punch into operation.

7eyang Purwa or Marionette shows of the Javanese are the direct
descendants of the similar characters uséd by the Ancient
Chinese 5000 B.C, whilst the Burmese in their lMarionette Shows
used the title "Yotthe-Pive™ and these entertainments always
proved extremely popular through all the countries of the East,

Ithas been very difficult to try and arrive at the correct date
at which this form of sntertainment entered England, but it is
quite possible for the Romans to have been responsible for its
introduction. Peppy's in his wonderful diary quotes many
instances of visits to Bartholomew Fair to witness Puppet Plays,
whilst in a visit to Lord Brouncker on October 'th 1662 he
states:- At night by coach again to my Lords, but he is still
at Whitehall with the King before whom the Puppet Plays 1 saw
at Covent Garden are acted this night.™

The great Ben Johnson makes mention of the fact that he twice
visited the Puppet Show to witness one play "Everyman out of

his humour® and in his writings of Bartholomew he speaks of

one John Littlewit who speaking to his wife,Nell Wynne, the
fight,he says:- "Nell wilt come with me to the Kair I'the

day, I go to visit the motion man for whom I have writ a play. ?
There are maeny other learned men that allude to these various
forms of entertainment, and even at the present time the Music
Hall is not above including in its programme an item by the
Marionettes.

Thus we see the various forms of entertainment which preceeded
the Movies, all of which used Magic Lanters, Shadow Shows

and Moving HFigures, in their endeavour to amuse the public, all
of whichnpiayed their several parts in preparing the way for
Kinematography or lMoving Picture Shows to follow.
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one person who was so persistent in his demands to glve

this new illuminant a trial wes lr. Winsor who 1it Pall Mell
with e series of Gas Jets in 1807, and who later in 1816
formed the National Light anc J“a, Company for supplying

of England with Coal Gas. This popularised the

1€

the whole

use of Cas and gave a great impetus To the use of the

optical lantersp as it was found that both Coal Gas or Hydrogen

and Oxygen could be rendered portall and stored in stout linen
bags lined with rubber, which method was supplanted later

by comp ““SSPu cas stored in iron cylinders, the supply of

:hosu gases being regulated by means of specially constructed

regulators 1aur0uuoe‘ between the ‘ j

Bude idea of introducing a
of a ll ht was not long in u
means of using the two mixed invented by Lieutenant
Drummond in 18 Bu, who flr;t - his Oxy-Celcium light
using a cylinder of lime l';- Jet for his Gases to
impinge on to. This anH a case in candle power, and
it also gave OTL of light, the luminous

spot when correctly adebtpd ha'“v bout 4 of en inch in
circumference, and giving an “F”“ctlv; light of over 200 candle
_LJO WeT.

Oxygen into the centre
a much more effective

1 ;o b

Dty 4

« Gurney als rried out some successful applications,
1ich were again 1 red ur ‘. =“o?33”0“ Daniels wl
ir

ng a special High Power Jet cceeded in glving

l
h
us
of

300 candle power by using 7-*? cases under pressure,
Hst”04 of lightin" was iver r adopted for nearly all
the first exhibi 1S -f moving pictures, as it was readily
portable and as avnlW ha 1896 were only of small
dimensions, this form of 1llum1nant proved adequate and gave
good results upon the screen.

turator was another form of lighting used for the
ani iated pictures, which used Ether in place of
in conjunction with Oxygen, but as this mixture was
c dangerous, it was banned from use after several dis-
astrous fires and 6191031035 ad occurred with much loss of
lifeo

the most terrible Jiga s which occurred through
,plosion of an Ether S b was that of the holo-
cvharity Bazaar in is tth 1897, when
ons lost their lives, ame ig qltﬁa, and
mlnutea the whole buil was built almost
wood, was one mass was this
conflagration that caused Council and
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strictions
endering all
eproof as poss

thorities to issue stringent re
addiences against fire, and r
films were used, as nearly fir

Having explained the use of limelight for projection purposes,
1t is interesting to recall an episode which happened to a
well known exhibitor of Moving Pictures who received s Royal
Command to appear before the Prince of Wales (later King
Edward V1l). Arriving at his destination, the exhibitor
set up his apparatus ready to give the entertainment, when to
his dismay he found he had forgotten to bring the very nec-
essary pillar and tray upon which to mount his Oxy-Hydrogen
limelight Jet for use inside the lanterm As there was no
time to return snd get the missi ns artioles, he thought he
could manage to hold e Je - ;] e gh for a sufficient
length of time show each of his ing ures, nhlcl at
that time were on v 4 T i eng s sted upon the
screen about e minute Upon H = the F e of Wales
entering the room and taking hi seat . 24 was given
to commence., Not realizing he intense heat eated by the
Oxy-Hydrogen Jet, the & ] found 1t an impossibility
to hold th ight ste it was burning his ha H&.
produce > disastro SLlu of simply showing
light ugon he screen :'? a glimpse of a piec tu“c noT and

I
again, ‘The Prince after wit: c&sln; several abortive
rose from his seat, and in hi
turned to his host and said - them Moving
Well ! ! let them move™, after g which he at
the room.

It was not very long before the electriec Arec Lamps ousted
all other forms of artificial light as an illuminant for
Motion Pictures. As none of the Music Halls or Theatres

in 1896 had any other form of illuminant than Gas, i1t caused
many of the first exhibitions to be given under very trying
and difficult circumstances. In meny instances a set of
accumulators weighing over one ton, had to be conveyed to the
Theatre or Hall, often travelling e great number of miles, to
find upon ar rlval at their d68u1n tion, the whole effort was
useless, as it was a common occurrence to find the paste in
the grids had 4asnuu out by the slopping of the Electrolite,
thus causing the battery to short out, and become useless,
when a hurriedly obtained limelight outfit had to be pressed
into use, or tne exhibition abendoned altogether.

As electricity plays such a large and important part, both
in the taking and exhibiting of m ving and talking pictures
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SLECTRICITY IS DISCOVERED.

st;tcd b" early historians to have
i manner, at a period

.

recorded that whilst this great phllosopher was taking
X stroll along the sea shore, he picked up some
amber which he saw lying upon the beach., ing
sd in this substance, and wishing to know more about
bbed a 01vce of the amber upon his garment, when to
; e found it attracted many % substances
dead leaves, pieces of
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electricity first discovered, and by the
great philosopher, the earliest known grinci—
werful force were laid, without which it

to project the moving pictures upon the
day, and which has proved itself to be
grown to vast magnitude, and may be
essity to our very existence.
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Although electricity had been discovered long before ti
Christian era, it took many decades before it was adop
an illuminant.
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We know how much we have to thank Sir Isaac Newton, also Andre
Marie Ampere, Count Allesandro volta, whose two names were
perpetually honoured in the terms used for recording electrie
current pressure, volts and amperes, the great Professor
Farraday for his discoveries in electricity and their applica-
tions to light by the use of sticks of charcoal for the element,
also the sglended results achieved by Sir Charles Wheatstone
and others,
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Messrs. Conradty placed upon the market a negative carbon
which was copper coated, and later added a copper core, by
which means a far more intense light, and of greater value
for projection purposes was obtained. The admixture wes

also greatly improved of which the carbons were composed, and
the ingredients consisted of very finely ground coke-breeze,
charcoal and lamp black, being made into a stiff paste by

the introduction of c¢oal tar, and moulded into the necessary
rods for use in the arc lamps. The core composed of a
special admixture was pressed into the centres of the posi-
tive carbons, which were moulded hollow for that purpose, and
the carbons, after being formed, were baked in an oven

There have been many makers of carbons, and the bulk of the
early supplies came from either Conradty's works or the Schiff
mu0u0¢ies at Nurenburg in Germeny, but as these supplies

were naturally cut off during the War with Germany a large
works was inaugurated by the General Electric Co. Ltd. at
Witton, England, which not only made the carbons for the
Government's use for searchlights, etc., but also produced

the XKinarko carbons for cinema projection purposes.

The latest firm to down an all-British factory, making a

large proportion of carbons in use f the high intensity
arc lamps, as used at the present timse, e Messrs . Champion
& Co., Ltd. whose famous brand of "Ship" carbons are now of
world-wide reputation.

re been many half-watt projection type
produced, the >ht from which has been

the use of Mangin mirrors, these are

r use where a short throw of picture is needed,

nerally for home projection purposes,

advent of Talking Pictures the use of Arc Lamps

noise of the spluttering carbons had to be abandoned,
and high power incandescent lamps came into universal use for
Studio lighting.

It was not until the numerous Theatres and Music Halls instealled
their own Electric Generating Plants, and the various Town
ouncils supplied Electricity from their mains, that electriec

light came into general use for pTOJJC ting Moving Pictures.
This could be said to have occurred about 1910 when the

average meximum amount of current used was about S50 amperes,

whilst today with the new high intensity ARCS 200 to 300

amperes are used, there belnu no limit to the candle power

of the light required, for the extremely long distances the

pietures have to be projected.




THE SUN AS AN ARTIST.
HOW THE CAMERA CAME INTO BEING AND WAS APPLIED
TO PHOTOGRAPHY AND KINEMATOGRAPHY.

CHAPTER Noe. 6.

Meny of the earlier scientists gave a great amount of study
and thought to the phenomenon of a reflected image and
many writers give credit for the first description of the
effects of the Camera Obscura to the learned English Monk,
Roger Bacon in 1297. Levi Ben Gerson in a work translated
in A.D. 1343, entitled "De Sinibas et Cordis™ makes mention
of the effects produced by the Camera Obscura.

The next genius to note and record many applications of the
science of optics, was Leonardo-de-Vinci, who was a clever
Painter, Philosopher, lathematician and expert mechaniec.

To him should be given the credit of giving a clear and lucid
explanation of the Camera Obscura in his book Trattato-della-
Pittura written by him about 1470. Therein he gives a vivid
description of the owner of a dog seeing his animal shown

on the wall of a darkened room, being projected through a
hole in the wall by the bright sunlight outside. He also
compared the Camera Obscura to the human eye as he noted that
all imeges were seen inverted, and suggested that perhaps

the crystaline lens of the eye, re-inverted the image and that
was the reason we saw objects in their correct position.

Here then we can say the actual seed was sown for the later
growth of the Camera itself. Many writers followed Leonardo-
de-Vincl and perhaps a short explanation of the Camera Obscura
will prove of interest. One of the most popular forms of

this instrument is that usually to be found at seaside resorts,
exhibitions and similar gatherings. An old engraving printed
in 1840 gives a very good description of a Camera Obscura as
well as the drawing; therein it states, that it is of such
simple construction as to be easily understood, and represents
the objects subjected to it in all their vivid colours, with
s0 unerring a fidelity, that it has always been a favourite
amusement to view its varied and animating pictures. The
engraving shows a circular room, into which the light pene-
trates only through a top opening, all the rest of the

chamber being made light proof and quite dark. A small box
like structure fitted with a lens in front and a mirror
inclined at an angle of 90 degrees inside is fastened to
rotate upon the top opening, and when directed towards a
distent object or scene, it is reflected upon a white screen
below prepared to receive it.







This scene can then be viewed by all those assembled in the
dark chamber to witness it. Now, if we imagine the dark
chamber in the form of a box, and having a lens mounted in
front, with a mirror inclined at an angle of 90 degrees inside
at the back, and an opening cut in the top of the box dir-
ectly over the mirror, with a sheet of ground glass placed
hereon, we get a fair idea of the Camera Obscura in portable
form, which was the actual forerunner of the present day
Camera.

The first records of meking the Camera Obscura into a

separate form are given by Giovanni Baptista Porta in his

book ™iagica Naturalis® published at Frankfort in 1558, There-
in he makes mention of a Pilcture formed with & lens of convex
formation, which gave an outline that was perfectly clear and
distinet, and his explanation of the apparatus, when in use,
might almost be likened to a motion picture entertainment » the
following passage being an extract from his writings:-

"Nothing could be more pleasant for great men and scholars
" and ingenious persons to behold that in a darken&d chamber
"by white sheets objected, one may see as ckarly and per-
"spicuously as if they were before his eyes, hunting banquets,
"armies of enemies, plays and all things that one desireth.
"Let there be over against that Chamber where you desire to
"represent these things, some spacious plain where the sun can
"freely shine, Upon that you shall set trees in order, also
"Woods, mountains, rivers and animals that are really so or
"made by art of wood, or some other matter, you must frame
"little children in them, as we used to bring them in, when
"comedies are acted, and you must counter feit, stags, boars,
"rhinocerets, elephants, lions, and what other creatures you
"desire, then by degrees they must appear coming out of their
"dens, upon the plain. The hunter, he must come with his hun-
"ting pole, nets and other necessaries that may represent
"hunting., Let there be horns sounded, with trumpets and cornets
" those that are in the chamber shall see trees,anims s,hunters
"faces and all the rest so pPlainly that they cannot tell whethe
"they be true or delusions. swords shall be drawn and shall
"glitter in at the hole, that they will make people afraid. I
"have often showed this kind of spectacle to my friends, who
"much admired it and took pleasure to see such deceif.™
As previously stated the foregoing extract might almost be
mistaken for the explanation of a moving picture with sound
effects, only that it was written nearly 400 years ago.

There were many early makes of lens suitable for use with the
Camera Obscura, and to get a replica of the scene, or image







j;‘.:'«':’r - page b6




shown upon the ground glass screen of the instrument, it was
only necessary to place a piece of transparent paper over the
glass and sketch the subject in. This method sufficed until
the advent of Tom Wedgewood the clever son of Josiah Wedgewood,
the well known potter, who in 1800 succeeded in obtaining a
Sun Picture or Photogenic drawing, with the aid of common salt
and silver nitrate, upon a sheet of paper, leather and other
substances, when using the Camera Obscura, but although he
could take the pictures, which were in reality photographs, he
could not fix them, and he was unable to accomplish this all
important process before he died, he death occurring while

he was still quite a young man, at 35 years of age in 1805.

The next man to construct a camera for securing photographic
pictures and portraits was Neicephore Neipce in Irance, whose
process was taken up later by Daguerre, with whom he entered
into a partnership; producing the wonderful single specimens
of portraiture known as Daguerrotypese. The first man to
really effeect in a commercial form the transition from the
Camera Obscura to the Camera proper was William Henry Fox-
Talbot an IEnglishman of Laycock's Abbey, Wiltshire, who, in
1839 produced the first camera for commercial use and was the
first man to produce a negative upon a glass plate from which
any number of subsequent prints could be made. This was first
called Calotype, afterwards being altered to Talbotype,

being so named after its inventor.

Fox.Talbot's first cameras were constructed of mahogany and
consisted of approximately a square box, with a focusing lens
in a brass mount on the front, and a back opening which allowed
of a glass screen being inserted for forcussing upon, this
being withdrawn and a sensitized negative plate inserted in
it's stead for receiving any image it was desirous to secure.

Many books were printed giving the fullest possible explana-
tion of the marvellous invention Fox-Talbot had accomplished,
and the magazine of science published in May 1840 gave a very
explanatory and detailed article together with several actual
reproductions of both negative and positive photogenic draw-
ings as they were then termed. Thus it may be truthfully
said, that William Henry Fox-Talbot was the first many fto
bring the photographic camera in to being .

One of the first men to manufacture and exploit the sale of
cameras in England was lir. Hemilton, who carried on a very
comfortable business about 1845. Photography soon becane

a popular pastime, and it was nét long before Mr. Hamilton
was imitated by numerous makers of similar instruments all
over the world. The evolution from still photographs to
photographs apparently in motion, was quite a natural one,




more especlally as Fox~Talbot claimed in his original patent
to be able to accomplish this, but as he could not give proof
of his ability %o put his precept into practise, he was forced
to delete this portion of his original claim for a patent,
There were many enthusiasts who endeavoured to accomplish the
invention that fox-Talbot was forced %o relinquish.

A Frenchman nemed Du-Mont in 1861 was granted a patent, in
which he outlined the first principals of Chromo-Photography
using a number of separate glass Negative Plates, dropped

from a magazine above, into a receptacle below, in a specially
constructed camera.

Ducos~du=-iliauron, a native of "rance applied for a peatent in
1864 for the photographic reproduction of any scenes or
objects with all the changes they may have undergone through
a specified period of time, Although this invention has
been cited in many famous law cases, the Patentee never com-
pleted his invention and the patent specification was never
printed.

Je A+ Re Rudge of Bath, ingland, began to take a keen inter-
est in the recording of movement by photographic means when
he was 25 years of age in 1863, Several attemps were made

by this keen enthusiast and in 1868 he succeeded in securing
a series of photographs taken in sequence, alternately, upon
two circular glass plates, from which he printed two posi-
tlves, and in a rather eleborate form of mechanical lantern
slide, showed a seriles of life like movementes upon the soreen.
This invention he completed in 1870 giving it the peculier
title of the Bio-Phantoscope.

Some years later he produced a machine somewhat nearer %o a
motion picture machine, which used seven glass slides shown
in rapid sequence, enough %o give a fair impression of e
given phase of movement, such as man apparently taking his
own head off his shoulders eand placing 1% under his arm, It
was these simple efforts that taught the original inventor
and first patentee of Kinematography how to make & photograph
live upon the screen.

Dr. liarey of Paris was also a great enthusiast in the pursuit
of showing movement by photographic means and in 1868 with
the aid of his clever mechanical engineer, Georges Demeney
suceeeded in making a camera somewhat akin to an ordinary
whole plate studio camera fitted with a handle at the rear,
which roteted a shutter to give a number of separate exposures
upon a single glass plate, not in any sense a motion pidure,
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THE CAMERA OBSCURA.

Tuis instrument, the object of the above
engraving, and present description, was
invented by Friar Bacon more than five
hundred years ago.
construction as to be easily understood, and
represents the objects subjected to it in
all their vivid colors, and with so unerring

| spective will, however, not be ensured by a

It is of such simple |

a fidelity, that it has always been a favourite |

‘amusement to view its varied and animating
pictures. The following is an explanation
of its construction :—

The engraving represents a room, into |

which the light penetrates only through the
topat C. The rays of light A, tinged with
the color of the objects reflected, pass
through a hole in the side of the upper
part of the instrument, and strike upon the
looking-glass or reflector B, from this they
are cast down upon the double convex lens
O, fixed in the cross partition F G—here
they diverge in proportion to the focus of
the lens, and passing onwards are last met

flat table, as will be evident upon considering
that on a flat surface the rays of light
passing through the lens will be shorter in
the centre of the picture, than those that
reach the sides, (asis seen in the figure ;)
in consequence, the representation will be
somewhat distorted, and also more brilliant

| towards the centre than near the circum-

ference of the field of view. To remedy
this, two methods suggest themselves ; one,
to have the table D E part of a hollow

| sphere of a radius according to the distance

of the lens. This arrangement has a serious
objection in delineating "‘the objects re-
presented, because of the impossibility of

| laying a sheet of paper on a spherical body.

| (that is, like' a watch glass,

by the white table below, D E, where the |

original objects are vividly depicted. The
accuracy of proportion and truth of per-
[THIRD EDITION.]

An alteration, therefore, of the lens itself is

| the only remaining resource; if this, instead

of being double convez, be a meniscus glass,
thick in the
middle,) having its concave side mext the
object, and if radii of the two surfaces be
as 1 to 2, the outer rays will be rendered
longer than those near the centre, and by
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this means the correctness and brilliancy of
the picture will be greatly increased.

The upper part of the instrument is made
to turn round upon a groove at F G, by
which means the reflector may be directed
to any side of the landscape; the reflector
B is also moveable on a joint near the centre
of its sides, like a dressing-glass, and thus
it is made to reflect either distant or near
objects. The hole in the side, at the top.
may have a convex lens inserted in it, but
although by this contrivance a larger field
of view is obtained, brilliancy is lost in
('.[lllill l]l'Ol‘J[}]’tiU‘Il. et

———TFhe Camera Ubscura has many modif-

cations: the above construction may be
adapted to alarge conical box, there being
one hole or more cut in the side of it, to
view the cbjects represented on the table
within; or it may be made still more easily
in that form usually called a Portable Camera.

ADDRESS.

Tur increasing desire among all classes for
rational and scientific amusement, induces
the Proprietors to offer to the Public this
cheap and useful publication.

It is not intended to interfere with any of
the mechanical magazines which periodically

issue from the press—its object being very |

different from theirs, and its dcsign much
greater and more comprehensive.

The intention is three-fold. First, to
record, explain, and illustrate all useful dis-
coveries made from time to time in the
MecuaANICAL and PrysicAL Sciences, and
to give full and accurate descriptions of all
new and interesting PriLosopHICAL Appa-
raTUs and Experiments. Besides which
this part of the work will contain critical
and popular Papers on every division
of Narvrar Privosorny and CHEMISTRY,
Erecrricrry, Ganvanism, DMAaGNeTISM,
Eiecrro and Taermo-MaeNeTigM, will
meet with especial attention; and here we
flatter ourselves we have some strength of
experience and correspondence.

AstroNomy, particularly in the making
of Illustrative Apparatus—an account of
which is given in no work whatever.

Oprics and Oprican INsTRUMENTS, with
the recent improvements and discoveries in
Microscoric Science, now of such para-
mount value in understanding the works of
nature.  That new and wonderful Science,
the Porarization or lacuT, will receive
adequate illustration, as well as the valuable

Sciences of Mecmanics, Hyprostarics,
Hyoraviics, and Pxeumarics, with their
application to Manufactures, to Locomotion,
and to the Steam Engine.

Secondly, — Our intention is to supply
what we have long considered to be much
wanted, a ScroorL or Arts, or a manual of
the processes of manufacture and of manipu-
lation, employed in the Fine and Ornamental
Arts, as.well as in the more strictly scientific
subjects.  Thus we shall endeavour to give
plain instructions to perform with success
the Arts of METaL and Woop Exeraving,

—MoprLLing and Castine, Carvine and

OrnaMENTAL TurNiNg. The various styles
of Drawing and Paintine—WorkiNGg IN
Grassand JaraxNinG—DBunL and MoTHER-
or-Peart. Work, &e. &c.

Narvran Histonry, though forming no
essential part of our plan, will not be wholly
neglected. It will. indeed, be necessary to
allude to many natural objects when treating
of the Microscope. Also, the collecting,
the preservation, &ec., of Animars and
Prants, as well as the cleaning and beauti-
fying SueLts and Mingracs, will legiti-
mately come witthin the class of the Orna-
mental Arts. Beyond this, we cannot at
present, promise—unless, indeed, to give
from time to time such short and incidental
notices of the productions of our own coun-
try, as it may be useful for all to know, and
others, which do not interfere with the more
immediate objects of our Publication.

Thirdly —To give a Critican Review of
such New Publications on Science and Art,
as fall under our notice, that the student
shall have a guide to his choice of books,
and that the stranger at a distance may learn
what to purchase with advantage.

Thus we hope to enlist among our readers
every class of persons. The gentleman
who employs his leisure hours in works of
genius or fancy, equally with the artizan
who lives by his manual dexterity—the
lecturer who explains the intricacies of
science, and the student who is but entering
its intricate paths—begging to assure them
all, that what will be offered as original is
mostly the result of long experience, and
what is taken from others shall be only from
the most authentic sources. We shall be
especially solicitous that nothing trivial or
incorreet be presented to our readers at any
time ; for, however much we may endeavour
to render a subject familiar, (and this we
always intend to do,) we shall still exaniine
the mathematical principles upon which it
depends, and the philosophical facts con-
nected with it, and where tests like thes
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V. The Camera Obscura.

\ “dark chamber” is the name of a most amusing, and now, in the
proved form, extremely valuable instrument for photographic purposes. It
is occasionally to be met with in public gardens, and there is a very good
ne on the Hoe at Plymouth.  The construction of the camera for
bserving the surrounding country is very simple, and merely consists
f a flat mirror placed at an angle, by which the picture is reflected

through a double-convex lens on to a white table beneath, (Fig. 300.)




as his efforts were all diagramatic., Marey did eventually
succeed in producing & Moving Plcture Camera in 1886,

with which he took a sequence of plotures of the Champs
Elysees in Paris calling this his Chrono Photogrephy, but
thie was on a strip of celluloid 1/32nd of an inch in thiok-
ness. This same genius was the first man to secure ultra
rapld photographs up %o 10,000 per second.

The first men to construct and patent a camera to take a
sequence of photographs in rapid succession upon a band of
celluloid f£1lm using one lens, and taken from a single view
point was William Friese-Greene a native of Bristol, ingland.
This wonderful invention he accomplished after many fellures
in 1889, The camere wes in the form of an oblong box, some-
what in appearance like the early magazine cameras placed
upon the market by George Zastman, The mechanism was of

a peoullar type being fitted with feed and tekenoff sprockets
and a long Presser Arm %o push the film into a loop, suffic-
{ent for each Photograph, and although this first cemera
was lost to posterity the actual films taken with 1% s¥ill
remain,

Augustin-Le Prince also succeeded in taking a series of
pictures in repid sequence in 1888 but as his patent specifi-
cation only mentions the use of gelatine fitted in fibre
holders, it could hardly be calimed that this was a commercial
form of Kinematographys

Thomas Alva Zdison has ever been put forward as the inventor
of movinz pictures as we know them today. If we take the
actual facts and look into this matter thoroughly, we find
7dison did not patent his Kinetoscope which was the first
instrument he produced, until 1891 and then only in imerica,
thus the credit for meking end using the first perfect camera
using celluloid film must be accorded to Willlam Friese-
Greene, a native of Bristol, ingland.
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WILLIAM HENRY FOX-TALBOT. "*i8co+ 1879
From a photograph by Moftat, Edinburgh




1., . M. DAGUERRE

v Memde. 184N

From a i areotype by Ul .
ascribed to Muayall)




placed his cut figures upon the surface of his sensitized
paer, when, upon exposure to the sun, the portion covered

by his paper patterns remained unchenged, whilst the surround-
ing surface had turned blac,

In 1777 Scheele discovered that the blackening process of the
Silver Nitrate, was due to the reducing power of light, end
that the black deposit was reduced silver. This is precisely
the same effect as the action of light, passing through the
various densities of the photographic negative that produces
$he beautiful photographic prints now so readily obtained,

In this work accomplished by Scheele, we therefore have the
germ of the birth of the great art of photography. The germ
thwe @lscovered was quickly followed up by others, Iir, Senebler
and John W. Ritter corroborated Scheeles experiments, and made
further observations of thelr own.

In 1798 Count Rumford carried out many experiments with
Chloride of Gold, the results of which were used later to
increase the surface brilliancy of Daguerrotype Photographs.

In 1800 Dr. He®schell published his memoirs on the heating
power of the Solar Spectrum, the result of which was the
adoption of the use of yellow or ruby glass as a safe light
in the dark room.

The credit for the first invention for recording the action
of light, to retain by the aid of chemicals, the shapes of
objects and scenes upon leather, paper and other substances,
mast undoubtedly be given to our knglishman, Mr. Thomas
e@good, the fourth son of Josial Wedpood, the famous potter,
who commenced his experiements with e effects of light upon
various chemical compounds in 1792, With the ald of a
Camera Obscura in box form, he succeeded in securing photo-
graphic imeges or as he called them, Sun Pictures, and a letter
written by him upon his experiments to James Watt én November
18th 1800, fully confirms this statement.

1y
q

Tom Wedgwood used for his experiments, several different
substances, and found, for meny of his best results that
leather and paper were ideal, in securing images of the various
objects he desired to meke into his sun pletures, He first
coated the leather or paper with a solution of common salt,
afterwards dipping the surfeces so prepared in a solution of
silver nitrate, which upon being exposed to brilliant sun-
1lizht in his Camera Obscura, received an image.

. » image, he was
lthouzh he was su@eessful in securing the 3@y y
ﬁnablg‘to fix?it, with the result, that upon exposure 1O 1light,
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PHOTOGENIC DRAWING,
( Resumed from No. 4, Page 28.)

"We have hitherto considered this art as

applioabils auly co the deljpeation of fiss and | the instrument upon it, and thus a delineation

| of surrounding objects be obtained, though

trivial objects, and as rather conducive to
amusement than utility ; but as paper acts
not only by direct but reflected light, it may
be made subservient to much more important
uses, by the asssistance of such lenses and
mirrors as reflect the images given to natural
objects upon a screen or medium. The
chief instruments of this character are the
camera obscura and the solar microscope.
The former is applicable to take views of
scenery, equally with small objects, and to
diminish the view according to the desire
of the operator, by removing the camera
more or less distant from the object repre-
sented—or by nsing another camera with a
lens of longer focus.

We have already deseribed this instru-
ment &l ; but to make the construction
of it more clear, the following is a figure of
the box or portable camera obscura, described
ppagetd in which A is the doubly con-
vex lens, the rays of light C passing from
the object, through the lens to the plain
reflector or looking glass B. Here they
are cast upwards to the under side of the

piece of ground glass, placed at D, upon
the upper side of which the picture is seen,
and E is the moveable flap or shutter of |

wood, used to shut off extraneous light.
When used in ordinary circumstances the
doubly convex lens may be ten or twelve

inches focus, but for photogenic purposes [ stendad, batthe blickened exide slso, and

the focus should not be more than six inches,
the whole box being so much the shorter.
The ground glass medium should be re-
moved, and a pane of uaground or common
glass be put in its place; if also the lens be
fitted into a sliding tube, as in the magic
lanthorn, it will be a much saperior in-
strument, as then the focus can be so well
adjusted,

To take a prospect, &e., on photogenic

paper.—Point the portable camera towards
the required view or object, and place a |
piece of the paper (prepared side downwards) |

upon the glass where the picture is seen,
and immediately shut down the upper flap
close upon it.  In half-an-hour the color of
the paper will be changed, in_proportion to
the strength of the light passing -through

of course the lights and shadows seen in the
original will be reversed in the picture.

To take a microscopic object. —Place a
piece of very sensitive paper, a short distance.
(as eight or ten inches) from the object glass
of a solar microscope ; in a few minutes any
object placed in the usual situation of the
instrument will be depicted on the paper
placed to receive it, and will be seen with
infinitely greater exactitude than the most
expert draughtsman can depict it. With
the oxy-hydregen microscope from ten to
twenty minutes are necessary to produce
the requisite effect.

To fiz the Drawings—To do this with
certainty is most difficult. Mr. Talbot says
that to dip the drawings into a saturated
solution of salt and water is sufficient to fix
them, that is, to prevent change when the
finished drawings should afterwards be sub-
jected to light. This receipt may succeed
occasionally, but it does not always, though
certainly it retards, at all times, further
discoloration.

Todide of potassium, or as it is more fre-
quently called, hydriodate of potass, dissolved

| in water, and very much diluted, is a more

useful preparation to wash the drawings with
— it must be used very weak, or it will not
only dissolve the unchanged muriate as is

the drawing be thereby spoiled.

The most certain material to be used
is one of the hyposulphites, as proposed by
Sir W. Herschell, who, very many years
since, showed the peculiar effects of these
salts in decomposing the nitrate, muriate,
and carbonate of silver. Washing the pho-
togenic drawing with a solution of hyposul-
phite of soda, no matter as to the strength
of the solution, the muriate which lies upon
the lighter parts of it will become altered so
much in their nature as to become unalte-
rable to light, while the rest remains dark as
before.

Before using either of these preparations
for fixing the drawings they should be soaked
for a minute or two in hot water, which of
itself removes a large portion of the muriate
of silver that is to be got rid of.

Suppose the drawings when taken are to
be seen only by candlelight, or are required
only to put in a portfolio, that they may be
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sent to a distant place, no preserving prepa-
ration will be necessary; thus travellers
need not trouble themselves to wash their
pictures, till at a future time when they may
have greater leisure.

Applécation—Mr. Talbot has recorded so
many applications of his process that little
can be added to his list. The first advan-
tage which he alludes to is taking of por-
traits or silhouettes, by means of the shadow
thrown upon the paper by the living face.
Second—the copying of paintings on glass
by the light thrown through them on the
prepared paper. It may be remarked that
the effect in this case is very singular, as
may be tried with a magic lanthorn slider,
for as some of the colors intercept the violet
rays of light, the effect produced is often
contrary to that expected;
a part of the glass
lightest color, we might suppose the paper
beneath would become very dark, but in
truth the paper beneath, will gearcely be
changed at all, for the yellow glass will in-
tercept all the violet rays.  Thirdly—
another imitation is that of etchings; this
was suggested by Mr. Havell, and since
claimed also by Mr. Talbot. This is done
by painting a piece of glass with a thick
coat of white oil paint; when dry with the
point of a needle lines or scratches are to
be made through the white lead ground,
as to lay the glass bare, this being done,
place the glass upon a piece of the paper,
and of course every line will be represented
beneath of a black color, and thus an imi-
tation etching will be produced. This has
been thought by some a valuable discovery,
how can it be so. when with precisely the
same skill and labour a real etching on cop-
per or steel can be prepared, and may be
printed afterwards infinitely cheaper than
the mere cost of the photnﬂ'em( paper.

l'0111ﬂll\‘—\hcmkcoplc objects, and here
the art is indeed valuable; Mr. T .ﬂhnl truly
says, '“ The oi)jc‘cb. which the micros cope
unfolds to our view, curious and wonderful
as they are, are often singularly complicated.
The eye indeed may comprehend the whole
which is presented to it in the field of view,
but the powers of the pencil fail to express
these minutize of nature in their innumera-
ble details. What artist could have skill
or patience enough to copy them ? Or grant-
ing that he could do so, must it not be at
the expense of much most valuable time,
which might be most usefully employed ?”
Fifthly — the delineation of architecture,
‘-{,uh‘turn,, 1:111(1“(’.11}(,* and external nature.
Sixthly — the « copying of engravings and

the tracing of various flat objects, such as
the plants in an herbarium, pattern of va-
rious tissues and fabrics, and many other
things incidentally alluded to in these

papers; j and faking 1nto account the
d1sem'ery of Mr. i'lemms (whose plates

adorn our present number) of forming these
various objects at once upon box wood, as
described in our last, we cannot but con-
clude that notwithstanding the uncertainty
there exists in the effect of the process, the
dimness of the copies, and the difficulty of
fixing properly what has been obtained, that
in a short period, this art uncertain as it at
present is, and as all infant arts must be,
will soon arrive at a degree of certainty and
perfection, which will render it of the utmost

for example, if |
s be yellow, as this is the |

consequénce to the artist, the traveller, and
the naturalist ; more especially as all the phi-
losophers and chemists of our own country,
of France, and of Germany, have their at-
tention so forcibly drawn to the subject, in
hopes of explaining the still more important
discoveries of M. Daguerre, who produces
pictures in their proper lights and shadows,
and the valuable process of M. Neipce,
who could, even many years ago, impress
them at once upon a copper plate, engraving
them there, in all their beauty, and with
scarcely any expenditure of either money,
time, or talents.

( Continued on page 59.)
REPRODUCTION OF STATUARY.

A Frencu Artist, M. Colas, has found the

means of applying to sculpture a process
which has much connection with M. Da-
guerre’s invention. By this contrivance the
Venus of Milo, for instance, is identically
re-produced in all its dimensions, from the
original size of the statue to the statuetie of
three feet, an inch, even six lines; and
moreover, it may be done in marble, stone,
ivory, wood, alabaster, &c. M. Colas’s
process employs the hardest as well as the
softest substances, and his copies of statues
and bas-reliefs are so complete that the
imperceptible alterations of the marble worn
by time are exactly re-produced.

or

MAGIC LANTHORN AND PHANTASMAGORIA.

( Resumed from No. 3, page 18.)

the

Sereens and Media.—For receiving
images cast by the common magie lanthorn,
which are viewed on the side of the medium
upon which they are cast, little diffi
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be found, it being only required white and
smooth, Thus a clean-washed sheet,
stretched tightly upon a wall answers the
purpose well, or could a room be devoted to
the purpose of exhibition, as at public in-
stitutions, the whitened wall itself is an ap-
propriate object screen, whether painted in
water or turpentine (oil iz improper as it
produces a glossy surface.) This kind of
sereen is best adapted to exhibit the solar,
lunar, and oxy-hydrogen microscope, and is
that employed for the purpose.

For the use of the Phantasmagorial Lan-
thorn a transparent screen is nece ssary, be-
cause it is pl,u ed between the spectator and
the lanthorn, the objects being thrown upon
one side of the sereen and seen through it
Un the other. Itis therefore to be so far

ransparent as to permit the colors and form
(:f the objects to be seen perfectly and dis-
tinetly, yet not so much as te show the bril-
liant spot of light which the lens of the lan-
thorn casts. In other words, it should be
of such a nature that if you look at a can-
dle through it, you may see a diffused light
but not the flame itself. There is but
common substance which will
dition, and this is tissue paper in its usual
state. Some persons have advised to oil
the paper, but it then becomes too trans-
parent. Others have recommended muslin
wetted, and indeed it makes a tolerably good
medium, but by no means equal to the tis-
sue paper, though its greater strength of
texture renders it um]lah e in circumstances
where paper would be inconvenient. Mr.
Childe uses waxed nw-lm when exhibiting
his ““ Dissolving Views” at the theatres, but
the astronomical lecturers commonly employ
paper in preference.

Another sort of medium was once used,
and to the effeet of which we are indebted
for the Phantasmagoria itself. This instru-
ment was used in 1h:. first instance rather
to inspire terror than to excite mirth, and
the principle upon which it acts is but a
modification of the ancient method of using
the Magic Lanthorn, which also once was
an apparatus used for the worst purposes of
superstition and trickery.
usually

one
fulfil this con-

Its images were
thrown upon smoke rising from a
chafing dish, and when the image was ter-
rific, the apartment cold and gloomy, the

air redolent with essences, and the mind of |

the spectator previously prepared to witness
a miracle, we cannot be surprised that such
an exhibition worked intensely upon the
imagination, and that the Magic Lanthorn

was a powerful instrument in the hands of |

the crafty and the designing.

SCIENCE.

Puainting the Sliders.—Few instructions
can be given upon this part of the subject
beyond the mere naming of materials, these
are few and easily procured. The brushes
to be used are common hair pencils, which
may be cleaned from time to time with tur-
pentine. All the colors must be transparent,
carmine and lake, Prussian blue, Indian yel-
low, burnt sienna, burnt umber, and verdi-
gris, are the colors most employed for the
pictures. They are ground in oil, as sol
in bladders by the artists’ colormen, and
mixed before using with mastic varnish,
which dries quickly and is colorless ; white
is produced by leaving certain parts of the
figure entirely without color, that the light

' ye 1o impediment in passing through.

he half colors are produced by a proper
mixture of red, blue, and yellow; thus pur-
ple by uniting blue and red, orange by red
and yellow, &e. The shadows may be ma-
naged by a stronger tint of the proper co-
lor, or else by brown or blue, according to
the effect required. The outlines of the
figures also may be made first by a fine
camel-hair pencil, dipped in black color. In
painting slides, the chief rule to be observed,
is, to allow properly for the change of color
produced by the light itself, which has a
tendency to cast a \Lllm\v-h tint upon every
part, and thus, paintings that appear in
proper colors by daylight, will often fail
when illuminated by candles or a lamp : the
color of the sky, therefore, must be painted
of a moder di(h‘ dark blue, the trees, grass,
&e., of a bluish green, the reds, never shaded,
with blue, and purple used very sparingly ;
for the blue and red, which produces this eolor
being united to the yellow light, form the
mixture called neutral tint, a color that is
dull and heavy for this purpose. The use
also of opaque eolors, even in producing
shadows or tints is carefully avoided, thus,
white lead must never be used, either alone.
or in combination. It is sometimes desira-
ble to semove a part that has been painted,
after it has become dry, this may be easily
done by a penknife-point, and in those slides
which show clear lines on a dark ground, as
in astronomical diagrams, the effect is pro-
duced by painting the whole black, suffering
it-to dry thoroughly, and then scratching
the lines through the black ground with a
needle or other point; should the lines, thus
made, be desired of any certain color, it is
only requisite to paint them with the proper
tint, after being scratched through.

It is obvious that no rules can possibly be
given to teach the artistical part of painting :
a knowledge of effect—of perspective—of




graphic pl‘:rt‘f sses, such as carbon, gum bichromate, and collotype.

During the present year the museum of this Society has had presented to it
by Miss Talbot:an extremely interesting collection of the apparatus and results
illustrating the various phases of the work of her grandfather. This was formally
handed over to the Society on July 8th, on the occasion of the visit to Lacock Abbey

of the Members of the Photographic Convention of the United Kingdom, and I
feel sure that I am voicing the opinion of not only the Council, but of the general

and also his solar microscope (Fig. 2), both of which played a prominent part in
his initial work., Various experimental cameras for the production of prints upon
paper (Fig. 3) ; cameras in which to ensure correct focus—spyholes blocked with

FIG. 5.

corks are provided in the front panels—(Fig. 4) ; a camera with arrangement:
for taking a picture upon a saucer-shaped sheet of paper, so as to correct spherica
aberration in the lens (Fig. 6). These, amongst others, will well repay th




better to secure one perfect result, rather than a number

of inferior copies. Many experlmonts were subsequently
carried out, with the final result of the very beautiful
Daguerrotype Photographs which were produced by this process

"ha death of Niepce in 1833, Daguerre entered into an
cement with his son, and uh;; continued together until
when they agreed to disclose full particulars of thmir
process to the French Academy of Science, which they
ingly did, receiving a substantial pemsion from tk
Government for so doing.
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In the year 1839 Mr. uoddard invented the Petzval system

of Lens, which reduced thef very long time of exposure
necessary to secure a paguerrotype photo,to half, which
meant that instead of a person sitting for anything from
half to three quarters of an hour in a good light, the

same results were achieved in fifteen minutes. Compare this
with the speed of today when 100,000 photos can be taken per
second.

It was in 1839 at Sir John Herschel UUuli hed a paper,
explaining the e of hyposulphite of soda as a fixing agent,
which had also been used by Daguerre. Eo return to the
British school of Photography, there is no doubt that the
success of Daguerrotype Portraiture gave a stimulus to

other inventors, and in 1833 we find that William Henry Fox
Talbot of Lacock Abbey, Wiltshire commenced to experiment with
the applications of the “Yamera Obscura.

He first used this whilst on holiday in Italy for sketching
purposes, but being dissatisfied with the results obtained,
he made 1t his endeavour to attempt to secure the picture
exactly as shown on the glass screen. After two years close
application, he at last achieved success, being mentioned by
Dr: Farraday at the Royal Institution on January 25th.1839,
thus preparing the way for Fox-Talbot to give a paper in
person which he did explaining his wonderful discoveries a
few days later.

In referring to a scientific magazine published in 1840, we
find rox-Talbot's invention referred to as Photogenic
Drawings, and although no particulars of the process were
divalged, 1% was made quite clear that he had definitely
cuﬂc“euau in making his results perméanent. His process
consisted of first placing a sheet of paper in a strong
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it might be within the bounds of possibility that a baronetey
would be offered to him, and a paper was Ureyared and sent
round to several of the leading members of the Royal Society
to sign, but when Michael Faraday was asked to put his signa-
ture to the document, he flatly refused to have anything to do
with it, stating *“at he did not hold with anyone who patented
scientific discoveries.

In 1852 Fox-Talbot discovered the gelatine process which in its
day played such a large part in the rapid production of illustra-
tions for newspapers and periodicals, and he showed how a mixture
of bichromate and gelatine when exposed to light became insoluble
in water, almost identical with the Phouogravure process still

in use. rox-Talbot fought meny law actions in endeavouring

to uphold his patents, which made him extremely unpopular, and

he certainly did not appear to have made much money from the
various processes he produced, his later hobbies in life were

the collection of antiques, and the translation of Assyrian
inscriptions, he died September 17th 1877.

Sir John Herschel in 1839 read several papers before the

Royal Soclety describing various me ls he had evolved for use
in Photography, and in 1840 he de ibed a method showinz how a
silver print could be bleached by Chloride of Mercury, he also
invented the Ferro-Prussiate or famous blue print paper, a
process so largely used at the present time for the copying of
plans and drawings. Perhaps the greatest boon ever conferred
upon the photographic industry wes his invention of the glass
photographic negativ: 0latb Up till this time, all negatives
were produced upon transparent paper, so it can be readily
understood when Sir John harsc“cll made known his discovery
in 1839 how it was received with acclamation by the whole
photographic worla, : eing the most revolutionary invention
connected with 3

In 1850 Alphonse Louis Poitevin introduced gelatine as a medium
to carry the sensitive silver salts upon a gla plate.

The name of llons Hippolyte Bayard will ever be remembered as an
extremely clever French Inver which many new charms
to the art, and was honoured by being ¢ secretary to the
French Photographic Society as a mark of e esteem in which he

¥ e

1 Wer hd ~A1171 F e
was held by his countrymen.

In 1839 lMungo Ponton invented his Bichromate of Potash paper.
The discovery of Collodion as a medium to carry the silver salts

was perhaps one of the greatest factors in advancing photography
ever known. J.;s was the invention of lMessrs. Schonbien and
Bottger, two sts of Basle who in 1846 used the name
pyroxiline for their hi
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was greatly I1mproved upon




e /
PHOTOGRAPHIC SALES
DEPARTMENT
Tel.: CENTRAL 2001 (1? lines) THE TIMES PUBLISHING COMPANY, Ltd.
Extension No.
PRINTING HOUSE SQUARE
LONDON, E.C.4

Telgs.: ** TIMES, LONDON.”

With the Compliments of
the Photographic Sales Department

Kt /3

/U Vo Za & Fec e
















Oomide
Lolllae,







Having noted in the previous chapter the principle inventions
relating to Photography, many of which were considered in their
time, both wonderful and astounding. It has been impossible

to enumerate every new feature and development of the various
processes enumerated, as to do so, would require several large
volumes, and be altogether outside the scope of this present
Work. Any history of Photography at the present time would be
considered incomplete without an allusion to the really marvel-
lous Infra=Red Photography Ziteasttes a.ﬁ? perfected by 013f‘m’_
Bloch F.I.C., F.R.P.S. the chief chemist of Ilford Ltd., and pasf
President of the Royal Photographic Society. In writing of this
new phase of the Photographic Art, the author has been gracious=-
1y granted permission ighclea—tiwsnder to reproduce the paper
given before the Royal Society of Arts and published by them,
Vol. L.XXX1 Feb. 3rd 1935,

Follow here with booklet and inser@.

it will be seen how vast is the field
= Nl ...... 1ed Photography and the numerous uses;
'HE PHOTOGR4q,  Photography in a dense fog, or in
>e hitherto thought impossible, is now
1 thus a new era opens for an art that

I'16. 5. High-speed photograph, 1/75,000th second.
Golf ball photographed at moment of impact by mashie.
Note flattening of ball. High intensity spark discharge
automatically fired by interrupted light beam and a
photo-electric cell. Output of cell amplified sufficiently
to trip the spark. Photograph by H. E. Edgerton and
K. J. Germes-Lausen, Massachusetts Institute of Tech-
nology. Courtesy Avthur D. Little, Inc., Cambridge, Mass,
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Having noted in the previous chapter the principle inventions
relating to Photography, meny of which were considered in their
time, both wonderful and astounding. It has been impossible

to enumerate every new feature and development of the various
processes enumerated, as to do so, would requ 1ire several large
volumes, and be altogether outside the scope of this present
Work. Any history of Ljotoyhiﬁnm at the present time would be
considered 1ncomnlwl9 without an allusion to the really marvel-
lous Infra=Red Photography Efestbline 4&{1wq'pnbpd by 0laf et
Bloch F.I.C., F.R.P.3. the chief chemist of Ilford Ltd., and pas
President of the Royal Photographic Society. In writing of this
new phase of the hOuOﬁP&DulC Art, the author has been graclious=-
ly granted permission hﬂtﬂd&:iﬂzanﬁﬂ& to reproduce the paper
given before the Royal Soclety of Arts and published by then,
Vole L.XXX1 Feb. 3rd 1935.

Follow here with booklet and insert.

From the foregoing paper it will be seen how vast is the fle
for research Wich Infra Red Photography and the numerous uses
to which it can be applied. FPhotography in a dense fog, or
the dark and at a distance hitherto thought impossible, is now
an accomplished fact, and thus a new era opens for an art that
is a Century old.




RECENT DEVELOPMENTS IN INFRA-RED

PHOTOGRAPHY

By OLAF F. BLOCH, F.I.C.
President of the Royal Photograpbic Society

Photography is a means of recording, and a most convenient means, since it is rapid
in operation, permanent in its results, and possesses, in addition, the supreme merit of
being impersonal and hence impartial. It is so docile a servant that its universal employ-
ment 1s not Slerl'lSln‘L{.

Now photographic recording is effected by differentiation, and the sensitive materials
employed are not only able to differentiate intensities of radiation, but also radiation
of varying wave-lengths. This has been made possible by the discoveries of the organic
chemists who have built up a large number of dyestuffs, most ly of complicated structure,
which are capable of making a photographic emulsion responsive not only to those
portions of the visible spectrum to which it is normally insensitive, but also to the
invisible infra-red region. The ordinary emulsion already possesses high sensitivity
to ultra-violet light, an amount inconveniently large for some purposes.

Visible light occupies an extremely limited portion of the radiation spectrum, the
visibility limits being only from about 3,900 A® at the violet end to about 7,600 A
at the extreme red, and the useful sensitivity of a normal brom-iodo emulsion is from
about 3,200 A° to about 5,400 A°® with 2 maximum sensitivity at 4,600 A°, so that the
two sensitivity ranges differ markedly. When we seek to modify the colour response
of an emulsion, the usual method of employing the specific dyestuff is to add a solution
of it to the emulsion before coating, or, alternatively, it may be used in the form of a
dilute solution in which to bathe the photographic plate. “For each dyestuff and each
emulsion there is usually a relationship between the amount of dye to be used and
optimal sensitising. In whatever manner we effect this optical sensitisation, the original
spectral sensitivity of the emulsions remains and indeed often preponderates.

HisTorICAL

In 1800 Sir William Herschel, using a delicate thermometer, found that heating effects
were at a maximum beyond the visible red of the spectrum, and in 1840 Sir John Herschel
painted a paper with a mixture of gum and lamp black and dipped it when dry into
alcohol ; when this was exposed to the infra-red region of the spectrum he found that
it dried in patches, thus proving the existence of groups of absorption lines,

Ampére, in 1835, appears to have been the first to have supposed that heat rays were
of the same nature as light, differing only in wave-length.

In 1840 Herschel also discovered that if photographic sensitive material which had
been exposed to blue light was exposed subsequently to red light, a reversal of the first
effect took place. This is known as the Herschel effect and a modification of it, together
with allied methods, has been used by Millochau and others for photographing the
spectrum up to 10,000 A°.

Another indirect method of infra-red spectrography was employed by Lehman
who got as far as 20,000 A°. This process depends upon the power of infra-red light
to destroy phosphorescence. An excited phosphorescent screen when placed in the
spectrum has its luminosity diminished or destroyed wherever infra-red lines fall ;
after exposure such a screen is rapidly placed in intimate contact with an ordinary
photographic plate and the effect recorded.

The first calibration of a prism spectroscope in the infra-red was done by Mouton
in 1879 employing interference methods. With the introduction of the bolometer by
Langley in 1881, quantitative work received a new impetus. Rubens was a prolific
worker in this field and by employing wire gratings was able to measure down to
3,240,000 A®, that is, wave-lengths of nearly a third of 2 mm.

Paschen investigated the normal emission spectrum from a black body at various
temperatures, and later work has still further increased the sensitiveness of the methods
employed.




Vogel was probably the first to employ dyestuffs for optical sensitisation ; his work
is well-known and deservedly so, as it gave rise to a method yielding important results.

Other early workers in this field were Becquerel and Ducos du Hauron who used
chlorophyll in order to red sensitise collodion emulsion ; the latter employed it in the
three-colour process of which he may well be said to be the father.

Abney, arguing from the fact that the absorption and sensitising regions were close
together, came to the conclusion that if he could prepare a silver bromide emulsion
absorbing blue light, it should be red-sensitive. He made, in 1880, a collodion emulsion
sensitive down to 20,000 A° with its maximum in the neighbourhood of 7,600 A°,
He also published a map of the infra-red solar spectrum from 7,160 to 10,000 A®.

Ritz repeated Abney’s work in 1906 and claimed to have made a similar emulsion
in gelatine. Abney is supposed to have photographed a black kettle at the temperature
of boiling water, which would mean that his emulsion was able to utilise wave-lengths in
the neighbourhood of 30,000 to 80,000 A°. In the light of more recent work this
appears doubtful and, so far as can be ascertained, no one has been able to repeat Abney’s
results.

In 1891 Higgs employed Alizarine Blue Bisulphite and prepared plates sensitive to
8,400 A%, whilst in 1900 Lehman used the same substance in conjunction with other
dyes (e.g., Nigrosine) and produced plates sensitive to 9,200 A° and even 10,000 A°® with
long exposures. The effect of Alizarine Blue Bisulphite is probably of a different
type (chemical sensitisation), the action in this case being similar to that of a sulphite
or a cyanide.

Vogel employed cyanine, one of the first of this important group of dyestuffs, in 1875.
In 1904 Miethe and Traube used ethyl red, and about the same time Koenig of the
Hoechst Works prepared a set of important sensitising dyes of the cyanine group
(Orthochrome T., etc.). Homolka discovered Pinacyanol in 1906 and Dicyanine was
first made in the Hoechst Works at this period ; it was the first infra-red sensitiser of
this class. Using it, Meggers and McClennan photographed down to 10,000 A° with
long exposures. This dye normally sensitises up to 8,000 A° with a maximum at
7,100 A°.

Adams and Haller described Kryptocyanine in 1919. This dye sensitises at 8,000
A® and has its maximum effect at 7,500 A° just at the beginning of the infra-red. It has
been much employed in the production of commercial infra-red emulsions.

In 1925 Clark of the Eastman Kodak Company noticed that a new dye was present
in preparations of another dyestuff. This was isolated by Dundon, Schoen and Briggs in
1926 and called Neocyanine. It functions from 7,200 A° to 9,100 A°, and has its maxi-
mum at 8,300 A°, extending to 10,000 A° with long exposures. Recently (1932) two new
infra-red sensitisers have been synthesised by the Eastman Kodak Research Laboratory,
Mesocyanine, which sensitises from 6,800 A°® to 9,400 A° maximum at 8,800 A°, and
Xenocyanine, sensitising from 7,700 A° to 10,300 A°, maximum at 9,400 A°. The latter
dye is very unstable and plates containing it rapidly become veiled and useless unless they
are kept in cold storage.

Recently, a new dye has been discovered in the Ilford Research Laboratories ; it
has the particular merit of permitting the preparation of infra-red emulsions of consider-
ably higher speed and general cleanliness in processing than has hitherto been possible.
Its maximum is at 8,100 A° and it is effective up to 9,000 A°. The preparation of photo-
graphic material of far higher speed in the infra-red is responsible for the great revival
of interest in the subject and the widening of its practical applications, since work ‘
which before was not practicable on account of the prolonged exposures involved,
now_becomes comparatively easy. D )

J sensitiveness in the spectrum has gradually been extended by means of research upon
abl.organic sensitising dyestuffs.

THEORETICAL

A few words must be said on the theory of the process of optical sensitising.

The Grothiiss theory, based upon the idea of depolarisation, requires that optical
sensitisers must be depolarisers, and it has found supporters in Bancroft and others.
Sheppard has attacked the problem from the point of view of electrostatic attraction and,
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later, ideas of intra-molecular electrolysis are introduced, but the evidence is at present
slender for any particular theory. Certain facts, however, are known. First, the dye
adsorbed to the silver bromide is not firmly attached, since it can be washed out in the
cold by employing suitable solvents, which vary in the case of particular dyestuffs,
Secondly, although the dye sensitises in the region of its absorption (always with a slight
shift towards the red end of the spectrum), yet the amount of dyestuff necessary to give
optimal sensitising is often so small that its specific absorption must be very slight indeed.
Yet it is sufficient to start a train of action similar both qualitatively and quantitatively
to that produced by the light to which the silver halide was originally sensitive. In the
case of one infra-red emulsion, for instance, the gram-molecular weight relationship
between the dye and the silver bromide is in the ratio of 1: 357,000. Attempts to
measure the infra-red absorption of the same emulsion sensitised and not sensitised
completely failed to reveal any difference between the two. Thirdly, the effect depends
by no means only upon the absorption of light of specific wavelengths, since dyes of the
same chemical class, and possessing the same spectral absorption, vary enormously in
their sensitising power, in some cases possessing none at all. In not a few instances the
mere substitution of a dimethyl for a diethyl grouping can produce marked deterioration
in this respect. Fourthly, there is no evidence that there is preferential absorption on
to the sensitive nuclei of the silver halide grains. It will thus be seen that little is known
as yet of the mechanism of the process.

Sources oF InFra-REDp LiGHT, ETC.

If we pass an electric current through a filament, molecular oscillation takes place,
the wire becomes heated and radiation occurs ; whilst the current is small and the
temperature low, this radiation is confined to the longer wave-lengths, but as the current
is increased and the temperature rises, radiation of shorter wave-lengths is emitted,
together with the longer ones. When the filament is at a temperature of 400° C., no
visible light of any kind can be seen, but some radiation in the neighbourhood of 9,000
A is now present. Dull redness occurs round about 500°C. Some experiments with an
electric flat iron into which a thermo-electric recording thermometer had been inserted
are not without interest. It was found that the iron could just be perceived as a grey
body by the dark-adapted eye at as low a temperature as 420°C., but at 400°C. nothing
whatever was visible. The iron was run at this temperature for 14 hours and the in-
visible image of it focused on an infra-red plate using the camera lens at an aperture of
fla-s. nt
The original negative z:r.‘ an excellent reproduction of the heat gradient in the
iron, and from a measurement of the photographic densities one could interpret the heat
distribution in the iron.

Daylight contains ample infra-red light for photographic purposes, especially when
the sun is shining, and all high temperature artificial light sources contain more or less,
varying with the temperature of the emitter. A convenient source is the ordinary gas-
filled electric lamp. It is necessary to use a light filter in conjunction with the lens,
which absorbs all the visible light and transmits infra-red light only. With artificial
illumination an alternative method may be followed, the illuminant itself being enclosed
in a lamp house which is glazed with a filter of the same type as that used in the camera.
If high power illuminants are used, the heat becomes very great and it has been found
advisable to install a small fan blowing a current of air through the lamp houses if these
are to be kept running for any length of time. One of the infra-red light filters in com-
mon use transmits from about 7,300 A® onwards ; this filter therefore passes the extreme
visible red.

Dyestuffs in general do not possess sharply bounded absorption bands ; in conse-
quence, attempts to restrict still further the red transmission by increasing the dye
concentration, would so greatly increase the absorption of the infra-red itself that
exposures would be unduly prolonged when such a light filter was employed. The
exposure depends, as with all other photographic material, on the intensity of the
illuminant, the character of the objects to be photographed, their distance from the
camera and so forth.




A certain number of dyes when in solution transmit infra-red light- freely, as does
also a solution of iodine in carbon disulphide, certain glasses containing oxides of iron
and manganese, etc., and these can serve as light filters,

Lenses do not all behave alike in their covering power, or in the distance of the image
plane from the nodal point. Iee has shown that, theoretically, the image plane should
be about 1/200 of the focal length further away from the lens than for white light, but
some lenses show practically no difference. Recently, two English firms have placed
upon the market lenses which cover well and whose infra-red and visual foci are alike.

As most infra-red plates possess very feeble green sensitivity, a fairly bright yellow-
green safelight containing a substance which absorbs the infra-red can be employed,
and handling and processing are thus rendered €asy.

A few words should be mentioned about materials. No substances which are trans-
parent to infra-red radiation must be employed in the construction of the camera or
dark slides, or if used must either be of such a thickness that they no longer transmit
the radiation with reasonable exposures, or they must be backed up with material which
is opaque.

THE Usgs oF INFRA-RED PHOTOGRAPHY

It should be clearly understood that the matters discussed in the following sections
refer only to that portion of infra-red radiation to which the photographic material
used was sensitive, namely : from about 7,500 A° to 8,600 A°,

Distance and aerial p)bamgn.r;r{:_;'—"l"hc air is seldom really clear in England because a
considerable amount of water vapour is usually present ; consequently, long distance
vision is rare. It is well-known that the shorter wave-lengths comprising the blue
and violet constituents of light are more readily scattered by small particles than the
longer wave-lengths constituting red light, and infra-red light is scattered even less.
This principle has been adopted in the orange and yellow filters employed for motor-
car headlights, but it is doubtful if these are generally sufficiently red to be of great
practical value. .The use of infra-red photographic material thus enables one to employ
a greater proportion of the direct image-bearing light, and it becomes possible to take
distance photographs in hazy weather and even to secure images of objects which are
invisible to the eye because they are lost in the prevailing haze or mist. One of the earliest
of these photographs, taken in 1924, is due to Dr. Wright of the Lick Observatory
and shows the Sierra Nevada mountains at a distance of 150 miles. More recently,
Stevens has taken an aerial photograph from a height of 23,000 feet in what must have
been an extremely clear atmosphere, showing Mount Shasta, at a distance of no less
than 331 miles, whilst another photograph taken from the air, also by Stevens, shows the
haze of the pampasagainst the Andes Mountains at a distance of 310 miles in such a
way as to demonstrate the earth’s curvature, There is as yet no exact information about
the effect of varying atmospheric conditions on this class of work, and fuller knowledge
is necessary regarding the action of variation of the dimensions of the water particles
which constitute mist or haze, and also in what direction the additional presence of
carbon particles constituting fog modifies the transmission of infra-red light,
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The method has found some application in press photography, a notable instance
being the photograph of the Cenotaph taken on Armistice Day which appeared in
several newspapers. ‘The weather was foggy, but the infra-red photographs are remark-
ably clear, giving a view up Whitehall to Trafalgar Square with an almost complete
absence of mist. Little is known about the infra-red content of daylight, but it has been
found that the time necessary to secure correct exposures can vary without any change

J ., Which can be appreciated by the eye. By the kindness of Dr. G. B. Harrisont _
'“’:?.ﬁ?:?x ~to show photo-electric cell records of the visible and infra-red content of daylight taken
= simultaneously during three days. These were made by means of two cells, one of which

G ot eie pies approximately visual daylight response, whilst the other possesseslhigh infra-red
1 sensitivity ; the cell aperture of the latter was covered with an infra-red filter.

The galvanometer mirror movements are recorded on two revolving drums covered

with sensitive paper. It-vwilldbe seen that whilst an increase in the amount of visible
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£
daylight rd)mctimcs accompanied by increased infra-red content, at other times there
-£0ds no proportionality between the two.

Aerial photography presents a useful field for work and, though the photographic
material at present available is somewhat slow, interesting results have been obtained
under favourable conditions. The combined study of photographs taken on ordinary
or panchromatic plates and those taken on infra-red plates promises to be serviceable
singe each photograph reveals details which are lacking on the other.

‘oliage—TCITWell known that when foliage is photographed by the infra-red process
it is always rendered darker in the negative and lighter in the print than is normal.
Indeed, when the sun is shining it photographs so dark that the prints have somewhat

i e Wnenmhulldnih eaflects

"TECHNIQUE i
1. USE OF THE INFRA-RED FILTER. The infra- fpause

red plate is generally used along with an infra-red filter. fmt,-h‘_
- 5 ] : < Eota
This may be in the form of gelatine film between the lens
components, or as a sealed filter in front of the lens. As
lenses are not corrected for red light the focus is altered
by this procedure and it is necessary to scale the camera.
Some help may be obtained by focusing with a red filter,
such as the Ilford Tricolour Red, when an approximation
to the correct position can be found.

the annearance of o ces

L1SOnNs.
aplete

rences
ark or
warm
N.B.—This plate is of no use without the filter unless the Little
objects to be photographed are illuminated with infra- ing, in
red light. nvesti-

2. SPEED OF PLATE. In conjunction with the e nd
infra-red filter the plate has a speed of about ¥ H. & D. Iy
to daylight and about 108 to half-watt light. 2o Sy

The infra-red speed tends to fall on keeping the plates. '

: : : A nceiv-
It is therefore necessary to use reasonably fresh material. g

3. HANDLING AND DEVELOPMENT. The e been
photographic technique employed is precisely the same as a deep
for Panchromatic plates, except that it is possible to
employ a brighter safelight of suitable composition. Ilford
Limited supply the Infra-red Dark-room Light Filter for
this purpose.
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daylight 4 sometimes accompanied by increased infra-red content, at other times there

~0ds no proportionality between the two.

Aerial photography presents 2 useful field for work and, though the photographic

material at present available is somewhat slow, interesting results have been obtained
undet favourable conditions. The combined study of photographs taken on ordinary
or panchromatic plates and those taken on infra‘red plates promises to be serviceable
singe each photograph reveals details which are lacking on the other.
— “Tolage TWell known that when foliage is photographed by the infra-red process
it is always rendered darker in the negative and lighter in the print than is normal.
Indeed, when the sun is shining it photographs so dark that the prints have somewhat
the appearance of a snow scene in winter.  This is because chlorophyll both reflects
and transmits, but does not absorb, that portion of the infra-red light to which the plates
used are sensitive, and it seems reasonable to suppose that it rejects this radiation because
absorption of it would not be beneficial to the foliage ; leaves, therefore, will have noth-
ing to do with it and for this reason, it possibly is not quite so cool in the shade of a
tree on a hot day as it ought to be!

Flowers and fruit exhibit the same phenomenon and probably for the same reasons.

The absorption spectrum of an alcohol extract of chlorophyll shows complete
transmission from 6,800 A° onwards.

Fabrics, ete.—The treatment of fabrics with dyestuffs can produce big differences
in their behaviour to infra-red light. Some coloured fabrics, though dyed with dark or
black dyestuffs, reflect infra-red light strongly and might be cooler to wear in warm
weather than those dyed fabrics which absorb it, but we have no proof of this, Little
appears to be known about this and the effect of variations in the method of dyeing, in
the mordants used, or in the after-treatment of the dyed material, has yet to be investi-
gated. The after-treatment is certainly of importance. Two samples of cotton were
dyed with chlorazol steel blue 6BS and one was after-treated with copper sulphate and
potassium bichromate ; in the same way, after-treatment with formaldebyde can pro-
duce marked changes. The former shows slight and the latter very strong infra-red
absorption. In such cases the photographic method of differentiation might conceiv-
ably be an aid to analysis and classification. Messrs. Imperial Chemical Industries were
kind enough to supply a large number of specimens of dyed fabrics ; these have been
examined and the following list of specimens of cotton, wool and silk dyed to a deep
colour and showing relatively strong infra-red reflection, is of interest :—

Woor, CorroN AND SILK DYED TO A DEEP COLOUR AND SHOWING RELATIVELY
STRONG INFRA-RED REFLECTION
Chlorazol Black JHS Chlorazol Blue BS
BHS s Fast Blue 2BNS

,, Dark Black BS 2 Drab RHS

,,  Steel Black 6BS Brown PBS
CR. .. BlackD vi Azurine GS
G 5. A2BN Coomassie Navy Blue GS

,» Burl Black RMW - Green TS

., Black ES [issamine Violet 1OBS

- 5 SDE ,, GBNS

,» Fast Black BKS o Navy AN

,, Black PBS = Dark Green M

o s LES Solway Blue RS

., Dark Green PLS Naphthalene Black 12BS
CR ,, Fast Green = el

,, Green GS ) ,» BN

. T BNS 3 . PR
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.. Fast Blue FFRS 5 i ESNG
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Very little in the way of definite conclusion is at present possible, but it appears

as though the sulphur cofours on the whole, reflect but little infra-red.

No general

relationship appears to exist buween the infra-red reflection and the visual colour.

A number of oils, varnishes, gums and adhesives have been tested and all of them

were found to be quite transparent.

When these are applied to paper they render

it more translucent to visible light, and the effect as regards infra-red radiation is

similar.

The materials which have been examined are : rape, *sperm, castor and fnseed

oils, paraffin wax, vaseline, cellulose varnishes, indiarubber, seccotine, and among the

gums, arabic, mastic, trqga.t:fmth and benzoin.
red light are melted qulphur selenium, orpiment and realgar in thin layers,

is more opaque.

Other substances transmitting infra-

;\spha][um

Various materials—It will be of interest and practical value to deal with the absorptive
and transmissive properties of some common materials,

Wood—Woods vary greatly in this respect, but in thicknesses of § inch the majority
of woods examined proved to be transparent, and a table of these, with exposure details

is appended.

Name of Wood.

Exposure.

Photographic
effect

Behaviour (qualitative)
towards infra-red light.

Siberian Pine

Balsa Wood ..
Yellow Deal
Sycamore

Boscwood

Beech 52
Yellow Pine
Tasmanian Oak
Cedron (Nigerian)
Gurjan

Agba (\1gumn}
Mahoborn

Indian Teak
Honduras Mahoganv
Jarrah (Australian)
Silky Oak (Australnn)
English Oak

Padouk (Anda man)
Australian Walnut
African Walnut
Blackbean (Austrahan)
American Walnut
Indian Silver Grey ..
Iroko Teak (I\l(rerian)
Ebony .

|

1 second at 6 feet
from 500 watt
lamp

5 seconds at 6 feet
from soo watt

larmp

400 seconds at
6 feet from 500
watt lamp

2,000 seconds at
2 feet from 500
watt lamp
(=18,000 secs. at
6 feet)

Considerable
3

3
Some

Slight
Considerable

LE]

Some

Slight
Considerable

tE]

Some

Slight

23

None

W

> Transmit freely.

> Some transmission,

i

> Almost opaque.

|
|

Opaque.

J

All the above specimens were } inch thick.

It has long been known that ebonite in thin sheet is easily penetrable and vulcanised
fibre resembles it. Paper and cardboard come under the same category and are unsafe,
but black paper, such as that employed for packing photographic material, is far more
opaque. Since carbon black is the substance generally employed in the pigmentation of
this paper, it was tested by painting lamp black on to a white paper and, as expected,
was found to absorb infra-red light strongly. Celluloid and bakelite are very transparent,
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thicknesses of } inch of these materials, without any loading, transmitting infra-red
light freely. Ebonite and vulcanised fibre, in thicknesses of not less than 1 mm. and
2 mm. respectively, are reasonably safe.

Leather, such as is used in camera bellows construction, is transparent, unless it
contains, as dyestuff or loading material, some substance rendering it opaque. The
metals are opaque. The practical points that emerge are the necessity for the use of
metal dark slides and the use of leather backed up with a material opaque to infra-red
for the camera bellows.

Analysis of documents—The usual method of procedure in dealing with erasures,
blacking out, over-writing and supposed forgeries, is the photography of these in ultra-
violet light. Recently, the infra-red method has been applied with success in certain
cases, Bendikson, in 1932, photographed pages from a copy of Theodore de Bry’s
Voyages which is in the Huntington Library ; these pages had been obliterated in black
ink by the Inquisition Censor 300 years ago.  The results show that the defacing ink
is sufficiently transparent to infra-red radiation to permit of the successful photography
of the underlying invisible printing. Many factors may affect the result. The character
of the paper or parchment, the composition of the original ink used, the composition
of the ink employed for erasure or over-writing, and the nature of the faded inks,
which, in turn, depend upon their original composition. If the fluorescence of the paper
or the ink in ultra-violet light are of the same order, and if their reflective and absorptive
properties in infra-red light are also alike in degree, no useful results can be expected.

Portraitur~—The taking of a photographic portrait in apparent darkness proved
somewhat of a sensation and it was the examination of these pictures that directed
attention to the notable differences in the variously dyed clothing. In general, infra-red
portraits are far from flattering. In some cases they reveal hair beneath the skin of
clean-shaven males, probably owing to pigmentation differences ; in other cases the
entire features of the sitter appear to be modified, never to advantage. In one instance of
a photograph of a negro, changed racial characteristics were observed, and it is therefore
possible that the process might find occasional use in ethnological studies.

Scientific Applications.

(a) Spectroscopy—The uses are obvious and need not be dealt with here at any length.
If in any spectral region photographic material can be prepared which is sensitive
to that region, it can be employed by any of the usual photographic methods.

(b) Astronomy—Considerable use has been made of the infra-red method. Professor
Wright of the Lick Observatory has taken photographs of Mars and the ordinary
photograph shows the planet larger in size than the infra-red picture. It is thought that
this increased image size is due to scatter of the shorter wavelengths of the Martian
atmosphere in 2 manner similar to that which occurs in the terrestrial atmosphere. For
the same reason (diminished scatter in the infra-red) the infra-red photograph reveals
markings on the surface which are not visible on the ordinary plate. Trumpler, also of
the Lick Observatory, has photographed the Orion nebula in this manner and has been
able to obtain images of many faint stars invisible in the usual photograph. This is
because the general light of the nebula, which is chiefly in the visible spectrum, blackens
the photographic plate during the long exposures necessary, but with an infra-red
filter such stars as radiate any infra-red are able to be recorded whilst the effect of the
general scattered light is greatly reduced. Quite recently (1932) the infra-red spectrum
of Venus has been photographed at the Lick Observatory. This shows the carbon
dioxide bands in the atmosphere of Venus at 7,820 A° and 7,883 A°, which do not exist
in the solar spectrum. The spectrum of Venus, apart from this, is that of sunlight reflected
from the clouds in its atmosphere.

(¢) Microscopy—In working by transmitted light the spectral colour of the specimen,
the method of preparation, and the stains used (if any), all affect the results obtainable.
In those cases where the specimen is opaque, or neatly so, to visible light, but more
or less transparent to infra-red, useful results may be expected and some of the work
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which has been done is not without promise. The photomicrographs show exterior
detail as well as interior structure. Focusing and exposure present no special difficulties.

(d) Medical—As a consequence of the peculiar results obtained in portraiture, it was
considered that the photography of cases of skin complaint and of those suffering from
such infectious and other diseases as produced markings on or beneath the skin, should
prove of considerable interest. Insufficient work has been done to make any considered
statement about this, but the results so far have not been very promising. Some recent
pathological work, however, has provided interesting results. Experiments upon flesh
penetration have also been made, but scatter of the light has hitherto prevented any
considerable degree of success.

A letter received from Copenhagen states that in the R igs Hospital cases of lupus
have been photographed in infra-red light. It was found that the photographs dis-
tinguished between dead skin and tissue and living skin with lupus nodules in it. A
further interesting outcome of the work was that varicose veins not perceptible by the
eye were clearly indicated in the infra-red photographs.

. isey that a highly specialised process such as this
can have unsuspected applications, and that a knowledge of its powers and possibilities
may not be without value in the course of technical work or scientific investigation.
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This paper was delivered by the author as the opening
lantern lecture at The Royal Photographic Society's
Annual Exhibition in September, 1933, at 35, Russell
Square, W.C.1, when the chair was occupied by Mr.
Olaf Bloch, F.I.C., Hon.. F.R.P.S.

At the conclusion of the lecture a short length of
experimental kinematograph film, lent by Mr. Herbert
Ponting, was projected. The film, which greatly amused
the audience, was at one moment reminiscent of Alice
in Wonderland and at another of the most fantastic
dreams of De Ouincey Pigmies turned slowly into
giants. cows into prehistoric lizards, whilst close-ups
of faces went through everyv deformation from the
grotesquely funny to the horrible.

Mr. Orar Brocn said that he need scarcely say to
that appreciative audience what an altogether delightful
evening they had had. His own difficulty was to recon-
cile himself with the number of individuals with whom
he had been confused in the series of portraits just
shown. Dr. Spencer had covered a great deal of ground.
He wondered whether it had ever struck landscape
workers, for example, that in very few cases did a land-
scape photograph reproduce the real tonal values of the
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original. He imagined that very few prints showed
the correct tonal relationships of Nature from end to
end. In that way photography might be charged with
uttering a minor white lie. A very hearty vote of thanks
was due to Dr. Spencer, who had delivered his lecture
with his usual wit and clarity. They would all go home
happier and wiser people, and quite determined that
the photographic sins they had committed in the past
would be nothing to those they intended freely to
commit in the future. (Laughter.)

Dr. SpENcER, in reply to the vote of thanks, which
was heartily accorded, said that he had been only the
mouthpiece, and all the material had been supplied
to him by other people, to whom he wished to make
careful acknowledgments for their loan to him of lantern
slides and films. Those to whom he was specially
indebted were Mr. David Charles, Flight-Lieut. Boas,
Mr. 1. R. Reyvnolds, Mr. Olaf Bloch and Ilford Ltd.,
Mr. Robins of Kodak Ltd., Dr. Oliver Ellis, Dr
C. Ainsworth Mitchell, Mr. W. M. Webb, Mr. Charles
Wormald, and Mr. Herbert Ponting. He also wished
to record his grateful thanks to his friends at Colour
Photographs, L.td., who had made the lantern slides,
and had helped to make the lecture possible.
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A PANORAMA OF THE FRENCH COAST TAKEN FROM DOVER:

A NOTABLE ADVANCE IN LONG-DISTANCE PHOTOGRAPHY

THE FRENCH COAST FROM DOVER.—This panoramic photograph, in which a stretch of the French Coast is clearly shown, was
taken from Old Park, behind the town of Dover, at a time when the French Coast was barely visible to the eye. It was taken by a long
focus lens, and although photographs of the French Coast from Dover have been taken before, this is the first that has been taken
under normal conditions of visibility. This has been accomplished by the use of an Ilford infra-red plate and filter, allowing an image
to be photographed through the suspended moisture in the air which prevents the eye from seeing the object. The long-focus lens has
had the effect of foreshortening the picture. consequently the French Coast appears to be much nearer, and the Channel much narrower
at this point than is actually the case. The stretch of French Coast shown is that approximately from Sangatte to Boulogne. Cape
Gris Nez (over 20 miles away) is in the centre of the picture, and it will be noticed that the outlines of hills and fields can be
distinguished behind the coastline, Buildings were visible on the print, but were too small to appear in the reproduction.

This photograph and particulars are reproduced by the courtesy of The Times
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Mr. Alexander Parkes, of Birmingham, England.

The inventor and patentee of Celluloid, in 1854.
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ﬁ' ﬂb‘ ﬁﬁ'ﬂ aﬁer its 'Inwntor, Mr. Amyumm Parkes of tlns town, the w@llknm
. srer of the Cold Fmeess of Vulcanization ef E}dm Rubber, described by the late Mr. Tmowmas
ﬁﬁébcf as “one of the most valuable and ex discoveries of the age.” Mr. Pankss is also the

a‘ht?hbf of numerous other Tmprovements in Hannﬁctanp ‘which have added greatly to the powey and * ’

'#Eiﬂih‘ of this and other countries. of . ‘?

x i 'ﬂih material was exhibited in the Exhibition ot‘ 1§62 in its rough state, “and manufactuged into aIl.,.
h kindi; of artwies in general use, and there excited the gmstest attantmn and admiration, and received a, . : L ."
te mn‘aﬂ, Class IV, Catalogue 1112. : RSy arty el

Simfhastmel[r Panxes, impressed with' lﬁsgreat ralue,
andsbmd,whmhnddgrenﬂy to its value, both commereia
_ The different stages ol‘msnn&cturemfully illustra
B unprepared cotton waste to that of its ultimate gonvexm?‘mto solzd ‘blocks.

- Focls mmm (A). - ¥o. 17, ane, colour biue. at’ - A
s 2. Native and waste v I;&.'.: # vegetable oil, red (for: mixiag). 13 } £
g » 8. ,Parkesine solvent (¢), .. 19 ., iy DA s 2t g .
: " 4. Kﬂ“’e cotton made sbﬂb . i e ﬁ;’- ” n " m 1" g g -d 4 - .
» 5. wwmmehmaaamlnuw LRHER 1 TR E s  manufactured “ paste.” AN
» ; cotton partially mmﬂ 0ant R My 22, 0, various pleces. .o e
: . Parkesine solvent (B e % 2 thin sheet (red.) i
9, Parkesine vegetable oil aoli&itled’.- : W BB 5 shavings various. g
S -t A gy » partially solidified. 26 e insulatéd wires for instruments, 2
» 11, Purevegetable oil. o o7 »  wires for instruments. .
w 12, Parkesine, colour red; g = Specimens  of manufactured
s 18- 5 transparent. artivles, consisting of insulated telegraphic
n 14 pe colour yellow. wires; insulators, carvings, tubes, bosses,
o 185. P 5 Ereen, plates, combs, buttons, inlaid book covers,
o 10: R » 'white, telescopes, &e.

Parkesine is inexpensively produced in a fluid plastic or perfectly hard state—of any colour—as thin ,
as the finest gold beaters’ skin, and as perfectly transparent as the. finest plate-glass; or of any thickness as,
black as cbony or as white as marble, and indestructible by oxidation as iron. It is not acted upon by
strong acids nor by heat much exceeding that, of boiling water, It is applicable for every purpose for
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It is with deep regret that we have heard
of the death of Mr. Eastman, creator of the
world-wide Kodak organisation, and origi-
nator and builder of the modern amateur
photographic industry.

His loss will be felt by all employees of
the Associated Companies of the Eastman
Kodak Company throughout the world. He
had cared for the welfare of his staff un-
ceasingly since the earliest days of the
Company’s existence.

For some years he had not been intim-
ately connected with the direct control of
the Company, having delegated all authority
throughout the Kodak world organisation to
successors, whom he himself appointed, but
the inspiration imparted to his executives
survives. The work of the Kodak organ-
isations will be continued in all its phases
without interruption exactly as hitherto.

Kodak Ltd., E. E. BLAKE

Kodak House, Managing Director

Kingsway, London, W.C. 2
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