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HOW THE WHEELS OF A BAKER'S CART LAID THE

FOUNDATICN OF A GREAT INDUSTRY.

The name of Dr. Peter Mark Roget, M.D., F.R.S., will
stand out for all time as the man who laid down the
basic principle for the portrayal of movement, in
Pictorial form, and a short record of his life will
prove of interest to the reader.

Dr. Peter Mark Roget, was born at a house in Broad
Street, Soho, in the West End of London, on Jenuary
18th, 1779. He was the only son of John Roget, a
native of Geneva who was the Pastor of a French
Protestant Church in Little Dean Street. London. His
Mother, Catherine, was the only surviving sister of
Sir Seamuel Romilly, the famous law reformer, who was
the means of getting the death penalty abolished for
trivial crimes. His Father died at Lausanne in 1783.
When Doctor Roget was only four years of age, he
having been broug up by his Mother, in 1793, Mrs.
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Roget and I S went to reside at Edinburgh, and
- i L=lainl |

when Dr. Roget was fourteen years of age, he entered
the University in that city. Two years later in 1795
he entered the medical school of the University and
greduated as M.D., on June 25th, 1798, and was sub-
sequently appointed to several Public Institutions

as Medical Adviser. In October, 1808, he returned

to London and took up his residence in Bernard Street,
near Russell Square, being appointed Physician to the
Spenish Embassy and other important bodies, moving
later to Upper Bedford Place, W. During this pericd
Dr. Roget formed a great friendship with Dr.Wollaston,
through whose influence he was elected a Fellow of

the Royal Society, on March 16th, 1815, and after
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Dr. Peter Mark Roget (Continued).

writing several important papers on the Physical
Sciences, including the one that laid the found-
ation for the production of moving pictures,was
elected Secretary to that learned Society on
November 30th 1827, following Sir John Herschel

in that high office, which he exercised until his
retirement in 1849. His death occurred at

West Malvern, England in his 91st year on September
12th, 1869. Thus it will be seen that Dr. Peter
Merk Roget, M.D., F.R.S., had a very distinguished
career and made himself master of the Science of
Physics in several important branches. Therefore,
it is not to be wondered that in 1824 he enlight-
ened the whole world with his lectures and writings,
and made the first real attempt to solve the
nystery of portraying life-like movement in pictor=-
ial form. The whole of the principles involved
were clearly laid down by Dr. Peter Mark Roget,M.D.,
F.R.S., who was better known as the compiler of
that splendid work, the "Thesaurus of English Words
"and Phrases", especially to the thousands who used
his work for the solution of cross word puzzles.

It was a very simple every day occurrence that led
Dr. Roget to devote much timeahd deep study, to the
science of movement. Whilst looking through the
laths of a Venetiain blind at his house at 3, High
Street, Soho, he saw a Baker's cart delivering bread
at the house oppoésite, watching the cart as it was
being driven away, he passed his eye rapidly up and
down the lathf§of the blind, getting & momentary
glimpse of the wheels of the cart, which he knew were
revolving, yet viewed between the laths of the blind,
th%:f appeared to be standing quite still.

This phenomena seemed to entrance him, and after wit-
nessing the same effect upon several occasions, he
studied the matter deeply with the result that he
cave a very interesting and explanatory paper before
the "Royal Society"™ on December 9th, 1824.




Ur. Peter Mark Roget, (Continued).
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This was entitled, "Explanation of an Optical
"Deception In the Appearance of the Spokes of
"a Wheel, seen through Vertical Apertures".
This extremely interesting paper will perhaps
show how much Dr. Roget had studied the sub-
Ject, and through the kindness of the Royal
Society, to whom I hereby acknowledge my in-
debtedness, the Author is able to reproduce
the whole of the paper and explanatory Dia-

1

gram, also the photograph of Dr. Wolleston.

COPY OF PAPER FOLLOWS:

The paper, as will be seen, gives & complete
explanation of the entire phenomena, with a
series of diagrams, which make the whole mat-
ter quite clear, After publication of this
paper by the Royal Society, a great deal of
enthusiasm was aroused amongst Scientists
generally and the great Doctor Farraeday, de-
voted much time and study to the phenomena

and even went so far as to produce the little
instrument known as "Farraday's Wheel"™, which
shows two toothed wheels being revolved rapid-
ly in opposite directions, and setting up the
beculiar phenomena of showing a single toothed-
wheel standing pefectly stationery.

It also set the great mind of Sir John Herschall
working upon the subject, the result of which

was the invention of the Thaumetrope, the instrument
which consisted of a card with a bird drawn upon

one side and a cage upon the other. Cottons

were secured to each side of the card, and when
rapldly rotated, the bird appeared to be inside the
cage.







Extract from the Philosophical Transactions of the Royal Society
which published the paper given by Dr. Peter Mark Roget, M.D.,
F.R.S., on December 9th, 1824.

It was this paper which laid the foundations for the principle
of Moving Pictures and was acknowledged by Dr. Plateau, of Ghent,
and Dr. Stampfer, of Vienna, as the source from which they derived
the information enabling them to produce the first Moving Picture
Machines, the Phenakisticope and Stroboscope, 1830.

V. Ezxplanation of an optical deception in the appearance of
the spokes of a wheel seen through vertical apertures. By
P. M. Roger, M. D. F.R. S.

Read December 9, 1824.

A curious optical deception takes place when a carriage
wheel, rolling along the ground, is viewed through the inter-
vals of a series of vertical bars, such as those of a palisade,

or of a Venetian window-blind. Under these circumstances
the spokes of the wheel, instead of appearing straight, as
they would naturally do if no bars intervened, seem to have
a considerable degree of curvature. The distinctness of this
appearance is influenced by several circumstances presently
to be noticed ; but when every thing concurs to favour it, the
illusion is irresistible, and, from the difficulty of detecting its
real cause, is exceedingly striking.

The degree of curvature in each spoke varies according
to the situation it occupies for the moment with respect
to the perpendicular. The two spokes which arrive at the
vertical position, above and below the axle, are seen of
their natural shape, that is, without any curvature. Those
on each side of the upper one appear slightly curved; those
more remote, still more so; and the curvature of the spokes
increases as we follow them downwards on each side till we
arrive at the lowest spoke, which, like the first, again appears
straight.
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ledical ':in‘.lw_di of the University, graduating
as M.D. on ‘[T‘mv 25th, 1798. Subsequently,
he was appeinted as medical adviser to
several important institutions. In October,
1808, he returned to London, where he took
up residence near Russell Square, on being
appointed Physician to the Spanish Embassy

and other important bodies.

During this period Dr. Roget formed a great

triendship with Dr. Wollaston, through whose
influences he was elected a Fellow of the
Royal Society on March 16th, 1815, after
writing several interesting and important
papers on the physical sciences, including
the one that laid the foundations for the
portrayal of movement. On November 30th,
1827, he was elected secretary to that learned
Society. In this position, he followed Sir John
Herschel, :J.ml'rr:maimed until his retirement
in 1849,

His death ocurred at West Malvern, England
in his 91st year, on September 12th, 1869.

Thus it will be seen that Dr. Peter Mark
Roget, M.D., F.R.S.,, etc., had a most
distinguished career and made himself master
of the science of physics in several important
branches. It is not to be wondered at, that
in the year 1824, he enlightened the world

by his writings and lectures.
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DR. ROGET'S EXPLANATION OF AN OPTICAL DE-
CEPTION, ETC.

The most remarkable circumstance relating to this visual
deception is, that the convexity of these curved images of
the spokes is always turned downwards, on both sides of the
wheel; and that this direction of their curvature is preciss
ly the same, whether the wheel be moving to the right or to
the left of the spectator. The appearance now described is
represented in Plate Xl. rig. l.»

In order to discover a clue to the explanation of this phe-
nomenon, it was necessary to observe the influence which
certain variations of circumstances might have upon it; and
the following are the principal results of the experiments 1
made for this purpose,

l. A certain degree of velocity in the wheel is necessary

to produce the deception above described., If this velocity be
gradually communicated, the appearance of curvature is first
perceptible in the spokes which have a horizontal position:
and as soon as this is observed, a small increase given to the
velocity of the wheel, produces suddenly the appearance of
curvature in all the lateral spokes. The degree of curvature
remains precisely the same as at first, whatever greater velo-
city be given to the wheel, provided it be not so great as to
prevent the eye from following the spokes distinctly as they
revolve: for it is evident, that the rapidity of revolution
may be such as to render the spokes invisible., 1t is also to
be noticed that, however rapidly the wheel revolves, each
individual spoke appears, during the moment it is viewed, to
be at rest.

2, The number of spokes in the wheel makes no difference in
the degree of curvature they exhibit.

3. 'I'he appearance of curvature is more perfectly seen when
the intervals between the bars through which the wheel is
viewed, are narrow; provided they are sufficiently wide to
allow of the distinct view of all the parts of the wheel in
succession, as it passes along. ror the same reason, the phe-
nomenon is seen to the greatest advantage when the bars are

of a dark colour, or shaded, and when a strong light is

thrown upon the wheel. ihe deception is, in like manner, aid-
ed by every circumstance which tends to abstract the attention
from the bars, and to fix it upon the wheel.

4, 1f the numbers of bars be ingreased in the same given
space, no other difference will result than a greater multi-

¥ rhe appearance is question has been noticed by an
anonymous writer in the Quarterly Journal of Science
(Vo.X.p.282) who gives, however, no explanation of the
phenomenon, It would have been impossible, indeed, to
reconcile the facts as they are there stated, with any
theory that could be imagined for their solution.




plication of the curved images of the spokes; but if a cer-
tain relation be preserved between the angles subtended at
the eye by the whole intervals of the bars, and of the extre-
mities of the spokes, this multiplication of images may be
corrected. +rthe distance of the wheel from the bars is of no
consequence, unless the latter are very near the eye, as in
that case the apertures between them may allow too large a
portion of the wheel to be seen at once.

5. 1f the bars, instead of being vertical,are inclined to

the horizon, the same general appearances result; but with
this difference , that the spokes occupying positions parallel
to the bars, are those which have no apparent curvature:

while the curvatures of the other spokes bear the same rela-
tions to these straight spokes, and to each other, that they
did in the former case. when the inclination of the bars is
considerable, however, the images become more crowded, and the
distinctness of the appearance is thereby diminished. <the
deception totally ceases when the wheel is viewed through

bars that are parallel to the line of its motion.

6. Lt is essential to the production of this effect, that a
combination should take place of a progressive with a rotatory
motion. <thus, it will not take place if, when the bars are

stationary, the wheel simply revolves on its axis, without at
the same time advancing nor when it simply moves horizontally,
without revolving. On the other hand, if a progressive
motion be given to the bars, while the wheel revolves round

a fixed axis, the spokes immediately assume a curved appear-
ance, 7The same effect will also result if the revolving
wheel be viewed through fixed bars by a spectotor, who is
himself moving either to the right of left; because such a
movement on the pert of the spectator produces in his field
of vision an alteration in the relative situation of the bars
and wheel.

It is evident from the facts above stated, that the deception
in the appearance of the spokes must arise from the circum-
stance of separate parts only of each spoke being seen at the
same moment; the remaining parts being concealed from view
by the bars. Yet since several parts of the same spoke are
actually seen in a straight line through the guccessive
apertures, it is not so easy to understand why they do not
connect themselves in the imagination, as in other cases of
broken lines, so as to convey the impression of a straight
spoke. The idea at first suggests itself that the portions of
one spoke, thus seen separately, might possibly connect




A S

themselves with portions of the two adjoining spokes,

and so on, forming by their union a curved image made up

of parts from different successive spokes. But a little
attention to the phenomena will show that such a solution
cannot apply to them: for when the disc of the wheel,
instead of being marked by a number of radiant lines, has
only one radius marked upon it, it presents the appearance,
when rolled behind the bars, of a number of radii, each
having the curvature corresponding to its situation; their
number being determined by that of the bars which inter-
vene between the wheel and the eye. So that it is evident,
that the several portions of one and the same line, seen
through the intervals of the bars, form on the retina the
images of so many different radii.

The true principle, then, on which this phenomenon depends,
is the same as that to which is referable the illusion

that occurs when a bright object is wheeled rapidly round in
a circle, giving rise to the appearance of a line of light
throughout the whole circumference: namely, that an im-
pression made by a pencil of rays on the retina, if suffic-
iently vivid, will remain for a certain time after the cause
has ceased., Many analogous facts have been observed with

regard to the other senses, which, as they are well known,
it is needless here to particularize.

Iln order to trace more distinctly the operation of this prin-
ciple in the present case, it will be best to teke the pheno-
menon in its simplest form, as resulting from the view of a
single radius, (fig.2) OR of the wheel VW, revolving steadily
upon its axis, but without any progressive motion, and seen
through a single narrow vertical aperture which is moving
horizontally in a given direction P4. Let us also assume
that the progressive motion of the aperture is just equal to
the rotatory motion of the circumference of the wheel. It is
obvious that if, at the time of the transit of the aperture,
the radius should happen to occupy either of the vertical
positions vO or OW, the whole of it would be seen at once
through the aperture, in its natural position; but if,

while descending in the direction VR, it should happen to be
in an oblique position xO, terminating at any point of the
circumference at the moment of the aperture has, in its
progress horizontally, also arrived at the same point R, the
extremity of the radius will now first come into view, while
all the remaining part of it is hid. py continuing to trace
the parts of the radius that are successivly seen by the




combined motions of the aperture and of the radius, we shall
find that they occupy a curve xabed generated by the con-
tinued intersection of these two lines Thus, when the
aperture has moved to A, the radius will be in the position
Oaj; when the former is at B, the latter will be at 0B, and
80 on,

Again; let us suppose that when the aperture is just pass-
ing the centre, the radius should be found in a certain
position on the other side 0Y, and rising towards the

summit, Then tracing, as before, the intersections of

these lines in their progress, we shall obtain a curve pre-
cisely similar to the former. Its position will be reversed;
but its convexity will still be downwards.

If the impressions made by these limited portions of the
several spokes follow one another with sufficient rapidity,
they will, as in the case of the luminous circle already
alluded to, leave in the eye the trace of a continuous curve
line; and the spokes will appear to be curved, instead of
straight.

The theory now advanced is in perfect accordance with

all the phenomena already detailed, and is farther confirmed
by extending the experiments to more complicated combina-
tions,

It readily explains why the image, or spectrum, as it may

be called, of the spoke, is at rest, although the spoke it-
self by revolving: a circumstance which might escape notice,
if the attention were not particularly called to it.

Since the curved appearance of the lines results from the
combination of a rotatory, with a progressive motion of the
spokes, in relationto the apertures through which they are
viewed, it is evident that the same phenomena must be pro-
duced if the bars be at rest, and both kinds of motion be
united in the wheel itself, ror, whether the bars move
horizontally with respect to the wheel, or the wheel with
respect to the bars, the relative motion between them, and
its effects, in as far as concerns the appearance in question,
must be the same, The attention of the spectator should in
both cases be wholly directed to the wheel, so that the
motions in question should be referred altogether to it.
Thus, in fig. 4, the real positions, at successive intervals
of time, of the spoke Aa, when the wheel is rolling on the
ground in the direction AZ, are expressed by the lines Aa,
Bb, Cc and Dd. While the spoke is in these positions, the
portions of it really seen through the fixed aperture VW,
are the parts a,B,;,J, the impressions of which, being




retained upon tHe retina, and referred to the wheel when
in its last pgsition, form the series of points m, n, p
and q, in the curved spectrum mbD.

That the attention mey the more easily follow the wheel

in its progression, it is necessary that its circumference
be distinctly seen, and its real situation correctly
estimated. Hence, although it be true, that by a sufficient
exertion of attention the phenomenon may be exhibited by
means of a single aperture, it is much more readily per-
ceived, when the number of apertures is such as to allow the
wheel to be seen in its whole progress. rFor this reason the
phenomenon is very distinet in the case of a palisade. Lach
aperture produces its own system of spectra; and hence,
when the apertures occure at short intervals, the number of
the spokes is considerably multiplied; but if the intervals
be so adjusted as to correspond with the distances between
the spokes at the circumference of the wheel, the images
produced by each aperture will coalesce, and the effect will
be much heightened.,

A mathematical investigation of the curves resulting from

the motion of the points of intersection of a line moving
parallel to itself, with another line revolving round its
axis, will show them to belong to the class of QUADRATRICES,
of which the one which touches the circumference of the inner
generating circle is that which is known by the name of the
QUADRATRIX OF DINOSTRATES. Such a system of curves is
representated in fig., 3, where MC,CN are the generating radii,
A the outer, and B the inner generating circles, and PQ the
common axis of the curves.,

All these curves have the same general equation,namely,

Y = (b - X)o Tango Xe
where the co-ordinates are referred to the axis at right
angles to the vertical generating radii, and passing through
the centre of their revolution; the basis b being measured
on the axis from the point of its intersection with the
curve to the centre; and x being the arc of the inner geners-
ting circle, as well as the abscissa.X

A wheel simply rolling on its circumference exhibits, when
seen through fixed bars, only those portions of the curves
which are contained within the inner circle; but when its
motion of revolution is more rapid than its horizontal pro-
gression, as when it is made to roll on an axle of less
diameter on a raised rail-way, then the remaining portions of

the curves will be seen, and others, on the lower part of the




wheel, having a contrary flexure, will also make their ap-
pearance, <These are seen at ¥F in fig. 3.

If the spokes, instead of being straight, be already curved,
like those of the Persian water-wheel, their form, when
viewed through bars, will undergo modifications, which may
readily be traced by applying to them the same theory.

Thus, by giving a certain curvature to the spokes, as in fig.
S5, they will at one part of their revolution appear straight,
namely, where the optical deception operates in a direction
contrary to the curvature.

The velocity of the apparent motion of the visible por-
tions of the spokes 1s proportionate to the velocity of the
wheel itself; but it varies in different parts of the curve:
and might therefore, if accurately estimated, furnish new
modes of measuring the duration of the impressions of light
on the retina.

# This equality between the arc and the abscissa is a
necessary consequence of the progressive motion of the
wheel being equal to the rotatory motion of its circumfer-
ence: the former motion producing the increments of the
abscissa; and the latter those of the arc of the circle.
The equation y = (b - x). tang. x., is deduced from a simple
analogy of the sides of similar triangles.
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Dr. Peter Mark Roget’s Diagram
of Wheel Phenomena
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he was when he

His Patent No

England as
June 1889,

Patent

Office, June 2lst, 1889, is the master patent for

Kinematography and has been acknowledged by the

American and other courts as the prior patent of
the world.

OMANCE-—this word becomes possessed
R of peculiar significance when applied

to the happenings of this man's life.
It was undoubtedly represented to the full
in the life of W. Friese-Greene. He was
the real and true inventor of commercial
kinematography. He was the first man to
patent and publish his method for the use

of celluloid as a photographic support for
motion picture photegraphy

His struggles with almost insurmountable
obstacles ; his desire for knowledge and its
application, were intense in the extreme,
His striving to overcome the great and
difficult problems with which his path was
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they appear as if stationery or standing still. When
the revolutions of the shutter are less in number
than the revolutions of the spoked wheel, the wheel
appears to travel forward.

When the revolutions of the shutter are more than the
revolutions of the spoked wheel, the wheel appears to
travel in the reverse or backward d irection,

THE THAUMATROPE.

The first practical instrument to show more than one
object in the same plane of vision was the Thaumatrope
or Wonder Turner of 1826, This word was derived from
the two Greek Words:-"Oavue"or Wonder, and "TREXW"or

To Turn, and has already been explained; this little
toy gave delight in thousands of homes uﬂd was first
sold by Dr. Paris at the Royal S ociety's rooms in
Albemarle Stre¢t, W; afterwards by William Phillips

at George Yard, Lombard Street, London, who was the
publisher, the price being 7s..6d for twelve different
subjects lﬂ a box. This 1ittle toy was produced later
in an enhanced form to show both depth and movement.

Sir David Brewster next gave his observations on the
Thaumatrope in his wonder book, "Natural Magic", pub-
lished in 1832, wherein he pruchoully -to a certain
eitent- ;oreshauo‘s the modern Picture Theatre Enter-
tainment, by stating in a rather long explanation:-

"how 1ctureg both animate and inenimate might be shown
"upon a screen, with compartments to open, through which
"the Dllﬂclp&l characters could be made to appear." This
instrument im an enlarged form was also used later for
demonstration purposes by Dr. Pepper at the Polytechnic
Institute. Dr. Farraday, the next great Scientist to
probe into the seérets of Jheel Phenomena, after listen-
ing to Dr. Peter Mark Roget's Paper upon the sub ject,
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paid a visit to some lead grinding mills owned by a
Mr, Maltby. Upon viewing these works his attention
was directed to two cog wheels which were revolving
with great velocity, and which if viewed in one dir-
ection set up the phenomenon of showing the toothed
wheels as if they were peafectly plain without any
cogs cut in their periphery. Faradey, also made it
quite clear that a single toothed wheel when revolved
in front of a mirror gave an exactly similar effect.
This phenomenon was not new as it had previously been
recorded by Dr. Plateau of Ghent, during his invest-
igations in 1828 following the principles laid down
by Roget, and also by Aime and other se¢ientists, in
1831, but it is only fair to Dr. Faraday to say, that
Dr. Plateau's work at that time was unknownto him.

THE PHENAKISTICOPE.,

Joseph Antoine Ferdinand Plateau, was born in 1801 and
wes a native of Ghent in Belgium,. He devoted the
greater part of his life to the study of persistence

of vision and the science of optics generally in all
their varying phases, and his labours between the years
1828 and 1832 resulted finally in the production of the
Phenakisticope; the first actual instrument ever to be
constructed to show apparent life like movements, 1%

is true the figures were only hand drawn and coloured,
but it was not an extremely difficult task to supplement
photographic subjects in place of the drawings, when later
photography was invented and in 1830, he had achieved
and perfected his invention. This instrument consisted
of a flat cardboard disc with figures in various phases
of mocvement printed thereon, and between each phase,

a viewing hole was cut. The disc was mounted upon a
spindle attached to a handle and when rotated and viewed
in front of & mirror, a very realistic view of life-like
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movements could be seen. 1t is interesting to
note that Dr. Plateau acknowledged in the pub-
lication of Quetelet's Correspondence
Mathematique-et-Physique his indebtedness to
Dr. Peter Mark Roget, M.D.,F.R.S., for the know-
ledge he had imparted in the paper he published
in 1824, in the Philospphical Transactions of
the Royal Society, which gave him all the nec-
essary information to enable him to invent and
produce the "Phenakisticope", and these two
learned men frequently corresponded with each
other on meny matters concerning the optics.

When this instrument was brought to England and
printed and published by Forres of Pbcadilly,
Akerman and others, the rather high sounding
title given to it by Plateau was dropped and
the word "Fantoscope" substituted in its place
and it leaped into instant popularity, being
sold in an attractive box with handle and mirror
complete at 1l0s..6d.

nr A NT ALT M A AT
THE ANORTHOSCOPE .

The "Anorthoscope", was another clever and mysti-
fying Optical Illusion from the fertile brain of
Dr. Plateau., This idea he conceived from the
"Anamorphoscope”™, which consisted of distorted
figures drawn to correct angles and when viewed

by the aid of a cylindrical mirror, the figures or
scenes assumed correct shapes. The Anorthoscope
was an instrument rotated by hand, the movement
being imparted by two belts, which passed over two
pulleys mounted on two separate spindles; upon
one of these spindles was mounted a transparent,
queerly distorted figure dise with fourw enlongated
slots cut therein.
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The figure disc was geared to make four revolutions
to each one of the shutter dise and the discs re-
volved in opposite directions. When this instrum-
ent was rotated before a light and viewed through
the slots, a series of figures perfectly symmetrical
and of normel proportions could be seen, the fig-
ures being correctly seen at any speed of rotation.
Dr. Plateau also gave a very lengthy explanation

of the manner in which these figures could be

viewed in stereoscopic relief. It is sad to read

of this great Scientist, who, through exposing his
eyes to the bombardment of the sun's rays went
totally blind, this he did, in his research for
knowledge, to be abl

to record the length of time

the eye could stand the intense light of the sun
without injury.

Sir Charles Wheatsone was another great scientist
that devoted a grea ; ime i arrying out
numerous experiments with opti He greatly
improved the effect of Plateau's enakisticope
by mounting both the figure and shutter discs up-
on separate spindles fitted to a machine which had
a cog and snail movement to give an intermittent
movement to the figure disc and was the inventor
of the reflecting stereoscope. Another clever
invention by the same scientist was that of the
"KALEIDOPHONE" for showing the vibrations of sound
this consisted of a series of steel rods somewhat
steel knitting needle of various lengths
mounted with & bright silver plated ball on
top and as they were caused to vibrate from
e notes of a violin or a singer, so the silver
l reflected a beam of light. That very part-
sular optical instrument known as the "PSENDOSCOPE"

was another invention by Sir Charles Wheatsone.
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"PSEMDOSCOPE" . (CONTINU

-

This consisted of two rectangular prisms of glass,
fixed at such an angle that the relative direct-

ion of the rays reaching the eye, from objects

seen through them is laterally invested by intern-
al reflection, so that the conveyance of the

optical axis increases with the distance of the
object being viewed. Thus, any raised surface,

such as the head of a coin, appears to be recessed
or hollowed out, and is a truly mystifying illusion.
There were manjg other clever inventions such as

the Wheatstone Bridge, and other electrical Instrum-
nts, but unfortunately space will not permit of

hem being recorded in this present work.

Dr, William B. Carpe T, M.D. did much to further
the experiments F au and in his numerous
writings throws much light upon the numerous applic-
ations and 3 ma improvements to both of
Plateau's T nts Wheatstone's reflecting
stereoscope was mentioned by Carpenter as being a
suitable optical system, whereby moving pictures
could be viewed, with all the natural depth and
beaity of the originals. Another system also
mentioned was Brewster's Lenticular Steroscope as
patented in 1860 by W. I. Shaw for viewing the
Phenakistocope with true life like proportions.

Thus we see in this invention,the fertile brain of

Dr., Plateau and the writings of Dr. Peter Mark Roget,
M.D,, F.R.S., the foundation laid for a vast indust-

ry to follow. <£lmost simultaeneously with the invent-
ion of the Phenakistocope came the news that Dr.
Stampfer in Viennsa had invented a similar instrument
which he called the "Stroboscope".

Dr. Simon Ritter Von Stampfer, a native of Vienna in
Austria, after studying the writings of Dr. Peter Mark
Roget, conceived the idea of showing movement by fig-
ures drawn upon a flat disc, and in 1830, he had
achieved the same results as Pleteau, and through
Quetelet, acknowledged the source from which he derived
his information. This instrument was prihted and
published jn Vienna by M. Tretunsky, whose London
Agents were Josiah Myers & Co., Ltd., of 144, Leadenhall

otreet. E.C.4.
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Both the fhenakletocone and Stroboscope were sub-
mitted by Quetelet for observation by Dr. Faraday
and these instruments were used by many clever
sgcientists to assist in their investigations when
observing the vibrations of sound.

The Kinescope was similar instrument to ?heats‘
Photometer as it used steel beads to give the ref

ion of light and was the invention of H. PBLFlbcl,In_
June, 1860, These instruments had various numbers of
steel beads supported on a geared rotating disc, which

by altering the rotation of the gearing when turned,
could be made to show various geometrical designs.

The Zoetrope was invented in 1834 by Mr. W.G. Horner of
Bristol, England, who was the son of a Clergyman and
writing in the :hllOSOJthml Ma a zine of 1834, he des-
cribes his invention as foll -

"The apparatus is m ely a hollow cylinder of a moder-
"ately high PaT’lH vith apertures at equal distances
"placed CyllnhTIlelY around the edge of & revolving
"dise. Any drawings ﬁ'f are made on the interior
"surface in the inte of the apertures, will be
"risible through the osite apertures, and if executed
"on the same princigle of graduated action, will pro-
"dquce the same surprising play of relative motions as
"the common magic dise" (Meaning the Fantoscope) "does
"when spun before a mirror."etc., etc., After giving

a more details description of this invention, Mr. Horner
states that he had coumunicated every needful part of
the detail to a respectable optician, Mr. King, Jnr.,
of Bristol, England,







THE DADALEUM.

This machine was called by the inventor, "THE DAEDALEUM,
or wheel of the devil, and unlike the Luntoscuoe or
Stroboscope the Llaed ahﬂm had the advantage of being
viewed by several persons at the same time. Bands of
figures were used printed upon peper and this marked

a definite advance towards the invention of a band of
celluloid film for the same purpose in Kinematography.
This eame instrument was patented later in 1860 by
Frenchman, named M. P.H. Devignes, who was granted a
Patent, No.537 for this instrument which he called the
Zoetrope or Wheel of Life, and it had a huge sale all
over the world, being sold in Great Britain, by the
London Stereoscopie Lo, Ltd., of Cheapside, London.

In addition to the Bands of figures to go round the

inside of the urum, flat dises were supplied to lay

flat on the inside baue of the drum which viewed through

the slots as before showed many fantastic and ever changing
designs. This same ﬁnbtrumeut was again patented in the
United States of America by William E. Lincoln of Providence,
UeosA., s0 that 1t may be said to have enjoyed quite a
number of Birthdays.

The Zoetrope was used by many of the early inventores in
their ende”kurs to produce moving pictures by means of
fhotography. Muybridge, Marey, T. &, Edison, and others
all >tud18d the “fpt’eolo of movement in this manner.
We have already learned that 8ir Charles Wheatstone in
his invention with the cog and snail movement appliéd
front shutter to the Phenakistecope Disec which was
actually the forerunner of the movement for Kinematography
intermittent in its action, that is to say the
lgure disc remained “tution;ry whilst being viewed
bh?cuth the slot in the shutter disec. The slotted drum
of the Zoetrope also certainly suggested the use of a
separate shutter and it was therefore quite a simple
matter for the invention of a separate dise and shutter
upon the same shaft, viewing the pictures upon &he figure
disc at one end of the shaft, through a slotted shutter
disc at the other end, thus obviating the use of a mirror.




This was an improvement suggested by Dr. Peter Mark
Roget, in his original paper of 1824 and it was not
made uoe Dr until p?oduceu as a new invention by
Franz Uc tins, a Lieutenant in the Austrian Army,
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In 1853, Franz Uchatins exhibited a later instrument
1Ising a glass figure disec rﬁ-iﬂ" was centred and held
static ndry, for each successive phase of movement, whilst
& revolving limelight il lu_;n-"d each picture, when
centred; wupon a screen. This method was mo
ful and received much praise from a group of lcd.
professors when exhibited before the "Jadaly of S lLJ ces.
at Vienna in 1883 anoth clever inve ;LLJ,L' was
the uwr.u year by A. F; I; Claudet for ing &
of St L“oioqu, Views through two eye g
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zber 711.

re Success-

THE KALOTROPE

The Kalotrope was invented i 856 by Dr. Rose of Glasg w,
and was an instrument which when rotated showeéd some rathe
marvellous and beautiful Spectra Phenomena and was elhlblt—
ed with much success at the Polytechnic.
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This same inventor also exhibited another instrument
which he called the Photodrome. This consisted of an
ordinary cart wheel being rapidly revolved and having
a beam of lig ht directed upon it from an optice 1 lantern
fitted with a revolving slotted front shutter. Upon
velocity of about 300 r.p.m. being attained with the
Spo wheels, all the spokes, and every semblence of
he aaurs from them disappeared, giving the remark-
ble effect of the rim of the wheel revolving in space,
o0 perfect was this illusion, that upon one occasion
an incredulous spectator crept up to the revolving
wheel in an attempt to touch it but was seen by the
attendants and prevented, just in time from doing so,
otherwise, it would haveresulted in a serious accident.

We now arrive at & time, in 18656, when photography was
getting into more ereLLl practice, and several serious
attempts were being made to record a series of movements
tcken in sequence by means of photography. This made a
great stride in the series of invention that ensued to-
wards the advent of finematography.

T
Mr. A. D, Jundgill, on May 24th, 1856, invented a machine
which he called the {IIIUU”"UEL This embodied the use
of two figure discs similar to those used for the
Stroboscope which were combined with two stereoscopie

eye pieces and were viewed by reflection in & mirror, the
necessary interference om shutters effect to mask the
phases of movement being set up by a slotted shutter disec
through which the revolving figure discs were viewed. The
patent granted for this was No.l245., The same year, a
patent was granted to Mr. P. Benoist for another
steroscopic viewing effect of a moving picture on August
2ord, 1856. No.l965, This instrument used two steros-
copif views with different phases ofmowement alternating
on two separate discs. These were placed at right angles
to a mirror making an equal angle between them, which had
imparted to it a slight reciprocating motion uhus allow-
ing of the pictures belng viewed alternately.







A simple patent using two sides of a stereoscopic slide
was taken out for the invention of R, Fisher and C.Aspray
on October 5th, 1859, No.2258. The stereoscopic slide
carried the two views of a similar object in different
positions and motion was apparently set up by a sliding
shutter alternately obscuring each eye piece, Un May
22nd, 1860 an interesting viewing instrument somewhat

on the lines of Wheatsonte's Reflecting Stereoscope was
patented by Mr. W. T, Shaw, This instrument like others
that preceded it used two revolving Phenekisticope Disecs
of figures. It also was fitted with two revolving discs
each mounted with a single luss, thus placing a definite
limit upon the time of exposure for each picture.

In another type of machine by this same inventor, a refract-
ing instrument embodied the use of a revolving octagonal
drum, which carried a picture upon easch facet and another
slotted drum illuminated each plcture to be viewed and
limited the exposure, this also confined the sight of each
eye to the separate pictures; it was intended that each

eye should see., One of the first men to produce FPhotographie
images in sequence taken upon paper bands for use in the
Zoetrope was Mr. C. Sellers a native of Philadelphia, U.S
who on February 5th, 1861, took out an American Patent for
his process and he renamed the original instrument invented
by Dr. Horner of Bristol, 1834, the KINEMATOSCOPE, a title
which was getting very near to the ultimate name of
KINEMATOGRAPH,

It 1s an astonishing fact that ri-ht through the invention of
moving pictures how several minds have run in a similar train
of thought regarding the inventions leading up to Kinematog-
raphy, and how several inventors all byt succeeded, only lack-
ing the one essential medium to cany their pictures, the rib-
bon form of celluloid.

Jn 1861, the same year as $ellers' invention, we find a patent
was granted ®n the 8th of June, No.}861, to Mr. Du Mont, in
which he outlined the first principles of Chrono-Photography,
wherein he states:-
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A patent taken out by Mr, E., Edwards on March 23rd,
1867, was described as a small instrument for taking

a Surleu of small photographs in succession upon the
same plate, for which a British Patent 849 was grant-
ed, This invention is interesting inso much as it was
revived many years later and placed upon the market
under the name of KINOKAM. This instrument was capable
of taking eight snapshots in succession upon a cirecular
sensitized glass plate 5 inches in diameter, and was
fitted with a radical arm mounted upon a central pivot
which carried a photographic lens at one end and a
projection lens at the other, thus turning the instrum-
ent from a camera into a p \.ector in a second,

In 1867, Mr. Rose whose invention of the Kalotrope has
already been mentioned, claimed a patent for a ZOETROPE

which had & spindle running down into the stand, instead
of being supported upon the stand and for this he was
granted a patent o .3156 on November 8th 1867.

The next inventor to achieve a resal lj definite results
by photog ¢“u110 means to show movement upon a screen
the man who was called by many, the father of lMoving
Pictures - John Arthur Roebuck Rudge, a native of Bath,
England, whose wondefful inventions will be described
in a following chapter. He chmmenced experimenting in
1864, and continued up till the time of his death in
1903.

In 1869 Thomas Ross the younger patented an instrument
called by him, "The Wheel of Life", which was in the
form of a rotary lantern slide, carrying a glass figure
dise, with a separate slotted rotating front shutter,
each successive phase of movement shown on the figure
disc being alternately masked and projected by one
revolution of a slotted shutter.
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Thomas Rosas (conginued)
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the claims made by him for this instrument were
extremely vague, but in a later patent number
2685 granted in 1871 he set forth his claims much
more clearly and stated:=

"that his invention was for improvement
"in instruments and apparatus for produc-
"ing pictures of bodies apparently in
"motion'",

Suggested application for a patent was put forward
by lir. F.W,Hartley on January 7th 1868 for an adap=-
tation of the Phenakisticope for use in the optiecal
lantern by showing a number of pictures in series
upon a glass dise, in place of the ordinary lantern
slidess For this invention a British Provisional
Patent was granted No. 46.

The next Inventor to attempt to portray movement

by photographic means was Mr. A.B.Brown in America

who took out a patent in New York in 1869, His
instrument was somewhat similar in appearance to
Beale' s Choreutoscope; it had several novel features,
being fitted with a cam and striking pin and the move=-
ment was masked by a rotating shutter having two blades.
The number of the American Patent granted for this
invention was 93,594,

Messrs. Langlois and Angiers two Frenchman in 1868
patented a device for alternately showing two micro=-
scopic of views in a rapid sequence of transposition,
somewhat like a slipping slide as used in the Magic
Lantern.s This little instrument they called the
KINESCOPE which they patented on May 2nd 1868 Noe
1443,

THERE WERE MANY FORMS ©F MOVING FIQURES CUT
FROM CARDBOARD AND SoiLp As ToYS, AND ONE EXAME

REPRODUCED , SHOWS A COBBLER SEWING A SHOE,

BEING MADE TO MOVE ,BY PUSHING THE CARD BOAKD
LEYER UP AND DOWN
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This consisted of a series of vliews mounted in a
multiple form, and the movement from one view to
another was occasioned by pressing a lever, which
brought the second view beneath the first with
position, and upon releasing the pressure of a
cushion of soft rubber caused the lever to revert
to 1ts original position.

A Patent taken put by Mr. L4MNett on March 18th,
1868 was the first patent in the world to be taken
out for pictures to flick over in book form., Mr.
Limmett had devoted much study to the Human Eye and
the phenomena set up by persistence of vision and

he was therefore able to put his experience into a
practical form, when he made his faérst book of mov=
ing pictures. The name given to his invention was
the KINEOGRAPH and for this he was granted a British
Patent No.925. The method of operating was extremely
simple as the book of pictures was held in one hand
and allowed to flick over from beneath the thumb of
the other hand. These little books of pictures were
put up in a series of twelve subjects in a box and
sold for five shillings .

It again is interesting to record how often similar
inventions have been granted patents for almost ident-
ical ideas. APatent was granted to Mr. A.A.Melville
No 14917 on November 17th 1886 for a book form of mov=-
ing pictures exactly the same as Linnett's Patent of
eighteen years previously, the only difference in the
two lnventions being in the mounting of the cards which
in the case of Linnet§'s patent were fastened through
one end with a wire staple, whilst Melville claimed to
use a radijal foom of mounting, using only the extreme
end of the card, both patents used hand drawn figures
for their pictures only.

Whilst describing the moving pictures produced in book
form it will be as well to mention the invention of
other forms of moving pistures mounted upon cards in
book form or otherwise. One of these inventions was
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by Mons Wattillaux a Frenchman , who used a series of
of half tone Photographs for his subjects and had a
special Tin clamping device, and a clip attachment
for turning over the leaves. This was called the
Folioscope for which a British Patent was granted in
in 1896, No. 20136. Another book form of plctures
which had a large sale when first produced was SHORT'S
FILOSCOPE., Mr. H.W.Short was a personal friend of Mr.
R.W.Paul the inventor of the ANIMATOGRAPH, and his in-
vention consisted of a number of oblong leaves of cards
each carrying a separate photograph of a sequence of
movements; these were firmly fastened at one end into a
metal c¢lip. This clip was pivoted inside a metal case
which was fitted with alever, and, upon this being pulled
over, released the cards one at a time , so that they
could be viewed whilst being flicked over. The effect
produced by this little instrument was extremely realistic,
Mr. Short was granted a British Patent for hls invention
on the 3rd November 1896 No. 23.158.

This same inventor also concelived the idea of producing
a clever intermittéent movement for Kinematography, which
actuated a sppocket roller by & sectional worm gearing,
for which he was granted a British Patent No.3777:on
February 19th 1896.

In another chapter will be found particulars of the
MUTOSCOPE one of the first moving Picture machines
with a series of cards mounted radially and turned by
haid usually to be seen at fairs and Exhibltions, this
was manufactured by the K.M.C.D. syndicate and placed
upon the market by the lMutoscope Co.

The Kinora was a similar type of instrument produced

by Messrs. Lumiere which was made in the form of a coin
freed instrument for Public use, and put up also in a
hand turned and clockwork model for home use, this will
also be found explained in the article relating to the
invention of the Brothers Lumiere.

THE FIRST TIME A SERIES OF MOVING PICTURES WERE
PRINTED ON THE LEAVES OF A MAGARLINE WAS IN THE
AMAS NUMBER OF HARMS WORTH'S MAGAY INE 1895
THE PICTURES SHOWED TWO CHILDREN DANCING
FROM A FILLM BY LUMIERE. |




There was another form of moving Pictures put up in

Book from, invented and Patented by Theodore Brown

and called by him the KINEMASCOPE which showed move=
ment by a print made in two colours, Red and Green

and when viewed through a Red and Green Gelatine med-

lum which was passed rapidly before the eyes, showing

a transposition from one picture to another an apparent
phrase of movement was created., There have been many
forms of Books pf Pictures made and soldsince, numerous
types and other optical novelties ofie of which that was
sold upon the streets was an illusion of a Gold fish and
Globes This consisted of a ring of tin about four inches
in diameter with a tin Gold fish fixed inside upon a loese
Centre. The tin ring was made to revolve by means of an
archimedlan screw and when pushed up from the base of the
screw revolved rapidly and in a bright light had the
appearance of a Glass Globe with a fish inside.

The Thaumatrope or revolving card was also produced from
time to time as a penny toy, in some cases being revolved
by hand and in others blown round in the form of a small
windmill. A very popular form of moving plicture toy was
placed upon the market in 1912, which showed a head and
shoulder portrait with a lined screen in front ruled upon
cellulold, and upon preesing the sides with the thumb and
finger, the face could be seen grimacing, and some very
ludricrous results were obtained by this simple means.

Having slightly digressed from our sequence of inventions
relating to moving pictures by mentioning the Various
Moving Pictures produced in book form, we will resumegk
our ordinary course once more.

On July 20th 1869 a British Patent No. 2193 was granted

to Mr. D.Trevor for a method of securing a series of
Photographs to be taken radially over the surface of a
sensitized glass disc but nothing seems o have been

done to place this invention upon the market, and it is
very doubtful if ever a working instrument was ever con-
structed by the patentee, Many years later in 1907

a similar instrument was constructed and sold commercially
by Mr. Kamim under the name of the Kammatagraph which had
only a small amount of commercial success.

In the year 1870 lMr. Heyl a native of Philadelphia U.S3.A.
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invented a machipe which he called the PHASMATROPE., This
consisted of é?%gass dise, divided into nine equal spaces,
each space carrying two figures of any given movement;
the mechanism w&igg was worked by a ratchet and Pawl 2
movement, was y hand and was used in a similar —
manner to SRAFRAAIGISAIORCSPRAAAMRS, [ir, D.Trevor
applied for a British Patent for a method of taking

a series of photograplis in rapid sequence upon a rot-|
ating glass plate and for this he was granted Patent
No. 2193 1n 1869 but the invention showed no new prin
chple.

An instrument invented by Ottomar Auschutz a native of
Lissa in Prussia which was somewhat akin to the Zoetrope
he called the TACHYSCOPE. This was produced& in 1888

and it was constructed to carry a band of figures photo-
graphically recorded in sequence upon a long strip of
Cardboard, the figures being previously photographed as

a series of rapid snapshote, and as this principle had
been used before on several occasions no new method was
disclosed, This instrument was exhibited with great suc-
cess at the World's Fair, Chicago, U.S.A. in 1891 and
showed some realistic motion pictures of an elephant
walking through the Tier Garten at Berlin, and it is
interesting to note that 1t was this Electrical Tachyscope
when viewed at Chicago by T.Armat, that induced him

to study motion Pictur¢e Photography, and eventually

led to the production of the Vitascope Projector which
was the first Projector to show moving moving Pictures,
to be sold by T.A.Edison.

In the year 1874 Dr. Janseen invented his Photographiec
Gun with which he secured an unique set of Photographs
upon a Glass Disc taken in sequence, of the transit of
Venus across the disc of the Sune This Gun Camera was
somewhat similar to the instrument made and used by Dr.
Jules Etienne Marey, which will be found fully emplained
in a later chapter setting forth the lifewdérk of that
wonderful Scientific Genilus.

Another great enthusiast who endeavoured to show movement
by means of Photography was Mr, Muybridge a native of
Kingston=-on-Thames, England whdse life work will also

be found in the following chapter. Amongst the many
early inventors of apparatus for showing figures in
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motion upon & sereen was Mr, E.Reynard a native of
France who was born at Montreuil-sous-Bois, Seine

in 1844 and lived later in Paris. In the year 1877

her secured a French Patent for an instrument which
somewhat resembled a Zoetrope, called by him the
PRAXINOSCOPE. This instrument he also patented in
Great Britian on November 13th 1877 No. 4244. It
consisted of a shallow revolving cylinder around the
interior wall of which was paced a band of figures

of any subject it was desirous of viewing in motion.
These figures were not viewed through slots a8 in the
Zoetrope but were seen reflected in a series of lirrors
placed centrally on & drum. A series of mirrors equal
in number tothe figures or views upon the strip of
paper placed in the drum, and when the drum was revolved
a very realistic semblance of movement could be seen.

In 2 more elaborate model called the PRAXINOSCOPE THEATRE
the scenes and settings for the moving characters could
be viewed at the same timeas the moving objects, by a
clever arrangement of reflection.

A still more ingenious model by this same inventor was
used to show the setting or seenery of any given scene
upon & screen by means of a series of reflecting mirrors,
and also the figures going thpoough some evolutions of
movement, were shown at the same time giving some very
extraordinary life like movements although very limited
in their scope. A still larger model using Two Magic
Lanterns and projecting the ecenes by one lantern direct
and the moving figures by mirror reflection and called
the THEATRIXINOSCOPE was used for public entertainment.
This entertaimment was successfuly carried on for years at
the Mus€€ Grévin at Paris where the Pantomines Tumineuses
became all the rage.

Still another model produced as & toy was made by Reynard
and called by him La Toupee Fantoche or Marionette Top which
consisted of a four sided mirror tapering to an apex in
the Form of a Pyramid with an inverted figure disec on
the top and when this Pyramid was revélved by spinning

C with a string similar to a top the figures could be

Seen apparently moving.
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Inl881 Rudge made the acquaintance of William Friese-Greene

and from him CGreene learned much of the methods to be adopt-

ed when attempting to secure a sequence of photographs of any
moving object. This queer looking projector can undoubtedly

ve termed the progenitor of all the movies, as it was this

and subsequent glass disc machines constructed by Rudge and
Greene, that enabled Greene to master and complete the art

of Kinematography and was the means of his taking out the first
Patent in the world for securing a series of. Photographs upon
a band of Celluleoid Film,

One of the most important objects Rudge was ever trying to
acheive was the production of a Projector which dispensed with
the use of a Shutter to mask the transition from one picture
to another. To try and achieve this end, he made many attempts
and conceived different ideas, which he applied in a practical
form, in his endeavour to overcome the flicker, and loss of
light, occasioned by the use of a Rotary Front Shutter. One
of Rudge's efforts in this direction was a camera constructed by
him which was fitted with a battery of 12 lens all of which
were made to give a properly timed series of exposures in
rapid sequence.

This method again although fairly successful, did not give

the results that Rudge was trying to obtain, as the movement
was again confined to a single complete phase of any gilven
motion. This instrument was of large proportions, and extreme-
ly cumbersome, and after Rudge had tried it out, he abandoned
the idea as being impractical and dismantled the machine.

The final effort Rudge tried to accomplish was the production
of a series of photographs taken on vertical strips of glass
about g§x inches in length, each strip carrying six separate
photographs of any moving object that it was desirous to secure.
There were seven of these glass slips placed vertically side

by side in a mechanically operated framework, which dropped
each dliide, one picture at a time, in rotation, the lantern was
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In the year 1872, controversy arose between Fred McCrel
the Editor of a paper ca d th “_La California", and
Sendpr Leland Stan millionaire and a great lover
breeder of race horses Th ontroversy, which led to
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UNITED STATES

PATENT OFFICE.

EDWARD J. MUYBRIDGE, OF

SAN FRANCISCO, CALIFORNIA.,

IMPROVEMENT IN THE METHOD AND APPARATUS FOR PHOTOGRAPHING OBJECTS IN MOTION.

Specifieation forming part of Letters Patent No.

212,865. dated March 4, 1879 ; anplication filed,

June 27, 1875,

To all whom it may concern:

Beit known that I, EbwARD J. MUYBRIDGE,
of the city aud county of San Fraucisco, State
of California, have invented certain Improve-
ments in Taking Instantaneous Plotographs
of Objects in Motion; and I do hereby declare
that the following isa full, clear, and exact de-
seription thereof, reference being had to cer-
tain drawings accompanying this specitication,
and forming a part of the same.

My invention has reference to that branch
of photography which is known as “instanta-
neons photography,” and it applies more par-
ticularly where the object to be photographed
is in rapid motion.

The prinecipal object which I have in view
is to take photographic views of horses that
are moving rapidly under speed, in order to
determine the posture, position, and relation
of their limbs in different portions of their
step or stride. 2

Myinvention relates to a double-actingslide,
with the means for operating the sane, and to
a novel background, which is gradunated or
marked so0 as to gage the position of the horse
and the posture of his limbs, all as hereinafter
more fally deseribed.

Referring to the accompanying drawings,
Figure 1, Sheet 1, is a perspective; Fig. 2,
Sheet 1, is an end section, showing -camera-
slides, track, and background. Fig. 1, Sheet
2, is a section of slide-frame, showing trigger,
lever, armature, and magnets. TFig. 2, Sheet
2, represents a photograph. Fig. 3, Sheet 2,
represents a contact-plate.

Let A represent the track along which the
horse is made to pass under speed. On one
side of the track I place the photographic
camera B, the tube of which is directed across
the roadway or track. Immediately in front
of the camera-tube I place the frame D, in
which my double-acting slidese d are arranged.
The two slides are mounted in the frame side
by side,in parallel planes, so as to stand across
the end of the camera-tube, Each slide has
an opening, ¢, in it, which will usually be as
wide as the diameter of the camera-tube, but
in some instances I shall mnake it less.

The slide ¢ is connected by one or more
springs, 7, with the top of the frawe D, while
the slide d i3 similarly connected with the bot-

tom of the frame, so that when the two slides
are drawn to their respective inactive posi-
tions the solid portion of each slide is oppo-
site the opening in the adjoining slide, and a
solid plate is presented in front.of the camera-
tube. To set these slides the upper one is
drawn down and ‘the lower one is drawn up
un’il the openings ¢ pass each other and the
solid portions come opposite the openings
again, thus straining the springs », in which
position both slides are secured by a single le-
ver, f, and trigger g. The lever f catches
lightly upon the trigger g, and the opposite
end of the trigger is connected with a lever,
G, which is pivoted at its middle to the out-
side of the frame, and the opposite end of
which carries an armature, i. I 1 areelectro-
magnets, which are attached to the side of the
frame under the armature. A wire, j, leads
from these magnets to the battery, which may
be conveniently located, while another wire,
k, leads across the track, either underground
or overhead, as hereinafter explained.

The background L is placed on the side of
the track or roadway opposite that on which
the camera and slide are located, so that the
horse must pass between them. I prefer to
paint this background white, so that the horse
will stand out in better relief and his position
and posture be more distinetly shown in the
photograph. I also whiten the track between
the camera and background. Near the bottom
of this background I paint or otherwise de-
lineate several lines or stripes, ! I, at different
calculated spaces apart, so that the distance
of the horse’s feet from the ground at the in-
stant the photograph is taken will be shown
upon the picture by the position of the feet
with relation to the lines,

On the rear side ol the background I secure
two metallic spring-plates, m m, so that one
will be slightly distant from the other. The
wire j, which leads from the magnets I, 1 at-
tach to one of these plates, and the other
{ plate I connect by a wire with the battery.
! For a running horse I then attach one end of

a strong thread, o, to the outside plate, m,and
‘ gtretch it across the track at the proper height,
| so that the horse will run against and break it
as he passes. The strain upon the thread
; when the horse runs against it will draw the
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outer plate, m, against the under plate and
completethe circuit, thus eletrifying the mag-
nets 50 as to draw the armatare against them
and release the trigger. The instant the trig-
ger is released the springs 7 draw the slides ¢
d in opposite directions, so that the sensitive
plate in the e~-nerais instantaneously exposed
as the openings e pass each- other. The cam-
era is 8o located with reference to the slides
that it is directly opposite the openin gs when
they coincide with each other, so that a fall ex-
posure is had.

For a trotting horse I eperate the outer
spring-plate, m, to make the connection with
the under one by causing one of the wheels of
the sulky or vehicle to pass over the connec-
tion that draws the plates together.

Iu order to take several successive views I
employ a number of cameras and slides in
connection with a single background of the
required length. In this case I place the
cameras at regular intervals apart and make
a separate circuit and operating device for
each. I also paint or otherwise marik the
background with vertical lines s s at regular
intervals apart, and number them successively
by paiuting the numerals upon themn. These
vertical lines will then show the position and
progress of the horse and his posture at each
exXposure: -

I am aware that a graduated backgronnd
used in photography for the purpose of ascer-
taining the velocity of a moving object in a
given time is not new, and I do not, therefore,
desire to be understood as claiming such a
background, broadly; but,

Having described my invention, what I do
claim as new, and desire to secare by Letters
Patent, is—

1. Thebackground L, provided with vertical
lines or gage-stripes s and horizontal stri pes
or lines /, arranged suustantially as shown
and described, for the purpose of obtaining
horizontal and vertical measurements of the
passing object, as set forth.

2. The slides ¢ d, set by meaus of the lever
J, trigger g, and centrally-pivoted lever G,
with its armature %, in combination with the
electro-magnets I I, wires j k, and metallie
spring-plates m m, constructed to operate sab-
stantially as and for the purpose described.

In witness whereof I have hereunto set my
hand and seal.

E. J. MUYBRIDGE.

|L. 8]

Witnesses:
D. B. LAWLER,
W. F. CLARK.
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