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UNITED STATES

PaTeENT OFFICE.

CHARLES FRANCIS JENKINS, OF RICHMOND, INDIANA, AND THOMAS ARMAT,

OF WASHINGTON,

DISTRICT OF COLUMBIA.

PHANTOSCOPE.

SPECIFICATION forming part of Letters Patent No. 586,953, dated July 20,
Application filed August 28, 1895, Serial No. 560,793,

To all whom it may concerw:

Be it known that we, CHARLES FRANCIS
JENKINS, residing at Richmond, in the county
of Wayne and State of Indiana, and THOMAS
ARMAT, residing at Washington, District of
Columbia, citizens of the United States, have
invented certain new and useful Improve-
ments in Phantoscopes; and we dohereby de-
clare the following to be a full, clear, and ex-
act description of the invention, sueh as will
enable others skilled in the art to which it ap-
pertains to make and use the same.

This invention relates to apparatus for ex-
hibiting pictures so as to produce the appear-
ance of objects in motion; and the primary
object of the invention is to provide efficient
means whereby a series of photographie or
other pictures, showing successively the dif-
ferent positionsorattitudes assumed by a per-
son or object in motion, may be displayed in
such manner as to reproduce to the eye the
appearance of the moving object through all
the phases of such movement with a life-like
and unblurred effect.

A further object is to provide means for ef-
fecting the displacement of a picture and the
substitution of another in its stead in an in-
terval of time less than the intervalof illumi-
nation and exposure of the picture, so as to

“cause theinterval of illumination to predomi-

nate and render the act or effect of a change
imperceptible to the eye.

Another object is to provide means for ac-
complishing the results stated without using
a shutter or equivalent device, such as has
heretofore been necessary in apparatuses of
a similar character, so as to utilize continu-
ously and to the best advantage the light af-
forded by the illuminator and to avoid cast-
ing shadows or cloud effects produced by the
passage of the shutter across the light.

The invention will first be hereinafter more
particularly described with reference to the
accompanying drawings, forming a parf of
this specification, and then pointed outin the
claims at the end of the description.

In the drawings, Figure 1 represents a side
elevation of an apparatus or ecombination of
devices which may be employed in practicing
Fig. 2is a detail side view, on

897
(No model.)

a slightly-enlarged scale, of the drum and
mutilated gearing for intermittingly moving
the tape-like film or other surface carrying
the pictures to be exhibited. Fig.3isaplan

view of the drum and larger mutilated gear 55

shown in Fig. 2. Fig. 4 represents in side
elevation a modified form of a device embody-
ing the invention; and Figs. 5 and 6 repre-
sent, respectively, a detail side view and a

rear view of a tension device for yieldingly 6o

holding the film or picture-carrying surface.

Indevicesorapparatusessuchashave here-
tofore been devised for exhibiting life-like
pictures or producing the appearance of mo-

tion it has been considered most feasible to 63

keep the series of similar pictures (whether
on a disk, tape, or other surface) constantly
moving at a regulated speed, corresponding
with Lh_e speed at which the piectures were

taken, and by means of a shutter or light-ob- 70

structing surface to alternately cover and ex-
pose the pictures successively in a manner
quite similar to the method of exposing the
sensitive film or substance in taking the pho-

tographs, so0 as to bring thg opening through 75

the shutter centraily over a picture at in-
tervals practically equal to the intervals be-
tween exposure in taking the pictures, so that
each picture may be seen only when it is in

such a position that it will be exactly super- 8o

posed upon the image not yet (owing to the
persistence of vision) faded from the eye.
The openings in such shutters, which are or-
dm(mly in the form of revolving disks hav-

ing openings near their cncumfexences usu- 85

ally cover but a fractional part of the cireum-
ference of the disk, so that a view of the pic-
ture is afforded ﬂnmwh an interval of time
much less than the period of interruption,and

as the illuminated pictures and the clond ef- go

fect or darkness of interruption caused by
the passage of the shutter across the light are
blended or mixed together in the eye ,of the
observer the darkness continues to impress

upon the retina so much Jonger than the light g5

that the value of the 111ummat10n is very
greatly diminished and the picture appears
to be poorly lighted or blarred.

In the case of our invention the conditions

are quite different and the results produced roo
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are therefore more satisfactory than and su-
perior to anything of the kind heretofore ob-
tained, for the reason that the picture is held
a much longer time than is required to re-
move it and substitute another in its stead,
thus prolonging the period of illumination
very greatly as compared with the period of
interruption or change, and there is no ob-
struction of the light by the interposition of
ashutter or opaque substance across its path,
so that the impression of the picture on the
eye.is so much longer and permanent than
the distortion or shadow effect incident to its
movement, and the interval of change or in-
terruption is so infinitesimal that the image
of thepicture is readily retained until dis-
placement and substitution takes effect, and
owing to the inability of the eye to receive
an impression from every phase of motion
the interruption or change is wholly imper-
ceptible, and the result is a most vivid ap-
pearance of an object in motion, otherwise
unchanging, clearly exhibiting all the phases
of such motion with life-like effect.

In the arrangement illustrated in Fig. 1 of

consisting, preferably, of an electric light and
a condensing-lens, whereby the rays of light
are concentrated upon a picture located in
the focus of an objective lens B.

C denotes a film or strip composed of any
suitable transparent or translucent flexible
substance adapted to .provide a surface for
carrying pictures produced thereon by photo-
graphic or other means, the several pictures
in the series representing, successively, dif-
ferent positions of a moving object, so that
the exhibition of the entire series of pictures
in the order in which they were made or taken
may result in the reproduction of the appear-
ance of the moving object in every phase of
its motion. This film may be wound or coiled

‘upon a reel or spool D, from which one of its

ends may pass over the surface of a drum E,
said spool and drum being suitably journaled
in standards or supports to permit the film to

" be wound upon one asitis unwound from the

go
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other and so arranged that as the filmn is
moved the pictures thereon will be brought
successively into the focus of the object-lens.

Our invention depends for its successful
operation both upon the inability of the eye
to receive impression of movement exceeding
a certain rapidity and upon that faculty of
the eye which enables it to retain an impres-
sion after the source of light has vanished—
the persistence of vision—which enables us
to change the pictures, one for another, im-
perceptibly. Thiswe accomplish by moving
the film or other picture-carrying surface in-
termittingly in such manner that the interval
of exposure and illumination of the picture
shall exceed the interval of time required to
effect a change sufficiently to enable the eye
to form a perfect impression orimage at each
exposure and to retain it through the interval
of motion or change and until another pic-
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ture has been superimposed, as it were, upon
the one displaced, thus rendering the act or
effect of displacement and substitution of pie-
tures wholly imperceptible and giving the im-
pression to the eye of objects in motion.
Various eontrivances and forms of mech-
anisms may be employed for effecting the in-
termittent movement, the requirement being
that the film or other surface shall be moved
quickly between successive pauses far enough

to expose the next succeeding picture in the-

series. In the apparatus shown in Figs. 1
and 2 we have affixed to one side of the drum
E a peripherally notched or toothed gear-
wheel ¥, which is driven by a smaller gear
wheel or disk G, havingasingletooth g, which
is adapted to engage one of the notches fin
the wheel F at everyrevolution and move the
latter a part of a revolution proportional to
the relative diaméters of the two gears, such
part revolutions of the gear E being adapt-
ed to bring the several pictures successively
into the focus of the object-lens. The pe-
riphery of the wheel F between each pair of
notches f is formed with a concave or semi-
circular depression f', which is adapted to
form a seat for the toothless peripheral por-
tion ¢’ of the gear G,whereby when the tooth
g has escaped from a notch the larger gear
may be locked and held in a stationary posi-
tion by said toothless portion of the gear G,
engaging and moving in sliding contact with
one of the depressions f' until the smaller
gear has made a complete revolution,where-
upon the operation of moving the larger gear
a part revolution and again locking it coin-
cidently with the exposure of the picture on
the picture-carrying surface will again be re-
peated, and so on indefinitely.

Any suitable motor may be employed for
imparting motion to the driving-gear G. - The
letter H in Fig. 1 denotes a motor for this
purpose connected by a belt % with the shaft
of the gear G. If desired, a reel, as at I, may
receive the film or tape C as it is paid out
by the drum E and may be rotated by the
motor I by means of a belt ¢, connecting the
shaft of the reel with the driving-shaft of the
gear G, or in any suitable manner. Every
time the gear T is moved a part revolution
the film C should be moved just far enough
to displace the exposed picture and substitute
anotherinitsstead,anditisalso desirable that
the film should be held quite taut in passing
behind the lenses and maintained against
flexure or bending at the point of exposure
of the picture, and to this end it is preferably
provided with a series of perforations along
its edges, as at ¢ ¢, to engage teats or pinsee
on the drum X to prevent slipping, and is
yieldingly clasped by a tension device K, be-
tween the members of which it passes on its
way from the spool D to the drum I, said ten-
sion device being suitabiy supported and in
such position as to adaptit to prevent flexure
of the film at the point of exposure of the
picture and to aid in keeping the film taut.
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This tension device may consist of a fixed
member or plate %y Fig. 5, placed in front of
the film, and a forked member &', Figs. 5 and
6, of spring metal bearing on the opposite
side of the film, so as to hold it with a yield-
ing pressure against the plate, the latter hav-
ing an opening therethrough-arranged oppo-
site the fork of the'spring /', which straddles
the picture-surface, so thatthe view of the pie-
ture may be unobstructed. By meansof aset-
serew &%, bearing upon the shank of thespring
', the pressare of the latter upon the filin may
be varied at will. Thistension device may be

. used either with or without a film-tightener
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L, Fig. 1, located nearer the reel D, though
oither or both of these deviees may be dis-
pensed with in someeases. The tightener L
consists simply of a spring fixed at one end
and having its free end padded and arranged
to press the film yieldingly against a roller I,
journaled below the spool D.

In the modification shown in Fig. 4 a series

.of similar pictures are arranged in a circle

upon the ’upper surface of a circular plate or
disk M, the periphery of which is formed with
altérnate ‘notches and semicircular depres-

sions the same as the gear-wheel I in the.

other figures, and adapted to be driven in the
same manner by a smaller gear N, the pic-
tures thereon being viewed through a mag-
nifying-glass, which may be held in the hand.

. This pieture-carrying surfaee or disk may be

"~ 35
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from beneath if it be transparent.

5 picture upsa the se

arranged to rotate in a horizontal plane or
otherwise. Inthehorizontal position the pic-

‘tures upon the plate are illuminated by light

from sbove in éase the plate is opaque, or
‘ In the
latter case the plate A may be made lo re-

volve with its axis parallel with the axis of-

ke obiect-lens of a microscopic or an ordi-
nary projecting lanters with the pictures in
the focugof thig objective, sothatthe pictures
may be projected npon a sercen the same as
linary transparencies are, except that the
will possess the same
life-like effect which is observed through the
magnifyiig-glass when the latter is used.
"This plate may take the place of anordinary
lantern-slide of a magic lantern, the lantern
being otherwise the same as ordinarily used.
 "The series of pictures iu the form showr'in
Fig. 4 are arranged in a circle, as at 0o, near
the periphery of the disk, Lut various modi-
fications of this arrangement will veadily sug-
gest themselves to those skilled in the arg,
such as a spiral or =erpentine arrangement,
which will permit o larger number of pietures
to be arranged spirally on the surface of the
revolving disk.

It will be undersiood, of course, that the
vestlts hereinbefore described may be pro-
duced by other means than intermittent gear-
ing, and we do not desire to be limited tothe
use of intermittent gearing, as other means
may bé employed for causing the light on the

- sereen to exceed in duration the interval of

change—that is, the time required to effect

the removal of one picture and the substitu-
tion of another in its stead, which is essential
to success.. . :

We do not claim novelly in the pictures,
hut we are not aware that prior to-our inven-
tion any instrnment or apparatus has been
devised by which life-like pictures may be
given avery long illimination compared with
the time necessary for effecting achange, and
the fact that no feasible method has hereto-
fore been devised to accomplish this result
accounts for the very poor results so far at-
tained in lantern-work. : .

“From the foregoing deseription it will be
scen-that the pictures are brought succes-
sively into an illuminated field and that each
picture is iljtminated without interruption
from the instant it enters such field until dis-
placed by the next picture in the series, and
that the several pictures in the series aresuc-
cessively substituted one for another with
such rapidity that, although the exposed por-
tion of the film or picture-carrying surface is
continuouslyilluminated, the eye receives an
impression of the picture which so greatly
predominates any possible impression that

70

8o

85.~

Qo

might bé made by the practically instanta-

neous motion of said film or surface, in sub-

stituting pieture for picture, that the pre-

dominating impression which the eye re-
coives, owing to its inability to receive two
impressions atone and the same time, and to
the persistence of vision, has the effect of
rendering the movement of the film utterly.
imperceptible, while the successive impres-
sions of different pictures are each retained
until another picture in the series is super-

imposed, as it were, upon the previous im- -

pression or picture, thus rendering it possible
to prodnee most vivid and life-like effects
without any interruption whatever in the
illumination, whether the film is moving or
stationary, and without interposinga shutter
and theroby causing a shadow orshade effect
which reduces the vividness of the impres-
sion; but we do not desire to be confined to
the use of the invention without a shutter,
inasmuch as such a device might be used
under some circumstances—as, for instance,
when constructed so as to interrupt the
illumination only at that instant of time when
the film is moving and without rendering the
interruption perceptible to the eye—but for
all practical purposes a shutter of any kind
is useless and objectionable and is preferably
dispensed with. .

Tlaving thus fully described our invention,
what we elaim as new, and desire tosecure by
Letters Patent of the United States, is—

95
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1. An apparatus for exhibiting picturesso

as to give the impression to the eye of ob-
jeets in motion, comprising a pieture-carry-
ing surface, means for supporting said sur-
face and permitiing it to be moved so as to
cause theé pictures or objects thereon to be

130

successively exposed for the required interval -

of time in an illuminated field, and mechan-

s
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rinitiingly ‘quickly move
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5 ﬁbuarydurm"the intervalof illumination of
‘pict
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. The combination, in
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-m motmn ‘of a movab. %

in g uud S f:we atishort mter—
15 ‘val

zmq ﬂlummatwn”shall e\ceed the -

‘IItOtIOH substan’mally ag deseribed.-
'cOmbmatw‘n An plctme -exhibiting

in such"manno 'ltlnt the mterv allof: 1llumma-

25itio
terml ofitotion, substantially as deser ibed.
4 'The"conibmatlon inipicture- exhibiting
mppa,ratus‘for giving! ‘the im pression to the eye
of"” objeets dnl motlon, ofi:a; picture-carrying

‘ 3o»§urface¢means for supporting and intermit-

‘tingly: quicklymoving the-same, and. means,
‘forilluminating:the pictures snccessively be-
tween the: mtervals of motion;in:sueh mauner
thatthe interval of ;pause :and. illumination
357 10f thespictureshall predominate the interval
of:ingoyement, substantially as described.
e5addn: a ,pxcture -exhibiting: apparatus for
giving:theimpression‘io, the.eye of objects in
motion,sthe eombination.with.a transparent
¢orpwbuxe—carrhmnsm face, of means for inter-
‘mittingly. ov ing,

1e pictuves thercon in the
. / onj. ﬂ)b interval of time

between.. thee\hxbmon of suceessive pxctmes
151 bemg mstanygneous while tlie period of illu-

mparativ ely greatly prolonied,
g as;dcquxbed
i ne
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1re- nmy-

-111111~1mated ficld for an 1111(‘1\(11 of tuue e\-
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or w]lecl s6'as to- 1mpmt
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65 stant mllv v desu‘xhed )

7. In pxmnrv-(\\lubxtxr'_:.1ppmatu~ for giv-
ing the ftpression to the eve of objecis in

‘motion, the: combination with'the ‘plcture-c
itintervals for exposing:

an dppm afue fope\~ ’
-tuve, stbstantially as described.

giving the impression to the eye of ob;;ects ih'f i
‘motion, the. combination W 1111 a Ying
{-and a pl:OJeCtlﬂO‘ lens, of a tmn«pmrent p
‘ture- ca,rrymgsurfaee an:m(red in
.the objectiveof the pr o,]ectmv lens,
Antermittinglymovi ing thesaid stiFfate n'such’
mannerthat the mtex'val of illun
-exceed the interval of ch'mve,

ng-th '_mter\ al xeqmred in eﬁ’ect— »

‘for’(fl\'mo’the impression - to the .
eets m.momon of apicturescarrying.
1eans for'supportmz’ the-same and’
.| prevent ﬂemngorpuckermga he]
‘posure; substantiall
f the* “picture ‘shall predominate.the in-.

same.step by step so as.
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rying film and means for intermittingly Mov-" -
ing smd film so as to expose the pictures there: ¥
on suceessnel) in an 1Hum-11ated fig
interval of time exceeding Lhemteu
tion, of the tension device compnsm .
membexs between which the film is adapte(l
to pass, oue. member heing adapted

mfrly press the film toward the-othér’so.
it is held taut and preveuted from fléxin
puckering at the pointofexposureo

‘8. "In ‘a pictare- exhibiting app

t}ié‘fddﬁs
"iyea "§fdi-?’

N1 e, »,« 5

attb!r‘é"hé
deviee adapted to keop the pic

S desembed

xhibiting plct re@’
on’ toihé‘eye bfb'bjoc”téw
ar'x‘yﬁx’ﬁ Al se.

9.: An’ dpparat
as te give the 1mpre
in momon comprxsmv a pxctme-c

or surface adapted to be giz an u}ﬁc&‘mﬁi:i 05-%
tent step-by-step.moveme '\ brfnmﬂd’ﬁie il
pictures or objects thereon' sud essively Fred T

position for exposure in an illami gtedl" ﬁélﬁ‘ 14
means for illmninating pictur T objEcts exilo
posed in said field,and mecham&mfot' quiekly’ ¥
moving said surface at intervils seasts s
cessiv e13 expose the pictures orobjects thers

on, the exposed picture or object being unin-!
terruptedly illuminated during the perlod of ©
exposure, the construction bem«y sueh that 103
the impression made by the illuminated. pie-
ture while stationary so gréatly predominates
anyimpression liable to ' be caused by themo- =

tion of the film as to rendertihe latter imp
ceptxblo to the eye, owing to the persasten '
of vision, substantially as described. co
10. An apparatus for exhibiting pictures,
comprising a movable pieture-carrying sur-
face or film adapted to be given an intermit:
tent step-by-step movement, so-as to: ‘bringa.r1g
series of pictures or objeets -thereon sucees- '
sively into' an illaminated :field, means for
illuminating the picture or ob,]ect,etposed in-
said field, and inechanism for intermittently:
moving said surface so as to quickly substis; 120
tute one picture for -anotherwithout. mter—,
rupting the illumination; the: construcmon
being such that: the motxon of the film: is:
rendered unpexeepmble to the oye by thepre-
dominating 1mpre%10n .of the pictureandthe 125 -
persistenee ‘of - vision, subst‘mtmlh asde~
seribed. P
In tns{nmm) \\hmoof we Lﬁl\ our -
tures in presence:of two witnesses
CHAS. FRANCIS Jl*..
THOS. A\R\IAT oy
Witnesses:
JoA }4, (Ms\\FLL,
W . CROWELLL.




