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UNITED STATES

PATENT OFFICE.

ROBERT D. GRAY AND HENRY E. STAMMERS, OF NEW YORK, N. Y.

PHOTOGRAPHIC CAMERA.

SORCIPICATION forming part of Letters Patent No. 362,271, dated May 3, 1887.

Application filed October 5, 1886. Serial No. 215,371,

To il whom it may concerm:

Be it known that we, ROBERT D. GrRAY and
HeNrY E. STAMMERS, both of the city, county,
and State of New York, have invented a new
and Improved Photographic Camera, of which
the following is a specification, reference be-
ing had to the annexed drawings, forming a
part thereof, in which—

Figure 1 is a plan view, partly in section, of
our improved camera. Fig. 2 is a veltlcal
transverse section taken on line # # in Fig. 1
Fig. 3 is an inverted plan view; and Fig. 4 is
a front elevation, partly in section.

Similar letters of reference indicate corre-

sponding parts in all the views.

The object of our'invention is to construct
a simple - eamera of the class known as ‘“de-
tective?”” cameras, in which the negatives are
made upon a continuous strip of sensitized

paper; also, to provide a device for spacing

the paper, so that only the required surface
will be exposed; also, to furnish a novel de-
vice for markmg the paper after each expos-
ure, so that the negative formed on the paper
may be separated Pefore the image is devel-
oped; also, to provide a shutter for effecting

the exposure of the sensitized paper when the

picture is to be taken, and which will close
the aperture of the camera while the shutter
is being set.

Qur invention congists in a light-tight box
provided with an adjustable lens-tube and

having a suppért for holding the paper in a.

curved position while the pieture is being
taken, to compensate for the spherical aberra-
tion of the lens.

It also congists in an arrangement of roll-
ers for holding and feeding the paper and a
gradunated stop device for, stoppmo the roller
atter it has received the length of sensitized
paper required for one negative.

It also further consists in a friction-spring
for holding the paper under tension in posi-
tion for exposure.

It also consists in an index for indicating
the number of exposures made and in mech-

anism for perforating the paper after each ex-.

posure.

It also further consists in a drop:shutter pro-
vided with an auxiliary shutter for closing the
apemure of the camera while the main shm;
ter is being set.

(No model.)

It also consists in the arrangement of a
finder in the lower part of the camera-box
with a dark chamber above the finder to facili-
tate seeing the image formed on. the ground
glass of the finder, all as hereinafter more fully
described.

The camera-box A is divided into two main

compartments, B C, by the partition D, and
the shutter-compartment E is separated from
the main compartment C by the partition F.
In the under side of the box is formed a re-
cess, G, in which are located the levers, in-
dexes, and other devices for operating the
camera, as will presently be described.

In a central aperture in the parbition F is
secured a short tube, a, to which is fitted the
lens-tube b, the said lens-tube being provided

"with studs ¢, which project through slots d in

diametrically-opposite sides of the short tube
a. At the side of the tube a a rock-shaft, e,
is journaled in ears f, projecting from the in-
ner gide of the partition F. ~ The rock-shaft e
is provided with slotted arms ¢, which engage
the studs ¢, projecting from the tube b, and
the said rock-shaft extends downward through
the bottom of the camera-box and carries an
arm, H, which reaches over the curved scale
I, secured to the bottom of the camera-box.
The inner edge of the curved scale is pro-
vided with a notched flange, g, which is en-
gaged by a projection, h, on the iuner surface
of the arm H. The scale I is gradunated so
that each division represents a certain focal
distance of the lenses carried by the tube b,
so that an approximate focus of the lens may
be secured by moving the free end of the arm
H to a point opposite a figure on the scale I
representing approximately the distance be-
tween theobject and the photographic camera.

To the outer surface of the partition I is se-
cured a plate, J, having in its face a wide dove-
tailed groove, 4, to which is fitted the main
shutter K. The main shutter K has an ob-
long aperture, j; in the center thereof, and is
provided with three lugs, k{ m, projecting from
its outer face near one edge, the lug ! being
set nearer the center of the shutter than the
lugs & m. To the front of the plate J, at one
sideof thedovetailed groove, is pivoted a lever,
L; on the secrew #n. The lever L:is held in a

middle posmon by a eentrally- supported
spring ,n bearing upon the lever on opposite

55

50

70

75

8>

Q0

95

100




1o

15

20

25

30

35

40

45

50

«

sides of the pivotn. The longer arm of the le-
ver Lextends downward into the recess G, and
is provided with a knob, o, for convenience in
operating. A spring-arm, g, projects from the
side of the lever Liabout opposite the aperture
p of the shutter, and is provided with an in-
wardly-turned end, », which normally lies in
the path of the lugs k' m. When the shutter
is raised, in the manner presently to Le de-
seribed, preparatory to making an exposure,
the lug % rests upon the arm ¢ and supports
the shutter in its npper position, and when the
exposureis to bemade, if it be a time exposure,
the lever L is pushed toward the shutter, 1ib-
erating the lug &, and at the same time Dring-
ing the inwardly-turned end of the arm g into
the path of the lug 7, so that the shutter may
drop until the lug I strikes the arm ¢, when it
will be arrested and the opening of the shutter
will coincide with the opening of the plate J,
and will remain in this position so long as the
lever L is held in the position required to 1ib-
erate thelugZ.  When the lever L is released,
itisreturned by thespringa/to its normal posi-
tion, thus releasing thelug 7 and allowing the
shutter to drop.

By employing a continuous roll of paper for
receiving the impressions, the usual plate-
holder and plate-holder slide commonly em-
ployed in cameras of this class are dispensed
with, so that some means of closing the aper-
ture of the camera while adjusting the shutter
is necessary. To effect this we form a dove-
tail groove, s, in the plate J, and place therein
asmall auxiliary shutter, ¢, which slides freely
up and down in the groove.

When the shutter is closed after making an
exposure, it is held in that position by the en-
gagement of the lug m with the arm ¢ of the
lever I, the lug m being beveled to cause itto
slip under the arm ¢ as the shutter falls. When
it is desired to seb the shutter for another ex-
posure, the camera is inverted, when the small
auxiliary shutter £ falls in the groove s and
covers the aperture of the camera. The lever
L is then pushed away from the shutter, lib-
crating the lug m from the arm ¢ and allowing
the shutter to fall. The lever L then being re-
leased, regains its normal position above the
lug k. It will thus be noticed that when the

-aperture j of the shutter slips past the aper-
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ture of the camera the said aperture will be
closed by the auxiliary shutter ¢, - When the
camera is reversed, the solid part of the shutter
K will be held opposite the aperture of the
camera by the engagement of the lug & with
the arm ¢, and the auxiliary shutter ¢ will fall
away from its position over the aperture of
the camera, leaving all the parts of the shutter
in condition for an exposure.

If it is desired to make an instantaneouns ex-
posure the lever I is pushed away from the
shutter, liberating the lug % of the shuiter, al-
lowing it to fall to the bottom of the grooves,
and in go doing to cxpose the sensitive plate
while the aperture j is passing theaperture of
the camera; but when it is desired to make a

362,271

time exposure the Jever L is pushed toward
the shutter, liberating the Iug & and bringing
the arm ¢ into the path of the lug 7, so that
when the lug 7 strikes the arm ¢ the shutter
will be arrested with its aperturc coincident
with the aperture of the camera, and the ex-
posure will last as long as the lever I is held
in that pesition, and when the lever I, .is lib-
erated the spring =’ returns it to its mormal
position, withdrawing the arm ¢ from the lug
! and allowing the-shutter to complete its fall,
and thus close the aperture of the camera.
The engagement of the beveled lug m with the
arm ¢ causes the beveled lug to slip under the
arm, thus engaging the Ing, so that when the
camera is inverted, as before described, for the
purpose of setting the shutter, the shutter will
be held in its position over the aperture of the
camera until released by moving the lever L.

Within the compartment' B of the camera-
box A, and surrounding the aperture D' of the
partition D, there is a box, M, formed of end
pieces, wa', and side pieces, v v/, the rear edges
ofthe side pieces being rabbeted to form ciurved
guides w for guiding and supporting the pho-
tographic paper; and to the back N of the
camera-box is secured a curved spring, «,
which presses on the sensitive photographic
paperand holds it against the rear edges of the
end pieces, 1 u'. ‘

Inthe compartment formed between the end
1’ of the box M and the side of the camera-
box A is journaled a roller, O, on ashaft, ,
extending through the side of the box from
the recess G.  The shaft 3’ is slotted longitudi-
nally, and is inserted in a hole formed in the
end of the roller and provided with a eross-
bar, ¢, whieh is received in theslot of the shatt
¥. The opposite end of the roller turns on a
stud, &, projecting inward from the opposite
side of the box. Upon the shaft ¥ in the re-
cess G, is placed a pinion, f/, and outside of
the pinion a milled head, ¢/, is secured to the
said shaft for convenience in turning the shaft
in the roller. The rolier O is slotted longi-
tudinally and provided with two spurs, ¥/, for
engaging the end of the paper, which is to be
wound upon the roller after being acted upon
in the camera. The roller O, with its contents,
is prevented from accidental rotation by a
curved spring, ¢, secured to the side of the
camera-box and bearing on the paper carried
by the roller.

The sensitive paper to be used in the cam-
era i3 wound upon a plain roller, P, which is
dropped into the compavtment between the
end v of the box M and the side of the camera-
box. The back N of the camera-box is pro-
vided with studs j/, which enter holes in the
inuer surface of the top of the camera box,
and the lower edge of the back is provided
with a spring-cateh, I’; which engages a stud,
U, projecting from the bottom of the camera-
box. When it is desired to place the roll of

sensitive paper in position for usein the cam-
era-box, the back N, together with the spring
«' carried thereby, is removed from the cam-
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era box, and the roller P, loaded with paper,
is inserted in its place simultaneously with
the insertion of the roller O in its place, the
end of the paper strip carried by the roll hav-
ing previously been brought into engagement
with the hooks 2’ of the roller O. - The back
Nis then replaced, the spring ¢’ being brought
to bear upon the paper resting against the
edges of the side pieces, and the paper will
take the curvature of the guides 4, upon
which its edges rest. The curvature thus se-
cured partly compensates for the spherical ab-
errabion of thelens.

The pinion f” meshes into a spur-wheel, m/,
journaled on a stud, o/, projecting from the
bottom of the camera-box. In the face of the
wheel m’ is formed a spiral groove, p’, in which
are formed holes ¢, located at varying dis-
tances from each other, proportionate to the
progressive increase of the diameter of the
paper-roll O. .

To the bottom of the camera-hox is secured
a plate, Q, to which is pivoted alever, R, hav-
ing arms ' §. 'Fhe arm 1" projects over the
wheel m’ and is provided with a point, ¢,
which normally rests in the groove »’in the
wheel m/, and carries the point # into one of
the holes ¢ after each impression, so that the
point t” enters all of the holes ¢’ in succession.
The arm s of the lever R is pointed, forming
an index which extends over the curved scale

" o/, the scale being graduated to correspond to
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the number of exposed sections of the paper
strip wound upon the roller O, so that as the
quantity of paper increases upon said roller
the point ¥, traveling in the groove p’, will
move the lever IR so as to cause its index to
point to a number of the seale v' correspond-
ing to the number of the exposure. Under
the arm 2’ of the lever Ris journaled a rock-
shaft, 3, in ears w0/, projecting from the plate Q,
the rock-shaft being offset, so that when it is
turned it will raise the arm ¢+, so as to disen-
gage the point ¢’ from one of the holes ¢'. The
rock-shaft S is provided with a right-angled
arm, ¢’, which projects toward the wheel m’,
The rod &* projects through the bottom of the
camera-box and is provided with a head, ¢,
which extends over the arm a?, so that when-
ever the head ¢ is pushed inward the rock-
shaft S will be turned.

To the rod §* within the compartment C of
the camera-box is attached a bolt, @&, having
a beveled end, ¢, and provided on its outer
face with an oblique rabbet, f%. The bolt &
slides between the base-plate ¢* and the guide
#* secared thereto. The guide 2’ is opened
upon one side, and the bolt @ is pressed into
the guide /4’ by a curved spring, ¢, secured to
the baseplate g°. The outer surface of the

- guide 7* is provided with an inclined finger, 7,

which is held in the path of the shoulder £%
formed by theoblique rabbet f? so that when
the bolt ¢* is pushed inward by pressure on
the end of the rod & it will be moved laterally
by the engagement of the shoulder 4* with the

finger j°. To the base-plate ¢*is secured a flat
spring, I, whose free end lies in the path of
the beveled end ¢’ of the bolt &, and to the free
end of the said spring 7 is secured a needle,m’,
which extends upward through a hole in the
end 7’ of the box M, in position to be projected
through the paper resting upon the edge of
the end of the box and through an opening
formed in the end of the spring «’. When the
bolt d* is pushed forward against the pressure
of the spring ¢, it first engages the end of the
spring ¥ and pushes the needle m’ through the
paper at the back of the box M, thus marking
one edge of the exposed surface. The con-
tinued forward pressure of the rod * brings
the shoulder %* into engagement with the finger
4% and pushes the bolt laterally until it is dis-
engaged from the spring %, when the spring
regains its normal position, with the needle m’
withdrawn from the path of the sensitive pa-
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per. When the rod-%* is released,thespring ¢* -

returns the bolt ¢* to the point of starting.

It will thus be seen that, after turning the
roller O, by means of the milled head ¢',when
the poing ¢’ is removed from the hole in the
plate in the wheel m and is resting in the
groove of the said wheel, when sufficient
paper for making one exposure has been un-
rolled from the roller P and rolled upon the
roller O, the point ¢ will drop into another
hole in the wheel m/, and will prevent the
further turning of the roller O. When it
is desired after an exposure to bring a new
surface of the paper strip into position for use,
the rod ¥ is pushed inward, puncturing the
paper in the manner just described, at the
same time turning the rock-shaft 8 so as tolift
the arm + of the lever R and disengage the
point ¢ from the hole ¢’ in the wheel m/, thus
permitting of another movement of the paper.

Inoneot the forward corners of the compart-
ment O is inserted a rectangular box, T, in the
lower part of which is supported a mirror, U,
at an angle of forty-five degrees, and opposite
the center of the mirror, in the front wall of
the box,is secured a finder-lens, V, and in the
front walls of the camera-box are formed ap-
ertures W, opposite the finder-lens. Above
the mirror U in the box T is supported a
ground-glass plate, A’, in a horizontal posi-
tion, and in the top of the camera- box is
formed an aperture, B, through which the
image thrown upon the ground glass by the
mirror is viewed, the space between the
ground glass and the top of the camera thus
forming a dark chamber,which facilitates see-
ing the image.

Ouar improved camera may be finished and
adapted for use without any special ecovering,
or it may be arranged to be concealed in a
traveling-bag or disguised in some other way.

Having thus fully described our invention,
we claim as new and desire to secure by Letters
Patent— '

1. In a photographic camera, the combina-
tion, with a eamera-lens uncorrected forspher-
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ieal aberration, of a curved paper-support for
holding the sensitive paper in the focus of the
lens, snbstantially as specified.

2. In a photographiec camera, the combina-
tion, with the sliding camera-tube, of a rock-
shaft journaled in the camera-box, provided
with arms engaging the camera-tube and hav-
ing an index-lever aud a seale provided with
anotched flange for engagement with thesaid

- index-lever, substantially as specified.

3. In a photographic camera, the combina-
tion, with the curved paper guide and sup-
port, of a roller adapted to carry a supply of
sensitive paper and a rolleradapted to receive
the sensitive paper after exposure, substan-
tially as specified.

4. The combination, with the paper guide
and saupport w, of the spring «, arranged to
press the paper at opposite ends of the exposed
portion therecof, substantially as specified.

5. In a photographic camera, the combina-
tion, with the paper-holding roller, of a spi-
rally-grooved wheel and indicating mechanism
connected therewith,substantiallyasdescribed.

6. In a photographic canera, the combina-
tion, with the paper-holding roller, of thespi-
rally-grooved wheel o/, the lever I}, provided
with the point 1, and the seale ¢, substantially
as specified.

7. In a photographie camera, the combina-
tion, with the paper-receiving roller, of the
spirally-grooved wheel 0/, provided with holes

¢, the lever R, provided with the point ¢,
adapted to slide in the spiral groove of the
said wheel and fitted to the holes ¢’, and means
for disengaging the point ¢’ from the holes ¢/,
substantially as specified.

8. In a photographic camera, the combina-
tion, with the paper guide and support, of the
needle m?, the supporting-spring ¥, thesliding
bolt &', provided with the beveled end ¢ and
obliqueshoulder??, the finger 7% and the spring
¥, substantially as specified.

9. The combination, with the lever I and
bolt-operating rod 8% of the rock-shaft 8, ar-
ranged to be operated by the said rod 07 sub-
stantially as specified.

10. In a photographic camera, the combina-

.tion, with the apertured shutter I, provided

with the lugs & I m, of the lever I, provided
with the arm ¢, and the double-acting spring
»', adapted to return the lever to a central po-
sition, substantially as specified.

11. In a photographic eamera, the combina-
tion, with the main shutter K, provided with
the aperture 7, of the auxiliary shutter ¢,
adapted to slide by gravity, so as to cover or
uncover the aperture of the main shutter, as
herein specified.

' ROBERT D. GRAY.
- HENRY E. STAMMERS.

Witnesses:

C. SEDGWICK,
i, M. CLARK.
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