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UNITED STATES

PATENT OFFICE.

GEORGE EASTMAN, OF ROCHESTER, NEW YORK, ASSIGNOR T0O THE EASTMAN
DRY PLATE AND FILM COMPANY, OF SAME PLACE.

CAMERA.

SPECIFICATION forming part of Letters Patent No. 408,596, dated August 6, 1889,
Application filed January 4, 1889, Serial No,295,487. (No model))

To all whom it may concern:

Be it known that I, GEORGE EASTMAN, of
Rochester, in the county of Monroe and State
of New York, have invented certain new and

5 useful Improvements in Cameras; and I do
hereby declare the following to be a full,
clear, and exact description of the same, ref-
erence being had to the accompanying draw-

 ings, forming a part of this specification, and
1o 1o the figures and letters of reference marked
thereon.

This invention relates more particularly to
improvements in that class of photographic
apparatus known as “detective cameras;” and

15 it consists in the novel form -of construction
and arrangement of the camera-body, the
lens support and adjusting device, and the
exposing-shutter and operating devices, and
in certain details and parts, all ag will be here-

20 inafter described, and set forth particularly
in the claims at the end of the specification.

In the accompanying drawings, wherein I
haveillustrated oneembodimentof my present
improvements, Figure 1 is a viewin perspect-

25 ive of the complete instrument; Ifig. 2, alongi-
tudinal sectional view of thesame; Fig. 3,a de-
tail section on the line 7 y of Fig. 2; Fig. 4, a
perspective view of theshutter and the framne
carrying it; Fig. 5, a view of the parts of the

3o shutter separated; Figs. G, 7, and 8, views of
the shutter, showing the positions occupied
by the parts in operation; Fig. 9, a sectional
view on the line y ¥ of Fig. 2; Fig. 10, a sec-
tional view of the shutter and support.

35 . Similar letters of reference in the sceveral
figures denote similar parts.

The letter A designates the camera box or
case, preferably constructed in the form of a
rectangular tube, at one end of which is se-

40 cured an end piece 13, having a perforation b
therein. The rear end of the tube or case is

adapted to be closed by a roller-holder for
carrying seusitive photographic film, (sub-
stantially as shown in Letters IPatent No.
45 888,850, granted me September 4, 1888,) sc-
cured to or formed integral with the rear
cap plate or cover ¢/, and the sides of said
holder upon which the operating devices
are supported are formed to fit sunugly
so within the tube A, the cover C’ overlapping
or otherwise co-operating with the end of the

box A to form a light-tight conncection, so
that when said roller-holder is inserted and
held within the end of the box the sensi-
tized filni or plate will be entirely protected 53
from light in rear and at the sides, and will
only be exposed tolight entering through the
perforation b in the end piece and the lens
inserted between this and said film.

As the specific construetion of the roll- 6o
holder forms no part of my present inven-
tion except in so far as it is adapted to a
camera of this elass, its construction need not
be specifically described. Suffice it to say
it embodies a suitable measuring-roller C% a 65
supply-roller €3, a winding-roller C% with
which a key C° is connected, so that the op-
erator ean by rotating this reel forward a
new supply of film after making an expos-
ure, the measuring-roll being also provided 7o
with a mark or indication on its end adapted
to co operate with a mark in the thimble C¥,
secured to the case, so as to indicate when
the proper amountof film for a single expos-
ure has been reeled forward over the film- 75
support C7. Tor a more full description of
this roller-holder, which is but one of the
many forms that could be devised, reference
is made to the above-mentioned patent.

Between the end piece B and the roller- 8o
holder Cis located a frame D, carrying the
lens and shutter, preferably of rectangular
tubular form to slide readily within the case
from the rear and of sufficient length to have
a bearing on the'inside of the case and pre- 83
vent tilting, and two of the sides D’ D’ of
thisframe are provided with slots d d, through
which pass serews D% having milled heads,
and entering corresponding nuts D? secured
in the casing, suitable washers D* being in- go
terposed between said heads and the frame,
as shown. These screws can be manipulated
by suitable tools inserted from the rear, and
upon being loosened the frame can be moved
in or out to adjust the focus of tlie lens, and g5
the serews then tightened before the cameras
are sent out.

The front of frame D is of course pro-
vided with a perforation d’ to permit the pas-
sage of light, and upon this frame is secured roo
the lens and shutfer holder E, as cleatly
shown in Tig. 4. This support ¥ is con-
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strueted, preferably, of metal, secured to the
front of the frame D by means of screws 1 1,
and at one end is provided with a threaded
perforation 2, in which one 4 of the paiv of
lenses is secuved, as shown, while the other
one 3 is secured in a corresponding manner
in an overhanging portion 5 of the support,
as shown, a slit being left between the sup-
port and portion 5 for the passage of the shut-
ter 6.

My present shutter, while adapted to be
applied to the support carrying thelens in this
particularinstance, though not necessarily so,
relates to that class constructed of opaque
material, adapted to pass transversely of the
lens -axis, and provided with an aperture
which in transit coincides with the Iens-open-
ings, permitting the passage of light to the
plate orfilm. Such shutters, however, cannot
be applied to cameras in which film is em-
ployed unless somelight-intercepting medium
is interposed between the lens and filn while
the shutter is being moved back to first posi-
tion, as otherwise the second coincidence of
the shutter-aperture and lens-opening would
rause a second exposure of the film, and as
this return of the shutter to flest position is
caused by a manual operation it would not
answer forinstantancous work. Toadapt this
kind of shutter, therefore, for instantancous
work without nceessitating the capping of
the lens or using a slide is the general object
ol the present improvement, and it is accom-
Dlished by the employment of an auxiliary
shutter operated upon by the main shutter,
so that when the latter is moved to set posi-
tion the lens will be covered daring the pas-
sage of the exposing-opening in front of it.

In the present embodiment of my inven-
tion I have shown the manner of applying it
to a pivoted oscillating shutter, which, per-
haps, is best adapted to cameras of small size,
such as herein shown; but I do not wish to be
understood as confining my invention to this
arrangements.

The present shutter is preferably con-
structed of some thin opague material—such
as sheet metal—in the form of a segment piv-
oted at its smaller end upon a suitable pivot-
pin 7 and provided near its periphery with an
exposing-aperture 8, which latter is adapted
when the shutter is moved by a suitable mo-
tor to eross the axis of the lens (preferably
in the slit between the portions of the lens-
holding block) and permis the passage of
light to the sensitized film or plate, the mo-
tion being limited by suitable stops, formed
in the present instance by flanges 99, turned
up at the cdges, as shown, to co-operate at
the extremes of movement with the sides of
the Iens-holding block. The periphery of the
shutter is provided with a beveled projeetion
10, with which co-operates a spring-lateh 11,
(preferably eomposed of a single picce of
spring metal sceured to the lens-holder by
serews 12 12,) which lIateh engages said pro-
Jection when the ghutter is in set position

and the motor-spring wound up ready to make
an exposure. A second noteh 13 is provided
and so arranged relative to the latelh and lens-
opening that the latels will enter it when the
opening 8 coincides with the lens-opening,
thus providing for making a time exposure
when desired, as will be farther on described.
Upon the main shutter 6 is an auxiliary shut-
ter 14, having a boss 13, pivoted upon the
stud 7 and permitted a free movement over
the main shutter, said shotter 14 Heing held
normally against the left-hand flange 9 by a
spring 16, encireling the boss 15 and having
its ends secured to flanges on the two shut-
ters, preferably hy being insevted through
perforations therein. This auxiliary shutter
is sufficiently wide to cover the exposing-ap-
erture, and in the present instance is of a

“length equal to that of the main shutter,

though this is not essential, the objeet being
to cover the aperture 8 and unlateh the aux-
iliary shutter after the former has passed the
lens-opening, which I accompligh in this in-
stance by providing the auxiliavy at its outer
edge with a projection 17, also adapted to he
engaged at certain times by (he Iateh 11 and
held over the lens-opening white the main
shutter is being moved back to the first posi-
tion after making an exposure.

In Fig. 6 is shown the position the shutter
will oceupy after an exposure has been made,
the solid portion of the main and auxiliary
shutters covering the lens-opening. Now,
when the shutter is moved hack to first posi-
tion by suitable mechanism acting against,
the tension of the motor-spring, (the con-
struetion and operation of one form of hoth
being presently deseribed,) the latch 11, en-
gaging the projection 17 on the auxiliney
shutter, will retain thelatterin position—i. e,
covering the lens-opening—while the main
shutter is being moved Dhack and until the
exposing-aperturc has passed beyond the lens-
opening, thus preventing light passing
through and striking the film or plate. This
movement also puts the spring 16 under ten-
sion.  As soon as the position indieated in
Fig. 7 is reached the beveled portion of the
projection 10 strikes the latel and, heing a
trifle higher than the projection 17, raises the
latter until the auxiliavy shutter is veleased,
when the spring 16 immediately veturns it to
first or normal position against flange 9, and
the lateh drops behind projection 10, hold-
ing the main shutter in the position in Fig.
8 with its motor-spring under tension.

Now, in order to make an exposure, the
lateh is raised by any suitable deviee and the
shutter is moved across to the position in
Fig. 6 by its motor-spring, eansing the aper-
ture 8 to pass across the axis of the lens, ad-

mitting the rays of light passing therethrough
to the film or plate.

A convenient and porhaps the simplest
form of motor mechanism for operating the
shutter is shown in detail in Pigs. 5 and 10,
though any other could be employed, if de-
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sired, or this mechanism may be employed on
other shutters not embodying all of my im-
provements.

The under side of the main shutter near
one end is provided with an annular casing
21 around the pivotal aperture 22, in which

is located a volute spring 23, one end of which

is fastened to a pin 24, slightly longer than

the depth of the casing, while the other is
connected to a pin 25, projecting from the
side of the pivotal stud 7, as shown, the tend-
ency of the spring being, when the stud is
held stationary, to vibrate the shutter in the
direction of the arrow, Iig. 4. The top of the
support K is provided with the perforation 26,
and the boss 27 surrounding it extends up-
ward a short distance,while the stud 7 is pro-
vided with a shoulder 28, adapted to rest upon

the top of said boss, its lower reduced portion

entering and fitting the perforation 26, while
itsend is provided with a threaded recess 29,
into which a small screw 30 is screwed, the
head of the latter resting against the bottom
of the support E and operating to hold the
stud in position securely. It will be seen that
by loosening screw 30 and rotating stud 7 to
the right or left the tension of spring 23 can
be increased or diminished, as desired, and
the spring secured by tightening said serew.

The shutter should be returned to first or.

set position and its propelling-spring wound
up from the exterior in a camera of this kind,
and as a means for accomplishing this and at
the same time forming a compact and simple
arrangement of parts I provide beneath the
shutter a disk 32, having a central perfora-
tion 33, adapted to fit over the boss 27 on the
support,and an annular depending exteriorly-
grooved flange 34, resting upon the base, ag
shown, and to a pin on the inside of this digk
is connected one end of a volute spring 35, the
other end being connected to a pin on the
outer side of the boss 27 on the base. A seg-
mental slot 56 is provided in the disk, in which
the lower end of pin 24 on casing 21 projects
when the parts are secured together, and a
cord 87 is aftached to the annular flange,
adapted to be wound one ormore turns around
it when rotated by the spring, the outer free
end of the cord extending to the outside of
the casing through a suitable perforation aud
provided with a knot or projection. The
spring 35 operates to turn disk 32 to the right
and wind up the cord in the groove when the
tension of the latter is released, and the
length on the slot and cord is such that the
pin 24 will move freely in the former when
the shutter is released without striking the
end of the slot.

In Fig. 5 the top of the supporting-plate E
is shown, while the other parts are reversed—
that is, they are removed from the plate and
turned over to better show their construction.

Any suitable device can be employed for
operating the latch 11; but I prefer to use a
pin 38, extending through a thimble 40 in the
casing and having a pointed or heveled end,

as shown, arranged to strike the under side
of the latch end and raise the latter, thereby
releasing the shutter when said pin is pushed
inward, the spring-latch itself causing its
outward movement, which is limited by a col-
lar or pin 39, arranged to strike the inside of
the thimble, or the side of the casing if the
thimble is not employed. As the shutter is
mounted on the movable frame D, which, as
stated, is eapable of being adjusted in the
camera while the latch-opevating pin is sta-
tionary, I provide the latch with a laterally-
extending end 41, so that the pin 39 will en-

' gage it properly when the frame is adjusted

slightly in either direction.

The operation of the parts will be readily
understood. The operator, having wound a
supply of film forward over the supporting-
plate C7, (the shutter being in the position
shown in Fig. 6, where it was left after the
last exposure,) draws the cord 87 ontward, ro-
tating the disk 32 against the tension of its
spring and causing the end of the slot 36 to
engage the pin 24 and carry the shutter
around to the position in Fig. 8, thus winding
up its spring 23 until the lateh engages the
projection 10, when it will be held, the opera-
tion of the auxiliary shutter taking place as
before deseribed. Upon the release of the
cord-the spring 55 returns disk 82 to first po-
sition, winding up the cord, but, by reason of
the segmental slot, leaving the shutter in set
position. The camera is now pointed at the
object to be photographed and the pin 39
moved in, causing the latch to release the
shutter and its spring to vibrate it, thereby
moving the exposing-aperture past the lenses
and admitting light to the. film, the lateh
immediately returning the pin 39 to normal
position. Theexposed film can now be wound
forward, the shutter reset, and further ex-
posares made as required. In order that
time exposures may be made, if desired, I
provide the noteh 13 in the edge of the main
shutter, with whijch the latch co-operates when
the aperture 6 coinecides with the lens-axis,
said notch not being of sufficient depth to
cateh and hold the shutter when it is moved
rapidly for instantaneous work, but sufficient
to hold it when the shutter is stopped at this
point. The shutter is set to this position by
moving it clear across to the position in Fig.
8, and then, instead of releasing the setting-
cord, the operator presses the latch-releasing
button and gradually lets the shutter votate
until the latch catches in the notch 13. The
exposure is made by means of a small plug
adapted to fit in the perforation b in the end
of the camera, said plug being removed and
replaced by the operator, making the expos-
ure as long or short as desired. To return
the shutter to normal position, it is necessary
to press the pin 39, causing the release of the
lateh, or by pulling the cord outward again
set the shutter with the lens-opening closed
and ready for instantaneous exposure.

The improved shutter herein shown, while
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it is particularly adapted to cameras of this
class, ean of course be applied to any form,
the slight modification in construction that
might be necessary readily oceurring to one
skilled in the art, and, instead of operating
between the lenses, as in the present instance,
the aperture 8 could be made larger and the
shutier located in front or belind them, as
desired.

In lieu of the roller-holder employed in this
camera a plate-holder of any suitable con-
striction could be applied, if desived.

I claim as my invention—

1. In a camera, the combination, with the
tubular casing having the fixed front and the
small aperture therein, of the frame carrying
the lens and shutter adapted to be inserted
from the rear, securing devices for fastening
the frame to the casing operated only from
the interior of the casing, and a holder for
sensitized material fitting the casing and form-
ing the rear end of the camera, substantially
as described.

2, In a camera, the combination, with the
tubular casing having the small aperture in
the end, of the frame carrying the lens fitting
inside the casing, having the slotted sides, and
the serews for securing it to the casing, sub-
stantially as described.

3. In a camera, the combination, with the
casing,of the frame carrying thelens and shut-
ter capable of adjustment therein, alatch for
the shutter having a laterally-extended end,
and a releasing-pin for operating the latch
supported in the casing, substantially as de-
seribed.

4. In a photographic shutter, the combina-
tion, with a lens-opening and a perforated
movable shutter, of anauxiliary shutter and a
lateh forholding it in linewith the lens-open-
ing, substantially as described.

5. In a photographic shutter, the combina-
tion, with a lens-opening and a perforated
movable shutter, of an auxiliary shuotter
adapted to be moved in line with the lens-
opening, a lateh for holding said auxiliavy
shutter,and a projection operated by the main
shutter adapted to engage the lateh and re-
lease the auxiliary shutter, substantially as
described.

6. In a photographic shutter, the combina-
tion,with alens-opening and a perforated mov-
able exposing-shutter, of an auxiliary opaque
shutter, a spring for moving it, and a lateh
for holding it in line with the lens-opening,
substantially as described.

7. In a photographie shutter, the combina-
tion, with & lens-opening and a perforated
movable exposing - shutter, of an auxiliary
opaque shutter and connections between it
and the main shutter whereby it is moved in
line with the lens-opening when the main
shutter is moved in one direction, substan-
tially as described.

S. In a photographic shutller, the combina-~
tion, with a lens-opening and a perforated
movable exposing- shutter, of an auxiliavy

408,596

shutter and connections between it and the
main shutter for moving it in line with the
lens-opening by the movement of the latter,
a spring for moving the auxiliary shutter in-
dependently, and a latch operated by the ex-
posing-shutter releasing the auxiliary, sub-
stantially as deseribed.

0. In a photographic shutter, the combina-
tion,with a lens-opening and a perforated ex-
posing-shutter, of an auxiliary shutter, a
spring connecting the two shutters, and con-
nections between them for moving the aux-
iliary over the lens-opening by the movement
of the main exposing-shutter,and a latch for
holding the auxiliary adapted to be released by
the main shutfer, substantially as described.

10. In a photographic shutter, the combi-
nation, with the perforated exposing-shutter,
of an auxiliary shutter arranged to cover the
exposing-aperture in the main shutter while
passing the lens-opening moving in one direc-
tion, a cateh for holdingthe auxiliary in this
position, and devices for releasing the cateh
after the exposing-aperture has passed the
lens, substantially as deseribed.

11. In a photographie shutter, the eombi-
nation, with the perforated shutter having a
stop thereon, of an auxiliary shutterand con-
nections bebween them for causing their si-
multaneous movement when operated in one
direction and a latch engaging the stop on
the main and the auxiliary shutters, substan-
tially as described.

12. In a photographic shutter, the combi-
nation, with the perforated exposing-shutter
having a stop thereon, an auxiliary shutter,
and connections between them for causing
thelrsimultaneous operationwhen operatedin
one direction, of a latch for engaging the stop
on the exposing and the auxiliarvy shutter,
said stop on the exposing-gshutter operating
to release the auxiliary shutter hefore heing
itself engaged by the lateh, substantially as
described.

13. The combination, with the perforated
exposing main shutter having astop thereon,
an auxiliary shutter, and connections hetween
them for causing their gimultaneouns move-
mentwhen operatedin onedirvection,of a cateh
for engaging the stop on the exposing and the
auxiliary shutter, said stop on the exposing-
shutter operating to release the auxiliary shut-
ter before being itsclf engaged by the latch,
and a manually-operated portion co-operating
with the Iatch to cause the release of the ex-
posing-shutter, substantially as deseribed.

14, In a photographic shutter, the combi-
nation, with the base or support, of the ex-
posing-shutter having the flange on one side,
the auxiliary shutter operated by the main
shutter, and the spring for holding it against
the said flange, snbstantially as deseribed.

15. In a photographic shutter, the combi-
nation, with the base or support, of the ox-
posing-shutter having the laterally-projecting
flange adapted to engage the side of the sup-
port and constitute a stop to limit the move-
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ment in one direction, substantially as de-
seribed. -

16. In a photographic shutter, the combi-
nation, with the base or support, of an ex-
posing-shutter having the flanges on opposite
sides adapted to engage the support and con-
stituting stops for limiting the movement in
opposite directions,substantially as described.

17. The combination, with the base or sup-
port constructed of a single piece of material
having two coincident apertures for the lenses
and a slit between them, of a pivoted shutter
operating in the slit and a lateh for operating
on the shutter, substantially as deseribed.

18. In a photographic shutter, the combi-
nation, with the base or support constructed
of a single piece of material having two coin-
cident apertures for the lenses and a slit be-
tween them, of a pivoted oscillating shutter
operating inthe slit and a latch for operating
on the shutter, substantially as deseribed.

19. In a photographic shutter, the combina-
tien, with the base or support having the hoss,
of the exposing-shutter, the stud passing
through it, the spring connected to the shut-
ter and the stud, and the slotted disk pivoted
on the boss arranged to connect with and
move the shuttér when rotated in one direc-
tion, substantially as described.

20. In a photographic shutter, the combina-
tion, with the base or support, the exposing-
shutber, and a spring for operating it in one
direction, of a pivoted plate arranged concen-
tric with the shutter-pivot, a slot-and-pin-zon-
nection between the said plate and shutter, a
spring for rotating the plate, and the flexible
cord connected to the plate, substantially as
described.

21. As a means for operating a pivoted os-
cillating photographic shutter to set it, the
combination of a plate pivoted on the pivotal
center of the shutter, a spring for oscillating
said plate in one direction, and a flexible cord
connected to the plate and moving the shut-
ter, substantially as described.

22, In a photographic shutter, the combina-
tion, with the base or support and a latch, of
the pivoted shutter having a pin and a flange
or casing, a spring connected to the shutter
inside the casing, a plate having a slot in
which the pin on the shutter operates, a
spring connected to the plate, and a flexible
cord also connected to the plate for operating
it against its spring, substantially as de-
seribed.

23. In a photographic shutter, the combina-
tion, with the base having the boss and the
stud thereon, of the shutter pivoted on the
stud having a flange or casing and projecting
pin, the spring connected to the shutter and
stud inside the casing, the plate pivoted on
the boss having the segmental slot, the spring
connected to the plate and boss, and the flexi-
ble cord connected to said plate, substantially
as described.

24. The combination, with the lens-open-
ing and a reciprocating shutter provided with
an exposing-aperture, of a reciprocating aux-
iliary shutter arranged to co-operate with the
lens-opening when the main shutter is moved
in one direction and to remain out of position
when moved in the other, substantially as
described.

25. In combination with the camera-box,
the lens, and a reciprocating shutter provided
with an exposing-aperture, a reciprocating
auxiliary shutter arranged to co-operate with
the lens and devices connected to the main
and auxiliary shatters for moving both of
themin one direction, with the auxiliary shut-
ter covering the exposing=aperture, substan-
tially as described. :

26. In combination with a camera-box, a
lens, and a reciprocating exposing -shutter,
an auxiliary shutter co-operating with the
lens to cover the exposing-aperture as the
main shutter is operated in one direction,
said auxiliary shutter being connected to the
devices for opzrating the main shutter and
operated thereby to insure the exclusion of
light from within the camera-box during the
movement of the main shutter in one diree-
tion, substantially as described.

27. In combination with the camera-box,
the lens,and a reciprocating shutter provided
with an exposing-aperture, an auxiliary shut-
ter held removed from the lens-opening in
one position, devices for operating the main
shutter connected to the auxiliary shutter to
automatically move the latter in line with the
lens-opening during the passage of the aper-
ture in the main shutter, and means for re-
tracting the auxiliary shutter after the pas-
sage of the exposing-aperture in the main
shutter, substantially as described.

GEO. EASTMAN.,
Witnesses:
Frep F. CHURCH,
Z. L. Davis,

60

05

70

8o

85

90

95

100



