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To all whom it may concern: L ,
*Be it known that we, WiLL1aM H. WALKER
and GEORGE EASTMAN, of Rochester, in- the
county of Monroe and State of New York,
have invented certain Improvements in Roll-

er-Holders for Photographic Films, of which

the following is a specification, reference being
had to the accompanying drawings.
Our present invention relates to an im-

. 10 proved apparatus for exposing sensitive pho-
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L anase

tographic films in the eamera, which apparatus
is fully described in the accompanying specifi-
cation and the novel featuresthereof specified
in the claims annexed. = -

i 15 _.Our improved roller-holder 1s represented

in the accompanying -drawings, in. which

Figure 1 is a plan view. Fig. 2 represents :
the interior of the holder as seen from above,

the side of the inclosing-casing being removed.

. 20 Fig. 3 is afront view showing the interior of

© b

the roller-holder, the shutter and platform or
support for the filn being removed. Fig. 4 is
an end view, one of the ends or sides of the
casing being removed. Fig. 5 is a section on

* i25 the line # a, Figs. 2 and 3, showing the-con-"

30 to.

struction of the friction device of the spool.
Fig. 6 is a section-on the line y g, Fig. 3.
Fig. 7is an end view of the reel, showing the
device for attaching the end of the film there-

is a transverse section through the Teel. i%ig.
10 is a transverse section through the spool..
Fig. 11 is a longitudinal section, and Fig. 12
a transverse section, of a spool wound with

35 film and inclosed in a light-tight case ready

for market.
end of reel.

Our improved apparatus for ex posing flex-
ible films in the camera consists, essentially,

Fig. 13 is a sectional view of one

40 of a suitable easing, A A, provided at its front

with a rabbet, a, by which the holder may be
attached to any ordinary camera light-tight,
and with an exposing-shutter, B, of the usual
type, which casing incloses two rollers, from

45 one to the other of which the film is wound as

it is exposed, a suitable frame-work for sup-
porting the rollers in their proper positions,
and the other parts of the apparatus,

Our invention also comprises guide-rollers,

Fig. 8 is a side view of the same.  TFig. 9 -

T over Whiéh the film passes, alarm and perfo-

rating devices,and mechanism for maintaining
a sufficient tension of the film. )
. C represents the roller on which the flexible
film is wound before exposure, and-which, to
distinguish it, we call the ‘“spool.”?

Our invention also comprises a light-tight

| case, in which the spools G, filled with film

wound thereon, may be delivered to the trade.
~ Disaroller on which the film is wound after
exposure by means of the handle or key E,
Fig. 2, which roller we call the ““reel.”” The
spool C and the reel D are supported parallet
to each other in the frames ¥ F, which are
preferably attached to the back G, Fig. 2,
which is made removable, so that the whole
apparatus may be taken out of the casing for
the purpose of removing any exposed films or
of introducing a fresh full spool. The frames
F ¥ are preferably made of metal in any suit-
able form adapted to sustain the.spool and
reel, the platform or support I, over which the
film travels, and the guide-rollers J X. The
frames are connected together in any suitable
way—as, for instance, by the rods H H, which
may be, as shown in the drawings, tubes at-
tached at either end to the frames by the
screws b D. . o o

As the spool C is designed to be used only
once, we prefer to make it of wood, and to
provide it at one end with a single central
hole which receives the stud or pin ¢, Fig. 6,
while at the other end the spool contains two
holes, into which the pins d d, attached to the
brake or friction device, are inserted. The
body of the pin ¢ is threaded and serews into
a hole in the frame, being provided with the
milled head I, Fig. 6. Provision is thus made
for removing an empty spool and replacing it
by a spool full of unexposed film.

The construction of the brake or friction de-
vice on the spool will be readily understood
from the sectional view, Fig. 5.

N is a collar carrying the pins d d, which
revolves in a suitable recess or bearing in the
frame, being provided on the inside of the
frame with a flange, /. A hub projecting from
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the collar outside of the frame is threaded, -

and has the clamp-nut O fitted thereon. Be-



- sistance to turning.
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. fer to make it of wood for the sake of light-
‘ness, in which case it 1s provided with the pins

25

_ port I also answers as a septum or division-
-+ plate to prevent the access of light to the film
t40. :

4 - roller' K is sustained in the frame at the op-
‘posite end of the support I by means similar
to those already described for the roller J.
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I spring R is compressed until its tension is

65

‘tached to the spool C and reel D, so that by
.. -turning the reel it is drawn along . from the
- spool about the guide-roller J, passes in front

‘in the frame, one of which is made removable

" ‘material.

‘vent accidental injury to the film when the ap-
paratus is being inserted or removed. The

“interior with a spring, R, which serves to

tween the inner surface of .the clamp-nut and |
the frame are placed the washer g and the col-
lar e, of leather or other suitable material. By
screwing up the nut O any desired amount of
friction may be produced, and the collar N and
spool C caused to revolve with a suitable re-
The collar N may be pro-
vided with a recess, %, adapted to receive a
key or other suitable device for turning the
spool C, if desired. The end of the film may
be attached to the spool Cin any convenient
way; but in practice we have adopted the ex-
ceedingly simple plan of cutting a narrow
groove, ¢, Fig. 10, lengthwise in the surface
of the spool, and of fastening the film therein
by glue or other cement. The film P is at-

of the support I, and thenee around the guide-
roll X to the reel. The guide-roll J may be
made. of any suitable material; but we pre-

4 4, which revolve on the centers j j, inserted

and provided with a thumb-nut, Q, Fig.. 3.
The support I isa flat plate of any suitable.
In the drawings it is represented
as made of strips of wood secured to the frame
by the' screws k k, which project a short dis-
tance beyond the support, and by coming in
contact with the interior of the casing pre-

back G is attached to the casing by screws or
any suitable hooks or catches. Thefilm-sup-

wound on the spool C or reel D. The guide-

The reel D is hollow, being provided in its

maintain a sufficient tension on the film.  The |
reel is supported on a shaft, m, Fig. 3, which
passes through suitable journals in the frames
T, and is provided at one end with the bevel-
gear S, and at the other end with the remov-
able collar n, attached to the shaft by a pinor
other suitable device. ,

- Thereel D, which consists, preferably, of a
metallic tube, is provided at each end with
‘collars a’ §’, which are free to revolve on the
shaft me. .

" Within the reel D is placed the spiral spring
R, one end of which is attached at? to thereel
or the reel-collar, while the other end is fast-
ened at o to the sliding collar T, which
is .splined onto the reel-shaft m, so as to re-
volve therewith, being left free to slide end-
wise thereon. On turning the reel-shaftm the

greafer than the resistance of the friction on

317,049

the spool C, and when this occurs the film P
will be drawn along in front of the support I,
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unwound from the spool and wound onto tl
reel. A slot, p, Fig. 3, is planed in the sha
m, and the collar I’ is provided with a proje
tion or lug, which slides endwise in the slo
The sha{t m may be removed from the app
ratus by taking off the collar » and drawing
lengthwise through the reel and the journa
in the frames.

In order to maintain the proper tension ¢
the film the shaftm is provided at one er
with a ratehet, ¢, Figs. 2 and 3, into the tee
of whieh the spring-pawl », pivoted to tl
frame, engages, so as to prevent the spring
from uncoiling. A suitable tension is th
always maintained on the film by an elast
spring, which yields to permif any contractic
or expansion of the film due to varying cond
tions of moisture in the atmosphere.

The bevel-gear S is omitted in ¥ig. 2 of tl
drawings in order to show the ratchet ar
spring-pawl, its position being indicated I
the dotted circles. The pawlr is provide
with an extension or arm, ¢, by pressing ¢
which its point may be disengaged from tl
teeth of the rachet, if at any time it be d
sired to turn the reel backward, or from le
to right in Fig. 3.

Tt is obvious that any suitable friction d
vice may be substituted for the ratchet a
pawl ¢ » for the purpose of preventing tl
rotation of the shaft m, the same being a
ranged to be thrown out of action when d
sired. The bevel-gear S on the reel-gha
neshes with the bevel-pinion U, which is su
ported in a suitable bearing attached to €l
frame or the back G, and is provided wi
a squared stud to receive the removable ki
I, by which ‘'motion is imparted to the re
D. In the smaller sizes of holders the gea
may be dispensed with, the cnd of the she
s being arranged to receive a removable ki
or other device by which the reel is revolve

The film is attached to the rect D by mea
of the swinging clip #, which is shown op
at v and closed at v in Figs. 7Tand 8. A1
place is formed inthe side of the reel, and t.
bat or ¢lip v, which swings on arms 0 w, pi
oted to the ends of the reel, clamps the film:
the reel. The arrangement will be unde
stood {rom the sectional view, I'ig. 9, in whi
the end of the film is bent over the edge of t
clip in such direction that turning the reel
as to unwind the film {from the spool Cdra
the clip firmly down against the flatten
side of the reel and clamps the film firm
thereto. It will also be observed that thefil
is wound onto the reel insuch a direction th
the chemical side isinward, thereby affordi

-protection from injury to the film.

The gears are used for the purpose of e
abling the operator to manipulate the fi
from the back of theholder, as it would be ¢
cidedly inconvenient to work from the top
large sizes. Provision should be made to p
vent the aceess of light to the interior of ¢
holder at the point where the Key is appli
to the pinion or reel shaft.
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The devices by which we measure the proper
length of film for each exposure, and by which

§ we indicate the proper points to divide the

separate exposures from each other, remain to

be described. 'Wetheasure the proper length -
of the film for each exposure by causing a pin,

8, Fig. 3, on the guide-roller J or K to strike
against a spring, «, which, when released from
the point of the pin, recoils and strikes against
the frame, support, or casing, causing a sharp
spapping noise, or succession of snaps, which
attract the attention of the operator and warn
* him that he has drawn enough film from the
spool for the nextexposure. The diameter of
the guide-roll J is proportioned to the length
of the film to be exposed; thus for a ten-inch
exposure it is convenient to make the guide-
* roll four-fifths of an inch in diameteér, so that
four times its circumference will be ten inches.
The operator will in this case turn the reel D
until he hears four snaps caused by the spring
%, when he knows that the desired length of
film has been drawn along in front of the sup-
port I. In a similar manner the size of the
guide-ro]l may be proportioned to any desired
length of film to be exposed, being made to re-

volve any preferred number of times. The |

. pin s may be carried by a gear-wheel meshing
. with a pinion on the guide-roll, arranged to
give the gear but one revolation for as many
turns of the roller as may be required to meas-
ure the desired length of film, in which case
- the operator will stop turning the reel when
he hears the first snap.

In the drawings we have represented the

spring « as attached to the rear side of the
. support I, and arranged to strike against the
. same when released from the pin s. :

In order to indicate the places at which
those portions of the film which have, been
~ separately exposed should be divided, we em-
~ ploy on one of the guide-rollers the marking
device y, which consists of a point projecting
from the roller and operating to perforate or
mark the film near its edge at each revolution.
With the size of roller J, already mentioned,
the film would require to be divided at every
fourth mark. : _

The marking device may be a simple point
of ‘suitable length fixed in the roller; but we
prefer to arrange it to slide endwise in the
roll, its shank 2 being inserted in a hole bored
longitudinally therein, so that it can be re-
moved entirely or slid outside of the edge, as
-at 9, Pig. 3, of the film, in order to avoid
marking the film in reeling it back from the
reel to the spool. '

In cases where it is desired to remove the
film without dividing it, it can be reeled back
onto the spool and-the spool taken out with
the exposed film thereon. =
- The operation of our improved roller-holder
- for photographic films will have been already
understood from the foregoing description.
The spool of film having been inserted in the
holder and the roller J being in place, the op-
érator passes the film over the support I and

BEST AVAILABLE cop*

attaches its end to the reel D by means of the
clip . The holder is now ready to be used in
making exposuresin the camera. After each
exposure the operator turns the key B until
the spring % warns him by the noise of its re-
coil that he has drawn a sufficient length of
film from the spool. Onreturning to hisdark-
room the exposed parts of the film are sepa-
rated from the unused portion, the end of the

75

latter being again attached to the reel, when

the holder is ready for other exposures, and

"so on until the spool of film is entirely ex-

hausted. The tension device serves to roll

the film tightly on the reel, thereby avoiding

abrasion, and in rewinding from the reel onto
the spool a sufficient tension may be secured
by pressing the hand against the back of the
film on the reel; or a friction device may be
applied to the reel if desired, it being under-
stood that the operation of rewinding, if nec-
essary, is performed in the dark-room.

In Figs. 11 and 12 we have represented a
spool full of flexible sensitive photographie
film attached to the removable spool which
we design to employ in our improved roller-
holder and inclosed in a light-tight case.

The drawings show the manner of prepar-
ing the films for the market, so that they may
be transported from place to place without
suffering injury.

The spool C is provided at each end with
suitable means for attaching it to the journals
in the roller-holder, so that it may be sup-
ported and allowed to revolve therein, which

So

Q0

95
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means may consist of the recesses in the ends - .

of the spool and the pins ¢ d, as hereinbefore
described. The inner end of the film P is at-
tached to the spool by being inserted in a
groove and fastened or attached in any other
suitable manner, and the film is preferably
wound on the spool with its sensitized side in-
ward. The spool with the film wound there-
on is inclosed in a suitable light-tight case or
wrapper, A’, whieh, as shown in the draw-
ings, may consist of a round straw-board or

105

pasteboard box having a removable cap. or

end, B, in which condition the film is deliv-
ered to the trade.

It is obvious that many modifications may
be made in the form of spool employed and
inthe meansof attachingitto theholder. Thus
the spool may be tubular, arranged to slide
overasuitablespindle or journal in the holder,
and connected in any suitable manner with its
operating devices. :

Any kind of flexible sensitive photographic
film may be prepared for use in roller-holders
in accordance withounrimprovements,as here-
in described. :

. We claim— .

1. The combination, in an apparatus for ex-
posing sensitive ilexible photographie films,
of two parallel rollers for operating the film;,
one of which is provided with a brake or fric-

12C

tion device, while the other has applied to it

a spring, which maintains the film in tension,
substantially as deseribad.
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. 2. The combination, with the frame F I, of
the spool C, having {friction device applied
thereto, film-support I, reel D, spring R, and
ratchet ‘and pa.wl q 7, substantially as de-
scribed.

}-8. The combination, in a roller-holder for
exposing photographic films, of the spool C,

~  reel D, film-support I, and guide-rollers Jand

10

K, with a device acting to maintain the film
in a tense condition during exposure, substan-
{ially as described.

4. In a roller-holder for exposing photo-

-gra,phlc films, the reel .D,- provided with

15

20

swinging clip », for fastemng the end of the
film to the reel, substantially as described.

- b, The combination, with the reel D, pro-
vided with means for attaching the film there-
to, of the shaft m, spring R, and collar T, sub-
stantially as deseribed.

6. The combination, with the, reel D, pro-
vided with means for attaching the film there-
to, and for preventing the reverse motion of
the reel, of the shaft m, spring R, and collar
T, substantially as deseribed.

7. The combination, in a roller-holder for
exposing photographie films, of the spool C,
film-support I, reel D, and bevel-gears S U,

.- substantially as deseribed.

35
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8. The combination, with the casing A,
adapted to be attached to a camera, and pro-
vided: with the exposing-shutter B, of the re-
movable back G, carrying the frames F IV,
spool €, film- qupport I, and reel D, substan-
tially as described,

9. In a roller-holder for exposing photo-
graphic films, and in combination with the
spool and reel, as described, a measuring-rell
in contact with the film, and provided with
an alarm device, in combination with a film-
support and devices for feeding the film across
said support and roller, substanmallv as de-
seribed.

10. The combm’mon -in a roller-holder for
exposing photographlc films, of the measur-

5 ing-roll J, provided with lug or pin s, and

the spring u, arranged to operate substan-

tially as and for the purposes set forth.

11. The combination, in a roller-holder for
exposing flexible photographic films, of the
weasuring-roll J and removablefilm-marking
point y, substantially as described.

12. The combination, with the measuring-
roll J, of the film-marking point y, arranged
to be a,djusted lengthwise of the roll, substan-
tially as descubed.

13. The combination, with a roller-holder
for exposing. photographie films, of a measur-
ing-roll in contact with the ﬁlm, and provid-
ed with an alarm attachment and a film-mark-
ing device, substantially as described.

14. The combination, in a roller-holder for
exposing photographic films, of the spool C,
pins ¢ and 4 d, collar N, and nut O, substan-
tially as described.

15.- The combination, in a roller-holder for
exposing photographic ﬁlms, of the spool C,
pins ¢ and d d, collar N, nut O, reel D, spring

R, shaft m, and pawl and racthet ¢ », substa
tially as described.

16. In a roller-holder, the removable filn
carrying spool C, provided at its end wil
means for attaching it to a revolving journ
provided with a {riction device, substantial
as described.

17. In a roller-holder, the removable filr
carrying spool C, plomded on its ends wil
recesses for the reception of the pins ¢ and
d, and slot ¢, substantially as described.

18. The combination, with the casing /
adapted to be attached to a camera, and pr
vided with the exposing-shutter B, of the r
movable back G, carrying the frames F F
spool G, guide-rolls J and K, and reel D, sul
stantially as described.

19. As a new article of manufacture, tt
herein-described roll of flexiblesensitive phot
graphic film, having its inner end attached 1
aspool, provided with means forinserting tt
spool and roll in a roller-holder, and inclose
in a suitable light-tight case or wrapper, sul
stantially as described.

20. The combination, with spool C, reel I
and guide-rollers J K, arranged substantnall
as described, of the flexible photo«n aphie fih
wound upon the spool and reel with its sens
tized face inward and passing over rollers
K, with its sensitized face outward, substar
tially as indicated.

21. In combination with the light-execlu¢
ing case and the roller or reel for winding th
film after exposure, arranged within said cas
the devices for actuating said reel from the ez
terior of the case, and a tension-regulator i1
termediate the actnating devices and ree
whereby in winding the film upon the re
the power is transmitted to the latter throug
the said tension-regulator, substantially as an
for the purpose described.

22. In combination with the spool carryin
the ilm-supply, a yielding brake mechanisi
applied thereto, a winding-reel and actuatin
mechanism therefor, an elastic tension devic
intermediate the reel and its actuating mecl
anism, substantially as described.

23. Tn a photographie-film holder, and i
combination with the inclosing-case, film- -suj
ply spool and winding-reel, a brake applie
to the spool, a tension device applied to tt
reel, and an actuating device having a deter
and operating through the tension . device t
turn the reel, substantially as deseribed.

24, In a photographic-film holder, and i
combination with the light-excluding case pr
vided with a shutter, as described, the remos
able back, and the film carrying ‘ard reelin
mechanism supported wholly upon said bael
whereby the reeling and carrying devices ma
be withdrawn from the case to facilitate tk
operations of removing the filin after exposm
and inserting a new hlm substantially as ds
scribed.

25. In a photographic-film holder, and i
combination with the inclosing-case and t}
reel D, provided with means for detachabl
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securing the.end of the film, the spool C,
grooved as described, and the film wound up-
on said spool with its end inserted and fast-
ened within the groove therein, substantially
as described. :

.26, In a photographie-film holder, and in

+combination with its inclosing-case, a film ecar-
- rying and straining mechanism independently

o

45
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mounted and inserted within the said case and
removably attached thereto, substantially as
deseribed. S : -

27. In a photographic-film" holder, and in
combination with theinclosing-case, a spool
carrying the sensitized film, a réel for unwind-
ing the film from the spool and winding it up

‘after exposure, and an adjustable friction-

brake applied to said spool, whereby the de-
gree of tension to which the film will be sub-
Jjected when drawn from ‘the spool is deter-
mined, substantially as desecribed. -

 28." As-a new article of manufacture, the
herein-described roll of flexible sensitive pho-
tographicfilm consisting, essentially, of aspool

“provided with means for detachably applying:
it"to a holder, and a"strip or roll of flexible:

Sensitive film attached at one end to the spool
and wound with its sensitive face inward, sub-
stantially as described. _

29. In a photographic-film holder, and in
combination with a film-sapply holder, and a
feeding mechanism for transferring the film
from the holder and into position for exposure,

- a tension-regulator applied to the film and act-

ing to supplement the pull of the feeding
mechanism, substantially as described.

30. Inaphotographicholder whereinare em-
bodied an inclosing-case with exposing-aper-
ture, afilm-supply holder, and a feeding mech-
anism such as indicated, and in combination
with said stupply-holder and feeding mechan-

- ism, a supplemental tension-regulator applied

to the film and operating, after the requisite
feed has been effected, to maintain a constant
pull upon the film lying between the supports
and in front of the exposing-aperture, substan-
tially as degeribed.

31. In a photographic holder; and in com:-
bination with a film-supply holder and a feed-
ing mechanism for withdrawing a portion of
the film from the holderand sustaining itin po-
sition during exposure, a brake affording a

: 317,649 BEST AVA”—ABLE COP\ a3 .5

determined resistance to the pull of the feed-
ing mechanism, a detent for preventing the
recoil of the feeding mechanism, and a ten-
sion device acting upon the film to supple-
ment the action of the feeding device and pro-
duce a tension of the film, substantially as de-
seribed. . . '

32. In a photographic-film holder such as
described, and in combination with the film

carrying and feeding deviees, an elastic ten-

55
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sion-regulator adapted to draw upon and strain -

the film between its supports and to continue

such action during the feeding of the film and

independently of the feeding devices, substan-
tially as described.

33. The combination, with the spool carry-
ing the film-supply, the reel, and a spindle
for actuating the reel, an elastic tension-regu-
lator intermediate the said spindle and reel,

‘whereby the motion to feed the film is trans-

mitted through the said tension device, sub-
stantially as described. .

34. In a photographic holder such as de-
scribed, and in combination with a device for

holding the film-supply, a winding-reel to-

which one end of the film is attached, and an
elastic tension device applied to said reel and
operating to rotate the latter, substantially as
described. .

~ 35. In a photographic-film holder, and in
combination with its inclosing case and shut-
ter, a frame detachably secured within said
case, and provided with bearings to receive

‘the detachable film-supply spool and reel, sub-

stantially as described.

36. In a photographic-film holder, and in
combination with its light-excluding case pro-
vided with a shutter, as described, a remov-
able frame inserted within said case and pro-
vided with a film-support, guide-rollers, and
adjustable bearings at either end to receive
the detachable spool and reel, whereby the en-
tire film holding and actuating mechanism can
be detached from its inclosing-case and held
in operative position for adjustment, removal,
or inspection, substantially as deseribed.

WM. H. WALKER.
- GEORGE EASTMAN.

‘Witnesses:

GEo. B. SELDEN,
H. G. PHILLIPS.
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