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Patented June 5, 1951 2,555,631 

UNITED STATES PATENT OFFICE 
2,555,631 

BOXFOR, SENSTIZED MEDUM USED IN 
PHOTOGRAPHC REPRODUCTION 

George Newman Bumstead, Bethesda, Md., as 
signor to National Geographic Society, a corpo 
ration of the District of Columbia, 
Application April 19, 1948, Serial No. 21,994 

(24-?-88 C1) 15 Claims. 
1. 

This invention has to deal with cameras for 
photographic reproduction, and more specifically 
to a box for containing the sensitized medium 
upon Which the photographic reproduction is 
made, the invention having for its object to pro 
vide such a box and operating mechanism associ 
ated thereWith, all of which is more efficient in 
use than those heretofore proposed. 
According to this invention a box is provided 

having a shuttered opening through which an 
image of an object is transmitted by light rays, 
and beneath which opening a strip of sensitized 
medium may be moved in successive steps to re 
Ceive a plurality of images Sequentially, Said 
strip being held under pneumatic pressure at the 
area where each image is received thereon. 
Another object of the invention is to provide a 

feeding means for the strip of sensitized medium, 
Which means is automatically controlled by the 
desired size of the reproduced image. 
A still further object of the invention is to 

provide means whereby the box may be moved 
from a dark room to a position where the shut 
tered opening thereof is in alignment with the 
image being projected, as well as moved reversely 
back into the dark room when the strip of sen 
sitized medium has received all of the projected 
images that it is capable of holding. 
With these and other objects in view the in 

vention resides in the novel details of construc 
tion and combinations of parts as Will be dis 
closed more fully hereinafter and particularly 
pointed out by the claims. 

Referring to the accompanying drawings form 
ing a part of this specification and in which like 
numerals designate like parts in all the views, 

Fig. 1 is a horizontal plan view of the box and 
its Support, said view being taken as on the line 
- Of Fig. 4 and looking in the direction of the 
arrows, Said view having parts broken away for 
a better understanding of the assemblage; 

Fig. 2 is a view of the box with the hinged 
cover thereof in full opened position to show the 
interior mechanism of the box as well as the 
shutter mechanism associated with the cover of 
the box; 

Fig. 3 is a Vertical Sectional View taken through 
the box as On the line 3-3 of Fig. 2 and looking 
in the direction of the arrows; 

Fig. 4 is a vertical Sectional view of the box 
and its mounting. with respect to the cannera, 
Said view being taken as on the line 4-4 of Fig. 1 
and looking in the direction of the arrows; 

Fig. 5 is a vertical sectional view of a portion 
of the feeding means for the sensitized medium, 
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said view being taken as on the line 5-5 of Fig. 2 
and looking in the direction of the arrows; 

Fig. 6 is a vertical Sectional view of another 
portion of the feeding means for the sensitized 
medium, said view being taken as on the line 
6-6 of Fig. 2 and looking in the direction of the 
arrowS; 

Fig. 7 is a horizontal Sectional view of the 
parts illustrated in Fig. 6, Said view being taken 
as on the line 7-7 of Said Fig. 6 and looking in 
the direction of the arrows; 

Fig. 8 is an enlarged horizontal sectional view 
illustrating the mounting of the electrical and 
pneumatic connections used with reference to 
the novement of the Sensitized medium and its 
exposure Within the b0X; 

Fig. 9 is an enlarged vertical Sectional view 
through the feed roller for the Sensitized medium, 
said view being taken as on the line 9-9 of Fig. 3 
and looking in the direction of the arrows; 

Fig. 10 is a vertical Sectional View of One of the 
clutch devices used in connection with the feed 
roller for the Sensitized medium, said view being 
taken as on the line - 0 of Fig. 9 and looking 
in the direction of the arrows; 

Fig. 11 is a vertical Sectional view illustrating 
the mounting of one end of the Shaft of said 
feed roller, Said view being taken as on the line 
- of Fig. 9 and looking in the direction of 

the arrows; 
Fig. 12 is a wiring diagram of the electrical 

connections for motivating the box shutter as 
Well as the feeding means for the sensitized 
medium, 

Fig. 13 is a perspective detail view illustrating 
the means for automatically controlling the 
amount of movement of the strip of sensitized 
medium in accordance with the size of the photo 
graphic reproduction of the image; 

Fig. 14 is an enlarged detail view, with parts 
broken away, of the pneumatic chamber em 
ployed for holding the Strip of Sensitized medium 
in a fixed horizontal plane at the time of receiv 
ing the projected image thereon; and 

Fig. 15 is a vertical sectional view through the 
pneumatic chamber, Said View being taken as on 
the line 15-5 of Fig. 14 and looking in the di 
rection of the arrows. 

50 
The numeral 2 indicates a vertical wall of a 

dark room, Said wall having the opening 3 there 
in through which the box may be horizontally re 
ciprocated, Said Wall having a chamber attached 
thereto and in registry with said opening, into 
which chamber the box is moved from the dark 
room to a position where the shuttered opening 
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of said box is in alignment with a beam of light 
carrying the projected image and, after the 
sensitized medium within the box has received 
the projected images, the box is reversely moved 
from said chamber back into the dark room for 
removal of the exposed imedium (see Fig. 1). 
This chamber comprises walls which are light 
proof with the exception of the top Wall which 
has the opening 5 therein (see Fig. 4) through 
which the light beam and the projected image 
may pass to the shuttered opening of Said box. 
This chamber is of course exterior with respect 
to the dark room and may have for its botton 
wall the support S for the camera. Which like 
Wise is exterior of the dark room. 
In Fig. 4 the camera is more or less diagram 

matically illustrated as comprising the standards 
and 8 secured to and rising from the camera 

support 6, a carriage generally identified by the 
numeral 9 slidably mounted on said standards, 
a composing frame generally identified by the 
numeral O supported on said carriage and con 
taining the copy or image to be photographically 
reproduced, a light box (source of light) gen 
erally identified by the numeral attached to 
and movable with said carriage and disposed 
above the composing frame, and a lens mounting 
generally identified by the numeral 2 and car 
ried by the top wall 4 of said chamber. The 
camera constitutes the subject matter of my 
separate application for Letters Patent, filed De 
cember 31, 1948, under tie Serial No. 63,536; the 
composing frame constitutes the subject matter 
of my separate application for Letters Patent 
filed January 15, 1948, under the Serial No. 2,532, 
now Patent No. 2,495,887, issued January 31, 1950. 
The lens mounting comprises a shield (prefer 

ably cylindrical) within which is disposed the 
lens 3, said lens, said shield and Said Opening 
5 having a substantially common vertical axis 
upon which the copy matter (image) in the com 
posing frame is substantially centered. The car 
riage is vertically adjustable on said Standards, 
and the lens is vertically adjustable Within its 
shield, such adjustability of both carriage and 
lens being with respect to the fixed horizontal 
plane of the sensitized medium in the box, where 
by the desired size of photographic reproduction 
may be had. 
The box has a base 5 (see Fig. 4) to which 

are secured a plurality of rollers such as 6 riding 
on a fixed horizontal track such as 7 Secured 
to the camera support 6 whereby the box may 
be rolled into and out of the dark room, guide 
rollers such as 8 also being provided and bearing 
upon vertical sides of said track to prevent side 
Wise motion of said box. The base of the box 
also carries a horizontal rack f9 engaged by a 
pinion 20 mounted upon a shaft 2 having a 
bearing in a side wall of the box chamber (see 
Fig. 1), said shaft receiving rotation by any suit 
able means Such for example as a reversible motor 
22 operating said shaft through a clutch 23. 

It thus results that when the motor is energized 
the pinion 20 will cause the box to be moved 
in One direction (as into the dark room) and 
when the motor is reversely energized the box 
will be caused to move in the opposite direction. 
Any suitable limit switches such as indicated 
at 24 and 25 may be positioned to be engaged 
by pins 26 and 27 carried by the box and/or 
rack, when said box reaches the limits of its 
reciprocation, and the motor may be energized 
in any Suitable manner as through the actuation 

O 

20. 

30 

35 

40 

50 

60 

65 

70 

75 

at the limit of this movement. 
connection between the companion pairs of con 

'... tact pins may be made yieldable if desired by 

4 
of circuit closers. A bumper 28 may be provided 
at one end if necessary. 
The box as best seen in Fig. 8 has mounted in 

the end wall thereof a plurality of spaced electri 
cal contact pins 30, 3 and 32 extending through 
said wall and adapted to make electrical con 
nection with companion contact pins 33, 34 and 
35 respectively when the box is moved outwardly 
of the dark room and to the limit of its move 
ment in the box chamber, bumpers 36 and 3 
being provided if necessary to cushion the box 

The electrical 

the provision of a coil spring around a pin in 
each pair of contacts as shown. 
Spaced above the floor of the box and Suitably 

supported therefrom substantially midway the 
ends of the box, is a pneumatic chamber generally 
identified by the numeral. 50 (see Figs. 2, 3, 14 
and 15) and comprising preferably a solid block 
of material provided with a pair of parallel hori 
zontal bores. 5 and 52 extending transversely of 
the box, said bores having their ends tightly 
closed as by the plugs 53 indicated in Fig. 14. 
These bores are interconnected by a horizontal 
cross bore 54, all of said bores being in com 
munication with each other and with a nipple 
55 (see Fig. 15) connected by a pipe or hose 56 
to another nipple 57 (see Fig. 8), passing through 
the end Wall of the box, the external end of Said 
latter nipple adapted to register with a yieldable 
cup-like member 58 carried at the extremity of 
a pipe line generally identified by the numeral 59 
leading to a suitable source of negative pneumatic 
pressure (vacuum) whereby suction may be pro 
duced in the pneumatic chamber 50 when the 
box is at the limit of its travel in the direction 
away from the dark room. 
The upper surface of this pneumatic chamber 

is disposed in a horizontal plane which is the 
fixed plane of travel of the Sensitized medium 60 
(see Figs. 5 and 9) and the bores 5 and 52 com 
municate with the air in the box by virtue of 
perforations 6 f (see Figs. 1, 2, 3 and 15), so that 
When Said medium is fed over said surface, the 
suction just described will hold said medium 
in contact with said surface. This suction area, 
is disposed immediately beneath the shuttered 
opening provided in the cover of the box. 

Also disposed in the horizontal plane of the 
pneumatic chamber surface just described, are 
two plates 62 and 63 extending in opposite direc 
tions from said chamber and suitably supported 
at their edges in the box to provide a continuous 
travel surface for the sensitized medium, posts 
such as 64 being provided if necessary to Support 
the central portions of said plates. Preferably 
the sensitized medium is photographic film in 
strip form of a length to extend from an end of 
the box to and over the suction area of the cen 
trally disposed pneumatic chamber whereby, 
when said medium is in the left end of the box 
as Seen in Fig. 3, the right hand end of said 
medium will be disposed in the suction area 
below the shuttered opening and ready for re 
ceiving the first projected image through said 
opening, and when said medium is in the right 
end of the box the left hand end of said medium 
will be disposed in said suction area and ready 
for receiving the last projected image through 
said opening. After receiving the last image 
the box may be moved into the dark room, 
opened, and the exposed medium removed there 
from. . 



S 
The feeding means for the sensitized medium 

or film comprises a main feed roller 70 (see FigS. 
2, 3, 9, 10 and 11) mounted upon a horizontal 
shaft 7 having suitable bearings Supported by 
the box, the roller so mounted as to be below 
and tangent to the fixed horizontal plane of film 
travel so as to bear upon on contact the under 
Surface of said film. A companion pressure 
roller T2 is provided above the roller T for con 
tacting the upper surface of said film, Said pres 
sure roller T2 being journalled in a bracket 73. 
A parallel pressure roller 74 (see Fig. 5), freely 
mounted at its ends in vertical slots in the said 
bracket so as to function solely under the urge 
of gravity, operates also on the upper Surface of 
the film, the two pressure rollers being Spaced 
apart on opposite sides of the Suction area, just 
described. 
The main feed roller 70 has a clutch mecha 

nism at each of its ends, which clutch may be 
of any suitable type, whereby rotation in one 
direction only may be given to Said roller 
through one of the clutches, retrograde or re 
verse rotation of said roller being prevented by 
the other of the clutches; that is to Say the 
clutches are opposite in their function though 
they may be of similar construction. In Figs. 
9 and 10 simple clutches are shown comprising 
a drum 75 rigid with the roller, and an actuat 
ing member 76 loosely mounted on roller Shaft ; 

and having cam surfaces such as for pinch 
ing a roller or ball 78 between the members 5 
and 6 when the latter is given rotation. The 
balls 8 of each clutch may be Spring pressed 
as indicated in Fig. 10 to urge them into pinch 
ing engagement between the members 75 and 76, 
and the clearance of said balls between the cam 
surfaces and the inner Surface of Said drum is 
almost negligible so as to make the action of 
the clutches substantially instantaneous and 
thereby minimize and/or make impoSSible any 
reverse unwanted rotation of the main feed 
roller. The portion of the actuating member 6 
exterior of said drum is formed as a pinion 9 
for engagement with a rack 80 carried by a hori 
zontally reciprocable bar 8 motivated in One 
direction by an electrical Solenoid generally 
identified by the numeral 82 (see FigS. 6 and 7). 
The bar GI passes between two sets of verti 

cally and horizontally spaced guide rollers, Said 
sets indicated generally by the numerals 83 and 
84 (see Figs. 2 and 3) for preventing vertical and 
lateral movement of said bar. The extremity of 
said bar (opposite the end thereof which is cora 
nected to the solenoid) is connected to one end 
of a coil spring 85 which exerts a pressure ca 
pable of moving said bar in a direction away 
from said solenoid thereby causing the piniotil 
79 to actuate its clutch member 16 to rotate the 
main feed roller 70 to feed the film to the right 
as seen in Fig. 3, the opposite clutch Slipping in 
this movement. 
When however the solenoid 82 is energized, its 

core (connected to the other end of Said bar) Will 
exert a pull on said bar, overcoming the tension 
of said spring 85 and moving said bar in the 
opposite direction, in this movement Said clutch 
member 76 slipping and the opposite clutch 
holding said roller 70, whereby said roller will 
not rotate but will hold the advanced film in the 
position to which it was just moved due to the 
contact of said film with both the main feed 
roller TO and the superposed pressure roller 72. 
The action of the solenoid therefore is to 

“cock' or set said bar 8 in its extreme right 
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hand limit of reciprocation whereby the desired 
amount of feed may be given to the film when 
Said bar is reversely moved by the spring 85. 
The length of horizontal movement imparted to 
Said bar by Said Spring is controlled in accord 
ance with the desired size of the image being 
reproduced, as will now be described. 
With particular reference to Figs. 3, 6 and 7, 

it will be seen that the solenoid 82 is suitably 
Secured in the bottom of the box as by the fence 
or walls 90, and that the outer extremity of the 
Solenoid core 9 is connected to an end of bar 
8 by the coupling 92 which latter has a lateral 
extension 93 adapted to contact one face of a 
depending lug 9 of a collar 95 rigidly mounted 
upon a horizontal rock shaft 96 supported in 
bearings 97 and 98 interconnected by brace 99 
and Secured to the floor 5 of the box. Also 
secured to said floor is a bracket 00 threadedly 
receiving the screw to manually adjustable in 
said bracket and adapted to contact the oppo 
Site face of lug 94 for limiting the rocking 
novement thereof in one direction. 
The rock shaft 96 is extended through a wall 

of the box (see FigS. 1, 2 and 13) and to its 
outer end is secured a crank 02 the free end 
of which carries a roller 03 adapted to engage 
the upper surface of a cam arm 04 rigidly 
mounted upon the inner end of a horizontal 
rock Shaft 05 journalled in the bearing 06 
carried by a side Wall of the chamber consti 
tuting the extension of the dark room and into 
which the box is reciprocated, the crank 02 
and the cam arm 04 occupying the Space be 
tween said box wall and said chamber Wall. To 
the outer end of the rock shaft 105, outside of 
said chamber, is rigidly secured the lower end 
of a vertical crank 07 whose upper end (not 
shown) is adapted to be operated in any Suit 
able manner to rock the shaft fo5 and thus 
position the cam arm 04 to give the desired 
“throw' of crank O2 which through rock shaft 
96 moves lug 94 to a position controlling the 
amount of horizontal movement of rack bar 
8. Preferirably, the upper end of vertical crank 
O7 is controlled by a cam associated With the 

vertically slidable carriage 9 of the camera as 
disciosed in said application Serial No. 68,566, 
whereby the movement of said vertical crank 
is automatically controlled by the position to 
which said carriage is moved (for focusing pur 
poses), and this is in accordance With the de 
sired size of the reproduced image, but obviously 
the vertical crank could be moved or adjusted 
manually. 
Thus it will be understood that if Small re 

production is desired, the film feed will be in 
short sequential steps governed by a correspond 
ing short pull of bar 8 by its control Spring 
85 (due to cam arm 04 being elevated). On 
the other hand if large reproduction is desired, 
the film feed will be in long Sequential StepS 
governed by a corresponding long pull of bar 
8 due to cam arm iO4 being lowered. To pre 
vent too quick a pull on bar 8 by its Spring 
85, said bar is provided with a lateral extension 
08 to which is pivoted one end of a link 09 

the other end of which has pivotal connection 
With a lever ft 0 controlled by any retarding de 
vice such as the dashpot indicated at if and 
secured to the floor of the box (see FigS. 2 and 
3). The manually adjustable screw 0 is pro 
vided on the side of safety, to contact depending 
lug 94 and thus prevent crank 02 "dropping' 
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when it rides off of cam arm 04 as when the 
box is rolled back into the dark room. 
The lid 5 as best seen in FigS. 2 and 3 is 

mounted on the box in light-tight relation as 
by the “piano' type hinge 6 and the rabbeted 
interfitting edges E. A shutter opening i3 is 
provided in said lid at Such a position as to be 
in registry with the light rays passed by the lens 
3 from the light box. , said opening preferably 

being rectangular and of Such area, as to make 
possible the largest reproduction on the Sensi 
tized medium of which the camera is capable 
of making, said opening adapted to be opened 
and closed by virtue of the shutter 9 slidable 
in suitable guides carried by the lid. Move 
ment of the Shutter is effected by a Solenoid 23 
rigidly secured to the under Surface of Said lid, 
the outer extremity of the core of Said Solenoid 
having a coaxial extension comprising the rod 
2 - Whose far end is connected to the under Sur 

face of Said shutter as at 22, wherefore when 
the Solenoid is energized the Shutter Will be 
moved to uncover the shutter opening 8. 
The rod 2 ! is - encircled by a coil Spring :23 

Operating af One eind against a fixed abutinent 
24 to exert a pressure tending to move said 
rod to the right as seen in Fig. 3 and thereby 
move Said shutter to its closed position, the ten 
Sion of Said spring being such as to be overcoine 
by the action of the Solenoid. When energized. 
On the side of Safety said rod is provided With 
a collar 423 forning one member of a latch 
device for holding the Shutter in closed position, 
the other member of Said latch comprising a 
detent 26 carried at the free end of an armature 
2 of an electromagnet, 28 mounted on the 
under Surface of said lid, said armature being 
adjustable as by the set Screw 23 to provide 
the proper amount of engagement of Said detent 
with said collar. The electromagnet, 28 may 
be connected in the same electric circuit with 
te Soienoid i 23 So... that the armature i 27 Will 
be attracted and move the detent 26 from its 
normal position behind the collar 25 so that 
the shutter will be opened by the action of Said 
Solenoid. Electric current is Supplied to the elec 
tromagnet and the solenoid through the i pro 
vision of contact members 33 and 3 carried 
by the lid and which are engageable (when the 
lid is closed) respectively With companion con 
tacts 32 and 33 carried by the botton portion 
of the box. 
With particular reference to Figs. 2 and 5 there 

is illustrated a means for maintaining Contact 
between the sensitive medium or film aid the 
means for feeding said film past the Shutter. AS 
heretofore described there is provided a bracket 
73 carrying the pressure rollel's 2 and 4 under 
which the film 60 feeds. One end of said bracket 
has a cross bar i 40 carrying a lug il 4 against 
which is disposed one end of a coil spring 42 the 
other end of which bears against one end 43 of 
a, bell crank the other end i? of which is adapted 
to receive the thrust of a horizontally disposed 
rod A5 the other end of which extends into or 
through the front wall S of the film box in 
alignment with and 8.dapted to contact with a pin 
4 mounted in the front Wall of the chanber' in 

which said box reciprocates, a coil Spring 33 en 
circling said lod between a fixed abutment 49 
and a collar 56 carried by said rod. It, thus re 
Sults that, after the film has been placed in the 
box and the box has been moved to the limit of 
its travel out of the darkroom, contact will be 
made between the pin 4 and the rod 45 to 
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8 
move the latter against the tension of its Spring, 
to the right as Seen in Fig. 5, thus oscillating the 
bell crank and in turn pivotally moving the 
bracket 73 to bring the upper pressure roller 12 
into contact with the film and pressing the film 
against the main feed roll í8, the spring 142 
constituting a yieldable connection whereby un 
due pressure on the film is prevented. With the 
film thus "pinched' between rollers 70 and 72, the 
film. Will be Subsequently fed in sequential steps 
upon actuation of the main feed roller 70 as here 
tofore described, Without damage to the film by 
Virtue of Said yieldable connection. When the 
box is moved back into the dark room, pin 47 
Will no longer control rod (45 whereupon its 
Spring Will move it axially to the left as seen in 
Fig. 5, thus releasing the bracket 73 from Said 
control and permitting the pressure roller 72 to 
rise from out of contact with the film, where 
upon said film may be abstracted from the box 
Without impairment of its surface. 
With Specific reference to Figs. 2 and 12, means 

are disclosed for delaying the deemergization of 
the film control Solenoid 82 until after the shutter 
has noved to closed position. This means con 
prises a time delay relay 35 provided with the 
arnature i53 and a front contact 57. Said re 
lay is of conventional construction and designed 
to give a Sufficient time delay in the release of 
its armature to permit the closing of the shutter 
efore the release or opening of the circuit enel 

gizing the Solenoid, all as will be made clear from 
the following description of the wiring diagram 
illustrated in Fig. 12. 

Current from a suitable Source is constantly 
Supplied over wire 60 to the pair of contacts 
33-33 and thence over wire 6 to the point 62 
Where the current divides, one portion thereof 
paSSing Over Wire i83 to the pair of contacts 
33-3 thence over wire 64 to and through the 

coil of Solenoid 23 controlling the shutter, thence 
Over Wire 85 to and through the electromagnet 
28, over the wire 66 to the companion pair of 

contactS 3)-32, thence over Wire 6 to the 
point f8 thence over wire 69. to the pair of con 
tacts 3 -34, thence over Wii'e () to one side of 
a switch i i, the other side of said switch being 
connected to wire 2 which conducts the current 
back to the source. At the point if 2 the other 
portion of this cuireint, passes over wire 73 to 
the point f4 where it divides, one portion passing 
over wire 5 to the front contact 57 of the time 
delay relay 55, the other portion of said current 
passing to and through the coil of Said relay and 
thence over wire to point, 68 and thence 
back to Source over wires 69, 9, switch fif, and 
Wire 2. 
When the time delay relay is energized its 

armature 56 will be attracted to close with its 
front contact f : whereupon current from wire 
f75 will then pass through said arnature, over 
Wire 7 to and through the solenoid 82 asso 
ciated with the film feed mechanism, thence over 
Wire 8 to and through a pair of contacts 32-35 
and over Wire 72 back to the Source. It there 
fore results that when the switch if is closed 
Current Will be Supplied to Solenoids 82 and 20 
as Well as to the time delay relay 55 by virtue 
of the attraction of armature 5G of said relay, 
the solenoid 82 thereupon “cocking' the film feed 
rack bar 8 but not actuating the film feed roll 
70 due to the Slippage of its clutch. 75-76. 
Simultaneously therewith the latch 25-26 is 
disengaged by the attraction of armature 27 of 
the electromagnet 28, whereupon the coincident 



energization of Solenoid 20 opens the shutter and 
the exposure of the film is made. The switch 
is then opened thereby breaking the circuit 
through the shutter-opening solenoid 20 permit 
ting the shutter to close and Simultaneously 
breaking the circuit to relay 55. However, in 
Spite of the open condition of said Switch the time 
delay in coil 55 maintains contact between front 
contact 57 and armature 56, after switch. 7 is 
opened, thus maintaining for approximately io 
of a second, a flow of current through wires 60, 
6, 73 and 75, solenoid 82, and wires 78 and 
2 back to source, wherefore it will be under 

stood that said film feed rack bar 8 is still main 
tained in its "cocked' position and will be so 
maintained until the relay releases its armature 
f56. At the end of the time delay period, the 
relay will release its armature and permit it to 
drop out of contact with its front contact 57 
thereby breaking the circuit through Solenoid 82, 
thereby permitting spring 85 to draw the film 
feed rack bar 8 in which movement the main 
feed roll 70 will be rotated by virtue of the en 
gagement of its clutch 75-76, this accomplishing 
the feed of the film, but positively after the 
shutter has been closed. The film is then ready 
for its next exposure which is made by closing 
switch 7 whereupon the shutter is again opened 
by virtue of the circuits just described. 
A pneumatic line for creating a vacuum in the 

film Suction box 50 is diagrammatically illus 
trated in Fig. 1 from which it will be seen that 
hose 59 leads to a vacuum creating pump the 
cylinder of which is generally indentified by the 
numeral 200 and which is connected by the pipe 
20 to a manifold 202 having a plurality of valved 
nipples such as 203, 204, 205 and 206, the hose 59 
being connected for example to the nipple 206, 
the other nipples being connected as by the hoses 
20, 208 and 209 leading to separate and differ 
ent cameras, whereby a plurality of cameras may 
be simultaneously operated. In each nipple for 
example there is provided a bore having a di 
ameter which is less than the diameter of the 
hose to which it is connected, said restricted di 
ameter, relative to the power of the pump, being 
Such as to maintain in the hose connection a 
Vacuum equal for example to two inches of mer 
cury When the hose connection to any camera 
is broken or opened as when a film box is moved 
from its exposure position back into the dark 
room. Consequently, when operating plural cam 
eras, the such breaking or opening of one hose 
Connection will not materially affect the vacuum 
pressure relative the other cameras. A control 
or cut-off valve (not shown but readily under 
stood) may be provided in each hose connection 
and/or in the pipe 20. 

It is obvious that those skilled in the art may 
vary the details of construction and arrange 
ments of parts without departing from the spirit 
of this invention, wherefore it is desired not to 
be limited to the exact foregoing disclosure ex 
cept as may be required by the claims. 
What is claimed is: 
1. For a camera, a film-containing box pro 

vided with an aperture through a wall thereof 
and a shutter movable to open and close said 
aperture, means for actuating said shutter to ex 
pose a portion of the film to the action of a light 
ray to obtain a photographic reproduction, means 
for feeding the film in said box in sequential steps 
past Said aperture, said feeding means compris 
ing a feed roller, a reciprocable member for im 
parting rotation thereto, and clutch mechanism 
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O 
mounted on said roller for making the such ro 
tation effective in one direction only, said feed 
ing means controlled by a time-delay element 
which is energized simultaneously with the shut 
ter actuating means, and pivoted cam means for 
regulating the amount of the stepping movement 
of said feeding means in accordance with the 
size of photographic reproduction desired. 

2. For a camera, a film-containing box pro 
vided with an aperture through a wall thereof 
and a shutter movable to open and close Said 
aperture, means for actuating said shutter to 
expose a portion of the film to the action of a 
light ray to obtain a photographic reproduction, 
and means for feeding the film in said box in 
sequential steps past said aperture; said feeding 
means comprising a feed roller and a recipro 
cable member for imparting rotation thereto, 
a one-way clutch coupling said member to said 
feed roller, a spring for moving Said recipro 
cating member in that direction which engages 
said one-way clutch, a solenoid for moving said 
member in the opposite direction to reset the 
same for its next operative movement, said Sole 
noid controlled by a time-delay element which 
is energized simultaneously with the Shutter-ac 
tuating means, and pivoted cam means for regu 
lating the amount of the stepping movement of 
said feeding means in accordance with the size 
of photographic reproduction desired. 

3. For a camera, provided with a Support, a 
focusable lens, a source of light and a copy holder 
adjustably mounted with respect to the focusable 
lens, the combination of a film-containing box 
adapted to receive an illumined image of the copy 
in the copy holder, said chamber provided with 
an aperture through a wall thereof and a shut 
ter movable to open and close said aperture, 
means for actuating said shutter to expose a 
portion of the film to the action of the re 
ceived image to obtain a photographic reproduc 
tion thereof of a size in accordance with the ad 
justed position of the copy holder and the focus 
of the lens, means for feeding the film in Said 
box in sequential steps past Said aperture, said 
feeding means controlled by a time-delay ele 
ment which is energized simultaneously with the 
shutter actuating means, and cam (means for 
regulating the amount of the stepping move 
ment of said feeding means in accordance with 
the size of photographic reproduction as gov 
erned by the adjusted position of the copy holder, 
Said cam means comprising a box-carried mem 
ber and a companion member carried by the 
camera, Support. 

4. For a camera, a film-containing box pro 
vided with an aperture through a wall thereof 
and a shutter movable to open and close said 
aperture, means for actuating said shutter to ex 
pose a portion of the film to the action of a 
light ray to obtain a photographic reproduc 
tion, means for feeding the film in said box in 
Sequential steps past said aperture, said feeding 
means comprising a feed roller and clutch mecha 
nism for permitting unidirectional rotation only 
thereof, said clutch mechanism comprising a 
clutch unit mounted on each end of said roller, 
one clutch unit being a drive unit for rotating 
said feed roller in one direction and the other 
clutch unit operating to hold Said roller against 
retrograde movement, said feeding means con 
trolled by a time-delay element which is emer 
gized simultaneously with the shutter actuating 
means, and means for regulating the amount of 
the stepping movement of said feeding means in 
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accordance with the size of photographic repro 
duction desired. 

5. For a camera, a film-containing boX pro 
vided with an aperture through a wall thereof 
and a shutter movable to open and close Said 
aperture, means for actuating said shutter to 
expose a portion of the film to the action of a 
light ray to obtain a photographic reproduction, 
means for feeding the film in said box in Sequen 
tial steps past said aperture, Said feeding means 
comprising a feed roller carrying a rack gear, a 
reciprocable rack in engagement With Said rack 
gear for imparting rotation thereto, a dashpot 
device for slowing the action of said member in 
its rotation imparting, movement, and clutch 
mechanism for making the such rotation effective 
In one direction only, said feeding means con 
trolled by a time-delay element which is ener 
gized simultaneously with the shutter actuating 
means, and means for regulating the amount of 
the stepping movement of said feeding means in 
accordance with the size of photographic repro 
duction desired. 

6. For a camera provided with a support, a 
focusable lens, a copy holder and a source of light 
adjustably mounted with respect to the focusable 
lens, the copy holder and light source each being 
centered in the axis of the lens, the combination 
of a film-containing box provided With an aper 
ture through a wall thereof and a shutter nov 
able to open and close said aperture; means for 
moving said box to and from a position. Where the 
shuttered aperture is in registry with the lens 
axis; electrically responsive means for actuating 
said shutter to expose a portion of the film to 
the action of a ray from the light source; elec 
trically controlled means for feeding the film in 
said box in sequential steps past said aperture 
and including a time-delay element which is en 
ergized simultaneously With the Shutter actuating 
means; electrical connections including a source 
of current, a manually operable circuit closing 
device, and terminals stationarily mounted on 
the camera support; and electrical connections 
carried by said box and including terminals en 
gageable with and disengageable from the ter 
minals on the camera, support when said chamber 
is moved respectively to and from the position 
of registry of the shuttered aperture with the lens 
axis, Said last named connections for energizing 
the shutter actuating means and the time-de 
layed film feeding means upon operation of Said 
circuit closing device. 

7. For a camera, provided with a support, a 
focusable lens, and a source of light disposed on 
the axis of the lens, the combination of a film 
containing box provided with an aperture 
through a wall thereof and a shutter movable 
to. Open and close said aperture; means for mov 
ing said box to and from a position where the 
shuttered aperture is in registry with the lens 
axis; electrically responsive means for actuating 
Said shutter to expose a portion of the film to the 
action of a ray from the light source; electri 
cally controlled means for feeding the film in said 
box in Sequential steps past said aperture; a suc 
tion box over which the film is fed, said suction 
box in registry with said aperture and adapted 
to maintain the film in a fixed plane while being 
exposed; an air conduit leading from said box 
through, and openly terminating at the outer 
Surface of, a wall of said film-containing box; a 
Valved pipe line connected to a source of sub 
atmospheric pressure and openly terminating on 
the camera Support at a position to communi 
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cably register with said air conduit when said 
film-containing box is moved to establish regis 
tration of the shuttered aperture, with the lens 
axis; electrical connections including a Source of 
current, a manually operable circuit closing de 
vice, and terminals stationarily mounted on the 
camera, support; and electrical connections car 
ried by said film-containing box and including 
terminals engageable with and disengageable 
from the terminals on the camera support when 
said film-containing box is moved respectively to 
and from the position of registry of the shut 
tered aperture with the lens axis, said last named 
connections for energizing the shutter actuating 
means and the film feeding means upon Opera 
tion of said circuit closing device. 

8. For a camera, provided, with - a Support, a 
focusable lens and a source of light disposed on 
the axis of the lens, the combination of a film 
containing box provided with an aperture through 
a wall thereof and a shutter movable to open and 
close said aperture; means for moving Said box 
to and from a position where the Shuttered aper 
ture is in registry with the lens axis; electrically 
responsive means for actuating said shutter to 
expose a portion of the film to the action of a 
ray from the light source; electrically controlled 
means for feeding the film in said box in Sequen 
tial steps past said aperture, Said feeding means 
comprising a main feed roller and a Superposed 
pressure roll between which the film passes, a 
pivotally mounted bracket carrying said pres 
sure roll, means including a spring and a mov 
able member carried by said box for movement 
between end positions in which it stresses or al 
ternatively relieves the stress of said spring to 
adjust said bracket between end positions in 
which it is yieldingly pressed against a film. on 
said feed roller or alternatively may move freely 
away from the film, and means carried by the 
camera, support in position for engagement by 
said movable member to shift the same into said 
spring-stressing end position on movement of said 
box to locate said shuttered aperture on said lens 
axis; electrical connections including a Source 
of current, a manually operable circuit closing 
device, and terminals, stationarily mounted on 
the camera, support; and electrical connections 
carried by said chamber and including terminals 
engageable with and disengageable from the ter 
minals on the camera, Support when said cham 
ber is moved respectively to and from the posi 
tion of registry of the shuttered aperture with 
the lens axis, said last named connections for 
energizing the shutter actuating means and the 
film feeding means upon operation of said circuit 
closing device. 

9. For use with a camera, exterior to a dark 
room and including a light-tight chamber open 
ing into said dark room, the camera including an 
object Support and a lens for focusing, an image 
of an object carried by Said Support upon a 
plane within said chamber; a film box having an 
aperture through one wall thereof, a shutter car 
ried by said box and movable to open and close 
said aperture, Solenoid means carried by said box 
for actuating said shutter, means for moving said 
box between an end position within said dark 
room into an alternative end position within said 
chamber to position a film carried by said box in 
the image plane of Said camera, and a circuit 
for energizing said Solenoid means; said circuit 
including a current source external to said box, 
and circuit elements for connecting said current 
Source to said solenoid means, said circuit elle 
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ments including cooperating sets of contact mem 
bers carried respectively by said box and said 
chamber in positions for engagement upon move 
ment of Said box into end position within said 
chamber. 

10. The invention as recited in claim 9, in com 
bination with film-feed means within said box for 
advancing a film between successive exposures; 
said film-feed means including a feed roller, a 
Solenoid having a reciprocating plunger, a spring 
for moving Said plunger in one direction on de 
energization of the Solenoid, means actuated by 
Said plunger and including a one-way clutch for 
imparting unidirectional rotation to said feed 
roller, and means for adjusting the length of re 
ciprocation of said plunger, thereby to determine 
the amounts of film advance at each film-feeding 
operation; said last means comprising cooparat 
ing elements carried by said chamber and said 
box respectively in positions for operative en 
gagement upon movement of said box into said 
end position within said chamber. 

11. The invention as recited in claim 10, 
wherein said film-feed means includes an idler 
roller, a bracket carrying said idler roller and 
angularly adjustable to move said idler roller 
towards and away from said feed roller, and co 
operating members carried respectively by said 
bOX and Said chamber for moving said bracket 
angularly to press Said idler roller into engage 
ment with a film on said feed roller when the 
box is in said end position within said chamber. 

12. The invention as recited in claim 10, in 
combination with circuit elements for connecting 
Said current source to said solenoid; said cir 
cuit elements including said cooperating sets of 
contact members mounted respectively on said 
box and chamber. 

13. The invention as recited in claim 10, 
wherein said one-way clutch drives said feed 
roller upon movement of said plunger by said 
Spring, and said circuit elements include a de 
layed drop-out relay between said current source 
and Said Solenoid; in combination with spring 
means for closing the shutter on de-energization 
of said Solenoid means; and wherein said circuit 
elements include a Switch for simultaneously en 
ergizing said solenoid means and said relay from 
said current Source, whereby said Solenoid of the 
film-feed means remains energized for the time 
delay interval of said relay upon the opening of 
said Switch to deemergize Said relay and said 
Solenoid means which opens the shutter, thereby 
to delay a film-feed movement of said plunger by 
said spring until said shutter is closed by said 
Spring means, 

5 

O 

20 

40 

55 

14 
14. In a camera, a film box for holding a film 

upon Which successive exposures may be made, 
a film-feed roller and a cooperating idler roller 
between which a film may be positioned, and 
electrically energized Ineans within said box for 
actuating said film-feed roller; said means com 
prising a rack bar mounted for reciprocation, a 
one-way clutch connecting said rack bar to said 
feed roller and including a member provided with 
a pinion in mesh with said rack bar, a spring 
connected to Said rack bar for moving the same 
in film-feeding direction, a solenoid having an 
armature plunger connected to said rack bar for 
moving the same in the opposite direction, and a 
feed-adjusting means including an arm at the 
exterior of the box and cam means adjustable 
angularly to limit movement of said rack bar by 
Said Spring for determining the extent of the 
rotation of Said film-feed roller at an actuation 
Of the Same. 

15. In a camera, the invention as recited in 
claim 14, wherein said film box includes a fiat 
plate for Supporting a film, said plate having 
Openings in the filn-Supporting Surface thereof, 
and means for reducing the pressure at said 
opening to Sub-atmospheric to maintain a film in 
Close Surface engagement With Said flat plate. 

GEORGE NEWMAN BUMISTEAD. 
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