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UNITED STATES PATENT OFFICE 
DOCUMENT OPERATED SWITCH FOR PHO 

TOGRAPEC COPYNG CAMERAS 
John K. Holbrook, New York, N. Y., assignor to 

Holbrook Microfilming Service inc., New York, 
N. Y., a corporation of Delaware 
Application April 13, 1944, Serial No. 530,863 

(C. 88-24) 1 Claim. 

This invention relates to photographic copying 
apparatus and more particularly to the type of 
apparatus in which a strip of film is moved in 
One direction to photograph an object moving 
in an opposite direction, the velocities of the 
film and object being arranged proportionately 
to the conjugate focal distances so that a sta 
tionary image is projected on the film. 
Objects and advantages of the invention will 

be set forth in part hereinafter and in part will 
be obvious herefrom, or may be learned by prac 
tice with the invention, the same being realized 
and attained by means of the instrumentalities 
and combinations pointed out in the appended 
claim. 
The invention consists in the novel parts, con 

structions, arrangements, combinations, and im 
provements herein shown and described. 
The accompanying drawings, referred to here 

in and constituting a part hereof, illustrate One 
embodiment of the invention, and together with 
the description, serve to explain the principles of 
the invention. 

It is an object of the present invention to pro 
vide an improved copying apparatus particularly 
adaptable to the microphotographing, i. e., pro 
viding photographic copies on a reduced scale, of 
desired objects, such as business and other rec 
ords of all types. A further object is the pro 
vision of such an improved apparatus of a con 
tinuous and automatic type in which a record to 
be photographed may be continuously moved 
through the photographic field of a camera, hav 
ing a strip of film which is continuously moved 
in an opposite direction the velocities of the film 
and object being arranged proportionately to the 
conjugate focal distances. The invention fur 
ther provides improved and simplified apparatus 
for the photographing of both the front and re 
verse sides of such papers or records as it may 
be desired to record. Still another object is the 
provision of improved document feeding and 
lighting means for a copying apparatus, and also 
of improved control means for the automatic 
operation of the camera when a document is 
placed in the apparatus to be photographed. 
Of the drawings: 
Fig. 1 is a perspective view showing the front, 

side and top of a cabinet containing the photo 
graphic copying apparatus of the present inven 
tion; 

Fig. 2 is a vertical sectional view taken along 
line 2-2 of Fig. 1 showing certain of the mecha 
nism within the cabinet; 

Fig. 3 is a horizontal cross Sectional view taken 
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2 
along line 3-3 of Fig. 2 showing the camera and 
camera drive and clutch mechanism of the copy 
ing apparatus; 

Fig. 4 is a vertical sectional view taken along 
line 4-4 of Fig. 3; 

Fig. 5 is a side view of the camera drive and 
clutch mechanism shown in Fig. 3; 

Fig. 6 is a side elevation of the document feed 
ing and lighting means taken along line 6-6 
of Fig. 2; 

Fig. 7 is a vertical sectional view taken along 
line - of Fig. 6; 

Fig. 8 is a plan view of the document feeding 
means taken along line 8-8 of Fig. 7; 

Fig. 9 is a wiring diagram for the electrical 
control and drive mechanism of the apparatus 
shown in Figs. 1 to 8 inclusive; 

Fig. 10 is a plan view of the document feeding 
means of a modified form of the photographic 
copying apparatus; 

Fig. 11 is a vertical sectional view taken along 
line f-f of Fig. 10; and 

Fig. 12 is a wiring diagram for the electrical 
control and drive mechanism of the modified 
construction shown in Figs. 10 and 11. 

Referring now in detail to the illustrative em 
bodiments of the present invention shown by way 
of example in the accompanying drawings, a cab 
inet 20 may be provided as a housing for the 
photographic copying apparatus, a Smaller hous 
ing 2 being removably secured on the top of 
the cabinet as a cover for the camera. The cabi 
net 20 is provided with a shelf 22 extending across 
one side and the front of the cabinet as a con 

5 venient support for documents or other objects 
to be photographed. The front of the cabinet 
20 is provided with an opening 23 through which 
such documents may be introduced by the oper 
ator on an inclined surface 24 having guide men 
bers 25 to correctly position the document. 
As embodied, the document feeding means of 

the invention, as best shown in Figs. 2, 6, 7 and 
8, may comprise a pair of feeding rollers 28 and 
29 rotatably supported in a pair of end frames 
30 which are supported on a transverse plate 3. 
The plate 31 supports the document feeding, 
driving and lighting means and, as shown, is 
removably secured to the ends of cabinet 20 by 
its end flanges 32 and screws 33 whereby the 
whole assembly may be conveniently removed 
from the cabinet. 
The document feed is driven by means of elec 

tric motor 35 which has a worm gear 36 to drive 
a worm wheel 37 on shaft 38 which is journalled 
in one of the end frames 30. The shaft 38 car 
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ries a gear 39 in mesh with a pair of gears 
which are secured to respective shafts of rolers 
28 and 29, whereby the rollers are driven by no 
tor 35 for feeding the documents through the 
apparatus. 

der rollers 43 and 4 are provided directly 
above the respective feeding rolers 2 and 29 
and these rollers are rotatably mounted by their 
shafts in a pair of journal members 45. These 
journal members are positioned closely adjacent 
the side frames 30 and are pivotally positioned 
with respect thereto by means of a shaft 4 sup 
ported in the side frames and passing through 
the ends menters. The other ends of the 
journal members are supported by a rod 48 ex 
tending between side frames , and set screws 
4 are provided for securing the members. With 
the construction shown it will be apparent that 
the idler rollers 43 and 44 may be conveniently 
swung back around the pivot of rod in order 
to clear up a jam or stoppage in documents going 
through or to repair or adjust other parts of the 
mechanism. 
A plurality of guide strips 5 are provided along 

the length of rollers 28 and 29 and are secured 
to supports 5 extending between side frames 30. 
The idler rollers 4 and 44, as may be seen in 
Fig. 8, are each formed of a plurality of roller 
sections 54 which are relatively loosely mounted 
on the respective roller shafts. The purpose of 
this construction is to provide a certain flexibil 
ity in the roller structure of the feed mechanism 
so that folded documents or documents having 
clips, seals, or other uneven objects may be ac 
commodated between rollers 28, 29 and 43, 44 
without jamming or straining the mechanism. 
The space between the feed rollers 28 and 29 

includes the photographic field of a camera po 
sitioned at the top of the cabinet, which will be 
hereinafter described, and preferably fluorescent 
lamps 55 are provided supported between end 
frames 30 for lighting the document to be pho 
tographed by the camera. As shown in Fig. 2, 
a light shield 5 is positioned above the lights 
5, and has a central longitudinal aperture 58 
through which photographing of objects is per 
mitted. The light shield 5T is pivotally sup 
ported on the panel 58' comprising, with the 
surface 24, a chute into which objects are fed to 
be photographed and designed to prevent exces 
sive light from entering the interior of the cab 
inet. Objects fed through the feeding rollers 
and photographed are dropped into a box 59 at 
the back of the cabinet, and may be removed 
through a door 60 provided in the back of the 
cabinet. 
The drive and shutter mechanism of the cam 

era of the present invention are controlled by 
the document to be photographed as it passes 
through the feeding means just described. As 
embodied, the controlling means may comprise 
a micro-switch 65 disposed centrally below 
roller 28 and Supported by one of the supports 
5. The switch 65 is provided with a pair of 
arms 66 and 67 extending upwardly between 
rollers 28 and 29 and having upper bent ends in 
a position to be contacted and slightly depressed 
by a document moving from roller 28 to roller 29 
through the photographic field of the camera. 
The switch arm 6 is positioned slightly ahead of 
the arm 66 in the direction of travel of the doc 
ument, and the arms are so positioned that the 
arm 66 will be contacted by a document sub 
stantially at the same time as the document 
enters the photographic field of the camera, 
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4. 
and the document will terminate contact with 
arm a slight distance beyond the other side 
of the field. As hereinafter explained, the clos 
ing of switch S by means of either or both of 
arms B and opens the camera shutter and 
drives the photographic fun for photographing 
the document and the arrangement of the arms 

, is preferably such that these operations 
are commenced just as the document enters the 
photographic field and are terminated somewhat 
after the document has left the photographic 
field, in order to provide a space between the in 
ages on the film. 
The camera mechanism of the copying appa 

ratus of the present invention is located on the 
top of the cabinet 2D and within the housing 2. 
and this mechanism is shown in detail in gas 
2 to 5 inclusive of the drawings. The camera is 
driven from electric motor by means of a pull 
ley 7 on shaft 88 which is driven by the notor. 
A belt 7 drivingly connects pulley T and a 
double pulley 72 rotatably mounted on bracket 

toward the top of the cabinet. Belt ex 
tends between the other groove of pulley 2 to a 
third pulley TS, the belt extending through an ap 
erture S provided in the top of the cabinet. 
The camera drive includes a shaft moun 

in a journal 7 on a base plate on the 
Of the cabinet 2), and pulley U is agecured 
shaft for correlative rotation therewith 
the other end of shaft 78 is fixed the portion 
of a toothed clutch, the other toothed 
tion 2 being splined to a shaft 3 whi 
journalled in an upstanding frame 84 on 
plate D. A worn gear on shaft is in n 
with worm wheel on shaft II, this shaft being 
journalled in frame 84 and in the side of camera 
casing 9. Shaft drives a pulley 82 mounted 
thereon, and this in turn drives a pulley by 
means of a spring belt 4. The pulley 8 is 
mounted on a shaft journalled in the camera 
casing , and this shaft carries the film take 
up reel within the camera casing. 
The toothed clutch for the drive of the camera 

is controlled by a solenoid 8 mounted on top 
of the frame 84. The shaft 9 of the solenoid 
armature is flexibly connected to a clutch arm 
f00 by means of nut it and a flexible washer 
02, and the shaft 9 and arm DO are nor 

mally outwardly urged from the solenoid by a 
coiled spring between the arm O and the 
Solenoid housing. 
The arm 0 is pivotally mounted on a bracket 
04 of frame 84 and terminates in yoke arms 
05 positioned in a circumferential groove in the 

axially movable toothed member 2 of the clutch. 
It may be seen that the toothed members 
and 82 comprising the clutch are normally out 
of engagement by reason of the action of spring 
03 and there is no driving connection between 

shafts 8 and 83. When the solenoid 8 is 
energized arm is moved against the con 
pression of spring 3 to engage members 8 and 
82 and drive the camera. 
As shown in detail in Figs 3 and 4, the camera 

comprises a film take up reel mounted on 
shaft 95 and a supply reel mounted within 
the camera casing . The strip of film, shown 
by dotted lines in Fig. 4 and denoted by the 
nuneral 2, passes of of supply ree around 
guide roller 3, thence around drum 4, around 
a second guide roller S and onto take up reel 

O. Guide roller f is mounted for free rota 
tion about a shaft secured in the camera casing 
9, and guide roller it is mounted on an arm 

O 
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B which is pivotally mounted on a shaft also 
secured in the camera casing 9. The arm is 
is downwardly urged by a spring f, providing 
a yielding means for maintaining tension in the 
film strip ff2. The drum 4 is mounted on the 
end of shaft 90 extending into the camera housing 
8 and is driven therewith. 
A roller 20 is positioned to ride on the sur 

face of the film strip wound on supply reel if, 
and is mounted on arm 2 on shaft 22 jour 
nalled in the camera casing 9 and downwardly 
urged by means of spring 23. The shaft 22 
extends through casing 9 and at its outer end 
carries a finger 24 to contact the arm 25 of 
a micro-switch 26. This assembly provides an 
indicator for the supply if film on reel f f, the 
roller 20 following the decreasing supply of film 
until a predetermined relatively small amount 
remains, at which point the finger 24 is so posi 
tioned to engage the micro-switch arm f25 and : 
warn the operator of the condition. 
A shutter mechanism is provided to control 

exposure of the film. As embodied this mech 
anism comprises a rectangular box 30 with an 
open side positioned against the camera base : 
plate 80. The base plate 80 has an aperture 

0 

5 

13 registering with an aperture 32 in the top 
of the cabinet 20, and the lens 33 is positioned 
in these apertures and threaded into a plate 34 
secured to base plate 80. 
The box f30 has a slit aperture 35 in its top, 

and a shutter member 36 is positioned in guide 
ways 37 with a slit aperture f38 to be registered 
with aperture 35 when exposure of the film 2 
is desired. The shutter member 36 is controlled 3. 
by a solenoid 40, the armature 4 of which 
is normally urged by spring 42 away from box 
30 so that apertures 35 and 38 are normally 
out of registration but are moved to registering 
position when the solenoid is energized. 
The wiring diagram shown in Fig. 9 of the 

drawings will now be described and the oper 
ation of the photographic copying apparatus of 
the invention will therefrom appear. The power 
source is indicated diagrammatically as 5 con 
nected with motor 35 through lead 6 through 
main switch. 47, the circuit then being grounded 
at 48. The fluorescent lamps 55 are connected 
to the circuit through lead 50, so that when 
switch 47 is closed the motor is started to drive 
the document feeding means and the lights 55 
are lighted. At the same time current is sup 
plied through leads 5 and 52 through switch 
26 to a light 53 on the front panel of the 

cabinet 20. 
switch arm 25 of switch 26 indicating a satis 
factory amount of film on supply reel and 
the light 53 may be green in color indicating 
the apparatus is in condition for Operation. 
A document to be photographed may then be 

fed through aperture 23 at the front of the cabi 
net and engaged between rollers 28 and 43 and fed 
forward thereby. When the document has 
reached the photographic field its forward edge 
depresses the first arm 66 of switch 65 closing a 
circuit through leads 54 and 55 to solenoid 98 
to engage clutch members 8 and 82 and to sole 
noid 40 to move shutter 36 into film exposing 
position. 
The film 2 is thus continuously fed off from 

reel around drum 4 to be exposed, and onto 
reel 0, the direction of movement of the fim 
being Opposite to that of the document passing 
through the feeding means. The drive means for 
the film and document feeding means which have 

The arm 24 is out of contact with 
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6 
been described are so constructed that the ve 
locity of the film and document are proportional 
to the conjugate focal distances, so that a station 
ary image results on the film. 
The document to be photographed, after paSS 

ing beyond arm 66 of switch 65, will still hold arm 
67 of the switch depressed, and the camera drive 
and shutter actuation will continue. After the 
trailing edge of the document has passed slightly 
beyond the photographic field, arm 67 will be dis 
engaged and camera drive and shutter actuation 
will be discontinued until the next document is 
introduced. 
When the supply of film on reel if f has reached 

a predetermined relatively small supply, the finger 
24 will engage switch arm 25 to close a circuit 

to a buzzer or other signal 57 through lead 58 
and to cut off light 53. A second signal light 57, 

i preferably red in color, indicates that an eXposure 
is taking place and is energized with solenoid 40. 

Figs. 10, 11 and 12 show a photographic copy 
ing apparatus modified in some particulars from 
the construction just described. As shown in Figs. 
10 and 11 the document controlled switch at the 
feeding means may comprise a pair of rings 60 
spaced apart along the length of the first feeding 
roller 28. The rings are of electrically conductive 
material such as copper and make electrical Con 
tact with the first idler roller 43 when no docu 
ment is in the feeding means, roller 43 also being 
of electrical conductive material. Contact rollers 
6 are positioned to roll against respective rings 

f 60 and one of the rollers is grounded, while the 
other is connected through lead 63 to a delayed 
action relay 62. As shown in Fig. 12 the main 
switch 47 closes a circuit through motor 35, and 
through leads 64 and 65 to relay 62. The re 
lay is also connected through lead 66 to the 
clutch solenoid 98 and the shutter solenoid 40. 
In order to photograph easily and economical 

ly the backs and faces of documents such as 
checks or similar documents where the record of 
an endorsement, for instance, may be desired, 
fluorescent lights f68 may be positioned beneath 
and between the feed rollers 28 and 29 enclosed 
in a reflector .69. A tapered longitudinally ex 
tending light conducting member 70 made of 
“Lucite' (methyl methacrylate) or material of 
similar properties is positioned directly over lights 
68 and extends upwardly between rollers 28 and 
29 to a position just below the path of travel of 
documents, through the feeding means. When the 
back and face of a document is to be photo 
graphed it is put through the feeding means in 
the usual way, front up and back down, but the 
upper lights 55 are extinguished and the lower 
lights f68 are lighted. The light is concentrated 
on the document as it passes through the photo 
graphic field by the Lucite member 70 and the 
back and face are photographed, but at the same 
time the light from the upper edge of member 70 
is diffused so that there is no strong direct beam 
directed toward the lens of the camera. 
As shown in Fig. 12, a two way switch. 7 is. 

provided between leads 72 and 73 leading to 
lights 55 and 68 respectively so that either set 
of lights may be selectively operated depending 
upon whether the front or the back and front of 
the document is being photographed. Leads 72 
and 73 are connected to lead 64 and thus to the 
power source through main switch 47. 
When a document entering the feeding means 

breaks contact of either of the rings 60 with the 
idier roller 43, the circuit to the solenoids 98 and 
40 is closed through leads 64, 75 and the relay, 
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and the document is photographed in its passage 
through the feeding means. When the document 
has passed beyond the feed roller 28 the circuit 
will be re-established through the contact rollers 
6 and idler roller 43 in readiness for the next 
document. However, the delayed action relay 
62 is so set as to maintain the circuit to Solenoids 

98 and 40 until the trailing edge of the document 
has been fed slightly beyond the photographic 
field, so that the photographic copy may be com 
plete and also a small space left between the 
image on the film and the next image. 
Other portions of the mechanism shown in 

Figs. 10, 11 and 12 are identical with the appa 
ratus already described and the balance of the 
mechanism and its operation is as has been de 
scribed in connection with the other figures of 
the drawings. The plurality of spaced apart con 
tacts 60 for the control of the camera are par 
ticularly useful where a document may be intro 
duced into the feeding means at an angle or may 
be of irregular shape, as sensitivity is thus estab 
lished at more than one point along the width 
of the feeding mechanism for starting and stop 
ping the camera. 
The invention in its broader aspectS is not lim 

ited to the specific mechanisms shown and de 
scribed but departures may be made therefrom 
within the Scope of the accompanying claim with 
Out departing from the principles of the invention 
and without sacrificing its chief advantages. 
What I claim is: 
In a control means for a photographic copying 

apparatus having shutter and film drive control 
ling Solenoids and document feeding means the 35 
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8 
combination of a driven roller having a pair of 
electricity conducting circumferential spaced 
apart rings contacting a second roller having a 
circumferential electric conducting surface be 
tween said rings, said rollers forming a part of 
said document feeding means, a delayed action 
relay, an electric power source, and electric cir 
cuit means interconnecting the power source, 
relay, rings, surface and solenoids so that the 
Solenoids are energized upon breaking contact 
between either of said rings and said surface and 
energization of said solenoids is maintained for 
a predetermined time after contact of both rings 
with said surface is reestablished. 
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