
Nov. 10, 1942. J. P., ARNDT 2,301,239 
PHOTO-REPRODUCING MACHINE 

Filed April 5, 1940 3 Sheets-Sheet 

Ma-ACAOCZEE---- È\:ZZZZZZZZZZZZAZZZZZZZZZzzzZZERE S SSSSSSSNSSSSSSSSSSSSSSS 22ZZZZZZ ZZZZZZZZZZzzzzzZZZZZZZZZZZZZZZZZZZZZZZZZZ V È 

sfA-A-Z=6-4-=4-sis S 3Y *\NšzzzzzzzzZZZZZzzzzZZZZZZZZzzzzZZZZù 
7:SSSSSS 7 

V 

ZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZ2ZZZZZ2ZZ2ZZZ22ZZZZZ Z 

3 ºozzzzº 233 % Z :NNSSSNSš3 2 2 Èiss | 77 a 7124 6657 a 68 (77 67 / zzi, 22 SNNNNNN 
? 26 /Y / 1 NvENoR 

, Z Vo/? AA7razzº 
BY 

º- Crse ATTORNEYS 

  



Nov. 10, 1942. U, P. ARNDT 2,301,239 
PHOTO-REPRODUCING MACHINE 

Filed April 5, 1940 3 Sheets-Sheet 2 

AN 

èN-Z---------cs SNSNNSS zzzZ444ZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZ 2222 ZZZZZZZ 

K r: 
\ \ Z e 

N 
z7231/s.146 z 

76 3 
/ D) 

NNANNxN 
È S B 

5 

5% 
% 

i 
N Z 

N N N 
4 È N I N R z29 È 
N 

R E 

NVENTOR 
Vo/77 A?Arazzº 

ºtata ATTORNEY5 

      

  

  

  



Nov. 10, 1942. U. P. ARNDT 2,301,239 
PHOTO-REPRODUCING MACHINE 

Filed April 5, 1940 3 Sheets-Sheet 3 

W 

ASASASS 

/ /A-4º 

S Ese esse 
ZZE ZZa2ZaZZZZ22.2222ZZZZ 

NVENTOR 
Vo/?? 747rzzaz 

BY 

ATTORNEY5 
  



Patented Nov. 10, 1942 2,301,239 

UNITED STATES PATENT OFFICE 
2,301,239 

PHOTO-REPRODUCNG MACHNE 
John P. Arndt, Oak Park, Ill., assignor to Charles 

Bruning. Company, Inc New York, N. Y., a 
corporation of New York 
Application ApriI 5, 1940, Serial No. 328,022 

(C. 95-3) 21 Claims. 

The present invention relates to machines for 
copying by the reflex method and embodies, 
more Specifically, a machine by means of Which 
reflex copying may be accomplished in a more 
effective fashion. 

Reflex copying has long beenknown and at 
tempts have been made to utilize the method in 
a commercial way. Due to the many operations 
required, and the exacting nature of many of 
such operations, these attempts have not met 
With SucceSS. 
An object of the present invention is to pro 

Vide a machine by means of which copying by 
the reflex method is facilitated. 
A further object of the invention is to provide 

a machine of the above character Wherein 
means is provided to carry out the several op 
erations necessary to accomplish the copying in 
an effective manner, 
Another object of the invention is to provide a 

machine of the above character Wherein a Screen 
is provided by means of which documents of 
varying thickness may be copied with equal 
efficiency. 
A further object of the invention is to pro 

vide a machine of the above character Wherein 
the positioning of the paper during the copy 
ing operation is accomplished by a vacuum 
mechanisms of improved form. 
A further object of the invention is to provide 

a machine of the above character wherein means 
is provided for supporting books and the like 
When portions thereof are to be copied. 
Yet another object of the invention is to pro 

Vide a machine of the above character Wherein 
interlock mechanism is provided for prevent 
ing improper operation of the parts thereof to 
cause damage. 

Further objects of the invention will be ap 
parent as it is described in connection With the 
accompanying drawings, Wherein: 

Fig. 1 is a view in front elevation, partly 
broken away and in section, showing a machine 
constructed in accordance With the present in 
vention. 

Fig. 2 is an enlarged view in section showing 
one of the carriages of Fig. 1 in greater detail. 

Fig. 3 is a view in section, taken on line 3-3 
of Fig. 2 and looking in the direction of the 
aròWS. 

Fig. 4 is a view in section, taken on the line 
4- 4 of Fig. 3 and looking in the direction of 
the arroWS. 

Fig. 5 is an enlarged detail view in section 
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improved locking mechanism constructed in ac 
cordance With the present invention. 

Fig. 6 is an enlarged detail View in section 
shoWing the Vacuum release mechanisms con 
structed 'in accordance With the present inven 
tion. 

Fig. 7 is a partial View in section taken on 
line - of Fig. 3 and looking in the direction 
of the arroWS. 

Fig. 8 is a perspective view, partly broken 
aWay and in section, showing the printing car 
riage illustrated in Figs. 2 and 3. 

Fig. 9 is a perspective view in section showing 
the manner in Which a page of a book is copied 
by means of the machine constructed in accord 
ance with the present invention. 
With reference to the above drawings, the 

copying machine is shown at: 0 and is provided 
With a table il lupon which tracks f2 are mount 
ed. 'Ihese tracks extend from end to end of the 
machine and support carriages 13 and i 4 by 
means of rollers 5 carried thereby. 
One of the carriages, for example, carriage 

3, is provided with a screen 16 that is hinged 
at 17 and has a handle 8 to facilitate movement 
of the screen about the pivot. The handle is 
preferably offset upwardly so that the operator's 
hand Will not interfere with the adiacent por 
tion of the cabinet. The other carriage 4 is 
similarly provided with a hinged glass plate car 
rying member 9 to support the paperto com 
plete the printing after the first exposure un 
der the Screen 6. 
The exposure of the paper carried by the 

carriages is effected by means of a lamp 2o 
mounted in a reflector 2 that is received Within 
ahood 22 carried by the cabinet 0. Each car 
riage is adapted to be rolled into a position be 
neath the lamp so that the desired printing op 
eration may be carried out and in order that the 
improved features provided by the present in 
Vention may be more readily understood the de 
tails of the carriage mechanism and cooperating 
parts Will noWbe described. 
The hinge 7 is carried bypins 23 that are re 

ceived in the carriage frame 24 of the carriages. 
In order that the screen or glass may be main 
tained parallel to the supporting surface of the 
carriage for Varying thicknesses of the paperto 
be copied, the pins are slidably received in 
bosses 25 andare urged into the position shown 
by means of springs 26 that seat against plates 
27 removably secured to the ends of the pins. 
The carriages are formed with a supporting 

taken on the line 5-5 of Fig. 4 and showing an 55 table 28 upon which a rubber blanket 29 is re 



ceived to support the paper to be copied. The 
blanket is formed with a peripheral flange 29' 
that underles a flage 24' carried by the frame. 
To insure intimate and uniforri contact of the 
paper with the screen 6, the space between the 
blanket and screen is evacuated by neans of a 
suction line 3O, The blanket is formed With a 
bead S to provide a seal and, in order that 
the pressure on the paper against the screen may 
progress from the center Outwardly, a light 
spring 32 is provided to insure initial central 
contact. At the forward end the bead 3 is omit 
ted and the edge slotted as at 29' to reduce the 
thickness of the blanket at this point, The up - 
per lip of the slot 29' is normally urged up 
wardly to give the yelding effect desired. 
The suction line is mounted over a pulley 33 

mounted on a fixed axis and supports a light 
weight 34 through pulley 35 in order that the 
suction line may be mantained taut in all posi 
tions of the carriage. 
To prevent moving the screen upwardly except 

when the carriage is in the outer or end position 
illustrated in Fig. 6, the suction line 30 is pro 
vided with an extension 36 terminating in a 
valve seat 37. This valve is closed by a valve 
plate 8 carried by an arm 39 of a lever pivoted 
at 40 upon the carriage frame and urged into a 
seated position by means of a spring 4. 
The valve plate is accurately seated by means 

of a ball mounted connection 42 between the plate 
B and arm 39, an effective seal being preserved 
by providing a soft rubber facing 43' on the plate 

. 
A second arm 44 connected to arm 39 is provid 

ed with an operating plunger 45 that is slidably 
supported in the carriage frame 24. As the 
carriage reaches the position shown in Figs. 1 
and 6, the plunger engages a fixed portion of the 
cabinet 0 and disengages the Valve from the 
valve seat 37, thus breaking the vacuum and per 
mitting the screen to be swung upwardly as illus 
trated in Fig. 4. This prevents damage to the 
screen by striking it against the hood 22. 

In order that the carriage may be held in the 
outer position while the screen is raised as in the 
position shown in Fig. 4, a latch 46 is provided 
(Fig. 5) that is adapted to engage an aperture 
4T in the track 2. The latch is pivoted at: 48 
in a bracket 49, carried by the carriage and is 
forned vith an arm 30 having a Slot 5 receiving 
a pin 52 carried by a plunger 53 that extends 
through the carriage frame and is formed With a 
head 54 that is engaged by the frame of the 
screen f6. A spring 55 normally urges the head 
upwardly and the latch toward the aperture 4. 
When the Screen is released by the breaking of 
the suction as the carriage reaches its outer 
position, the operator nay lift the screen to pro 
vide access to the paper on the rubber blanket, 
As the screen is lifted, the carriage is locked in 
the Outer position, thus preventing it from mov 

in and striking the screen against the hood 

The carriage 3 is provided with means to sup 
port a book from Which copies are to be made 
and, to this end, the frane 24 is provided with 
vvalls 56 between which a book plate 57 is mount 
ed. The plate is formed with front and rear 
pins 58 and 59, respectively, at either side there 
of. The front pins ride in slots having horizon 
tal portions 60 and upwardly and rearwardly ex 
tending slot portions 6, while the rearpins ride 
in slots having horizontal portions 62 and up 
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When a book is to be supported for copying, the 
plate 57 is pulled out as shown in Fig. 9, the 
book placed thereon as showr at 64, the plate 5 
moved inwardly and upwardly until the book is 
held Snugly against the underside of the table 
28, the page 65 placed over the blanket 29 and 
the Screen 6 lowered into the position shown in 
Fig. 2. A print is then nade in a known fashion. 
The plate 5 is locked in the position shown 

in Fig. 3 by means of friction feet 66 carried by 
links 67 pivoted to a plate 68. The plate 68 is 
pivoted at 69 to the underside of plate 57 and 
has Secured thereto an operating handle TO. The 
pivot points of links 67 to the plate 68 are located 
So that novement of the handle 0 in one direc 
tion Will force the friction feet against the Walls 
56 to Secure the plate 57 in a desired position 
While novement in the opposite direction Will 
release the feet. 
To permit the page to be copied over as great 

an area aS possible, the table 28 is formed with 
a thin outer edge 28' and the rubber blanket 29 
is likewise thinned as at 29''. This permits these 
edges to be moved directly against the binding 
So that as much as possible of the page may be 
placed over the blanket. 
From the foregoing, it Will be Seen that there 

has been provided a copying nachine that en 
ables photographic or other copying to be accom 
pished effectively and with relatively little skilled 
attention to the successive steps required in the 
process of reproduction, While the invention 
has been described With reference to the machine 
shown in the accompanying drawings, it is notto 
ba limited Save aS defined in the appended clains, 

I Cain: 
1. In a copying machine, a device for support 

ing a paperto be copied, a source of light adapt 
ed to be eXposed to the paper, a transparent plate 
carrying member adapted to be held with the 
copying paper in a predetermined position with 
respect to the source of light, a flexible blanket 
beneath the last named member adapted to be 
held closely thereagainst, and resilient means on 
the side of the blanket opposite from the plate 
carrying member to urge the central portion of 
the fieXible blanket against the member for dis 
tribution of pressure radially outwardly from the 
central portion thereof. 

2. In a copying machine, a device for support 
ing a paperto be copied, a source of light adapted 
to be exposed to the paper, a transparent plate 
carrying member adapted to be held With the 
copying paper in a predetermined position with 
reSpect to the source of light, a flexible blanket 
beneath the last named member adapted to be 
held closely thereagainst, and an elongated up 
Wardly bowed spring to urge the central portion 
of the fleXible blanket against the member, 
Whereby upon evacuating the space between the 
blanket and the plate the pressure of the blanket 
upOn the paper begins at the central portion 
thereof and progresses outwardly. 

3. In a copying nachine, a device for support 
ing a paperto be copied, a source of light adapt 
ed to be eXposed to the paper, a transparent plate 
carrying member adapted to be held With the 
copying paper in a predetermined position with 
respect to the source of light, and vacuum mech 
anism including a flexible blanket beneath the 
last named member adapted to be held closely 
thereagainst, said vacuum mechanism including 
a resilienti memberto cause the central portion 
of the blanket to engage the paper and trans 

vardly and rearwardly extending portions 63. 75 parent plate member before other portions there 
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of contact the same, whereby upon evacuating 
the space between the blanket and the plate the 
pressure of the blanket upon the paper begins at 
the cCntral portion thereof and progresses Out 
Wardly. 

4. In a copying machine, a device for support 
ing a paper to be copied, a source of light, said 
device being movable to and from a light expos 
ing position, a transparent plate carrying mem 
ber adapted to be held With the copying paper 
in a predetermined position With respect to the 
source of light, a flexible blanket beneath the 
last named member adapted to be held closely 
thereagainst, means to evacuate the space be 
tween the plate carrying member and the blank 
et, and means operable to break the Vacuum in 
the Space when the paper supporting devce is 
moved out of light eXposing position. 

5. In a copyingmachine, a table provided With 
a light source and a work receiving device, a 
transparent plate carrying member movably 

() 

mounted with respect to the device, a flexible 
blanket beneath the last named member adapted 
to be held closely thereagainst, means to evacu 
ate the space between the blanket and the plate : 
carrying member, means to bring the light source 
and the work receiving device into cooperative 
relationship and into an inoperative position, and 
means operable to break the vacuum When the 
light source and device are brought into inopera- : 
tive position. 

6. In a copying machine, a table provided With 
a light source and a Work receiving deVice, a 
transparent plate carrying member movably 
mounted with respect to the device, a flexible 
blanket beneath the last named member adapted 
to be held closely thereagainst, means to evac 
uate the space between the blanket and the plate 
carrying member, means to bring the light source 
and the work receiving device into cooperative 
relationship and into antinoperative position, a 
valve seat communicating with the evacuating 
means, a valve plate normally urged against the 
valve seat, and means actuated upon movement 
of said devices into inoperative position to Open 
the Val'Ve plate. 

7. In a copying machine, a table provided with 
a light source and a work receiving device, a 
transparent plate carrying member novably 
mounted with respect to the device, a flexible 
blanket beneath the last named member adapted 
to be held closely thereagainst, means to evac 
uate the space between the blanket and the plate 
carrying member, means to bring the light source 
and the Work receiving device into cooperative 
relationship and into an inoperative position, a 
valve Seat communicating With the evacuating 
means, an arm, a valve plate mounted on the 
arm for universal movement, means to urge the 
valve plate against the valve seat, and a plunger 
connected to the arm and actuated upon move 
ment of said devices into inoperative position to 
open the valve plate. 

8. In a copying machine, a device for support 
ing paper to be copied, a source of light adapt 
ed to be exposed to the paper, means to moVe 
the device into light exposing position, a trans 
parent plate carrying member, means to mount 
the last named member movably on the device, 
means to lock the device against movement, and 
means actuated upon movement of the plate car 
rying member away from the device to move 
the lock into locking position. 

9. In a copying machine, a device for support 

() 

i 

li 

() 
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to be exposed to the paper, means to move the 
device into light exposing position, a transparent 
plate carrying member, means to mount the last 
named member hingedly on the device, means 
to lock the device against novement, a plunger 
connected to the lock, a springurging the lock 
into locking position, and means to mount the 
plunger in the path of the plate carrying mem 
ber Whereby the last named member will release 
the lock when it is moved into a position against 
the paper supporting device, 

10. In a copying machine, a light source, a 
device for supporting articles to be coped by eX 
posure to the light source, a supporting table 
fixed on the device and having an edge thereof 
reduced in thickness, a plate movable on the de 
vice beneath the table for supporting a book in 
copying position With the binding of the book 
closely adjacent Said edge So that substantially 
the entire portion of any page thereof can be 
supported above Said table, and means to ad 
just the position of the plate on the device. 

11. In a copying machine, a light source, a 
device for supporting articles to be copied by ex 
posure to the light source, a supporting table 
fixed on the device and having an edge thereof 
reduced in thickness, a plate movable on the de 
vice beneath the table for supporting a book in 
copying position adiacent said edge so that a 
page of the book can be disposed on the table 
with that part of the book to one side of sa'd 
page disposed on the underside of said table, 
means to mount the plate slidably on the device 
for movement vertically toward and away from 

35 the paper supporting portion thereof, and means 
to secure the plate in a desired position. 

12. In a copying machine, a light source, a 
device for supporting articles to be copied by 
exposure to the light source, said device compris 
ing a platform and side members fixed on the 
device and adapted to receive thereon a page 
to be copied, a plate novably mounted beneath 
the platform and adapted to support a book in 
copying position with the binding of the book 
closely adjacent an edge of said platform so that 
a page thereof can be received above the plat 
form, and means to mount the plate adjust 
ably in the side members for vertical adjustment 
of said plate relative to said platform. 

13. In a copying machine, a light source, a 
device for supporting articles to be copied by 
exposure to the light source, said device compris 
ing a platform and side members fixed on the 
device and adapted to receive for support there 
on a page to be copied, a plate novably mounted 
beneath the platform and adapted to support a 
book in copying position with the binding of the 
book closely adiacent an edge of sald platform so 
that a page thereof can be received above the 
platform, and means to mount the plate slidably 
in the side members for vertical adjustment of 
said plate relative to Said platform. 

14. In a copying machine, a light source, a 
device for supporting articles to be copied by ex 
posure to the light source, said device compris 
ing a platform and side members fixed on the 
device and adapted to receive for support there 
on a page to be copied, a plate movably mounted 
beneath the platform and adapted to support a 
book in copying position adjacent an edge of 
said platform with a page of the book receivable 
above said edge and on said platform, grooves 
in the side members having portions extending 

ing paper to be copied, a source of light adapted 3 upwardly and pins in the plate engaging grooves 



4 
for vertical adjustment of said plate relative to 
sald platform. 

15. In a copying machine, a light source, a 
device for supporting articles to be copied by ex 
posure to the light source, said device comprising 
a platform and side members fixed on the de 
vice and adapted to receive for support thereon 
a page to be copied, a plate novably mounted be 
neath the platform and adapted to support a 
book in copying position adiacent an edge of sald 
platform with a page of the book receivable above 
said edge and on said platform, grooves in the 
side members having portions extending hori 
zontally and, at their forward ends, having por 
tions extending upWardly and rearwardly, and 
pins in the plate engaging the grooves for hori 
zontal and vertical adjustment of the plate. 

16. In a copying machine, a light source, a de 
vice for supporting articles to be copied by eX 
posure to the light source, sald device compris 
ing a platform and side members fixed on the 
device and adapted to receive for support there 
on a page to be copied, a plate movably mounted 
beneath the platform and adapted to support a 
book in copying position adiacent an edge of said 
platform with a page of the book receivable above 
sald edge and on said platform, grooves in the 
side members having portions eXtending horizon 
tally and, at their forward ends, having portions 
extending upWardly and rearwardly, pins in the 
plate engaging the grooves for horizontal and 
vertical adustment of the plate, and neans on 
the plate to secure it in an adjusted position. 

17. In a copying machine, a light source, a 
device for supporting paper to be copled by ex 
posure to the light source, said device compris 
ing a platforn fixed on the device and adapted 
to receive the page of a book, and means to sup 
port a book in a position With respect to the 
platforn to permit a page thereof to be received 
on the platform, the edge of the platformada 
cent the book being reduced in thickness to per 
mit the same to be positioned closely adiacent 
the binding of the book. 
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18. In a copying machine, a light source, a 

device for supporting paper to be copied by ex 
posure to the light source, sald device comprlsing 
a platform adapted to receive the page of a book, 
a flexible blanket on the platform and means to 
support a book in a position with respect to the 
platform to permit a page thereof to be received 
on the platform, the edge of the platform and 
blanket adiacent the book being reduced in thick 
ness to permit the Same to be positioned closely 
adiacent the binding of the book. 

19. A copying machine comprising a table, a 
light source including a light directing hood po 
sitioned above the table, a paper supporting de 
Vice novable into copying position beneath said 
hood, a transparent plate carrying member nov 
ably mounted on the device and adapted to hold 
paper between it and the device, and pressure 
means to hold said member in a paper holdini 
position against said device while said member 
isbeneath the hood. 

20. A copying machine comprising a table, a 
light source including a light directing hood po 
sitioned above the table, a device movable to and 
from a position beneath the hood, said device 
being provided with a flexible blanket for sup 
porting a paperto be copied, a transparent plate 
carrying member hingedly mounted on the de 
vice, means to evacuate the space between the 
plate carrying member and the blanket, and 
means operable to break the vacuum in the space 
When the memberis clear of the hood. 

21. In a copying machine, a light source, a 
device for supporting paper to be copied by ex 
posure to the light source, said device comprising 
a transparent plate, a platform including a vac 
u'un frame beneath the plate, means to permit 
movenent between the plate and vacuum frame 
to permit a page of a book to be inserted there 
between, means to apply a vacuum to the vac 
uum frame, and means adiacent the platforn to 
support the balance of the book the page of which 
is being copied. 
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