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Reissued July 18, 1944 
Re. 22,517 

UNITED STATES PATENT of FICE 
22,517 

DEWACE FOR PRODUCING ENLARGED 
MAGES 

Roy S. Hopkins, Rochester, N. Y., assignor to 
Eastman Kodak Company, Rochester, N. Y., a corporation of New Jersey 

Original No. 2,008,982, dated July 23, 1935, Serial 
No. 709,352, February 1, 1934. Application for 
reissue May 25, 1944, Serial No. 537,354 

(C. 88-24) 12 Claims. 
This invention relates to a device for producing 

enlarged images carried by a film on a viewing 
Screen. One object of my invention is to provide 
a device in which a part of an image carried by 
a film may be projected on a viewing scree.1. 
Another object of my invention is to provide a 
device of the class described in which various 
parts of an image carried by a film can be moved 
into alignment with an optical systern so that 
Such parts may be enlarged and viewed on a 
Viewing Screen. Another object of my invention 
is to provide a device with a controlling handle 
by which different areas of an image-bearing 
negative can be projected upon a viewing screen. 
Another object of my invention is to provide a 

- device particularly adapted for use in reading 
minute images of printed matter taken on film. 
Another object of my invention is to provide a 
device for rapidly changing films carrying images 
adapted to be projected upon a viewing screen. 
Still another object of my invention is to provide 
an inter-locking mechanism arranged to hold a 
film flat for viewing various areas thereof and 
to release the film-holding means so that differ 
ent areas of film may be moved into position. 
Still another object of my invention is to provide 
a reading machine in which the inter-locking 
mechanism is arranged to prevent movement of 
the film While it is clamped in a flat position and 
to permit movement of the film when the film 
clamping means is released and other objects 
will appear from the following specification, the 
novel features being particularly pointed out in 
the claims at the end thereof. 
Coming now to the drawings wherein like char 

acters denote like parts throughout: 
Fig. 1 is a perspective view of a device con 

structed in accordance with and embodying a 
preferred form of my invention; 
, Fig. 2 is a top plan View of the device shown 
in Fig.1; 
; Fig. 3 is a view similar to Fig. 2, but with parts 
of the cabinet omitted and with parts of the 
mechanism in a different position from that 
shown in Fig. 2; 

Fig. 4 is a section through the optical System 
and negative holding mechanism used With the 
projecting machine shown in Fig. 2; 
... Fig. 5 is a diagrammatic view illustrating a 
portion of the optical system and illustrating a 
portion of a negative enlarged for viewing; 

Fig. 6 is a fragmentary detail section through 
the film holding mechanism with the parts in 
position to permit a film to be freely Wound 
through the film holder; 
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Fig. 7 is a front elevation showing the film 
holding and film moving structure of the ma 
chine shown in Fig. 1; 

Fig. 8 is a top plan view but with portions of 
the machine removed to illustrate the lower-most 
plate which forms a portion of the carriage carry 
ing the film moving mechanism; 

Fig. 9 is a detail view showing a part of the 
inter-locking mechanism between the film frame 
moving mechanism and the film reeling mech 
anism. 
My present invention was designed primarily 

for enlarging small areas of printed matter re 
duced to extremely minute size on photographic 
film. The machine was particularly designed for 
enlarging areas of a motion picture film to a Sufi 
cient size to read readily. In order to give Some 
idea of the proportion of enlargement, a film 
area. A (Fig. 5), which may be roughly twice the 
size of a normal 35 mm. motion picture film frame 
enlarged by omitting one row of perforations, is 
adapted to receive an image of a standard size 
newspaper sheet. If such an area is enlarged to 
a sufficient size to read, that is, Somewhat larger 
than the type of the usual newspaper the na 
chine will have to be a very large size and con 
sequently it would be inconvenient. 

I have, therefore, provided a machine which 
will enlarge an area, shown as B which may con 
veniently be approximately one-quarter of the 
full size of the image. 
My invention is particularly directed to pro 

viding a means for rapidly moving the film past 
its position in which it is projected upon a Screen 
and for moving a single area about through the 
light beam so that a desired area will be pro 
jected upon a viewing screen enlarged sufficient 
ly to make the type easy to read. 

Referring to Fig. 1 a preferred embodiment of 
my machine may consist of a cabinet designated . 
broadly as i, this cabinet preferably including 
side walls 2, a rear wall 3, a part of a front wall 
4 and a slanting bottom Wall 5 which forms a 
reading screen. There is a top 6 on the cabinet 
which carries the film F, a lamp house T, and a 
housing 8 enclosing part of the optical System. 
A side wall 2 carries a lever arm 9 with a handle 

O. arranged near the reading screen 5 and by 
the operation of this handle that area of film 
which it is desired to project upon the reading 
screen 5 can be easily selected from a single frame 
of film and the particular frame of film can be 
readily obtained by turning the handle . 
An inter-locking mechanism is provided which 

55 will prevent injuring the film by failure to oper 

  

  



2 
ate the proper parts at the proper time as will 
ge hereinafter more fully described. 
The optical system which may be used in ac 

Cordance with my invention is illustrated in Fig. 
4. In this figure the top of the machine 6 is pro 
vided with an opening i2 which may be partially 
covered by a plate i3. An objective is mounted 
in the lens barrel 4, the flange of which 5, is at 
tached to the plate 3. The axis, a, of the objective 
passes through a film carrier which is here shown 
as a pair of glass plates 6 and 7, the latter being 
carried in a metallic frame 8 and the former 
being carried in a frame 9 hingedly mounted at 
2 to the frame 8. Spring 2 normally turns 
frame 9 towards frame 3 into a clamping posi 
tion and frame 9 is provided with a tongue 22 
which extends doWWardly.So that Willen the film 
carrier as a Whole is moved in a nanner which 
will be hereinafter fully described the tongue 22 
may be made to engage the pin 23 carried by 
plate f3 and thus swing the upper section 6 of 
the film holder away from the lower Section to 
leave a free space therebetween. This position 
is indicated in Fig. 6. This is the winding posi 
tion, that is, the position in which the film may be 
wound through the film holder for changing the 
areas of film which are to be projected. 
On the axis, a, of the objective 4 there is ar 

ranged a condenser, 24 which causes the light rays 
from the lamp 25 to pass properly through the 
film and the objective 4. I have also found it 
useful to increase the useful light rays by means 
'of a reflector. 26 and a condenser 2. Since the 
optics of the condensers and the reflector may be 
of any well known or suitable type, these will not 
be discussed further. r 
The lamp 25 is carried by a base 27 with the 

usual terminals 28 which may fit into a suitable 
socket 29 attached to a cord 30 as indicated in 
Fig. 1. 
The axis, a, of the objective 4 may be bent at 

right angles by means of a prism or other Suitable 
reflector 3 and I prefer to mount the housing 8 
on a hinged pintle 32 so that this housing may be 
swung in the direction shown by the arrow in Fig. 
4 to conveniently ciean the prism and the Sur 
face of the condenser lenSeS. 
As indicated in Figs. 5 and i the Optical System 

is adapted to enlarge an area B from a large area. 
A on the film F, this image being brought to a 
focus upon a viewing screen 5. The viewing screen 
5 may be a plane surface preferably painted white 
or bluish white so that an image can be readily 
Seen thereOn. 

In order to wind. Various films to and from the 
film holder rapidly and Without damaging the 
film, I prefer to use the mechanism shown in 
Figs. 7 and 1. The film Fis preferably carried 
upon a reel designated broadly as 35 which may 
consist of a single flange 36, a hub 37 and a second 
flange 38 which may consist of a narrow strip ex 
tending across the end of the hub 37. This con 
struction is useful for the Supply reel since it per 
mits the end 39 of the film F to be readily manipu 
lated and placed in the slot. 40 which holds the end 
of the film to the hub. 
A second film reel 4 is provided and this film 

reel may be of a Well known type employing the 
usual two circular flanges with a hub Similar to 
the hub '37, between the flanges. 

Referring now to Fig.2 the reels 35 and 41 may 
be mounted upon two shafts, 42 and 43, each of 
these shafts being supported by a pair of up 
right brackets 44 and 45, both of Which are carried 
by a plate 46. ... . 
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22,51? 
Each of the shafts 42 and 43 may be provided 

with slip clutches 46 and 47 and there is a pulley 
58 on the shaft 42 and a similar pulley 49 on shaft 
43, the two pulleys being connected by a belt 50. 
A shaft 5 extends to the slip clutch 46 and 

carries a Sprocket 52 on which a chain 53 is 
mounted, this chain, as best shown in Fig. 1, pass 
ing downwardly inside of the casing to a second 
Sprocket 54 carried by a shaft 55 terminating at 
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One end in a lever 56 to which an operating handle 
is attached. 
By turning the handle it is obvious that the 

shafts 42 and 43 will be turned and film carried 
by reels 35 and 4 will turn, moving the film from 
one reel to the other. 
The film F passing from reel 35 (Fig. 7) passes 

over a Suitable guide roll 57 carried by a support 
58 through the film holding members in the frames 
8 and 9 and over a second guide roll 59 mounted 
on the bracket 60 and thence to the reel 4. The 
brackets 58 and 60 are carried by plate 46. 
From Fig. 9 it will be noted that there is an 

inter-locking connection between the shaft 55 and 
the lever 9 which may be operated by the handle 

0. This inter-locking connection consists in a 
dog 6 pressed by a spring 62 in the direction 
shown by the arrow so that the pawl 63 will be 
brought into engagement With the teeth 64 of a 
ratchet wheel carried by the shaft 55. The dog 
6 has a tail 65 which may be engaged by the 
end 66 of lever 9 when this lever is moved to en 
gage in the notch 67. When part 66 moves in the 
notch 67 the dog 64 will be moved against the 
preSSure of Spring 62 so that the pawl 63 may 
release the ratchet 64 and the handle if can be 
freely turned at all other times, that is, when the 
handle O is moved to free the lever 9 from the 
notch 6, the handle f is locked against move 
ment. 
The reason for this is as follows: Before the film 

can be moved it is necessary to open up the film 
holders f6 and l and consequently these parts 
must be moved to the position shown in Fig. 6. At 
all other times the film will be held flat between 
the plates 6 and and if an attempt is made 
to move the film it. Would be damaged, if the inter 
locking device was omitted. 
The parts are SO arranged that when the handle 
0 engages part 66 of the lever 9 in the slot 67 

that the arm 22 will engage the post 23 and will 
release the film. 
The means of accomplishing this result Will now 

be described. Handle is connected to a lever 9 
which is mounted on the side 2 of the cabinet by 
means of a universal joint 70, that is, the lever 
may move about a pivot 7 f to move the film car 
riages crosswise of the cabinet as indicated by the 
arrow C (Fig. 1) or the lever 9 may be moved 
about the pivotal connection 72 to move the 
holder back and forth as indicated by the arrow 
D. The upper end of the lever is connected by 
a known type of ball and socket joint at 73 to an 
end T4 of the movable plate 46. It will be re 
membered that plate 46 carries the brackets, 44 
and 45 supporting the film reels and carries also 
the film holding frames 8 and 9 and the guide 
rollers 57 and 59. 

I provide a Spring 75 between an adjustable nut 
76 and the ball and socket joint T3 since this spring 
Will take up lost motion and will tend to hold 
the lever 9 in any set position. 
The movable film holding carriage will now be 

described. 
Referring to Fig. 8 the film carriage by which 

Sections of a film area may be arranged in posi 

  



22,517 
tion for projection, is built up of three plates, the 
first plate 77 being attached by screws 78 to the 
cabinet top 6 as best shown in Fig. 7. Elate T 
carries a series of upwardly extending studs 79 
which pass through slots 80 in a second plate 8 
so that plate 8 may slide back and forth in the 
direction shown by the arrows C. 

Plate 8 carries an arm 82 attached by screws 
83, this arm being adapted to engage the end 84 
of a lever 85 pivoted at 86 to the lamp house T 
and carrying a heat screen 87 of Suitable type 
such as Wire mesh or gold plated mica. 
When the handle 0 engages in slot 67 and the 

parts are positioned for Winding film through the 
film holders 6 and 7 arm 82 will engage part 84 
and the heat Screen 8T will intercept the light 
path. When, however, the carriage 8 is moved 
to the position shown in Fig. 7 the heat screen of 
its own weight will move from its operative posi 
tion. 
The third plate 46 is, like plate 81, mounted to 

slide but the plate 46 slides in an opposite direc 
tion, that is, in the direction shown by the arrows 
D in Fig. 2. Plate 46 is provided with a plu 
rality of slots 88 Which engage the headed studs 
89 carried by plata 8 f. Thus plate 46 can slide 
forwardly and backwardly upon plate 8 and since 
plate 8 can slide laterally of the cabinet a uni 
Versal movement of the film holders 8 and 9 is 
provided, this movement being readily accom 
plished by moving the handle O, which is, as was 
above described, directly connected to an exten 
sion 74 of the plate 46. In order to adjust any 
part of an exposure area, as, for instance, area B 
of a film F as indicated in Fig. 5 the handle O : 
can be SWung in the required direction. 

In order to make Sure that the film holding 
carriages are positioned for Winding film pro 
vide a safeguard in the form of a notch 90 car 
ried by the plate 46, this notch being positioned 
to engage an arm 9 when the film holders 6 

, and 7 are opened for film Winding. As above 
explained, when in this position the arm 82 of 
plate 8 has operatively positioned the heat 
screen. An operator can readily move handle 
O until the notch 90 engages member 9 and 

since he can easily feel the engagement of these 
two parts there is no difficulty in rapidly and 
easily positioning the film carriage for winding 
film. 

It is possible to move the film in its film holder 
through the light path SO that the axis, a, will 
pass through any portion of an exposure area A. 
This can be done With great ease by an op 

erator sitting in front of the cabinet With his 
left hand on the handle 0. 
When it is desired to change the film areas by 

winding the film from one reel to the other the 
handle O is moved to engage part 66 in the notch 
67 and the operator may, by turning the handle 
f, rapidly wind the film back and forth between 

the reels 35 and 4 until the desired area is 
reached. 

It should be noted that while the film holding 
plates 6 and 7 may separate to permit the 
film to be wound between these plates since the 
frames 7 and 8 are hinged, the separation of 
the plates is not great and the film is not. So 
badly out of focus that designating marks such 
as numeral N. (Fig. 5) on the inner edge of the 
film will not be clearly visible on the projection 
screen. Consequently, I prefer to provide film 
with large-sized indexing numerals in the nar 
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3 
screen even though the film is not held flat dur 
ing the Winding Operation. . 
The complete operation of my machine is as 

follows: The operator selects a desired roll of 
film mounted on a reel 4 and after placing the 
machine in position for Winding film-that is, 
placing handle O so that part 66 engages and 
releases the inter-locking dog 6 so that the film 
gate is open. As in Fig. 6 the reel is placed on 
a shaft 43 and the film F is passed beneath the 
guide roller 59 through the film holding plates 
6 and beneath the guide roller 57 after which 

the end 39 is inserted in the slot 40 of the hub 
37. The film may then be wound by turning the 
handle . 
The operator may turn the film until a desig 

nating numeral N indicates the desired film area. 
He then moves handle O from the slot 67 per 
mitting the spring 62 to throw the pawl 63 in 
engagement With the ratchet 64. This prevents 
the film from being turned until the handle O 
is again positioned for that purpose. The handle 
O may then be swung in any direction moving 

the plates 8 and 46 on their respective slide 
Ways, thus moving the film holders 6 and 7 rel 
ative to the axis, a, of the optical system until 
the desired area of film is focused on the focus 
ing Screen 5. He may then read or otherwise 
examine the enlarged image indicated at B'. 
AS often as different areas of film are to be 

examined the handle may be moved and when 
it is desired to move different film frames into 
place the handle may be employed after first, 
of course, locking parts 66 and 67 together. Each 
time the film holders 6 and T are saparated 
for Winding film from one reel to the other the 
heat screen 87 is automatically positioned. 
While I have described my invention as par 

ticularly directed to the visual examination of 
an enlarged image from small portions of a nega 
tive area, it is quite obvious that this machine 
may also be used for other purposes such as mak 
ing enlargements on paper and I contemplate 
as within the scope of my invention all such forms 
as may come within the terms of the following Clains. 
What I claim is: 
1. In a device for reading enlarged images, the 

combination with a source of light, of an optical 
System including an objective, a film holder and 
a Screen, said objective being adapted to produce 
an image carried by the film on the screen, and 
a carriage for said film holder mounted to move 
said holder both laterally and transversely with 
respect to the optical system for enlarging se 
lected areas of a negative upon the screen and 
a manually operable lever connected to the film 
holder carriage, a pivotal mount for said lever, 
a handle connected to the lever by which the 
position of the carriage relative to the optical 
System may be adjusted at will. 

2. In a device for reading enlarged inages, the 
combination with a source of light, of an optical 
System including an objective, a film holder and 
a Screen, said objective being adapted to produce 
an image carried by the film upon the screen, a 
carriage for said film holder mounted to move 
the film holder both transversely and longitudi 
nally with respect to the optical system for en 
larging selected areas of a negative upon the 
Screen, and a manually operable lever connected 
to the film holder carriage, a mount for said piv 
otally mounted lever, a handle carried by the 
lever for adjusting the position of the carriage 
transversely or laterally with respect to the Opti   



4 
cal system, said handle being located adjacent to 
said Screen whereby an operator viewing the 
image on the screen may nove the handle to 
transmit notion to the film holder. 
; 3. In a device for reading enlarged images, the 
combination with a source of light, of an optical 
systein including an objective, a film holder and 
a Screen, said objective being adapted to produce 
an image carried by the film On the screer, a 
carriage for said film holder co: aprising plates 
mounted to slide relative to each other in par. 
allel planes and in different directions, said fill 
holder being mounted on one of Said plates, the 
other of said plates supporting the film holdier 
supporting plate, and means for moving Sais 
film holder including a lever connected to the 
plate carrying the film holder. 

4. In a device for reading enlarged irinagas, the 
combination with a source of light of an optical 
system including an objective, a film holder and 
a Screen, said objective being adapted to prod:c£ 
an image carried by the film on the screen, a car 
riage for said film holder comprising plates 
mounted to slide relative to each other in par 
allel planes and in different directions, said film 
holder being mounted on one of said plates, the 
Other of said plates Supporting the film holder 
supporting plate, and means for noving said film 
holder including a lever connected to the plate 
carrying the film holder, said lever terrningting 
in a handle adjacent said screen. 

5. In a device for reading enlarged in ages, the 
combination with a Source of light, of an optical 
System including an objective, a film halder and 
a screen, said objective being adapted to produce 
an image carried by the film on the screen, a 
carriage for said film holder comprising a plate 
mounted to slide in one direction with respect 
to the optical system, a second plate mounted to 
move in another direction on the first plate, both 
plates being movable in parallel planes normal 
With respect to the optical System, said film holder 
being mounted on said second plate, means for 
moving the film holder, a connection between the 
second plate and said means by which the former 
may be moved by the latter. 

6. In a device for reading enlarged images, the 
combination. With a source of light, of an optical 
Systern including an objective, a film holder and 
a screen, said objective being adapted to produce 
an image carried by the film on the screen, a 
carriage for said film holder comprising two plates 
mounted to move in parallel planes norral to 
the optical System, a mount on which each plate 
is adapted to move, the second plate mount being 
carried by the first plate, said firin holder being 
Supported by the Second plate, a handle, a lever 
to which the handlse is connected, said lever being 
also connected to the second plate and adapted 
to move an area of film carried by the film holdier 
into a plurality of positions relative to the opti 
cal System to project a selected portion of the 
image on the film to said Screen. 

7. In a device for reading enlarged images, 
the combination with a cabinet including a top, 
an Open side and a screen, of a light source and 
optical System mounted on the top of the cabi 
net, a movable film holder, a pair of film reels 
and Supports movable with the film holder, 
means movable to different positions for winding : 
film between the film reels, means to move the 
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22,517 
movable film holder, and an interlocking device 
adapted to release the film winding mechanism 
Only when the film moving mechanism is in a 
predetermined position, . 

8. In a device for reading enlarged images, the 
combination with a cabinet including a top, bot 
tion, Side and rear walls, said bottom Wall form 
ing an image Screen, projection apparatus car 
ried by the top of the cabinet including film 
Winding and film moving apparatus, and han 
dies near the bottom of the cabinet and oper 
ably connected to the film winding and film mov 
ing apparatus at the top of the cabinet for con 
trolling the movement of the apparatus from 
near the screen. 

9. In a device for reading enlarged images, the 
combination with a cabinet including a top, bot 
ton, side and rear walls, said bottom wall form 
ing an image Screen, projection apparatus car 
ried by the top of the cabinet including film wind 
ing and film moving apparatus, and handles near 
the bottom of the cabinet, each having operative 
and inoperative positions and operably connect 
ed to the film winding and film moving apparatus 
at the top of the cabinet, and an interlocking de 
Vice adapted to render one handle inoperative at 
a time. 

10. In a device for reading enlarged images 
the combination with a source of light, an opti 
Cal System including an objective, a movable car 
riage, film Winding mechanism including film 
reels, and a film holder including an operable 
gate, Said film winding mechanism and said film 
holder being mounted together on said carriage, 

5 means inciuding a handle for moving the film 
Winding device, and means controlled by the lo 
cation of the carriage for rendering the handle 
inoperative, 

11. In a device for reading enlarged images 
the combination with a source of light, an opti 
Cal System including an objective, a movable car 
riage, film Winding mechanism including film. 
reels, and a film holder including an operable 
gate, Said film Winding mechanism and said film 
holder being mounted together on said carriage, 
means including a handle for moving the film 
Winding device, means including a second han 
dle for moving the carriage, a lock for the first 
handle, and means for moving the second han 
dle to a position in which it may unlock the lock 
releasing the first handle. 

12. In a device for reading enlarged images 
the combination with a source of light, an opti 
Cal System including an objective, a movable car 
riage, film winding mechanism including film 
reels, and a film holder comprising an operable 
gate, Said film Winding mechanism and operable 
gate being mounted together on the movable 
carriage, means controlled by the position of the 
Carriage for automatically opening said openable 
gate, a handle for moving the carriage, and a 
handle for winding film, an interlocking device 
between the two handles adapted to render Only 
one handle operative at a time, said interlocking 
device being releasable through moving the car. 
riage handle into engagement therewith, said 
Carriage being positioned by said handle to open 
the film gate when said film winding handle is 
released from the interlocking device - 
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