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UNITED STATES PATENT OFFICE. 
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JULius R. ENGELMAN, OF JERSEY CITY, NEw JFRSEY, AssIGNOR. To HERMAN A. 
METZ, OF BROOKLYN, NEW YORK. 
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Specification of Letters Patent. 978,121. Paterted Dec. 6, 1910. 
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To all whon it may concern: 
Be it known that I, JULIUs R. ENGEL.MAN, 

a subject of the Emperor of Germany, hay 
ing declared my intention to become a citi 5 zen of the United States, residing at Jersey 
City, in the county of Hudson and State of 

t New Jersey, have invented certain new and useful Improvements in Film-Perforating 
Machines, of which the following is a full, 

no clear, and exact specification. 
My invention relates to machines for per 

forating sheets, and while it may be used for 
a variety of purposes where such operations 
are required, it is designed with a view to 

15 use in perforating reinforcing strips Secured 
to photographic films such as are used in 
moving-picture machines. 
The object of the invention is to provide 

means for manually controlling the spacing 
20 between perforations, thereby insuring uni 

formity in the position of the perforations 
and the registry of the perforations in such 
reinforcing strips with the perforations in 
the film; also permitting an incven spacing 

25 in the original perforation to be corrected 
and to enable such adjustment to be effected 
while the machine is in operation. These 
and other objects which will appear as the 
description proceeds, I accolublish by the 

30 improved construction of machine herein 
after described and illustrated in the ac 
companying drawings wherein 

Figure 1 is a front elevation of my in 
proved machine. Fig.2 is an elevation 

35 taken from the left, and partly in Section, on 
the line 2-2 of Fig. 1. Fig. 3 is a rear ele 
vation; and Fig. 4 is a plan view. 
The long films as usually supplied for 

moving-pict. inachines are, perforated 
40 when nian factured. It is desirable to 'cil 

force the films so that they will be dirable 
in use, and such reinforeceits well al 
plied cover the perforations ill the fill) . It 
is necessary, tierefore, to perforate such 

45 reinforcing strips. These perforations mist 
register exactly with the perforations ex 

listing in the film in cases where the latter 
was correctly perforated, and should cor 
rect any uneven perforation in the film. 

50 My invention is designed to form such per 
forations in the reinforcing strips in exact 
register with the previous perforations 
where they are right, or to perforate the 

y 

and standards 3, 4. 

film evenly where the original perforations 
We'e leWe, 

The main shaft of my inachine runs from 
front to rear and the punches are situated 
at what I designate as the front of the ma 
chine. 
Upon a bed-plate 1 is mounted the frame 

of the machine, comprising a base-plate 2, 
The front standard 4 

may, if desired, beformed with a stiffening 
web. 5. The upper ends of the standards are provided with bearings 6, 7, for the 
main shaft 8. Upon this shaft is loosely 
mounted the driving pulley 9, which is oper 
atively connected to the shaft through 
clutch wheels 10, 11, the first of which is 
fixed to the pulley and the second keyed 
poll the shaft by key 12, so as to slide, and 

is controlled by clutch-operating lever 13, 
fixed to the frame at 14. 
A film-carrying table 15 is supported at 

the front of the machine upon posts, of 
which 16, 17, only are seen, but of which 
there may be any suitable number. The 
table is also supported by a brace 18, which 
is bolted to its receiving end on the inner 
sile and is also attached to a box-like frame 
19, which has rails 20, 21, situated upon 
each side of the table, and a stripper-plate 
22 passing over the tale and filmind hold. 
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ing the latter in place when the punches rise. 
At the left of the talole a pair of revolving 
guitle - iroller's 23, 24, a 'e supported upon 
side-brackets 25, 26, attachel to the rails . 
20, 21, sufficiently near together to guide the 
film 27 between them. As the film emerges 
from the guile-rollers, it passes along the 
table inder the (DepE and is held 
in close proximity to the table adjacent the 
inclby a flat-spring 28 (see in section in 

Fig. 1) formed out of the stripper-plate by 
slitting the sane, and which has a spring 
pressure upon the tipper surface of the film). 

\ hartelied lie, inserted in the table, is 
perforated at 29 (lig. 1), to permit the pas 
sage of the punches 30, of which there are 
two, one on ench side of the film, as seen in 
Fig. 2. The punches are adjustably mount 

led in a head 31, which is attached to a slid 
ing-block 32, having beveled sides and slid 
ing in ways 33, 34, which have undercut 
edges and are attacled to standard 4. A 
piinal 35 connects the block with a crank 
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pin 36, mounted eccentrically upon the end 
of the main-shaft 8, and turning in the up 
per bearing of the pitman, whereby the ro 

centric cam 37 (Fig. 3), fixed upon the main 

10 

5 

20 

25 

tation of the main shaft is converted into a 
eik, of the punch. The feeding device is actuated by an ec 
shaft at the rear of the machine and which 
rocks the rocking-arm 38 of a rocking lever 
through roller 39. This rocking-arm is fixed 
upon a rock-shaft 40, extending from front 
to rear of the machine, and is retracted and operated by a coiled-spring 41, attached at 
one end to the said arm and at the other 
end to a bracket 42, projecting to the right 
of the machine from the rear standard 3. 
The motion of the rocking-lever is limited in 
one direction by the cam 37, and in the other 
direction by a stop 43, which is upon a lower 
extended branch of the rocking-arm and en 
counters the lower end of an adjusting stop 
screw 44, which is adjustable for a purpose 
presently to be described 
Upon the forward end of rock-shaft 40 are 

fixed rocking-arms 45, which give a recipro 
cating motion to film-feeding fingers 46, 
which are loosely hinged upon an axle, 4, 

30 
finger. 

35 

40 

45 

which has bearings on the rocking-arms 45. 
Attached to each finger is a short bracket 48 
extending inward and which provides an 
auxiliary bearing upon the axle 47 for the 

The fingers 46 are maintained in 
position to engage the film by springs 49, 
mounted upon a rod 50, connecting the outer 
ends of the rocking-levers (Fig. 4), and these 
fingers at their free ends terminate in down 
wardly-extending hooks 51, which are adapt 
ed to enter the perforations in the E. 
formed by the punch and have their outer 
ends beveled to ride freely out of the perfo 
rations in their forward movements. The operation of the machine is so timed 
that the feeding fingers move forward to 
Ward the punch to engage a fresh part of 
the film when the punch is down, thereb avoiding E. liability that the fingers will 
move the film the wrong way. When the 
punch rises the fingers are in position over 
a perforation and are forced down by the 

50 

60 

host important feature of my invention. By means of this adjustment the feeding 
65 

springs and the rocking-lever is retracted, 
feeding a fresh part of the film under the 
punch. It occasionally happens that films are im 
properly perforated, when made, and this 
must be corrected. It also happens that films, from various causes, may require to be perforated, or that perforations of different 
spacings may be required. To enable this 
to be successfully accomplished, I have pro 
Yided my machine with finely-adjustable 
feeding mechanism, which I regard as the 

fingers may be made to feed more or less 
film under the punch at each feeding move 

978,121. 

ment, and thereby the space between perfo 
rations may be varied as desired. This de 
and the adjustment is maintained as long 
as desired when set. These results I. accom 
lish by the threaded stop-screw 44, which 
Eis the feeding movement of the eeding 

vice is capable of fine and exact adjustment. 
70 

fingers (Fig. 3). This stop-screw takes into . 
a threaded bearing 52, carried upon a rec 

- tangular bracket 53, 54, which is supported 
upon posts 55, 56, fixed to the base-plate 2. 

e stop-screw 44 carries a locking-wheel 
57, formed with a series of locking, serrated 
teeth 58 upon its upper face near the perim 
eter, and these teeth are engaged by a lock 
ing arm 59, which is pivoted upon a post. 
60, carried by a brace-bar 61, which at its 
front end is attached to the under side of 
the table and at its rear end is attached to 
a post 62 upon arm 53, situated under lock 
ing-wheel 57. Aspring 63 is coiled about a stop-screw 44, 
and presses at one end against bearing 52. 
and at the other end against the wheel 57 
and serves to take up any lost motion in 
the thread of the stop-screw. It will be per 
ceived that the rocking-arm 38, shaft 40, and 
rocking arm 45 constitute a rocking-lever, 
by which, in connection with the cam 37, 
the rotary motion of the shaft is converted 
into a horizontally-reciprocating motion of 
the feeding-hooks and that the length of 
this motion in the feeding direction is varied 
as the stop-screw is raised or lowered. 
- The pitch of the screw 44, and also the 
serrated locking-teeth 58 may be made as 
fine as desired, and the finer these parts are, 
the greater the extent of adjustment for the 
feeding device. . Means are also provided for clearing the 
perforations by removing any bur or punch 
ings from the perforations that have not 
been entiely removed from the film. A bur 
removing device is shown at the right of the 
machine and in the illustration comprises a 
pair of spring-fingers (53", one for each row 
of perforations, upon a bar 64, extending 
across the top of two brackets 65, which are . 
attached to the table. These fingers have 
their ends bent down for entering the perfo 
rations, and tend to push out any adhering 
punchings. The fingers in their clearing 
action are shown cooperating with moving 
members. A serrated roller 66 is shown be 
low each finger 63. The rollers 66 are fixed upon a revolving shaft 67, having bearings, 
in an arm 68, mounted upon a post 70 and 
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an arm 69 adjustably mounted on post 17, 
for adjusting the wheels 66 toward and from 
the fingers 63. 
belt 72, from pulley 73 on the mail shaft. 
As the main shaft revolves in the 
of the arrow (Fig. 1), the toothed wheels 66 will turn, as indicated by arrows, and will 

- - - - - --x-xts -...-- 

Shaft 67 also has fixed 
thereto a pulley 1, which is run by crossed 
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brush away, as it were, ally adhering punch 
ings, the coöperating devices 63 serving to 
force the adhering punched out portions into 
engagement with the wheels 66. 

5 The usual spool may be employed to re 
ceive the perforated film, but this is omitted 
for clearness and as it forals no part of my 
invention. 
What is claimed is: 

1D . . In a perforating machine, a perforating 
device. a feeling finger, means for recipro 
(ating said finger in a path parallel with the 
path of stock feed movement and manually 
adjustable means for varying the amplitude 

'5 of reciprocation of said finger, substantially, 
as described. 

} 2. In a perforating machine, a perforating 
device, reciprocating feeding fingers, a rock 
ing lever for reciprocating same, a manually 

20 adjustable stop for limiting the movement of 
said rocking E. in the feeding direction. 
and means for rocking said lever, substan 
tially as described. 

3. In a perforating machine, a perforating 
25 device, reciprocating feeding fingers, a rock 

ing-lever having one arm connected to said 
feeding-finger's for reciprocating same, and 
having another arm adjacent, to the main 
shaft, a cam on said shaft for rocking said 

30 lever, and relatively-adjustable stops on said 
'ocking-lever and the frame for limiting the 
move ent of said rocking-level in the feed 
ing direction, substantially as described. 

4. In a perforating machine, a perforating 
35 device, horizontally - reciprocating, hooked 

feeding fingers, a rocking-lever having one 
arm.connected to said feeding fingers for re 
ciprocating same, and having another arm 
adjacent to the main shaft, a cann on said 

40 shaft for rocking said lever, a retracting 
spring for moving said lever in the feeding 
direction, and relatively-adjustable stops on 
said rocking-lever, and the frame for limit 
ing the movement of said rocking lever in 

45 the feeding direction. 
5. In a perforating machine, a feeding de 

vice comprising spring-pressed, hooked feed 
ing fingers, a rocking lever for reciprocating 
same, comprising a rock-arm connected to 

50 said feeding arms, a second rock-arm adja 
cent to the driving shaft, a rock-shaft con 
necting said arms, a cam on the main shaft. 
a retracting-spring for said rocking-lever, a 
manually - adjustable stop engaging said 

55 rocking-lever for limiting its movement in 
the feeding direction. 

6. In a perforating machine, perforating 
devices, a feeding device for withdrawing 
the perforated material from the perforat 

60 ing devices comprising hooked fe:ding fin 
gers, a manually-adjustable stop for limiting 
the extent of movement of said feeding fin 
ger's, a rocking lever for reciprocating said 
feeding fingers, automatically - operating 

65 means for operating said rocking lever and 

malnually operated means for adjusting the 

for permitting its rocking movements to 
vary, in extent according to the adjustment 
of said stop. 

7. In a perforating machine, a feeding de vice comprising horizontally reciprocating, 
Spring-pressed, hooked feeding -fingers, a 
rocking-lever for reciprocating same, means 
ior rocking said lever, a manually-adjust 
able stop for limiting the extent of move 
11) ent of said feeding fingers, and a lock for 
sail stop, substantially as described. 

S. In a perforating machine, a feeding de 
vice comprising feeding-fingers, a rocking 
lever for reciproca fing said fingers, a stop 
on said rocking lever, a screw-threaded, co 
acting stop-screw on the frame, and a lock 
for locking said stop-screw in adjusted po 
sition, substantially as described. 9. In a perforating machine, a perforat 
ing device, a feeding device adapted to 
enter the perforations for withdrawing ma-. 
terial from the perforating device, means 
for advancing Sanne when the perforating 
device is down, means for retracting same, 
length of the feed, and automatically-ope.- 
ated mechanical devices engaging the per'. 
forated material for clearing the perforg 
tions, substantially as described. 

10. In a perforating machine, a perforat 
ing device, longitudinally - reciprocating, 
hooked feeding fingers, manually-operated 
means for varying the length of stroke of 
Said fingers, spring-clearing fingers, and re 
volving, toothed clearing-wheels operating 
in connection therewith, substantially as de 
scribed. 

11. In a perforating machine, a perforat 
ing device, reciprocating feeding-fingers, a 
rocking-lever for reciprocating same, a 
manually-adjustable stop for limiting the 
movement of said rocking-lever in the feed 
ing direction, means for rocking Said lever, 
and a clearing device for clearing the per 
forations. 

12, in a perforating machine, a punching 
mechanism, a feeding device comprising 
hooked feeding fingers, a rocking-lever for 
reciprocating same, means for rocking said 
ever, a manually a list alole stop for init 
ing the extent of movement of said feeding 
fingers, and a clearing levice for clearing 
said perforations comprising clearing-fin 
gers adapted to enter said perforations, and 
revolving toothed wheels co-acting there 
with. e 

13. In a perforating machine, a punch, a 
feeding device comprising spring-pressed, 
hooked feeding fingers, a rocking-lever for 
reciprocating same, comprising a rock-arn 
connected to said feeding-arms, a secon. 
rock-arn) adjacent to the driving-shaft, a 
rock-shaft connecting said arms, a cam on 
the main shaft, a retracting - spring for 
said rocking-lever, a manually-adjustable 
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stop engaging said rocking-lever for limit 
ing its movement in the feeding direction, 
and a clearing device for E. said per forations comprising spring-clearing fingers, 
adapted to enter said perforations, and ad 
justable, revolving, toothed wheels co-acting 
therewith. 

l4. In a perforating machine comprising 
guide-rolls, a film-carrying table, guide rails, 
spring stripper-plate adapted to engage the 
film adjacent to the punch, a punch, a die, 
a feeding device, manually-operated means 
for adjusting the length of feed, and a 
clearing device for clearing the perfora 
tions, substantially as described. 

15. In a perforating machine, a punch, 
feeding devices adapted to ente: the per 

20. 

forations and withdraw the perforatedma 
terial from the punch, a manually-adjust 
able stop for limiting the extent of move 
ment of the feeding ive, a rocking lever 
for reciprocating said feeding devices, 

means for rocking said lever adapted to ad 
vance the feeding device when the punch 
is down and to withdraw same, which per 
mit a movement of the rocking lever vary 
ing in extent according to adjustment of the 
stop. . . . 

16. In a perforating machine, a punch, a 
feeding device for withdrawing the per 
forated material from the punch, a rocking 
lever for reciprocating the feeding device, 
an adjustable stop for limiting the extent of 
rocking movement of said lever, means for 
rocking said lever which permit a varying 
movement thereof according to adjustment 
of the stop. . . w 
In witness whereof I have hereunto set 

my hand in the presence of two subscribing 
witnesses. 

JULIUS R. ENGEMAN. 
Witnesses: w 

Rose FEUERLICHT, 
HENRY M. TURR. 

.25 

30 

35 


