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PATENT OFFICE 
ALBERT S. How ELL, OF CHICAGO, ILLINOIs, ASSIGNOR TO THE BELL & How ELL COM 

PANY, OF CHICAGO, ILLINOIs, A CORPORATION OF ILLINOIs 
STRIP-PERFORATING MACENE 

Application filed July 6, 1927. Serial No. 203,789. 
My invention relates particularly to ma 

chines for perforating motion picture film 
although not limited to this use alone. 
My invention has for its main object the 

provision of a strip perforating machine 
which perforates simultaneously a plurality 
of strips in a convenient and efficient man 

10 

ner all with a view toward economy and high 
production. 
With this object in view my invention con 

sists in certain features of novelty in the 
construction, combination, and arrangement 
of parts by which the said object and certain 
other objects, hereinafter appearing, are ef 
fected, all as fully described with reference 
to the accompanying drawings and more par 
ticularly pointed out in the appended claims. 

In the said drawings-- 
Figure 1 is a partial front elevation of a 

motion picture film perforating machine em 
bodying my invention; 

Figure 2 is a fragmentary end elevation of 
a portion of the machine with parts broken 
away; 
Figure 3 is a partial top plan view of the 

machine with parts removed, broken away 

30 

40 

and in section; 
Figure 4 is a fragmentary front elevation 

of the machine with parts removed, broken 
away and in section; 

Figure 5 is a top plan view of the perfo 
rating die of the machine; 

Figure 6 is a partial section on the line 
6-6 of Figure 3; 

Figure 7 is a partial section on the line 
7-7 of Figure 3; . C. : 
Figure 8 is a front elevation of the struc 

ture shown in Figure 7 with parts removed, 
broken away and in section; - 

Figure 9 is a vertically condensed section 
on the line 9-9 of Figure 1; 

Figure 10 is a section on the line 10-10 of Figure 1. 

50 

Like characters of reference indicate like 
parts in the several views. - 

Referring to the drawings, 1 designates a 
main frame and mounted on the lower for: 
ward portion of this frame is a horizontal laterally extending bed 2 adapted for accu 
rately guiding a double width motion film 

strip 3 for longitudinal movement. See 
Figure 1. The frame 1 extends upwardly 
at the rear of the bed 2 and then extends for 
Wardly and overlies the bed intermediate the 
ends thereof. A ram 4 is mounted for ver 
tical sliding movement above the bed 2 on said overlying portion of the frame 1. A 
primary shaft 5 is rotatably mounted on the 
upper portion of the frame 1 on a forwardly 
and rearwardly extending axis, and this 
shaft is connected for reciprocating the ram 
by means of an eccentric and connecting rod 
device 6. 
The bed 2 is intermediately interrupted be 

low the ram 4, and releasably secured to the 
frame 1 between the two portions of the bed 
2 and underlying the ram is an upwardly 
facing die 7 having its upper die face engage 
able with the lower face of the film stri. 3 
on said bed. See Figures 1, 2, 4, and 5. A 
downwardly facing pilot and punch struc 
ture 8 is secured on the lower end of the ram 
4 and is provided with a plurality of punch 
pins 9 alined with corresponding perfora 
tions 11 of the die 7 for perforating the film 
with downward movement of the ram and a 
plurality of pilot pins 12 alined with corre 
sponding perforations 13 of the die for en 
gaging perforations previously made in the 
film strip by the punch pins 9 to register ac 
curately the film strip during perforation 
thereof. The punch pins 9 and pilot pins 
12 and the perforations 11 and 13 are ar 
ranged for simultaneously perforating the 
two longitudinal sections of the double width 
film strip 3, these punch and pilot pins and 
perforations being arranged in rows of four 
transversely of the film strip to provide mar 
ginal perforations at each side of the two 
longitudinal sections of the double width film 
strip. See Figures 2 and 5. 
Thus is provided perforating means for 

perforating simultaneously the several lon 
gitudinal sections of the double width film 
strip 3 step by step along the s; me, and step 
by step feeding means engageable with per 
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forations previously made in the strip by 
said perforating means for feeding the strip 
therethrough for progressive perforation 100 
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along the strip is provided and will now be 
described. 

Pivotally mounted on the frame 1 to the 
rear of the bed 2 and disposed on a horizon 
tal axis parallel with the bed 2 is a bell crank 
lever 14, one arm of which extends upwardly 
for operation by an axial cam 15 fixed with 
the shaft 5 for oscillation of this lever with 
rotation of this shaft, and the other arm of 
which extends forwardly underneath the bed 
2 and has a spindle 16 attached to its outer 
end and extending in parallelism with the bed 
2. See Figures 1,2 and 4. A lever 17 is pivot 
ally mounted on the frame 1 to the rear of the 
bed 2 on a horizontal axis normal to the bed 
2 and has its upper end arranged for oscilla 
tion with rotation of the shaft 5 by a grooved 
radial cam18 fixed with this shaft. A toothed 
shuttle 19 is slidably mounted on the spindle 
16, and the lower end of the lever 17 is con 
nected to reciprocate the shuttle on the spin 
dle 16 with oscillation of this lever by a suit 
able connection 21 which maintains the shut 
tle with the teeth thereof facing upwardly 
for engagement with perforations of the film 
strip 3 on the bed 2 and which permits ver 
tical movement of the shuttle effected by OS 
cillation of the lever 14. The arrangement is 
such that, when the shaft 5 is rotated, the 
shuttle is given a rectangular movement in a 
vertical plane whereby it is moved upwardly 
to engage the film, then horizontally to move 
the film strip, then downwardly to disengage 
the film, and then horizontally in the direc 
tion opposite the first mentioned horizontal 
movement thereof preparatory to re-engag 
ing the film. 
Another bell crank lever 22 is pivotally 

mounted on the frame 1 to the rear of the bed 
2 on a horizontal axis parallel with the bed 
2, one arm of which extends upwardly for 
operation by an axial cam 23 fixed with the 
shaft 5 for oscillation of this lever with rota 
tion of this shaft, and the other arm of which 
extends forwardly and is provided with a 
perforated stripper plate 24 above the die 7 
and the film strip 3 thereon and through 
which the punch pins 9 and the pilot pins 
12 operate. The stripper plate 24 strips the 
film strip from the punch pins 9 and the pilot 
pins 12, and the cam 23 effects vertical move 
ment of the stripper plate into and out of 
position clamping the film strip on the die 
7 in timed relation with the movements of 
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the ram, so that the stripper plate clamps 
the film strip on the die during operative ac 
tion of the punch pins 9 and pilot pins 12 
on the film strip and releases the film strip 
during intermittent movement thereof across 
the die as hereinbefore described. 

Secured to the rearward portion of the 
frame 1 and extending oppositely therefrom 
in axial alinement and in parallelism with 
the bed 2 are two hollow supports 25, and 
mounted at the outer ends of said supports 
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in film feeding alinement with the bed 2 
is a rotatable flanged constant feed film 
roller 26 and a rotatable constant feed 
film sprocket 27, the roller 26 being disposed 
outwardly beyond the end of the bed 2 at 
which the film strip 3 enters the bed and the 
sprocket 27 being disposed outwardly be 
yond the end of the bed from which the film 
strip leaves the bed. See Figures 1, 3, 9, and 
10. The roller 26 and the sprocket 27 are 
driven from the primary shaft -5 in timed 
relation with the hereinbefore described step 
by step feeding mechanism by means of a 
spiral gear and shaft driving mechanism gen 
erally indicated at 28 which extends through 
the alined bores of the hereinbefore men 
tioned supports 25, and the roller 26 and 
the sprocket 27 are provided with rotatable 
retaining rollers 29 for retaining the film 
strip thereon for the driving thereof by said 
roller 26 and sprocket 27, these retaining 
rollers being mounted for release for lacing 
of the film strip in a suitable manner unnec 
essary to be described. See Figure 1. 
The supports 25 are provided at their outer 

ends with upwardly extending arms 31 upon 
the upper ends of which are mounted film 
spools 32 disposed in film feeding alinement 
with the roller 26 and the sprocket 27. The 
film strip 3 is drawn from the spool 32 ad 
jacent the roller 26 to this roller and then 
leads to the adjacent end of the bed 2 through 
a compensating loop. See Figure 1. The 
film strip 3 is fed from the sprocket 27 to 
the other film spool 32 adjacent thereto, and 
this spool is driven to wind the film strip 
thereon by means of a belt and pulley driv 
ing device 33, the driving pulley of which 
is fixed on the rear end of a rotatable shaft 
34 upon the front end of which the sprocket 
27 is fixed and which is driven by the here 
inbefore described spiral gear and shaft driv 
ing device 28, the belt and pulley driving de 
Vice slipping to accommodate different -- 
eters of the roll of film on this spool. 
The above described mechanism is fully 

described and claimed in U. S. Letters Pat 
ent No. 1,291,524 granted January 14, 1919, 
on application filed by me for improvement 
in Apparatus for perforating cinemato 
graphic films, and requires no further de 
Scription for the present purposes. 
As the double width film strip 3 leaves the 

bed 2 both longitudinal sections thereof are 
perforated, and interposed between the con 
stant feed sprocket 27 and the intermittent 
feeding mechanism, hereinbefore described, 
is a constant slitting device which slits the 
film strip 3 into the two longitudinal sec 
tions thereof progressively along the perfo 
rated portion of the strip. as fed therethrough 
by the Sprocket 27, simultaneously with the 
perforation of the film strip. This sitting 
device will now be described. 
A support roller 35 is rotatably mounted, 
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in film feeding alignment with the bed 2 
and sprocket 27, on the intermediate portion 
of the support 25 upon which the sprocket 
27 is mounted. See Figures 1, 3, and 10. The 
roller 35 is provided at its inner end with a 
circumferential flange 36 engageable with 
the inner edge of the film strip 3 thereon. 
See Figure 10. The roller 35 is provided at 
its outer end with a circumferential flange 
structure consisting as follows. A circum 
ferential flange member 37 is secured at the 
outer end of the roller 35 by means of headed 
screws 38 spaced about the roller and passing 
through holes in the flange member 37 and 
screwthreaded into the roller. The portion 
of the roller 35 adjacent the flange member 
37 is reduced to a diameter inwardly of the 
screws 88, and an annular flange member 39 
is disposed in the groove formed by this re 
duced portion and the flange member 37, and 
is provided with apertures through which the 
screws 38 pass, the engagement of these ap 
ertures with these screws permitting move 
ment of the flange member 39 axially of the 
roller. Coiled compression springs 40 en 
circle the screws 38 between the flange mem bers 37 and 39 and yieldably urge the flange 
member 39, which projects above the periph 
ery of the roller to engage the outer edge of 
the film strip 3 on the roller, toward the flange 
86 to closely confine the film strip 3 axially of 
the roller for the slitting thereof as herein 
after described. " . 

Pivotally mounted on the support mem 
ber 25, upon which the roller 35 is mounted, 
by means of a suitable bearing 41 disposed 
On an axis parallel to that of this roller is an 
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arm 42 overlying this roller, and rotatably 
mounted on the intermediate portion of the 
arm 42 on an axis parallel to that of this 
roller is a slitting wheel 43. See Figures 1, 
8, and 10. The slitting wheel is movable 
with the arm 42 into and out of position for 
slitting the film strip 3 fed on the roller 35 
between the flanges thereof, and the follow 
ing means is provided for controlling the 
movement of this arm. Secured on the outer 
end of the arm 42 is a vertical plate 44. Dis 
posed below the plate 44 and screwthreaded 
through a bracket 45 secured on the adja 
cent support 25 is a vertically disposed stop 
screw 46 which is releasably secured in ad 
justed position by a suitable clamp screw 47. 
See Figures 1, 3, 7, and 8. The plate 44 is 
adapted to engage downwardly upon the up 
per end of the adjustment screw 46 to prede 
terminately position the arm 42 and the slit 
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ter wheel 43 with the slitting wheel in slit 
ting relation with the roller 35. 
The bracket 45 extends upwardly to the 

rear of the outer end of the arm 42, and in termediately pivoted upon the upper end of 
the bracket 45, on a horizontal axis, normal 
to the axis of the arm 42, by means of a stud 
48 is a lever 49. The front end of the lever 

3 
49 is adapted to engage downwardly upon 
the plate 44, and a comparatively strong com 
pression spring device 51 carried by the 
bracket 45 bears upwardly upon the rear end 
of the lever 49 to yieldably urge the arm 42 
downwardly and to normally maintain the 
plate 44 engaged downwardly upon the ad 
justment screw 46 with slitting wheel 43 in 
slitting relation with the roller 35. Thus is 
provided adjustable means for predetermi 
nately positioning the arm 42 with the slit 
ting wheel in slitting relation with the roller 
35, the spring device 51 automatically accom 
modating for the adjustment of the stop 
screw 46 to maintain an effective engagement 
between the plate 44 and the stop screw 46 
and at the same time permitting movement 
of the arm 42 and slitting wheel 43 out of 
slitting relation with the roller 35. 
Means is provided for the convenient man 

ual manipulation of the arm 42 and slitting 
wheel 43 out of slitting relation with the 
roller 35 and consists as follows. See Fig 
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ures 1,3,7, and 8. The support 25 carrying 
the bracket 45 is provided with an arm pro 
viding a bored hub portion 52 disposed in 
front of the plate 44 on a horizontal for 

90 

wardly and rearwardly extending axis. 
Journaled in the bore of this hub portion 52 
is a shaft 53 upon the inner end of which is 
formed a crank stud 54 engaged in a slot 55 
in the plate 44 for vertically operating the 
plate 44 and the arm 42 with angular move 
ment of the shaft 53. The crank stud 54 is 
flattened as indicated in Figure 8 to accom 
modate for adjustment of the stop screw 46. 
A handle 56 is secured on the forward end 
of the shaft 53 for the convenient manipu 
lation thereof. 
In order that the shaft 53 may be held in 

the positions it assumes when the arm 42 is at 
the ends of its movement, the inner end there 
of, which is enlarged, is flattened at diamet 
rically opposite points, as designated at 57, 
and a spring plunger device 58 engages 
against said enlarged portion of the shaft 
53 for engagement with said flattened por 
tions 57 for releasably maintaining the shaft 
53 in said positions thereof. See Figures 3, 
7, and 8. . 

Pivotally mounted at an intermediate 
point thereon, on the support member 25, 
upon which the roller 35 is mounted, by 
means of a suitable bearing 61 disposed on an 
axis parallel to that of the roller 35 and the 
arm 42 and spaced below the bearing 41, is 
an arm 62. See Figures 1, 6, and 10. One 
portion of the arm 62 underlies the roller 
35, and rotatably mounted on the correspond 
ing end of this arm is a roller 63 which is 
disposed on an axis parallel to that of the 
roller 35 and is spaced from the slitting wheel 
43 and is adapted for movement with the 
arm 62 into and out of position to engage the 
film strip 3 on the roller 35 as it feeds to the 
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roller 35, the roller 63 effecting a wrap of 
the film strip 3 on the roller 35 preceding 
the slitting of the strip to effect a relatively 
long engagement of the film strip between the 
flanges of the roller 35 and to prevent lateral 
curving of the film. 
The other portion of the arm 62 extends 

upwardly from the bearing 61 and is pro 
vided with an eccentric stud 64 which is 
mounted for angular adjustment in a split 
bore at the corresponding end of this arm, 
a clamp screw 65 being provided on this arm 
for releasably securing the eccentric stud 64 
in adjusted position with respect to this arm. 
See Figures 1 and 6. The eccentric stud 64 
engages for movement in a radial slot 66 
formed in the outer end of an extension arm 
67 fast with the arm 42, so that the slitting 
wheel 43 and the roller 63 are moved together 
into and out of functioning relation with the 
roller 35. It will be observed that the slit 
ting wheel 43 is predeterminately positioned 
in slitting relation with the roller 35 by an 
adjustable means, and that arm 62 may be 
adjusted with respect to the arm 42 by the 
adjustable connection therebetween including 
the eccentric stud 64, so that after adjust 
ment of the stop screw 46 to properly position 
the slitting wheel 43, the arm 62 may be ad 
justed with respect to the arm 42 to properly 
position the roller 63, the movement of both 
of the arms 42 and 62 being conveniently con 
trolled by a single means for the lacing of the 
film strip 3. , 
The perforated film as it leaves the dis 

charge end of the bed 2 leads to the rollers 
35 and 63 in the form of a compensating loop. 
It then passes between the rollers 35 and 63 
and around the roller 35 to the slitting wheel 
43 where it is slit. See Figure 1. From the 
slitting wheel and roller 35 the perforated and 
slit film leads to the sprocket 27 which is a 
double sprocket and which draws the film 
through the slittling device including the 
roller 35 and the slitting wheel 43. 

Interposed between the sprocket 27 and 
the corresponding film spool 32 is a cleaning 
device which will now be described. See 
Figures1, 3, and 9. Disposed immediately 
above tie sprocket 27 and rotatably mounted 
on the corresponding stipport 25 are two ad 
jacently spaced rollers 68 disposed in film 
feeding alignment with this sprocket, and 
the perforated and slit portion of the film 
strip leads over one and under the other of 
these rollers 68 between the sprocket 27 and 
the corresponding film spool 32, thus dispos 
ing opposite faces of the firm strip outwardly 
on these rollers. The portion of the corre 
sponding support 25 adjacent the sprocket 
27 forms an air chamber 69 and communicat 
ing with this air chamber at their inner ends 
and extending forwardly therefrom in ad-, 
jacent parallelism with the rollers 68 are 
two hollow cylindrical formations 71 the 
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outer ends of which are closed. These 
formations are provided with exterior con 
cave surfaces 72 conforming with and lying 
closely adjacent the outer surface of the film 
strip 3 on the rollers 68, and slots 73 are 
formed in the walls of said formations at said 
concave surfaces and communicate with the 
interior of these formations, so that, as air 
is exhausted from the air chamber 69, a suc 
tion is created at the slots 73 which removes 
matter loosely adhering to the film strip, such 
as Small cuttings resulting from the perforat 
ing and slitting operations. It will be ob 
served that both sides of the film are sub 
jected to the said suction by this arrange 
ment. The air chamber 69 is provided with 
an air outlet 74 which is connected to a suit 
able air exhauster, not shown. 

It will be observed that, by simultaneously 
perforating and slitting progressively the 
plural width film strip 3 a comparatively 
high production is attainable, and that, by 
feeding the strip first through said perforat 
ing means and then through the slitting 
means for progressive operation along the 
strip simultaneously by said perforating and 
slitting means, the control of the strip dur 
ing the perforation thereof is comparatively 
simple in that the strip is in one piece as it 
is fed through the perforating means. 
While I have herein shown and particu 

larly described the preferred embodiment of 
my inventon I do not wish to be limited to 
the precise details of construction shown as 
changes may readily be made without depart 
ing from the spirit of my invention, but hav 
ing thus described my invention I claim as 
new and desire to secure by Letters Patent the following:- 

1. In a machine of the character described 
the combination with a revoluble roller, of 
spaced circumferential flanges on said roller, 
resilient means yieldably urging one of said 
flanges toward the other flange, a revoluble 
slitting wheel disposed on an axis parallel to 
that of the roller and adapted for slitting a 
strip on the roller between said flanges, a 
driven revoluble sprocket, engageable with 
perforations in both sections of the strip for 
longitudinally drawing the strip on the roller 
for the slitting of the strip by said slitting 
wheel, and a second revoluble roller disposed 
in parallelism with said first mentioned roller 
and spaced from said slitting wheel and 
adapted to engage the strip on said first men 
tioned roller as it feeds to said first men 
tioned roller. 

2. In a machine of the character described 
the combination with a revoluble roller, of 
an arm pivoted on an axis parallel to that 
of the roller, a slitting wheel rotatably 
mounted on the intermediate portion of said 
arm in axial parallelism with said roller 
for movement with the arm into and out of 
position for slitting a strip fed on said roller, 
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an adjustable stop operative upon the outer 
end of said arm to limit movement of the 
arm into said position, spring means opera 
tive upon the outer end of said arm for yield 
ably urging said arm into said position, and 
manually actuated means for operating said 
arm away from said stop. 

3. In a machine of the character described 
the combination with a revoluble roller, of a 

10 pivoted arm, a slitting wheel rotatably 
mounted on said arm for movement there 
with into and out of position for slitting a 
strip fed on said roller, a second pivoted arm, 
a second revoluble roller mounted on said 

15, second arm for pivotal movement therewith 
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into and out of position for retaining the 
strip on said first mentioned roller, and 
means whereby said arms are operated to 
gether for moving said slitting wheel and 
said second roller into and out of said posi 
tions thereof together. . 

4. In a machine of the character described 
the combination with a revoluble roller, of an 
arm pivotally mounted on an axis parallel to 
that of said roller, a slitting wheel rotatably 

S 

said step by step and perforating mechanism 
and said sprocket. 
In witness whereof I hereunto affix my sig 

nature this 30th day of June, 1927. c 
ALBERT S. HOWELL, 

mounted on said arm for movement there 
with into and out of position for slitting a 
strip fed on said roller, a second arm pivot 
ally mounted on an axis parallel to that of 
said first mentioned arm, a second revoluble 
roller mounted on said second arm for move 
ment into and out of position for retaining 
the strip on said first mentioned roller, ad 
justable means for predeterminately position 
ing said first mentioned arm with the slitting 
wheel in slitting relation with said first 
mentioned roller and an adjustable connec 
tion between said arms whereby said slitting 
wheel and said second roller are moved into 
and out of said positions thereof together. 

5. In a machine of the character described 
the combination with a frame, cooperating 
step by. step strip feeding and perforating 
mechanism on said frame, a horizontally ex 
tending arm mounted on said frame, a con 
stant feed sprocket on said arm, and means 
for driving said sprocket with said feeding 
and perforating mechanism, of a slitting de 
vice carried by said arm and operative upon 
a strip between said step by step and perfor 
ating mechanism and said sprocket. 

6. In a machine of the character described 
the combination with a frame, cooperating 
step by step strip feeding and perforating 

tending hollow arm mounted on said frame, 
a constant feed sprocket on the outer end of 
said arm, and means for driving said sprocket 
with said feeding and perforating mecha 

mechanism on said frame, a horizontally ex 

nism including a shaft extending within said. 
arm and correspondingly therewith, of a 
slitting device carried by said arm and in 
cluding a revoluble roller and cooperating 

of slitting wheel operative upon a strip between 
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