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DRIVING MECHANISR 
Louis A. McNabb, Wilmette, Ely, assignor to The 

Bell & Hovvelli Company, Claicago, ..., a corpo 
ration of linois 

Application February 5, 1940, serial No. 317,346. 
(C1. 21-23) 9 Claims. 

My invention relates particularly to the drive 
of Sound record strips such as the photographic 
Sound record film strips which are used in the 
production of sound accompanied notion pic 
tures, although not limited to this use alone. 
The object of the invention resides in the pro 

vision of novel and effective drive mecanism, involving a driven strip or belt engaging over a 
rotatable drum or pulley and driving the same, 
which promotes accurately uniform constant 
movement of the strip over the drum and corre 
sponding accurately uniform rotation of the drum, 
to the instant end of promoting such accurately 
uniform constant drive of a feed perforated 
photographic sound record film strip past a trans 
lating station operatively related with the strip 
at a point where it passes over a 'sound' drum 
for reducing or eliminating sound distortion. 
The invention will be better understood by 

reference to the accompanying drawings in 
which- - Figure 1 is a partial side elevation of a sound 
motion picture projecting machine embodying my 
invention; Figure 2 is a partial sectional view substantially 
on the line 2-2 of Figure 1; 

Figures 3 and 4 are perspective views of parts 
of the mechanism, hereinafter described; and 

Figure 5 is a fragmentary side elevation of a 
modification of my invention. 

Referring to Figures 1 to 4 inclusive of the 
drawings, designates the frame of a sound mo 
tion picture projecting machine, and disposed 
upwardly on the frame is a usual motion pic 
ture projecting mechanism including two verti 
cally spaced rotating constant feed sprockets 2 
which engage usual feed perforations 3 in a mo 
tion picture and Sound record bearing photo 
graphic film Strip 4 and feed it to and from a 
prejection apertured intermittent feed guide 5 
wherein the film is fed intermittently in a dowra 
ward direction by a usual intermittent feed mech 
anism not shown, the film being retained in en 
gagement with the sprockets 2 by usual releas 
able retaining members S. See Figures i and 2. 
A third rotating constant feed sprocket is 

mounted on the frame below the lower Sprocket 
2 and engages the feed perforations of the film 
strip 4 for further constantly feeding the same, 
the film being retained in engagement with the 
sprocket 7 by a usual releasable retaining member 
3. The sprockets 2 and 7 are driven in unison 
to feed the film at the same rate by a usual driv 
ing mechanism not shown. 
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A "sound' drum 9 is rotatably mounted in a 
usual manner on the frame on an axis in paral 
lelism with those of the sprockets 2 and , a fly 
wheel being connected with the drum to aug 
ment the momentum thereof as is usual. 
The lower sprocket 2 and the sprocket in 

their feed engagement of the strip serve for con 
stantly feeding the film strip 4 in a loop 2 about 
and rotating the drum 9, see Figure 1, these 
Sprockets engaging the film strip at both ends of 
the loop. 
A stationary stud 3 is secured on the frame 
above the loop 2, and a mounting arm 4 is 

provided at its upper end with Spaced bored por 
tions 5 which are engaged on the stud for the 
pivotal mounting of this arm thereon. See Fig 
ures 1, 2 and 3. A bored sleeve 6 is secured on 
the stud f3 between the bored portions 5 of the 
arm is by means of a set screw , and a torsion 
spring 8 encircles this sleeve and the stud 33 
and has one end thereof, engaged with the sleeve, 
as designated at 9, and has the other end thereof 
engaged with the arm 4, as designated at 2, to 
yieldably urge the arm 4 in a direction clockwise 
in Figure 1. 
The lower or free end of the arm li is provided 

with a stud 22 arranged in parallelism with the 
pivotal axis of the arm, and another arm or con 
necting member 23 is provided with an extended 
intermediate bore 24 in which the stud 22 is en 
gaged for the pivotal mounting of the arm 23 
on the arm 4, a headed screw 25 being Screw 
threaded into the projecting end of the stud to 
retain the arm 23 thereon. See particularly Fig 
ure 2. The arm 23 is provided with spaced parallel 
studs 26 between which the pivotal mounting of 
this arm, involving the bore 24, is disposed, and 
bored and flanged rollers 2 are rotatably mount 
ed on these studs by plain bearings 28. 
The rollers 2 engage the two stretches of the 

strip between the lower sprocket 2 and the sprock 
et and the drum 9 in vertically spaced relation 
and in a clockwise direction in Figure 1 and are 
tensioned thereagainst and form bights 29 therein 
by reason of the pivotal axes of the mounting 
arm is and of the connecting arm 23 being dis 
posed in a common vertical plane extending cor 
respondingly with that of the rollers 2 when 
tensioned against said stretches of the Strip to 
provide bodily movement of the connecting arm 
23 in a path extending through the common 
plane of the rollers 2 and by reason of the spring 
8 yieldably urging the mounting arm and the 

  



2. 
connecting arm 23, through its pivotal mounting 
intermediate the rollers 27, clockwise or in the 
direction of said path opposed by engagement of 
the rollers 27 with the two stretches of the strip. 

Accordingly, variations in tension of the 
stretches of the film strip between the drum 9 
and the lower sprocket 2 and the sprocket T are 
transmitted, through the connecting arm 23 
which may Oscillate without interference from the 
tensioning spring 8, from one to the other of 
these stretches to the end of maintaining tension 
balance between these stretches and minimizing 
interference with uniform rotation of the drum 
and movement of the portion of the film strip 
engaged thereon, the momentum of the drum 
and/or its flywheel or equivalent tending to main 
tain the rate of rotation of the drum. 
As shown, the internal bending friction of the 

aforesaid stretches of the film strip as well as the 
friction involved with the tensioning device, such 
as the friction of the plain bearings 28 of the 
rollers 27, serve in absorbing oscillatory energy 
so that such oscillatory energy does not accumu 
late by way of periodicity to a magnitude which 
would disturb uniform rotation of the drum 9 and 
the portion of the film strip engaged thereon. 
To the end of augmenting the internal bend 
ing friction of the film strip the rollers 27 are 
preferably relatively small in diameter to make 
the bights 29 relatively sharp. 
Thus, both transient disturbances, such as may 

becaused by casual irregularity of feed of the 
film strip, the passage of a splice of the film strip, 
or unit length variation of the film strip, and 
periodic disturbances, such as may be caused by 
eccentricity of the feed" sprockets and driving 

| gears thereof or other manufacturing inac 
curacies, are absorbed without unduly increasing 
the amount of energy transmitted by the film 
strip or unduly increasing the elastance of the 
aforesaid stretches of the film strip. - 
The circumference of the rollers 27 are prefer 

ably longitudinally concave as shown at 32 in Fig 
ure 2, the rollers. 27 thus engaging the film strip. 
only at the extreme edge portions thereof so that 
the record portion of the film strip is not engaged 
with these rollers to prevent damage thereto, and 
so that the feed perforated portion of the film 
strip is not engaged with these rollers to preven 
disturbance of the film strip thereby. 
A usual optical slit translating device or "sound 

pick up," generally designated at 31, has opera 
tive relation with the film strip while engaged on 
the drum as is usual. - 

Referring to Figure 5 of the drawings, two ver 
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provided between the two stretches of the film 
strip 34 between the sprockets 33 and the drum 
36 and comprises as follows: Another connect 
ing arm 46 is provided with spaced rollers 4 ro- . 
tatably mounted thereon as designated at 48, and 
is pivotally mounted intermediately of the rollers 
4, as designated at 49. The rollers 67 form 
bights 5 in the aforesaid stretches of the film 
strip opposite the bights 44 formed by the rollers 
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43 and between these bights. 44 and the drum 8B. 
The spring 4 of the arm 38 serves to tension 

both pairs of rollers 43 and 47 against the 
stretches of the film strip 34 between the 
Sprockets 33 and the drum 36, and both of the 
connecting arms 42 and 46 function in coopera 
tion in a manner similar to the functioning of the 
connecting arm 23 and its rollers of Figures 1 
and 2, one or the other of the structures of Fig 
ures 1 and 2 and that of Figure 5 being invention. 
While I have thus described my invention, I 

do not wish to be limited to the precise details de 
scribed as changes may be readily made without 
depar...ng from the spirit of my invention, but 
having thus described my invention I claim as 
new and desire to secure by Letters. Patent the following: 

1. In a device of the character described, the 
combination with a rotatable drum, of constant 
feed means for feeding a strip over and rotating 
said drum and operative on the strip on both 
sides of said drum, and means operative to trans 
mit tension from one to the other of the two 
stretches of the strip between said feed means 
and said drum comprising a connecting member 

35 ber having tensioned operative relation at spaced 
points thereon with said strip on opposite sides of 
said drum, a mounting carrying said connecting 

40 
member for pivotal movement on an axis inter 
mediate said spaced points and in turn movably 
mounted for bodily movement of said connecting 
member in a path extending through the com 
mon plane of said spaced points when operatively 
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tically spaced rotatable constant feed sprockets 

are driven in unson in a usual manner and, 
engaging the usual feed perforations of a film 
strip 34, serve to constantly feed this film strip 
in a loop 3 about and to rotate a rotatable dru 
3 which is connected with a flywheel ST. 
A tension transmitting connection is provided 

between the two stretches of the film strip 34 
between the sprockets and the drum St, and, 
being identical with that of Figures 1 to 4 in 
clusive, comprises an arm pivoted at 39 and 
yieldably urged clockwise by a spring 4, a con 
necting arm 42 provided with spaced rollers 43 
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forming bights 48 in the said two stretches of 
the film strip 34, and pivotally mounted inter 
mediately of the rollers 48 on the free end of the 
arm 38, as designated at 45, this tension trans 
mitting device functioning similarly to that of 
Figures 1 to 4 inclusive. . . 

: Another tension transmitting connection is 

related with said strip, and means operative on 
and yieldably urging said mounting in the direc 
tion of said path opposed by said tensioned op 
erative relation. 

2. In a device of the character described, the 
combination with a rotatable drum, of constant 
feed means for feeding a strip over and rotating 
said drum and operative on the strip on both 
sides of said drum, and means operative to trans 
mit tension from one to the other of the two 
stretches of the strip between said feed means 
and said drum comprising strip engaging ele 
ments tensioned against and forming bights in 
said stretches, a connecting member operatively 
connected at spaced points thereon with said strip 
engaging elements, a mounting carrying said con 
necting member for pivotal movement on an axis 
intermediate said spaced points and in turn mov 
ably mounted for bodily movement of said con 
necting member in a path extending through the 
common plane of said spaced points when said 
strip engaging elements are engaged with said 
strip, and means operative on and yieldably urg 
ing said mounting in the direction of said path 
opposed by engagement of said strip engaging 
elements with said strip. 

3. In a device of the character described, the 
combination with a rotatable drum, of constant 
feed sprocket means for feet.ng a feed perforated 
strip over and rotating said drum and operative 
on the strip on both sides of said drum, and 
means operative to transmit insion from one to 
the other of the two stretches of the strip between 
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Said feed means and said drum comprising a con 
necting member provided with spaced rollers ten 
Sioned against and forming bights in Said 
stretches, a pivoted arm on which said connect 
ing member is pivotally mounted intermediate 
said rollers on an axis spaced from the pivotal 
axis of said arm, the pivotal axis of said arm 
and of said connecting member being disposed in 
a common plane extending correspondingly with 
that of said rollers when engaged with said strip, 
and means operative on and yieldingly urging 
said arm in the direction of its pivotal movement 
opposed by engagement of said rollers with said 
stretches. 

4. In a device of the character described, the 
combination with a rotatable drum, of constant feed sprocket means for feeding a feed perforated 
strip over and rotating said drum and operative 
on the strip on both sides of said drum, and 
means operative to transmit tension from one to 
the other of the two stretches of the strip between 
said feed means and said drum comprising a con 
necting member provided with spaced rollers of 
relatively small diameter and having the cir 
cumferences thereof longitudinally concave and 
tensioned against and forming bights in said 
stretches, a mounting carrying said connecting 
member for pivotal movement on an axis inter 
mediate said rollers and in turn movably mounted 
for bodily movement of Said connecting member 
in a path extending through the common plane of 
said rollers when engaged with said strip, and 
means operative on and yieldably urging Said 
mounting in the direction of said path opposed by 
engagement of said rollers with said stretches. 

5. In a device of the character described, the 
combination with a rotatable drum, Of constant 
feed sprocket means for feeding a feed perforated 
strip over and rotating said drum and operative 
on the strip on both sides of Said drum. and 
means operative to transmit tension from one to 
the other of the two stretches of the strip between 
said feed means and said drum comprising a con 
necting member provided with spaced parallel 
studs and bored rollers of relatively small diam 
eter and having the circumferences thereof longi 
tudinally concave and rotatably mounted on said 
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connecting member in a path extending through 
the common plane of said spaced points when 
said strip engaging elements are engaged with 
said strip, means operative on and yieldably urg 
ing Said mounting in the direction of Said path 
opposed by engagement of said strip engaging 
elements with said stretches, additional strip en 
gaging elements tensioned against and forming 
bights in said stretches opposite said first men 
tioned bights, a second connecting member op 
eratively connected at spaced points thereon with 
said additional strip engaging elements, and a . 
second mounting carrying said second connecting 
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studs and tensioned against and forming bights . 
in said stretches, a stationary stud, an arm piv- . 
otally mounted on said stationary stud and on 
which said connecting member is pivotally 
mounted intermediate said rollers on an axis spaced from the pivotal axis of said arm, the 
pivotal axes of said arm and of said connecting 
member being disposed in a common plane ex 
tending correspondingly with that of said rollers 
when engaged with said strip, and a torsion 
spring surrounding said stationary stud and op 
erative on said arm to tension said rollers against 
said stretches of the strip. 

6. In a device of the character described, the 
combination with a rotatable drum, of constant 
feed means for feeding a strip over and rotating 
said drum and operative on the strip on both sides 
of said drum, and means operative to transmit 
tension from one to the other of the two stretches 
of the strip between said feed means and said 
drum. comprising strip engaging elements ten 
sioned against and forming bights in said 
stretches, a connecting member operatively cons 
nected at spaced points thereon with said strip 
engaging elements, a mounting carrying said 
connecting member for pivotal movement on an 
axis intermediate said spaced points and in turn 
movably mounted for bodily movement of said 
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member for pivotal movement on an axis inter 
mediate said spaced points thereof. 

7. In a device of the character described, the 
combination with a rotatable drum, of constant 
feed sprocket means for feeding a feed perfo 
rated strip over and rotating said drum and op 
erative on the strip on both sides of said drum, 
and means operative to transmit tension from 
one to the other of the two stretches of the strip 
between said feed means and said drum compris 
ing a connecting member provided with spaced 
rollers tensioned against and forming bights in 
said stretches, a second connecting member pro 
vided with spaced rollers tensioned against and 
forming bights in said stretches opposite said first 
mentioned bights, a mounting carrying said first 
mentioned connecting member for pivotal move 
ment on an axis intermediate said first mentiored 
rollers and in turn movably mounted for bodily 
movement of said first mentioned connecting 
member in a path extending through the common 
plane of said first mentioned rollers when en 
gaged with said strip, a second mounting carrying 
said second connecting member for pivotal move 
ment intermediate said second mentioned rollers, 
and resilient means operative on and yieldably 
lurging Said first mentioned mounting in the di 
rection of said path, opposed by engagement of 
Said first mentioned rollers with said stretches. . 

8. In a device of the character described, the . 
combination with a rotatable drum and a flywheel 
connected therewith, of constant feed sprocket 
means for feeding a feed perforated optical record 
strip over and rotating said drum and engaging 
the strip on both sides of said drum, an optical 
translating device having operative relation with 
said strip while engaged on said drum, and means 
operative to transmit tension from one to the 
other of the two stretches of the strip between 
said feed means and said drum comprising a Con 
necting member having tensioned operative rela 
tion at spaced points thereon with said strip on 
opposite sides of said drum, a mounting carrying . 
said connecting member for pivotal movement om 
an axis intermediate said spaced points and in 
turn mounted for bodily movement of Said con 
necting member in a path extending through the 
common plane of said spaced points when opera 
tively related with said strip, and means opera 
tive on and yieldably urging said mounting in the 
direction of said path opposed by said tensioned 
operative relation. 

9. In a device of the character described, the 
combination with a rotatable drum and a flywheel 
connected therewith, of constant feed sprocket 

, means for feeding a feed perforated optical record 
strip over and rotating said drum and engaging 
the strip on both sides of said drum, an optical 
translating device having operative relation with 
said strip while engaged on said drum, and means 
operative to transmit tension from one to the 
other of the two stretches of the strip between 
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said feed means and said drum comprising a con- in a path extending through the common plane 
necting member provided with spaced rollers of said rollers when engaged with said strip, and 
tensioned against and forming bights in said means operative. on and yieldably urging said 
stretches, a mounting carrying said connecting, mounting in the direction of said path opposed by 
member for pivotal movement on an axis inter- 5 engagement of said rollers with said stretches. 
mediate said rollers and in turn movably mounted 
for bodily movement of said connecting member LOUIS A. McNABB. 


