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My invention relates particularly to the driv 
ing mechanism of the film reels of motion pic 
ture machines although not limited to this use 
alone. 

In the conventional motion picture machine 
the film is positively driven by the mechanism of 
the machine and is drawn from a roll thereof 
On a feed reel and wound on a take up reel which 
is driven. With the mechanism of the machine by 
means of a suitable yielding driving mechanism, 
the yielding take up reel driving mechanism ac 
commodating for the slowing up of the take up 
reel as the film roll thereon increases in diam 
et&r. The conventional yielding take up reel 
driving mechanism provides a substantially con 
stant power of the driven or take up reel men 
ber with the result that the take up tension on 
the film undesirably decreases as the diameter 
of the film roll on the take up reel increases. 
One object of the invention resides in the pro 

Vision of a reel drive which automatically varies 
the power of a reel member in inverse corre 
Spondence with the Speed thereof with a view 
toward maintaining uniform take up tension ir 
respective of the diameter of a roll of film on the 
take up reel and which automatically valries the 
driving ratio between the mechanism of the ma 
Chine and the reel to the end that the slowing 
up of the take up reel as the film roll thereon in 
creases in diameter is accommodated by variance 3 is 
of the aforesaid driving ratio rather than by the 
usual frictional slip driving device. 
Another object resides in the provision with 

such mechanism of means for effecting Inaxinuin 
power of the reel member at high Speed for the 
instant purpose of "rewinding' the film at high 
Speed. 
With these objects in view my invention con 

sists in certain features of novelty in the con 
struction, combination and arrangement of parts 
by which the said object and certain other ob 
jects, hereinafter appearing, are effected all as 
fully described with reference to the accompany 
ing drawings and more particularly pointed out 
in the appended claims. 
In the said drawingS 
Figure 1 is a side elevation of a reel drive ein 

bodying my invention, With parts removed; 
Figure 2 is a sectional view substantially on 

the line 2-2 of Figure 1, 
Figure 3 is a section taken in the axial plaine 

of the rotating elements of the mechanism; 
Figures 4 and 5 are diagrammatic illustrations 

of the device showing different operating condi 
tions; 

3 

40 

Figure 6 is a partial side elevation of the reel 
spindle assembly of the device with the reel Spin 
dle partially broken away and shown in Section 
and with parts in partially assembled position 
thereon, and 

Figure 7 is a partial sectional view Substan 
tially on the line 7-7 of Figure 3. 

Referring to the drawings, designates a frame 
arm one end of which is arranged, as designated 
at 2, for attachment to a motion picture machine. 
The Cther end portion of this arm is provided 
with an enclosing flange 3 extended longitudi 
naily of the arm, and a similarly elongated de 
tachable flanged cover 4 cooperates with the 
flange 3 to form an enclosure 5. See Figures 1, 
2 and 3. 
A film reel spindle 6 extends through a bore T 

through the arm in the region of said other 
end of the arm and is rotatably mounted in this 
bore by means of a roller bearing 8. The Spindle 
6 extends Within the enclosure 5 and One end 
thereof projects from the frame arm and forms 
a reel mount portion 9 upon which a film reel, 
not shown, may be detachably mounted in driven 
engagement with the spindle as is usual. 
Two spaced and parallel studs and 2, both 

spaced from the reel spindle 6 and parallel there 
to, are secured on the arm f, as designated at 3, 
these studs and the spindle 6 being disposed in 
a common axial plane extending longitudinally 
of the frame arm and these studs projecting 
within the enclosure 5. See Figure 3. 
Two pulley members 4 and 5 are rotatably 

mounted on the stud within the enclosure 5 by 
means of roller bearings 6, and two pulley men 
bers if and 18 are rotatably mounted on the stud 
2 within the enclosure 5 by means of roller bear 

ings 9. Each of these pulley members is pro 
vided with two belt grooves 2 and thus provides 
in effect tWO Coaxial angularly fixed pulleys. The 
pulley members A and 5 are so disposed, with 
respect to the pulley members 7 and 8, that 
the belt grooves 2 of the pulley member 7 aline 
respectively with adjacent belt grooves 2 of the 
pulley members 4 and 5 and that a belt groove 
2 of the pulley 8 ailines with the other belt 
groove of the pulley member 5. Endless coiled 
Spring belts 22 are trained about the alined belt 
grooves of the pulley members 4, 5, 7 and 8. 
A stud 23 is secured, as designated at 24, on 

the frame arm between the enclosure 5 and the 
end 2 of the arm and is disposed in parallelism 
With the Spindle 6 and studs and f2 and in 
the common axial plane thereof. A pulley mem 
ber 25 is rotatably mounted on the stud 23 by 
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means of a roller bearing 26 and is provided with 
two belt grooves 27 thus providing in effect two 
coaxial angularly fixed pulleys. One of the belt 
grooves 21 alines with the belt groove 2 of the 
pulley member 4 which is not engaged by one of 
the belts 22, and an endless coiled spring belt 28 
is trained about these allined belt grooves 2 and 
27. An endless coiled Spring belt 29 is trained 
about the other belt groove 27 of the pulley mem 
ber 25 for driving the pulley member 25 from 
the mechanism of a motion picture machine, 
not shown. 
The cover 4 is detachably Secured on the frame 

arm by means of a headed nut member 3 
passing through a bore of the cover and screw 
threaded on the projecting end of the stud . 
An axially bored pulley 32 within the closure 

5 is rotatably mounted on the spindle 6 in co 
axial relation thereWith by means of its bore 
engaging On the Spindle and a ball bearing 33, 
and is provided with a belt groove 34 which 
alines with the belt groove 2 of the pulley 
member 8, which is not engaged by one of the 
belts 22, and an endless coiled spring belt 35 is 
trained about these alined belt grooves 2 and 34. 
A bored bracket 36 is secured on the frame 

arm and a roller bearing 37 between the bore 
of this bracket and the hub of the pulley 32 co 
operates with the bearing 8 to rotatably support 
the Spindle 6 and associated parts. 
An axially bored gear 38 within the enclosure 

5 is rotatably mounted on the spindle 6 by means 
Of a roller bearing 39. The adjacent ends of the 
hubs of the pulley 32 and gear 38 are provided 
With opposing clutch formations 4, and a clutch 
member 42 extends through a longitudinally ex 
tending diametrical slot 43 through the spindle 
6 and is shiftable axially of the spindle to al 
ternately engage the opposing clutch formations 
42 and thus alternately drive the spindle from 
the pulley 32 and the gear 38. See Figures 3, 6 
and 7. A ring 44 secured in the bore of the 
bracket 36 maintains the clutch member 42 
radially of the spindle 6. A gear 45 on the pulley 
member 4 meshes with the gear 38 to form a 
positive drive for the spindle from this pulley 
member. 
The Spindle 6 is axially bored as designated at. 

46, and a rod 47 is slidably engaged in this bore 
and is provided With a diametrical slot 48 in 
Which the clutch member 42 is engaged for 
shifting the clutch member with longitudinal 
movement of the rod, the projecting end of the 
rod being provided with a knob 49 for the con 
Venient manual shifting thereof to alternate the 
drive of the spindle as aforesaid. 
Assuming the clutch member 42 to be posi 

tioned to clutch the pulley 32 with the spindle 6, 
the drive of the spindle from the pulley member 
25 is effected by a plurality of belt and pulley 
drives sequentially connected to drive in series 
and each drive comprises a pair of revoluble 
pulleys and a longitudinally resilient belt trained 
thereabout. 

Referring to Figures 4 and 5 illustrating the 
sequentially connected plural belt and pulley 
drive of the reel mount Spindle 6 under different 
conditions of film take up on a motion picture 
machine, Figure 4 illustrates the driving condi 
tion where a take up roll of film 5 on a reel 
mounted on and driven by the Spindle 6 is rela 
tively small in diameter and Figure 5 illustrates 
the driving condition where the take up roll of 
film is relatively large in diameter as indicated 
at 52. - 
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Referring to Figure 4 illustrating the driving 

condition. When the take up film roll 5 is rela 
tively Small, the driving stretches 53 of the driv 
ing beltS have a tension slightly greater than 
the non-driving stretches 54 thereof, this con 
dition being illustrated in Figure 4 by reason of 
the lines illustrating the driving and non-driv 
ing stretches 53 and 56 being of the same thick 
eSS. 
ASSuming that the film is fed to the film take 

up roll at a constant lineal. Speed, as from the 
positive film feeding means of a motion picture 
machine from which the take up drive is driven, 
the Speed of the take up film roll and the reel 
spindle 6 decreases with the result that the power 
thereof is increased and the tension of the driv 
ing stretches 53 of the driving belts is increased 
correspondingly as compared With the tension of 
the non-driving stretches 54, this condition be 
ing illustrated in Figure 5 by reason of the lines 
illustrating the driving stretches 53 being thinner 
than those illustrating the non-driving stretches 
54. As the power of the spindle 6 increases by 
the slowing up thereof due to increase in diam 
eter of the take up film roll the driving stretches 
53 of the driving belts feed on to the driving 
pulleys of the belt and pulley drives in an in 
creasingly tensioned or stretched condition 
Whereas the non-driving Stretches 54. Of the 
driving belts feed on to the driven pulleys of 
the belt and pulley drives in a less tensioned 
or stretched condition, so that the belts grip the 
driving and driven pulleys in correspondingly in 
creasing differences in tension Or Stretch. AS a 
result the driving ratio between the driving and 
driven pulleys changes automatically in corre 
spondence with the slowing up of the take up 
film roll so that the slowing up of the take up 
film roll as it increases in diameter is acCOm 
modated for without consequent frictional slip, 
it being observed that the driving ratio accu 
mulates through the sequentially connected belt 
and pulley drives to the end of permitting a 
relatively large range of take up film roll di 
ameter. 
In Figures 4 and 5 the driving pulleys of the 

belt and pulley drives are designated at 55 and 
the driven pulleys thereof are designated at 56, 
and in Figure 5 the driving pulleys are shown 
smaller than they are in Figure 4 to illustrate 
the driving ratio difference under the different 
conditions of these figures. 
The pulley grooves 2, 27 and 34 of the drive 

train pulleys, as shown, are tapered to obtain 
more belt traction on the pulleys and to aug 
ment the aforesaid driving ratio difference in 
that as the driving belts are stretched they de 
crease in diameter and Vice Versa, and thus en 
gage deeper or shallower into the pulley grooves 
in correspondence with their instant tension or 
Stretch. 
Assuming the clutch member 42 to be posi 

tioned to clutch the gear 38 with the spindle 6, 
the drive of the spindle is effected from the 
pulley member 4 through the gear train com 
prising the meshed gears 38 and 45, this pulley 
member being adjacent the Spindle 6 but driv 
ingly remote therefrom in the belt and pulley 
drive. Drive of the Spindle through these gears 
effects maximum power of the spindle at high 
speed for the purpose of "rewinding' the film. 
While I have thus described my invention, I 

do not wish to be limited to the precise details 
described as changes may be readily made with 
out departing from the spirit of my invention, 



2,251,772 
but having thus described my invention I 
claim as new and desire to secure by Letters 
Patent the following: 

1. In a reel drive the combination. With a re 
voluble reeling member, of a plurality of belt and 
pulley drives sequentially connected in series to 
drive said reeling member, each drive comprising 
a pair of revoluble pulleys provided with tapered 
belt grooves and an endless coiled Spring belt 
trained thereabout and engaged in Said grooves, 
one of said pulleys being coaxial with said reeling 
member and others of said pulleys being ar 
ranged in two series of coaxial pulleys both Spaced 
from said reeling member, and a pulley of each 
pair being angularly fixed with a coaxial pulley 
of another pair to provide the sequential drive 
connection of said drives. 

2. In a reel drive the combination with a re 
voluble reeling member, of a plurality of belt and 
pulley drives sequentially connected in Series to 
drive said reeling member, each drive comprising 
a pair of revoluble pulleys and a longitudinally 
resilient endless belt trained thereabout, One of 
said pulleys being coaxial with said reeling mem 
ber and others of said pulleys being arranged in 
two series of coaxial pulleys both Spaced from 
said reeling member, and a pulley of each pair 
being angularly fixed with a coaxial pulley of an 
other pair to provide the Sequential drive con 
nection of Said drives. 

3. In a reel drive the combination with a re 
voluble reeling member, of a plurality of belt and 
pulley drives sequentially connected in series to 
drive said reeling member, each drive comprising 
a pair of revoluble pulleys and a longitudinally 
resilient endless belt trained thereabout, the final 
drive pulley of said drives being coaxial with said 
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reeling member and others of said pulleys being 
arranged in two series of coaxial pulleys both 
spaced from said reeling member, and a pulley 
of each pair being angularly fixed with a coaxial 
pulley of another pair to provide the Sequential 
drive connection of said drives, a gear train drive 
for said reeling member and driven from One of 
said pulleys drivingly remote from said reeling 
member and including a gear coaxial With Said 
reeling member, and clutch means operative to 
alternately clutch said final drive pulley and Said 
gear with said reeling member. 

4. In a reel drive the combination with a frame 
arm provided with a longitudinally extending 
enclosure and a revoluble reeling member carried 
thereby, of a plurality of belt and pulley drives 
disposed within said enclosure and sequentially 
connected in series to drive said reeling member, 
each drive comprising a pair of revoluble pulleys 
and a longitudinally resilient endless belt trained 
thereabout, the final drive pulley of Said drives 
being coaxial With Said reeling member and 
others of said pulleys being carried With Said arm 
and arranged in two series of coaxial pulleys both 
Spaced from said reeling member and Spaced 
longitudinally of said arm, and a pulley of each 
pair being angularly fixed with a coaxial pulley 
of another pair to provide the sequential drive 
connection of said drives, a gear train drive 
Within Said enclosure for said reeling member and 
driven from one of said pulleys of the series ad 
jacent to and drivingly remote from said reeling 
member and including a gear coaxial with said 
reeling member, and clutch means operative to 
alternately clutch said final drive pulley and said 
gear with said reeling member. 

JOHN G. ZUBER, 


