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My invention relates particularly to film reel
driving mechanism. for motion picture machines
‘although not limited to this use alone.

In the conventionil 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
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reel as the film roll thereon increases in diam-

eter. The conventional yielding take up reel
driving mechanism provides a substantially con-

stant power of the driven or take up reel member ;1

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 my invention resides in the pro-
vision of mechanism whereby the power of a
driven or reel member is automatically varied in
inverse' correspondence with the speed thereof
with a view toward maintaining uniform take up
tension irrespective of the diameter of a roll of
film on the take up reel.
of the driven or take up reel member is. increased
as the diameter of the roll of film on the take up
reel increases with corresponding decrease in
speed of the take up reel.

Another object resides in the provision with
such mechanism of means, either manually or
automatically controlled, for effecting maximum
power of the driven or reel member at high speed
for the instant purpose of “rewinding” the film
at high speed. i

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 cbh-
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 an axial sectional view of a driving .

That, is to say, the power S
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mechanism embodying one form of my invention; °
Figure 2.is a partial sectional view substan- .

tially on the line 2—2 of Figure 1;
. Figure 3 is a sectional view substantially on the
line 3—3 of Figure 1;

Figure 4 is a partial assembly view substantially
on the line 4—4 of Figure 1;

Figures 5, 6, 7 and 8 are partial sectional views
similar to Figure 1 and showing parts in different
positions; :
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Figure 9 is an axial sectional view of a driving
mechanism embodying another form of my in-
vention; and

Figure 10 is a view similar to Figure 9 and
showing parts in different positions.

Referring to Figure 1, 1 designates a hollow
frame assembly in which a drive shaft 2, an in-
termediate driven shaft 3 and a second driven
shaft 4 are rotatably mounted in alinement. The
snhaft 4 is driven from the shaft 3 by means of a
driving joint generally designated at 5. A cen-
trally bored circular member § is journaled on
the lower portion of the shaf 3, as designated
at 7, and is driven from the shaft 2 by means of
a driving joint 8.

A centrally bored generally bell shaped mem-
ber 8 has its bore engaged on the shaft 3 and is
secured therewith, as designated at fi. The
member 6 is provided with axially extending slots
2 and the member 9 is provided with axially ex-
tending slots 13. See Figures 1 and 3. Annular
clutch plates 14, provided with facings 15 of fric-
tion material, are provided with internal lugs 16
which are slidably engaged in the slots 12 to form
a driving connection with the member 6 driven
by the drive shaft 2.

Annular cluteh plates {7, i8 and 9 are alter-
nated with the clutch plates 14 for frictional en-
gagement with the facings i5, and the lower
clutch plate IT is provided with a cylindrical
flange 21, which is screwthreaded on the member
9 to maintain the clutch plates in assembly and
to angularly fix this clutch plate 17 with the
member 9. The intermediate clutch plate 18 is
provided with external lugs 22 and the upper
clutch plate 19 is provided with lugs 23 which are
slidably engaged in the slots [ 3, the assembly per-
mitting a variable friction drive between the

member & and the member 9 dependent on the
Telative axial positioning of the clutch plates {1

and 19,

Slidably engaged on the shaft 3 within the
member 9, is a bored collar member. 24 provided
at its upper end with a radial flange 25, and
secured on the lower end of the member 24 is a
collar 26. The collar member 24 ig variably posi-
tioned longitudinally of the shaft 3 in a manner
hereinafter  described, and a centrally bored
crowned star spring 21 engages with its central
portion upwardly against the collar 26 and en-
gages with its peripheral portion downwardly
against the clutch plate i9 to frictionally engage
the driving clutch plates 14 and the driven clutch
plates 17, 18 and 19.

Thus is provided a variable friction - driving




2
cluteh for driving the shafts 3 and 4 irom the
drive shaft 2 whereby the power of the shafts 3
and 4 may be varied by adjustment of the collar
24 along the shaft 3. The shaft 4 may bhe con-
nected to drive a usual film reel in a usual man-
ner, not shown, so that the power of the reel may
be varied for the purposes heretofore described
by variance of the friction of the clutch.

Centrifugally actuated governor weights 28 are
provided with arms 28 which extend through
radial slots 8{ through the member § and are
pivoted on the member 9, as designated at &2, on
axes transverse to the axis of the shaft 3. See
wgures 1 and 2. The inner ends of the arms 29
are engaged under the flange 25 of the collar 24,
as designated at 233, so that as the weights 28
are centrifugally actuated by rotation of the
driven shaft 3 they actuate the collar 24 upward-
1y and reduce the pressure of the clutch spring 21
on the clutch plates thereby reducing the power
of the driven shafts 8 and 4.

Arranged within the member ¢ above the clutch
spring 27 is a series of centrally bored concentric
spring disks 34 provided with spring arms 35
extending inwardly from the peripheral portions
thereof. See Figures 1 and 4. Annular reaction
plates 36 are alternated with the upper three of
the spring disks 24, the upper of these reaction
plates being disposed above the upper spring disk
and the remainder of these reaction plates spac-
ing the upper three spring disks. The assembly
of the spring disks 24 and the reaction plates 36
is secured within the member & by means of a
ring 87 screwthreaded into the member 9 and
clamping this assembly against ‘a shoulder 28
of the member 8. :

The lower spring disk 34 is crowned down-
wardly and inwardly so that its spring arms are
normally spaced downwardly from the adjacent
spring disk 24, and the spring arms of the lower
spring disk engage downward on the ‘collar 2§
to oppose the clutch spring 27 and to oppose cen-
trifugal actuation of the governor weights 28
and to tend to maintain the governor weights
at their inner positions which are fixed by lugs
28 on the governor weights and engaging against
fhe member 9 as shown in Figure 1.

As the governor weights are centrifugally ac-
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tuated outwardly by rotation of the driven shafts

3 and 4 by the clutch, the collar 24 is shifted
upwardly to reduce the friction of the clutch
and power cof the driven shaits, and the spring
arms of the upper three spring disks 24 are
sequentially engaged to sequentially augment the
resistance of the lower spring disk 34. The Te-
sistance of the upper three spring disks is also
varied by varying the internal diameters of the
reaction plates, as indicated at 41, the purpose of
‘the sequentially engaged springs and the varied
" resistance thereof being that of providing a de-
sired variance of power of the driven member
‘through the speed range thereof and facilitating
fixed or factory adjustment of the governor
spring means. i
In operation, as the speed of the driven shafts
3 and 4, driven by the clutch, is increased, the
governor weights, driven with these shafts, swing
outwardly and, overcoming the resistance of the
governor spring means, decrease the friction of
the clutch with resulting variance of the power
of the driven shafts in inverse ‘correspondence
'with the speed thereof.
Figures 1, 5, 6, 7 and 8 show progressively ‘the

positions of the parts as the speed of the driven
shafts increase.

50

55

60

65

70

75

2,302,125

Plungers 42 are slidably mounted on the met-
per 9 and are arranged to bear downwardly on
the lugs 23 of the clutch plate 19 to engage the
clutch independently of the clutch engaging
spring 21, the plungers 42 being normally main-
tained in an upper position by a spring 43. The
governor weights 28 are provided with lugs 44
which in the maximum speed position thereof
pear downwardly upon the plungers 42 and in-
crease the friction of the clutch independently
of the clutch engaging spring 21 with resulting
increase in power of the driven shafts, the in-
stant purpose of increasing the friction of the
clutch by depression of the plungers 42 being
that affording maximum power of the driven
shafts at higher or maximum speed for “rewind-
ing” a film at high speed with the film released
from the feed mechanism of the machine.

Referring to Figures 9 and 10, 51 designates a
hollow frame in which a drive shaft 52 and a
driven shaft 53 are rotatably mounted in aline-
ment, the drive shaft 52 being mounted on bear-
ings 54. Secured on the upper portion of the
shaft 52, is a hub member 55 provided at its low-
er end with a radial flange 56. -An inverted cur
shaped member 57 is provided with an upwardly
extending bored hub 58, and is rotatably and
sldably mounted on the upper end of the shaft
52, as designated at 59.

The lower end ‘of the driven shaft 53 is slidably
mounted in the bore of the hub 58, and is pro-
vided with a -diametrical pin 61 which is slidably
engaged in g diametrical slot 62 in the upper end
of the hub 58 to form a driving connection be-
tween the shaft 53 and the member 51 which
permits relative axial movement thereof. A bear-
ing 638 is axially secured on the upper end of the
shaft 53 and is slidably ‘engaged in the bore of
the frame 5!, thus permitting axial movement
of this shaft.

A compression spring 64, encircling the shaft
53, engages downwardly on a shoulder 65 of the
pore of the frame Bl and engages upwardly
aegainst the bearing 63 to normally position the
shaft 53 in an upper position. A bored cap 66
is secured on the upper ‘end of the frame 51 in
concentric relation with the shaft 53, and a
flanged cup shaped member 671 has its flange dis-
posed between the bearing 63 and the cap 66 and
extends upwardly through the bore of the cap for
manual depression.

The shaft 53, being urged upwardly by the
spring 64, has its upper ‘position determined by
the beaririz 63 engaging upwdrdly ‘against the
flange of the member 67 which engages upward-
1y against the cap 66, as -shown in Tigure 9,
manual depression of the :member 617 effecting
movement of the shaft 53 ‘to a - lower ‘position in
which the pin 61 may engage the bottomof the
slot 62 to urge the rhember ‘57 downwardly, as
shown in Figure 10. A ‘horizontal ‘spiridle 68,
such as a film reel mount spiridle, ‘is rotatably
mounted on the frame | and is driven from:the
driven shaft 53 by spiral ‘angle gearidg 69, it be-
ing noted that the gearing 69 perniits -6f ‘axial
movement -of the shaft 83.

The hub membeér 55 is-provided with -axially
extending slots T1, and ‘the -member 57 'is ‘pro-
vided with axially éxtending -slots 12. -Annular
clutch plates 13, provided with‘facings-T4 offric-
tion material, are provided ‘with irternal‘lugs 15
which are slidably engaged in the slots ‘11 ‘to

form g -driving ‘connection with ‘the member - 58
-driven by the drive-shaft 52. S

Annular clutch-plates 76 are alternatéd ‘with
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the clutch plates 13 for frictional engagement
with the facings 14, and the clutch plates 16 are
provided with external lugs 11 which are slidably
engaged in the slots 12 to form a driving engage-
ment with the member 57. The clutch plates 13
and 76 are confined between the flange 55 of the
member §5, secured with the drive shaft 52, and
the radial portion of the member 57,

A bored cylindrical member 18, provided at its
upper end with an internal radia]l flange 19 slid-
ably and rotatably engaged on the shaft 53, has
its bore slidably and rotatably engaged on the
hub 58 of the member 57. A collar member 81 is
secured on the driven shaft 53 above :the mem-
ber 18. Normally straight governor springs 82
extend: longitudinally of the shaft 83 and are
arranged ‘angularly about the axig thereof and
have their opposite ends secured, as designated
at 83, with the member 18 and the member 81,

Governor weights 84 are secured on the in-
termediate portions of the :springs to the end
that, as the speed of rotation of the driven shaft
53 'is increased, the springs 82 are correspond-
ingly ‘flexed outwardly by centrifugal actuation
of the weights 84 to correspondingly actuate the
member 18 upwardly, and vice versa. A com-
Pression spring 85 within the member 18 and
encircling the shaft engages upwardly against
the flange 79 of the member T8 and down-
wardly against the hub 58 of the member 57 o
frictionally engage the clutch plates 73 and 76,

Thus is provided a variable friction driving
clutch for driving the driven shaft 53 and the
reel spindle 68 from the drive shaft 52 whereby
the power of the shaft 53 and reel spindle 6§
may be varied by adjustment cf the nmiember 78
along the shaft 53. . ’

In operation, as the speed of the driven shaft
83 and the spindle 68, driven by the cluteh, is in-
creased the governor weights 84, driven with
these shafts, are centrifugally actuated out-
wardly in opposition to the resistance of the gov-
ernor springs 82, thus moving the member 18
upwardly and decreasing the pressure of the
clutch spring 85 on the clutch plates 13 and 1§
with resulting variance of the power of ‘the
driven shaft 53 and the spindle 68 in inverse
correspondence with the speed thereof.

The spring 64 normally maintains the drive
shaft 53 in its upper position, as shown in Fig-~
ure 9. When the member €7 is manually de-
bressed, as shown in Figure 10, the shaft 53 is
moved to a lower position and, acting either
through the governor springs 82 or by the en-
gagement of the pin 61 with the bottom of the
slot 82, increases the friction of the clutch with
resulting increase in power of the driven shaft
B3 and spindle 68, the instant purpose of in-
creasing the friction of the clutch by manual de-
bression of the member 67 being that of afford-
ing maximum power of the driven shaft 53 and
spindle 68 at high or maximum speed for “re-
winding” a film strip at high speed with the
film released from the feed mechanism of the
machine.

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,
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 g rotatable driven member, of
variable power driving means therefor, a speed
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responsive device driven with said driven mem-
ber and operative on said driving means to vary
the power of said driven member in inverse cor-
respondence with the speed thereof, and means

" under the control of said speed responsive ‘de-

vice for effecting maximum power of said driven
member at high speed,

2. In a device of the character described, the
combination with a rotatable driven member, of
& variable friction driving clutch) therefor, g
speed responsive device driven with said driven
member and operative on said clutch to vary
the power of said driven member in inverse cor-
respondence with the speed thereof, and means
under the control of said speed responsive de-
vice and operative on saig clutch for effecting
maximum power of said driven member at high
speed.

3. In a device of the character described, the
combination with a rotataple driven member, of
variable power driving means therefor, a speed
responsive device driven with said driven mem-
ber and operative on said driving means to vary
the power of said driven member in inverse cor-
respondence with the speed thereof, said speed
responsive device comprising centrifugally actu-
ated weight means and spring means opposing
centrifugal actuation of said weight means, and
means actuated by said weight means at the
maximum speed position thereof for effecting
maximum power of said driven member,

4. In a device of the character described, the
combination with a rotatable driven member, of
a variable friction driving clutch therefor includ-
ing a clutch engaging spring, a speed responsive
device driven with said driven member and oper-
ative on said clutch spring to vary the power of
said driven member in inverse correspondence
with the speed thereof, and means actuated by
said speed responsive device at the maximum
speed position thereof and operative independ-
ently of said engaging spring to engage said
clutch. )

5. In a device of the character described, the
combination with a rotatable driven member, of
variable power driving means therefor, and a
speed responsive device driven with said driven
member and operative on said driving means to
vary the power of said driven member in inverse
correspondence with the speed thereof said
speed responsive device comprising centrifugally
actuated weight means and 2 series of sequen-
tially engaged axially spaced concentric spring
disks provided with radially extending spring
arms opposing - centrifugal actuation of said
weight means.

6. In a device of the character described, the
combination with a rotatable driven member, of
variable power driving means therefor, and a
speed responsive device driven with said driven
member and operative on said driving means to
vary the power of said driven member in inverse
correspondence with the speed thereof, said
speed responsive device comprising centrifugally
actuated pivoted weight means, a series of se-
quentially engaged axially spaced concentric
spring disks provided with radially extending
spring arms opposing centrifugal actuation of
said weight means and annular reaction forma-
tions of different diameters concentric and al-
ternating with said spring disks for reaction
thereagainst by said spring arms.

7. In a device of the character described, the
combination with g rotatable driven member, of
a variable friction driving clutch therefor, 3
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speed responsive device driven with said driven
member and operative on said clutch to vary
the power cf said driven member in inverse cor-
respondence with the speed thereof, said speed
responsive device comprising centrifugally actu-
ated weight means and a series of sequentially
engaged springs opposing centrifugal actuation
of said weight means, and means actuated by
said weight means at the maximum speed posi-
tion thereof for engaging said clutch.

8. In a device of the character described, the
combination with a rotatable driven member, of
5 variable friction driving clutch therefor, a
speed responsive device driven with said driven
member and operative on said clutch to vary the
power of said driven member in inverse corre-
spondence with the speed thereof, said speed re-
sponsive device comprising centrifugally actu-
ated pivoted weight means, a series of sequen-
tially engaged axially spaced concentric spring
disks provided with radially extending spring
arms opposing centrifugal actuation of said
weight means and annular reaction formations
of different diameters concentric and alternat-
ing with said spring disks for reaction there-
against by said spring arms, and means actu-
ated by said weight means at the maximum
speed position thereof for engaging said clutch.

9. ITn a device of the character described, the

combination with a rotatable driven member, 3

of a variable friction driving clutch therefor, a
speed responsive device controlling said clutch
comprising centrifugally actuated weight means
driven with said driven member, resilient means

yieldably urging said weight means in opposition 3

to centrifugal actuation thereof, and a second
resilient means operative between said weight
means and said clutch to exert engaging pres-
gure on said clutch and to react on said weight
means in opposition to said first mentioned re-
silient means, and releasable means operative
on said clutch independently of said second re-
silient means to engage said clutch for effecting
maximum power of said driven member at high
speed.

10. Tn a device of the character described, the
combination with a rotatable driven member, of
a variable friction driving clutch therefor, a
speed responsive device controlling said clutch
comprising centrifugally actuated weight means
driven with said driven member and yieldably
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urged in. opposition to ¢éntrifugal actustion
thereof and resilient means operative between
said weight means and said clutch to exert en<
gaging pressure on said clutch and to react -on
said weight means in opposition to said yield-
able urge on said weight means, and manually
controlled means operative on said clutch inde~
pendently of said resilient means and actuable
into and out of position to engage said clutch
for effecting maximum power of said driven
member.

11. In a device of the character described, the
combination with rotatable driving and driven
members, one of which is axially shiftable, of a
variable friction driving clutch therefor, a speed
responsive device controlling said clutch com-
prising centrifugally actuated weight means
driven with said driven member and yieldably
urged in opposition to centrifugal actuation
thereof and. resilient means operative between
said weight means and said clutch to exert en-
gaging pressure on said clutch and to react on
said weight means in opposition to said yield-
able urge on said weight means, a connection be-
tween said clutch and said axially shiftable
member operative on said clutch to effect maxi-
mum power of said driven member with axial
positioning of said shiftable member, and means
controlling axial positioning of said shiftable
member.

12. In a device of the character described, the
combination with a rotatable axially - shiftable
driven member, of a variable friction driving
clutch therefor, a speed responsive device con-
trolling said clutch comprising centrifugally ac-
tuated weight means driven with said driven
member and yieldably urged in opposition to
centrifugal actuation thereof and resilient
means operative between said weight means and

~ said clutch to exert engaging pressure on said

cluteh and to react on said weight means in op-
position to said yieldable urge on said weight
means, & connection between said clutch and
said driven member operative on said clutch to
effect maximum power of said driven member
with axial positioning of said driven member,
and additional resilient means for positioning
said driven member axially out of clutch engag-
ing position and permitting positioning of said
driven member in clutch engaging position.
ALBERT S. HOWELL:.



