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1. 

My invention relates to driving mechanism and 
particularly to an arrangement for releasing a 
driving connection on the occurrence of a sudden 
deceleration of the mechanism. 
An object of my invention is to provide an im 

proved driving mechanism provided with an in 
ertia release arrangement for releasing the driv 
ing connection on sudden deceleration of the 
mechanism, 
Another object of my invention is to provide 

an improved inertia release slip clutch. 
Further objects and advantages of my inven 

tion will become apparent and my invention will 
be better understood from the following descrip 
tion referring to the accompanying drawing, and 
the features of novelty which characterize my in 
vention will be pointed out with particularity in 
the claims annexed to and forming part of this 
specification. 

In the drawing, Fig. 1 is an end elevational 
view, partly broken away, showing an embodi 
ment of my improved driving mechanism with 
an inertia release drive; Fig. 2 is a side eleva 
tional view, partly in section taken along line 
2-2 of Fig. 1; Fig. 3 is a fragmentary sectional 
view taken along the direction of the arrow 3 
in Fig. 2; Fig. 4 is an end view, partly broken 
away, of another embodiment of my invention; 
Fig. 5 is a sectional elevational view taken along 
line 5-5 of Fig. 4; and Fig. 6 is a fragmentary 
view taken along line 6-6 of Fig. 5. 

Referring to the drawing, I have shown in Figs. 
1 to 3, inclusive, an embodiment of my improved 
driving mechanism which includes a pair of drive 
members comprising a driving member having a 
driving shaft and drum 2 secured thereto with 
a spring seat groove 3 on the outer flange thereof. 
Driving torque is adapted to be transmitted from 
the driving shaft to a driven member through 
an arcuate spring 4 having spaced apart ends and 
formed with a radial width which varies directly 
with the circumferential distance from the mid 
point circumferentially of the spring. This spring 
4 is arranged under compression to a smaller di 
ameter than its released diameter in frictional 
engagement with the surface of the drum spring 
seat groove 3 to provide a frictional driving con 
nection therewith. Each end of the spring is 
formed with an inwardly projecting driving part 
5 which is adapted to engage a driving projecting 
part 6 formed on a drive plate which is secured 
to a driven shaft 8. Torque is transmitted from 
the driving shaft to the driven shaft.8 by en 
gagement of the spring driving end part 5 with 

5 

10 

5 

20 

25 

30 

35 

40 

45 

50 

2. 
the end 9 of the driven shaft 8 is formed on a 
Smaller diameter and is journaled in a hollow 
section O of the driving shaft to assist in main 
taining these two shafts in axial alignment. A 
thrust bearing f is arranged about the driving 
shaft between the drive member drum 2 and 
the drive plate 7. 
In this type mechanism, a sudden change in 

load or an overload may occur which may tend 
to stop or suddenly decelerate the mechanism, 
and a rigid connection between the driving and 
driven members might cause destructive stresses 
to be set up therein. In order to prevent such 
action, an inertia release device is provided for 
releasing the driving connection between the driv 
ing member drum and the spring to release the 
Connection between the two drive members. This 
includes a spring release pin 2 secured to each 
end 5 of the Spring 4 which projects in a direc 
tion away from the driving member drum 2, and 
an inertia load release plate or flywheel member 
3 rotatably mounted on the driven shaft 8 and 
held in axial position by a positioning ring 4 
Which is Secured to the shaft 8 by a setscrew 5. 
A thrust bearing 6 is mounted on the driven 
shaft 8 between the drive plate 7 and the inertia 
plate 3 in order to minimize the friction there 
between. The plate f3 is formed with an open 
ing 7 arranged about the spring release pins 12 
and is formed with tapered cam end-side sur 
faces 8 arranged for engagement with the spring 
release pins 2, such that when a sudden decel 
teration of the mechanism occurs, the inertia of 
the plate f3 tends to cause the plate to continue 
at its original speed, causing it to expend its in 
ertia against the spring release pin f2 on the 
leading end of the spring, thus causing the spring 
to tend to wrap to a smaller diameter and re 
lieving the driving friction between the spring 
and the drum Spring seat for releasing the driv 
ing connection therebetween. The spring size 
and the degree of compression of the spring, can 
be varied to provide any predetermined maximum 
torque to be transmitted by the driving mecha 
nism, such that torque above this maximum value 
will cause slipping between the spring and the 
driving drum and prevent the transmittal of de 
structive forces through the mechanism. In this 
manner, a combined slip clutch and inertia re 
lease mechanism is provided for releasing the 
connection when undesirable stresses might be set 
upif a rigid connection.were provided. 

Referring to Figs. 4, 5 and 6 of the drawing, I 
have shown another embodiment of my improved 

one or the other of the drive plate parts , and 55 driving mechanism which includes a driving 



3 
member and a driven member, having respec 
tively a driving shaft and a driven shaft adapted 
to be coupled by a slip clutch. In this construc 
tion, a driving shaft 9 is provided with a drum 
20 having a hub 2 for mounting the drum on 
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nection between the shoe members and the drum 
20. As in the construction shown in Figs. 1, 2 
and 3, the size and the degree of compression of 

the shaft f$, and the assembly is secured to 
gether by a setscrew 22. Driving torque is adapt 
ed to be transmitted from the driving shaft f8 
to a driven member through a set of three ar 
cuate springs 23 having spaced apart ends and 
formed with a radial width which varies directly 
with the circumferential distance from the mid 
point circumferentially of the Spring. A plural 
ity of circumferentially spaced apart friction 
shoe members 24 are arranged in the drum and 
extend into engagement with the Outer periph 
ery of the arcuate springs 23 which are held 
under compression within the drum 20, in en 
gagement with the inner surface of the friction 
shoe members for biasing these shoe members 
into frictional driving connection with the inner 
surface of the drum. Each of these springs is 
formed with a driving part 25 in the form of a 
head of a pin 26 on each end of the spring, and 
these pinheads 25 are spaced a slight distance 
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25 from driving parts 27 which project outwardly 
on a drive plate 28 secured to a driven shaft 29. 
Axial alignment of the two shafts is maintained 
by forming the end portion 30 of the driving 
shaft 29 of reduced diameter and journaling it 
in a bearing 3 mounted within the hub 2 of 
the drum 20. The fraction shoe members 24 are 
held in circumferentially spaced apart relation 
ship by an axially extending flange 32 which 
is formed on the outer periphery of an inertia 
plate member 33 and which is provided with a 
plurality of openings 34 through which the shoe 
members loosely extend to provide for free rela 
tive radial movement of the shoe members. The 
inertia plate 33 is secured to a bearing hub 35 
which is rotatably mounted on the drive shaft 
29 and is formed with a circumferentially ex 
tending opening 36 which extends about ends 37 
of the pins 26 which are adapted to act as spring . 
release pins for releasing the pressure of the 
springs 23 on the friction shoe members 24 un 
der certain operating conditions. 
In this construction, torque is adapted to be 

transmitted between the two drive members from 
the driving shaft 9 to the driven shaft 29 
through the frictional driving connection formed 
by the engagement of the friction shoe members 
with the drum 20 under the action of Centriful 
gal force on the shoe. members augmented by the 
radial frictional pressure engagement of the 
springs 23 wtih the inner surfaces of the shoe 
members 24 and the mechanical connection of 
the springs through the pinheads 25 and the 
driving parts 27 of the drive plate 28. If an 
overload or sudden stop is imposed on this driv 
ing mechanism such that there is a sudden de 
celeration of the mechanism, the inertia device 
will tend to release the pressure of the friction 
shoe members 24 on the drum 20 and permit the 
clutch to slip, thereby preventing destructive 
stresses from being set up in the mechanism. 
This action is provided by the inertia plate 33 
which tends to continue to rotate at its orig 
inal speed such that an end of the opening 36 
forms a mechanical connection with one of the 
pinheads 25 and tends to expend the inertia of 
the plate against the spring release pin 26 on 
the leading end of the springs 23, thus causing 
the springs to tend to wrap to a smaller diam 
eter and relieving the pressure of the spring on 
the shoe members for releasing the driving con 
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the springs can be varied to provide any prede 
termined maximum torque to be transmitted by 
the driving mechanism, and the number of 
Springs and size of the friction shoe members may 
also be varied in accordance with the desired 
maximum torque to be transmitted by the mech 
anism. This arrangement is adapted to be held 
in assembled relationship by a closure plate 38 
which is mounted on the outer end of the drum 
20 and on a rotatably mounted ring 39 on the 
driven shaft 29. 
While I have illustrated and described par 

ticular embodiments of my invention, modifica 
tions thereof will occur to those skilled in the 
art. I desire it to be understood, therefore, that 
my invention is not to be limited to the particu 
lar arrangements disclosed, and I intend in the 
appended claims to cover all modifications which 
do not depart from the spirit and scope of my 
invention, 
What I claim as new and desire to secure by 

Letters Patent of the United States is: 
1. A driving mechanism including a driving 

member and a driven member adapted to be cou 
pled by a slip clutch comprising a drum secured 
to said driving member, means including an ar 
cuate Spring having spaced apart ends and 
formed with a radial width which varies inversely 
with the circumferential distance from the mid 
point circumferentially of the spring and ar 
ranged under compression in said drum for pro 
viding a frictional driving connection with said 
drum, means including a drive plate Secured to 
Said driven member arranged to apply force on 
said spring for transmitting torque from said 
driving member to said driven member through 
said spring, means including an inertia load re 
lease device comprising a plate member rotatably 
mounted on said driven member and arranged for 
mechanical connection with said spring for bias 
ing said spring to a smaller diameter for releas 
ing the driving connection therebetween on Sud 
den deceleration of said mechanism. 

2. A driving mechanism including a driving 
(member having a drum secured thereto, an ar 
cuate Spring having spaced apart ends and ar 
ranged under compression in said drum for 
providing a frictional driving connection with 
said drum, a driving part on each end of said 
Spring, a driven member including a drive plate 
secured thereto, means including driving parts on 
Said drive plate arranged for engagement with 
said Spring driving parts for transmitting torque 
from said driving member to said driven member 
through said spring, means including a spring 
release pin on each end of Said spring and an in 
ertia load release device including a plate rotat 
ably mounted on said driven member and ar 
ranged for engagement with said spring release 
pins for biasing said spring to a smaller diameter 
and relieving the driving friction between said 
spring and said drum for releasing the driving 
connection therebetween on sudden deceleration 
of said mechanism. 

3. A driving mechanism including a driving 
member having a drum secured thereto, an arcu 
ate spring having Spaced apart ends and arranged 
under compression in engagement with the in 
ner Surface of said drum, a driving part On each 
end of Said spring, a driven member including a 
drive plate secured thereto arranged in said drum 
within Said spring, means including driving parts 



5 
on said drive plate arranged for engagement with 
said spring driving parts for transmitting torque 
from said driving member to said driven member 
through said spring, a spring release pin project 
ing from each end of said spring away from said 
drum, and an inertia load release means includ 
ing a plate rotatably mounted on said driven 
member and arranged for engagement with said 
spring release pins for biasing said spring to a 
smaller diameter and relieving the driving fric 
tion between said spring and said drum for re 
leasing the driving connection therebetween on 
sudden deceleration of said mechanism. 

4. A driving mechanism including a pair of 
shafts adapted to be coupled by a slip clutch com 
prising a drum secured to one of said shafts, an 
arcuate spring having spaced apart ends and ar 
ranged under compression in engagement With 
the inner surface of said drum, a driving part on 
each end of said spring, a drive plate Secured to 
the other of said shafts, means including driving 
parts on said drive plate arranged for engage 
ment with said spring driving parts for trans 
mitting, torque from one of said shafts to the 
other of said shafts through said Spring, means 
including a spring release pin on each end of Said 
spring and an inertia load release device include 
ing a plate rotatably mounted on one of Said 
shafts and arranged for engagement with said 
spring release pins for biasing said spring to a 
smaller diameter and relieving the driving fric 
tion between said spring and said drum for re 

3,446,590 
6 

said spring release pins for biasing said spring to 
a smaller diameter and relieving the driving fric 
tion between said spring and said drum for re 
leasing the driving connection therebetween on 
sudden deceleration of said mechanism, 

. A driving mechanism including a driving 
member having a drum secured thereto with a 
spring seat groove therein, an arcuate spring hav 
ing spaced apart ends and formed with a radial 
width which varies inversely with the circum 
ferential distance from the midpoint circumfer 
entially of the spring and arranged under com 
pression in engagement with the surface of said 
drum spring seat groove, a driving part on each 
end of said spring, a driven member including a 
drive plate secured thereto, means including driv 
ing parts on said drive plate arranged for engage 
ment with said spring driving parts for trans 
mitting torque from said driving member to said 
driven member through said spring, means in 
cluding a spring release pin on each end of said 
spring and an inertia load release device including 
a plate rotatably mounted on said driven member 
and arranged for engagement with Said spring re 
lease pins for biasing said spring to a smaller 
diameter and relieving the driving friction be 

leasing the driving connection therebetween on 
sudden deceleration of said mechanism, 

5. A driving mechanism including a driving 
member having a driving shaft and a drum se 
cured thereto, an arcuate spring having Spaced 
apart ends and arranged under compression in . 
said drum for providing a frictional driving con 
nection with said drum, a driving part On each 
end of said spring, a driven member including a 
driven shaft with a drive plate secured thereto, 
means including driving parts on said drive plate 
arranged for engagement with said spring driving 
parts for transmitting torque from said driving 
member to said driven member through said 
spring, a spring release pin on each end of said 
spring, and an inertia load release means includ 
ing a plate rotatably mounted on said driven shaft 
and provided with an opening having tapered cam 
side surfaces arranged for engagement with said 
spring release pins for biasing said spring to a 
smaller diameter and relieving the driving fric 
tion between said spring and said drum for re 
leasing the driving connection therebetween on 
sudden deceleration of said mechanism. . 

6. A driving mechanism including a pair of 
members adapted to be coupled by a slip clutch 
comprising a drum secured to one of said men 
bers, an arcuate spring having spaced apart ends 
and formed with a radial width which varies 
inversely with the circumferential distance from 
the midpoint circumferentially of the spring and 
arranged under compression in engagement with 
the inner surface of said drum, a driving part on 
each end of said spring, a drive plate Secured to 
the other of said members, means including 
driving parts on said drive plate arranged for 

(O 

tween said spring and said drum spring seat for 
releasing the driving connection therebetween on 
sudden deceleration of said mechanism. 

8. A driving mechanism including a driving 
member having a driving shaft and a drum se 
cured thereto with a spring seat groove therein, an 
arcuate spring having spaced apart ends and 
formed With a radal width which varies in 
versely with the circumferential distance from 
the midpoint circumferentially of the spring and 
arranged under compression in engagement with 
the surface of said drum spring seat groove, a 
driving projecting part on each end of said spring, 
a driven member including a driven shaft with a 
drive plate secured thereto arranged in said drum 
within said spring, means including driving pro 
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engagement with said spring driving parts for 
transmitting torque from one of said members to 
the other of said members through said spring, 
means including a spring release pin on each end 
of said spring and an inertia load release device 
including a plate rotatably mounted on one of 

O 

jecting parts on said drive plate arranged for en 
gagement with said spring driving projecting 
parts for transmitting torque from 'said driving 
member to said driven member through said 
spring, a spring release pin projecting from each 
end of said spring away from said drum, and in 
inertia load release means including a plate ro 
tatably mounted on said driven shaft and provided 
with an opening having tapered can side surfaces 
arranged for engagement with said spring re 
lease pins for biasing said spring to a smaller di 
ameter and relieving the driving friction between 
said spring and said drum spring seat for releas 
ing the driving connection therebetween on Sud 
den deceleration of Said mechanism, 

9. A driving mechanism including a driving 
member and a driven member adapted to be 
coupled by a slip clutch comprising a drum se 
cured to said driving member, means including 
friction shoe members and an arcuate spring have 
ing spaced apart ends and arranged under Com 
pression in engagement with the inner surface 
of said friction shoe members for biasing said fric 
tion shoe members into frictional driving connec 
tion with said drum, means including a drive plate 
secured to said driven member arranged to apply 
force to said spring for transmitting torque from 
said driving member to said driven member 
through said spring, means including an inertia 
load release device including a plate member ro 
tatably mounted on said driven member and ar 
ranged for mechanical connection with said spring 

said members and arranged for engagement with 75 for biasing said spring to a smaller diameter for 
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releasing the driving connection between said 
driving and driven members on sudden decelera 
tion of said mechanism. 

10. A driving mechanism' including a driving 
member and a driven member adapted to be 
coupled by a slip clutch comprising a drum se 
cured to said driving member, means including 
friction shoe members and an arcuate spring hav 
ing spaced apart ends and arranged under com 
pression in engagement with the inner surface 
of said friction shoe members for biasing said 
friction shoe members into frictional driving con 
nection with said drum, means including a drive 
plate secured to said driven member arranged 
to apply force to said spring for transmitting 
torque from said driving member to said driven 
member through said spring, means including a 
spring release pin on each end of Said Spring and 
an inertia load release device including a plate 
member rotatably mounted on said driven mem 
ber and arranged for engagement with said Spring 
release pins for biasing said spring to a smaller 
diameter for releasing the driving connection be 
tween said driving and driven members on Sud 
den deceleration of said mechanism. 

11. A driving mechanism including a driving 
member and a driven member adapted to be 
coupled by a slip clutch comprising a drum Se 
cured to said driving member, means including 
friction shoe members and an arcuate spring hav 
ing spaced apart ends and arranged under com 
pression in engagement with the inner surface of 
said friction shoe members for biasing said fric 
tion shoe members into a frictional driving con 
nection with said drum, a driving part on each end 
of said spring, a drive plate secured to said driven 
member, means including driving parts on said 
drive plate arranged to apply force to said spring 
driving parts for transmitting torque from said 
driving member to said driven member through 
said spring, means including an inertia load re 
lease device comprising a plate member rotatably 
mounted on said driven member and arranged 
for mechanical connection with said Spring for 
biasing said spring to a smaller diameter for re 
leasing the driving connection between said driv 
ing and driven members on sudden deceleration of 
said mechanism. 

12. A driving mechanism including a driving 
member and a driven member adapted to be coul 
pled by a slip clutch comprising a drum secured 
to said driving member, means including circum 
ferentially spaced apart friction shoe members in 
said drum and an arcuate spring having Spaced 
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apart ends and arranged under compression in 55 
engagement with the inner surface of said fric 
tion shoe members for biasing said friction shoe 
members into a frictional driving connection with 
said drum, a driving part on each end of said 

Spring, a drive plate secured to the said drive 
member, means including driving parts on said 
drive plate arranged for mechanical connection 
with said spring driving parts for transmitting 
torque from said driving member to said driven 
member through said spring, means including a 
spring release pin on each end of said spring and 
an inertia load release device including a plate 
member rotatably mounted on said driven mem 
ber and arranged for engagement with said spring 
release pins for biasing said spring to a smaller 
diameter for releasing the driving connection be 
tween said driving and driven members on Sud 
den deceleration of said mechanism, said inertia 
plate member having an axially extending flange 
with guide openings therein through which said 
shoe members loosely extend. 

13. A driving mechanism including a driving 
member and a driven member adapted to be coll 
pled by a slip clutch comprising a drum secured 
to said driving member, means including friction 
shoe members and an arcuate spring having 
spaced apart ends and formed with a radial width 
which varies directly with the circumferential 
distance from the midpoint circumferentially of 
the spring and arranged under compression in 
engagement with the inner. Surface of said fric 
tion shoe members for biasing said friction shoe 
members into a frictional driving connection with 
said -drum, a driving part on each end of said 
spring, a drive plate secured to said driven mem 
ber, means including driving parts on said drive 
plate arranged for mechanical connection with 
said spring driving parts for transmitting torque 
from said driving member to said driven member 
through said spring, means including a spring 
release pin on each end of said spring and an 
inertia load release device including a plate mem 
ber rotatably mounted on said driven member and 
arranged for engagement with said spring release 
pins for biasing said spring to a smaller diameter 
for releasing the driving connection between said 
driving and driven members on sudden decelera 
tion of said mechanism. 
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