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[5 7 ] ABSTRACT 
Disclosed herein is a chain saw including a centrifugal 
clutch assembly driven by a shaft‘ rotated by an engine 
supported by a frame, and including a sprocket driver 
supported for rotation independently of and co-axially 
with the shaft, a clutch drum supported for rotation 
independently of and co-axially with the shaft and for 
releasable driving connection with the shaft in re 
sponse to shaft rotation above a predetermined speed, 
together with cooperating surfaces extending radially 
on each of the sprocket driver and the drum in facing 
relation to each other, and means for holding the 
drum and driver surfaces in frictional engagement 
witheach other for torque transmission therebetween 
below a predetermined torque level, a chain sprocket 
mounted for rotation co-axially with said shaft and 
driven by the sprocket driver, a cutter bar supported 
by the frame, and a saw chain trained around the 
sprocket and the cutter bar. 

13 Claims, 7 Drawing Figures 
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CHAIN SAW TORQUE LIMITING CENTRIFUGAL 
CLUTCH ASSEMBLY 

BACKGROUND OF THE INVENTION 

The invention relates generally to chain saws and 
more particularly, to centrifugal clutches for chain 
saws. Such centrifugal clutches operate in response to 
rotation above a predetermined speed to drivingly con 
nect a chain carrying drive sprocket to the engine and, 
in general, allow little, if any slippage in the event the 
saw chain becomes squeezed in the kerf or otherwise 
is restrained from movement. Such restraint commonly 
involves force transmission in excess of the force trans 
mitted from the engine to the chain and can result in 
damage to the chain, or to the engine, or to intervening 
components. Such forces can develop so rapidly that 
conventional centrifugal clutches often cannot react or 
disengage quickly enough to avoid damge to the chain 
saw. 

Examples of prior chain saw centrifugal clutch con 
structions are found in the following US. patents: 

lrgens 3,144,890 issued August 18, 1964 
Deelman 3,339,596 issued September 5, I967 
Link?eld 3,519,037 issued July 7, 1970 

SUMMARY OF THE INVENTION 

The invention provides a chain saw with a centrifugal 
clutch assembly including therein slip clutch means for 
limiting torque transmission between the driving shaft 
and the chain sprocket. 
More particularly in accordance with the invention, 

the centrifugal clutch assembly includes a chain 
sprocket driver supported for rotation independently of 
and coaxially with the driving shaft, a chain sprocket 
connected to the sprocket driver for common rotation 
therewith, a clutch drum supported for rotation inde 
pendently of and co-axially with the driving shaft and 
for releasable driving connection with the driving shaft 
in response to shaft rotation above a predetermined 
speed, together with cooperating surfaces extending 
radially on each of the sprocket driver and the drum in 
facing relation to each other, and means for holding the 
driver and drum surfaces in frictional engagement with 

' each other for torque transmission therebetween below 
a predetermined torque level. 

Still more speci?cally, the holding means comprises 
one or more spring washers reacting ‘between the, 
clutch drum and the sprocket driver to hold the clutch 
drum and sprocket driver in frictional engagement. 
One of the principal features of the invention is the 

provision of a chain saw including a centrifugal clutch 
incorporating slip clutch means. ‘ 
Another of the principal features of the invention is 

the provision of a chain saw including slip clutch means 
for limiting torque transmission in the event that the 
saw chain encounters an obstruction causing an over 
load condition. 
‘ Still another of the principal features of the invention 
is the provision of a chain saw centrifugal clutch assem 
bly which will provide reliable service over a long and 
useful life and which is economical to manufacture. 
Othe features and advantages of the invention will 

become known by reference to the following drawings, 
general description and claims. 
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DRAWINGS 

FIG. 1 is a perspective view of a chain saw in accor 
dance with the invention. 
FIG. 2 is a side elevational view of a centrifugal 

clutch assembly incorporated in the chain saw shown 
in FIG. ll. 
FIG. 3 is a sectional view taken along line 3-3 of 

FIG. 2. 7 

FIG. 4 is a view similar to FIG. 3 showing the compo 
nents in their relative positions prior to full assembly. 

FIG. 5 is a view similar to FIG. 3 showing a modi?ed 
chain saw centrifugal clutch assembly in accordance 
with the invention. 
FIG. 6 is a view similar to FIG. 5 showing the compo 

nents in their relative positions prior to full assembly. 

FIG. 7 is a view similar to FIG. 3 showing another 
modi?ed chain saw centrifugal clutch assembly in ac 
cordance with the invention. 
Before explaining the'invention in detail, it is to be 

understood that the invention is not limited in its appli 
cation to the details of construction and the arrange 
ments of the components set forth in the following de 
scription or illustrated in the drawings. The invention 
is capable of other embodiments and of being practiced 
and carried out in various ways. Also, it is to be under 
stood that the phraseology and terminology employed 
herein is for the purposes of description and should not 
be regarded as limiting. 

GENERAL DESCRIPTION 

Shown in the drawings is a chain saw 11 including a 
frame .13 which supports an engine 15 and a cutter bar 
17. The engine 15 includes an output shaft 19 which 
supports and drives a centrifugal clutch 21. In turn, the 
centrifugal clutch 21 drives a chain sprocket 23 driving 
a saw chain 25 around the cutter bar 17. If desired, the 
centrifugal clutch 21 can be supported by and driven 
by another shaft driven by the engine output shaft 19. 
As thus far described, the construction is conventional. 

As is also conventional, the centrifugal clutch 21 in 
cludes (see FIGS. 2 and ‘3) a clutch drum 31 ‘which is 
suitably mounted for rotation relative to the shaft 19 
and which includes an inner cylindrical surface 33, to 
gether with a clutch driver (not shown) which is keyed 
or otherwise ?xed to the shaft 19 for common rotation 
therewith and one or more clutch shoes (not shown) 
which are rotated by the driver and carried for move 
ment in response to rotation above a predetermined 
speed, into driving engagement with the inner cylindris 
cal surface 33 of the clutch drum 21. i 

In accordance with the invention, the centrifugal 
clutch 21 is a part of a centrifugal clutch assembly 41 
which includes slip clutch means 43 provided between 
the chain sprocket 23 and the clutch drum 31 in order 
to afford unlimited rotary slippage between the clutch 
drum 31 and the chain sprocket 23 so as thereby to 
limit torque transmission therebetween under over load 
conditions and particularly to limit vtorque transmission 
from the chain sprocket 23 through the centrifugal 
clutch 21 to the engine 15. 

Still more particularly, the centrifugal clutch assem 
bly 41 incorporated in the chain saw shown in FIG. 1 
is shown in FIGS. 2 and 3 and comprises a sprocket 
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7 driver 45 including a hub 47 which is rotatably sup 
ported on the shaft 19. Also .forming a part of the 
sprocket driver 45 is a ?ange 49 which extends from 
the hub 47 and which includes a shoulder formed by an 
annular, radially extending surface 51 and a cylindrical 
surface 53. Adjacent to the cylindrical surface 53, the 
hub 47 includes an annular groove 55. Axially adjacent 
to the groove 55, the hub 47 includes a spline portion 
57 adapted to receive the chain sprocket 23 so as to ro 
tate the chain sprocket 23 in response to rotation of the 
sprocket driver 45. Any suitable means, such as a snap 
ring, (not shown), can be employed to retain the chain 
sprocket 23 on the sprocket driver 45. Other arrange 
ments for mounting a sprocket and for driving the 
sprocket from the driver are within the scope of the in 
vention. 

In still further accordance with the invention, the 
clutch drum 31 includes an annular portion 61 with a 
central aperture 63 and a margin extending around the 
aperture 63 in the form of a radially extending annular 
surface65 adapted to engage the annular surface 51 of 
the sprocket driver 45 so as to transmit torque there 
between. The annular portion 61 also includes a sur 
face 67 spaced axially from the surface. 
Also in accordance with the invention, means are 

provided for holding the clutch drum surface 65 in en 
gagement with the sprocket driver surface 51 so as to 
facilitate torque transmission therebetween. While var 

. ious other constructions can be employed, in the con 
struction illustrated in FIGS. 2 through 4, such holding 
means comprises resilient or spring means in the form 
of an annular spring washer 71 which reacts between 
the clutch drum surface 67 and the sprocket driver 45. 
Various means can be provided to facilitate reaction of 
the spring washer 71 against the sprocket driver 45. For 
instance, a snap ring could be seated in the annular 
groove so as to react against the spring washer 71. In 
the illustrated construction, the spline portion 57 on 
the sprocket driver 45 includes a plurality of ribs 73 
and the spring washer 71 is provided with a like plural 
ity of spaced notches 75 affording axial movement of 
the spring washer 71 axially of the splined portion 57. 
Also provided in the spring washer 71 are a like plural 
ity of recesses or pockets 77 which are located between 
the notches 75 and which are adapted to receive the ax 
ially inner ends of the ribs 73 of the spline portion 57 
to prevent axial outward movement of the spring 
washer 71 relative to the sprocket driver 45. Thus, in 
assembly, the spring washer 71 is slipped over the 
splined portion 57 and collapsed until essentially flat, 
or close to being ?at, and then rotated slightly within 
the groove 55 so as to enable the ends of the spline ribs 
73 to seat in the recesses 77 when the force compress 
ing or collapsing the spring is removed. 
Spring means other than the washer 71 can also be 

employed, as for instance, coil spring means or a rub 
ber spring means. 

Prior to final assembly, the components of the cen 
trifugal clutch assembly 41 have the relationship shown 
in FIG. 4, while the ?nal assembly relationship is shown 
in FIG. 3. ' 

In operation of the centrifugal clutch assembly 41, 
the force applied by the spring washer 71 holds the sur 
faces 55 and 65 against each other to permit full torque 
transmission from the engine 15 to the saw chain 25 
without material slippage. However, in the event the 
saw chain 25 becomes lodged in wood or otherwise en 
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counters an obstacle, the slip clutch means 43 incorpo 
rated in the centrifugal clutch assembly 41 will prevent 
imposition of excessive strain on both the saw chain 25 
and the engine 15 by permitting slippage as soon as an 
over load condition develops. 
Shown in FIGS. 5 and 6 is another chain saw centrifu 

gal clutch assembly 101 which is in accordance with 
the invention and which is constructed in essentially 
the same manner as is the centrifugal clutch assembly 
41, except as described below. Accordingly, the same 
reference numerals have been applied to components 
shown in FIGS. 5 and 6 as have been applied to the cor 
responding components of the construction shown in 
FIGS. 2 through 4. 
The centrifugal clutch assembly 101 differs from the 

centrifugal clutch assembly 41 by reason of the incor 
poration ofa backing washer 103 which, in effect, con 
stitutes another spring washer, which is oppositely ar 
ranged with respect to the spring washer 71, and which 
preferably includes an annular outer lip or ?ange 105. 
Prior to ?nal assembly, the two spring washers 71 and 
103 have the relationship shown in FIG. 6, while the 
final assembly relationship is shown in FIG. 5. 
The construction shown in FIG. 5 affords the advan 

tage of applying axial force from the spring backing 
washer 103 to the clutch drum 31 over a larger area 
then is the case with the essentially linear engagement 
between the spring washer 71 and the clutch drum 31 
as shown in the construction illustrated in FIGS. 2 
through 4. 
Shown in FIG. 7 is still another centrifugal clutch as 

sembly 125 which is essentially of the same construc 
tion as that shown in FIGS. 2 through 4 except that 
?ber washers 127 are respectively employed between 
the surfaces 55 and 65 and between the spring washer 
71 and the surface 67. As the components of the cen 
trifugal clutch assembly 125 are otherwise generally of 
the same construction as that illustrated in FIGS. 2 
through 4, the same reference numerals have been ap 
plied to the components shown in FIG. 7 as have been 
applied to the corresponding components in the con‘ 
struction shown in FIGS. 2 through 4. 
Various of the features of the invention are set forth 

in the following claims. 
What is claimed is: 
1. A centrifugal clutch assembly including a sprocket 

driver, a clutch drum supported for rotation indepen 
dently of and co-axially with said sprocket driver and 
including a cylindrical surface adapted for releasable 
driving connection with a drive shaft in response to 
drive shaft rotation above a predetermined speed and 
a radially extending surface, and slip clutch means 
comprising said radially extending clutch drum surface, 
a cooperating surface extending radially on said 
sprocket driver in facing relation to said radially ex 
tending clutch drum surface, and means for holding 
said radially extending surfaces in frictional engage 
ment with each other for torque transmission between 
said frictionally engaged radially extending surfaces 
only below a predetermined torque level. 

2. A centrifugal clutch assembly in accordance with 
claim 1 and further including a chain sprocket mounted 
on and driven by said sprocket driver for common rota 
tion therewith. 

3. A centrifugal clutch assembly in accordance with 
claim 1 wherein said sprocket driver includes a shoul 
der formed by a cylindrical surface and by said radially 
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extending surface and wherein said radially extending 
drum surface includes an aperture receiving therein 
said cylindrical surface of said sprocket driver. 

4. A centrifugal clutch assembly in accordance with 
claim 1 wherein said clutch drum includes a portion de» 
?ned between said radially extending surface and a sec~ 
ond surface spaced axially from said radially extending 
surface and wherein said holding means comprises a 
spring washer reacting between said axially spaced sur 
face of said clutch drum and said sprocket driver. 

5. A centrifugal clutch assembly in accordance with 
claim 4 wherein said sprocket driver also includes an 
annular groove adjacent to said surface and wherein 
said spring washer includes a portion located in said 
groove. 

6. A centrifugal clutch assembly in accordance with 
claim 5 wherein said sprocket driver includes, in axially 
adjacent relation to said groove, a splined portion in~ 
eluding a series of ribs, and wherein said portion of said 
spring washer located in said groove includes pockets 
receiving the axially inner ends of said ribs, and further 
including a chain sprocket carried on said splined por~ 
tion. 

7. A chain saw comprising a frame, an engine sup 
ported by said frame, a rotatably mounted shaft driven 
by said engine, a centrifugal clutch carried on said shaft 
and including a clutch drum supported for rotation in 
dependently of and co-axially with said shaft and in 
cluding a cylindrical surface, a radially extending sur 
face, and means for releasably drivingly connecting 
said cylindrical surface with said shaft in response to 
shaft rotation above a predetermined speed so as to 
provide torque transmission between said shaft and 
said clutch drum in response to shaft rotation above the 
predetermined speed, a chain sprocket mounted for ro 
tation co-axially with respect to said shaft, a sprocket 
driver rotatably mounted onrsaid shaft and drivingly 
connected to said chain sprocket and including a sur 
face extending radially in facing relation‘to said radially 
extending clutch drum surface, and means for holding 
said radially extending surfaces in frictional engage 
ment with each other to afford torque transmission be 
tween said radially extending frictionally engaged sur 
faces only below a predetermined torque level. 

8. A chain saw comprising a frame, an engine sup 
ported by said frame, a rotatably mounted shaft driven 
by said engine, a chain sprocket mounted for rotation 
co-axially with said shaft, a cutter bar supported by said 
frame, a saw chain trained around said sprocket and 
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said cutter bar, and a centrifugal clutch assembly 
driven by said shaft and including a sprocket driver 
supported for rotation independently of and co-axially 
with said shaft and drivingly connected to said chain 
sprocket for common rotation therewith, a clutch drum 
supported for rotation independently of and co-axially 
with said shaft and including a cylindrical surface and 
a radially extending surface, means for releasably driv 
ingly engaging said cylindrical surface with said shaft in 
response to shaft rotation above a predetermined speed 
so as to afford torque transmission in response to shaft 
rotation above the predetermined speed,‘ slip clutch 
means for limiting torque transmission between said 
shaft and said sprocket driver and including said radi 
ally extending clutch drum surface and a cooperating 
surface extending radially on said] sprocket driver in 
facing relation to said radially extending clutch drum 
surface, and means for holding said radially extending 
surfaces in frictional engagement with each other for 
torque transmission therebetween only below a prede 
termined torque levels. 

9. A chain saw in accordance with claim 8 wherein 
said sprocket driver includes a shoulder formed by a 
cylindrical surface and by said radially extending sur 
face and wherein said radially extending drum surface 
includes an aperture receiving therein said cylindrical 
surface of said sprocket driver. 

10. A chain saw in accordance with claim 8 wherein 
said clutch drum includes a portion defined between 
said radially extending surface and a second surface 
spaced from said radially extending surface axially of 
said shaft and wherein said holding means comprises a 
spring washer reacting between said axially spaced sur~ 
face of said clutch drum and said sprocket driver. 

11. A chain saw in accordance with claim 10 wherein 
. said sprocket driver also includes an annular groove ad 
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jacent to said surface and wherein said spring washer 
includes a portion located in said groove. 

12. A chain saw in accordance with claim 11 wherein 
said sprocket driverincludes, in axially adjacent rela 
tion to said groove, a splined portion including a series 
of ribs, wherein said chain sprocket is carried on said 
splined portion, and wherein said portion of said spring 
washer located in said groove. includes pockets receiv 
ing the axially inner ends of said ribs. 

13. A chain saw in accordance with claim 8 wherein 
said chain sprocket is supported on said sprocket 


