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My invention relates, generally, to clutch con-
struetions and it has particular relation to the
construction of clutches for transmitting rela-
tively small amounts of torque such. as used for
driving clock mechanisms and the like,

It is customary to provide g synchronous elec-
tric motor for driving a time indicating mecha-
nism. Usually the motor operates at relatively
high speed, such as 450 R. P. M. This speed
must be reduced in order to drive a minute hand
at one revolution per hour and the hour hand one
revolution during each 12 hours. A reduc.ion
gear train is employed for this purpose.

It is conventional to reduce the moter speed by
8 suitable gear train to one revolution per hour.
‘This speed is suitable for driving the minute hand.
Additional gear reduciion is provided for driving
the hour hand. .

It is of course necessary to provide for setting
the minute and hour hands to the correct time
when the clock is first placed in operation and
afterwards when the motor becomes de-energized
by power failure or for other reasons. Because of
the relatively great gear reduction involved, it is
not practical to rotate the reduction gear train
while the minuie and hour hands are being set.
Therefore, some means, such as a clutch, is pro-
vided to permit setting of the hands without at
the same time operating the gear train.

The object of my invention, generally stated,
is to provide a cluteh for a reduction gear train
for a clock mechanism or the like which shall be
simple and efficient in operation, have relatively
long life and which may be readily and economi-
cally manufactured and installed.

Another object is to locate the ciuich within
the housing of the reduetion gear train.

A further object is to interconnect frictionally
the last gear wheel of the gear train and a shaft
which drives the time indicating mechanism to
provide driving connection therebetween while
permitting rotation of the shaft to set the time
indicating means without operating the gear
train.

A still further chieci is to employ a face of the
last gear wheel as a part of the clutch.

Another object is to provide substantially iine
contact between a clutch spring washer and a
shoulder on the cluich bushing fast on the shaft.

Further objects of my invention will, in part,
be obvious and in part appear hereinafter,

My invention is disclosed in the embodiments
thereof shown in the accompanying drawings and
it comprises the features of construction, com-
bination of elements and arrangements of parts
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which will be exemplified in the constructions
hereinafter set forth and the scope of the appli-
cation of which will be indicated in the appended
claim, ’

For a more complete undersianding of the
nature and scope of my invention reference may
be had to the following detailed description taken
in connection with the accompanying drawings
in which:

Figure 1 is a sectional view through a portion
of the reduction gear casing showing the clutch
assembled on g time setting shaft;

Figure 2 shows the parts making up the clutch
disposed in spaced relation and shown in section
to more clearly illustrate the details of construe~
tion involved; o

Figure 3 is a top plan view of the gear case

. with the cover removed; ang
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Figure 4 is a view, in side elevation, of the gear
case and motor mounted thereon, a portion of
the gear case and cover being shown in seciion to
illustrate the interna] details of construction.

Referring now particularly to Figures 3 and 4
of the drawings, it will be observed that the ref-
erence character 10 designates a gear case which
is preferably formed of sheet metal and which
has mounted thereon a small synchronous elec-
tric motor (1. The motor 1} may be of conven-
tional construction and, in so far as .the present
invention is concerned the details thereof are not
important. The motor (| is arranged to drive a
pinion 12, it being understood that the pinion i2
is mounted on a shaft on which the motor roLor
is also mounted. The speed at which the pinion
{2 rotates depends of course upon the design of
the motor 1 and the frequency of the alternating
curreni with which it is energized. For illus-
trative purposes it may be assumed that the pin-
ion 12 is driven by the motor i1 at a speed of
450 R. P. M.

As indicated hereinbefore it is necessary to re-
duce the speed of the pinion {2, This may be
accomplished by a gear train comprising gear
wheels and pinions 13 through 25. If will be
noted that the gear wheels and pinions 13—25 are
mounted within the gear case 10 and are suit-
ably positioned therearound so as to provide the
necessary driving engagement therebetween. The
gear train terminates in the gear wheel 25 which
will be referred to hereinafter as clutch gear
wheel 25.

The clutch gear wheel 25 is mounted for rota-
tion with respect to a shaft 26 and, as will herein-
after appear, is arranged to be frictionally con-

55 nected thereto through a spring disc clutch. The
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shiaft 26 is rotatably supported by bearings 27 and
28 which are carried respectively in a gear case
cover 29 and the gear case 10 as shown in Fig-
ure 4.

In the embodiment of the invention shown in
Figure 4 the shaft 26 carries at one end a pinion
30 and at its other end a gear wheel 31. The
gear reduction between the pinion 12 and the
clutch gear wheel 25 is such that the latter ro-
tates at o speed of one revolution per hour. Ac-
cordingly, the pinion 30 and gear wheel 31 are
driven at this speed. The pinion 30 may be
arranged to drive an hour hand through a fur-
ther reduction gear train (not shown). This is
indicated diagrammatically on the drawing. Like-
wise the gear wheel 31 is indicated as driving
time indicating means. The gear wheel 31 can
be arranged to drive a second gear wheel 31’
which in turn drives the minute hand at a speed
of one revolution per hour.

Referring now to Figures 1 and 2 of the draw-
ings, it will be observed that a time setting shaft
26’ is provided which corresponds to the shaft 26
previously referred to and shown in Figures 3 and
4 of the drawings. The time setting shaft 26’
may be used where the pinion 30 is arranged to
drive both the minute hand and the hour hand.
At its outer end the shaft 26’ may be knurled, as
indicated at 32. The pinion 30 may be pressed
on the knurled portion of the shaft 26’ and there-
by held mechanically in place.

At its rear end the time setting shaft 26” has a
time seb knob 34 threaded thereon. The knob 34
permlts manual rotation of the time setting shaft
26’ for the purpose of rotating the pinion 30 to
set the hour and minute hands as may be desired.
" When the construction shown in Figure 4 is
employed, a time setting shait 33 and knob 34
may be provided for manually rotating the gear
wheel 31’ which meshes with the gear wheel 31.

Tn either of the constructions shown in Figure 1
or Figure 4 of the drawings it is desirable to pro-
vide frictional connections between the clutch
gear wheel 25 and the shaft 26" or 26 so as to

permlt either of these shafts to be rotated for .

setting the time indicating means without ef-
fectmg rotation of the clutch gear wheel 256 and
the gear train which drives the same. This is
accomplished by a clutch mechanism the con-
struction of which is identical for both embodi-
ments shown in Figures 2 and 4. Accordingly, it
will be descrlbed in detail with reference to Fig-
ure 1, it being understood that the description is
applicable to the construction shown in Figure 4.

Mounted on the shaft 26’ is a clutch bushing
35. The bushing 35 is held in place by a knurled
section 36, the bushing 35 being pressed over the
' same.

Tt will be observed that the clutch gear wheel 25
is carried by the pushing 35. The clearance be-
tween the clutch gear wheel 25 and the outer pe-
riphery of the bushing 35 is such that the former
is’ free to rotate relatlve to the latter in so far
as direct engagement therebetween is concerned.
The clutch gear wheel 25 is held in place on the

bushing 35 in part by a clutch washer 37 which

in turn is secured to the bushmg 35 by being r1ng
staked as 1nd1cated at 38.

The clutch bushing -85 is provided with an in-
tegrally formed ‘shoulder 89 the outer diameter
of which is substantially less than the dlameter
of the clutch gear wheel 25. The shoulder 39 has
a convex curved surface 46 which faces the gear
wheel “25 and which is arranged to have a sub-
stantxally line contact engagement with a frusto-
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conical surface 41 formed in a clutch spring disc
42. At its outer periphery the clutch spring dise
42 has an annular flat portion 43 which is ar-
ranged to bear against the adjacent flat surface
of the clutch gear wheel 25.

The clutch spring disc 42 has sufficient in-
herent resiliency to provide a frictional driving-
connection between the clutch gear wheel 25 and
the clutch bushing 85. Because of the line con-
tact provided by the curved surface 40 on the
shoulder 39, the clutch spring disc 42 rotates with
the clutch gear wheel 25 and relative fo the bush-
ing 35 when the shaft 26" is manually rotated. It
will be understood however that the clutch spring.
disc 42 is rotatable relative fo the clutch gear
wheel 25 but because of the difference in fric-
tional engagement between the clutch spring dise
42 and the clutch gear wheel 25 on the one hand
and between the clutch spring disc 42 and the
curved surface 40 of the clutch bushing shoulder
39 on the other hand, the relative rotation takes
place asdescribed.

The clutéh spring disc 42 may be arranged to
transmit various amounts of torque between the
clutch gear wheel 25 and the cluteh bushing 35.
In the embodiment of the invention disclosed in
Figures 1 and 2 the construction is such as to
transmit twenty-one inech pounds of torque.
However, the amount of torque transmitted may
he more or less. It may be even as low as five
inch pounds.

It will be understood that the showing in the
drawings of the various parts making up the
clutch is at a greatly enlarged scale. This is for
the purpose of more clearly illustrating the con-
structional features of the invention. In g par-
ticular embodiment of the invention which has
been constructed the clutch gear wheel 25 has an
outside diameter of .773’". The clutch spring disc
has an outside diameter of 454,'". The bushing
85 has an outside diameter of .266'’. It will be
undﬂrstood that these d1mens1ons are given solely
for the purpose of illustration and are not to be
considered as limiting the scope of the invention
other than as set forth in the appended claim.

Various materials can be used in making the
gear wheels and pinions forming the gear train.
For example, the clutch gear wheel 25 may be
of yellow brass having & tin plate finish. The
clutch spring disc 42 may ‘be formed of stainless
steel having a thickness of aboub B807’. ‘The
clutch bushing 35 may be formed cf brass rod
screw stock. The time setting shaft 28’ may be
formed of mirror finished steel.

Since certain further changes can be made in
the foregoing constructions w1thout departing
from the spnlt and scope thereof, it is intended
that all matters shown in the accompanying
drawings and described hereinbefore shall be in-
terpreted as illustrative and not in a limiting
sense.

I claim as my invention:

In combination, a rotatable circular drive mem-
ber having a friction drive surface, a shaft driven
by said drive member, a clutch bushing fast on
said shaft having a shoulder substantially smaller
in diameter than the diameter of said drive mem-
ber and axially spaced ‘therefrom and presenting
a convex curved surface thereto, and a cluteh
spring disc ha,vmg a flat outer ahnular portion
for frictionally engaging said surface and &
frusto-comcal inner portion for frictionally en-
gagmg said convex curved surface, said frictional
engagement of said dise with said drive surface
and said convex surface being such as to allow
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initial slippage to occur between said dise and Number
said convex surface. 769,559
WILLIAM P. GALLAGHER. 1,960,311
2,051,824
REFERENCES CITED 5 2,150,633
The following references are of record in the 2,345,910

file of this patent:

UNITED STAKES PATENTS Number
Number Name Date 10 209,916
240,380 Buek oo Apr. 19, 1881 692,665

6

Name Date
McCabe ___.________ Sept. 6, 1904
Spear _______________ Mar. 7, 1933
Coates . __________ Aug. 25, 1936
Rhodesetal. ________ Mar. 14, 1939
Faweett . ___________ Apr. 4, 1944
FOREIGN PATENTS

Country Date
Great Britain ______________ 1924

Germany . _______________ 1940



