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The present invention relates to clutch mecha-
nism and more particularly to a combination
automatically and manually controlled clutch for
motor vehicles.

Application
1933, Serial No.

(C1. 192—105)

which extend laterally from the fly wheel and
hold a ring 15 in spaced relation to the fly wheel.
The bolts 19 pass through peripheral slots 16 and
{1 in the respective plates 18 and 14 but have

5 Some of the objects of the present invention - sufficient clearance to permit free. relative slid- 5
are to provide an improved means for transmit- ing movement of the plates axially along the
ting power from a driving member to a driven bolts 19. The driving plate 13 is preferably
member; to provide a simple and efficient clutch maintained spaced from the control plate 14 by
wherein starting, stopping and operating of the coil springs 18 respectively carried by studs 20

10 vehicle takes place without shifting of gears threaded into the ring 15 and extending into the 10
from one speed ratio to another; to provide a =~ fly wheel to follow the movement thereof. Studs
centrifugal control for clutches wherein a posi- 20 are adapted to be locked in adjusted position
tive operation of the clutch plates is had at all by means of nuts threaded thereon. The pres-
times; to provide a selecting mechanism for sure set up by spring 18 may be individually ad-

15 clutches whereby an automatically operated Justed by loosening the nuts associated with, 15
clutch can be converted at will into an ordinary studs 20, and rotating the latter so as to increase
manually contfrolled clutch and vice versa; to or decrease the compression of springs 18, by

" provide a fulerum means for the centrifugally grasping the squared end thereof by a wrench or
controlled levers wherein free swing of the levers the like. The control plate 14 is under the

" 20 takes place at all operating speeds; to provide a  Dressure of a plurality of coil springs 21 held re- 20
fulerum construction which not only maintains spectively compressed between cap bushings 22
the weighted levers supported in inoperative po- and the outer face of the control plate 14 so that
sition but functions during the swing of the the latter is normally forced toward the plate 13.
levers, when operating, to maintain an effective Motion is transmitted from the plates 13 and 14

25 short arm leverage; and to provide other im-  to a driven disc 23 which is fast upon a hub 24 25

provements as will hereinafter appear. splined for relative axial sliding movement on a
In the accompanying drawings Fig. 1 repre- driven shaft 25. The outer circumferential por-
sents an end elevation of an automatic clutch = tion of the disc 23 lies between two plate rings 26
embodying one form of the present invention; of friction material interposed between the

30 Figure 2 represents a section taken: axially ©plates I3 and {4, so that shifting of either plate 30
through the device, but including the addition of {3 or 14 toward the other will cause rotation of

+ one form of clutch control and selecting means; the driven disc 23. These rings 26 are fast to

Figure 3 represents a sectional detail of a form  the disc 23 and are the friction members which
of spring pressed friction plate holding means; transmit the power and prevent wear as well as

35  Pigure 4 represents a portion of the fily wheel, slipping of the clutch disc 23. 35
showing details of one form of counter weight For automatically moving the plate 13 to lock
mounting: the driving and driven elements together, the

Figure 5 represents a like portion to Fig. 4 outer peripheral edges of the plates 13 and 14 are
but showing a modified form of the invention; slotted at suitable intervals to receive respec-

40 Figure 6 represents a side elevation of a por- tively the long arms of transversely disposed 40
tion of the selecting mechanism showing a differ- levers 27, the free ends of which respectively ter-
ent position from Figure 2; and minate in weights 28 to be subject to centrifugal

Figure 7 represents a detail in side elevation forces. The short arms of the levers 27 are held
of the selector actuating means. by the spring pressed action of the plate 13

45 Referring to the drawings a clutch mechanism against the inner face of the fly wheel (4, and 4%
10 is shown, by way of example, as suitable for are fulcrumed upon pins 30 projecting outward-
equipment with an automatic drive and selective - ly from the face of the flywheel to abut and sup-
control embodying one form of the present in- port the respective levers 271. As here shown
vention. Generally considered the clutch mech-. each lever 27 is fulcrumed upon two of the pins

50 anism 10 consists of a fiy wheel i1 fixed to a 30, and the head of each rounded to converge 70
driving shaft {2 and having a gear 9 for starting toward the outer end of the pin. The contour of
purposes. As here shown the clutch parts in- each rounded head is generally designed to cor-
clude a driving annular plate {3 and an annular respond to the arc of travel of its lever 27 and

55 control plate 14 both of which are driven by the hence the lever arm 21 rides along the face of the 65

fly wheel 11 through the medium of bolts 19

head to maintain a positive fulerum without giv-
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ing any resistance to the outward swing of the
weight 28. It will thus be seen from Figure 4
that each weighted lever arm 27 is fulerumed
upon two heads of the pins 30 and hence is pre-
vented from axial turning during its swinging
motion while an effective thrust is given to the
short arm of the lever 2T to force the clutch
discs together for driving purposes. The whole
supporting fulcrum structure is such as to allow
the weights the required free swinging action
under centrifugal forces and at the same time
maintaining a fixed point about which the mo-
ment of force acts.

In Figure 5 of the drawings a modified fulerum
structure is provided wherein the short arm of
the weight lever 27 is provided with a V or conical
seat 31 in its face next to the fly wheel and in
which is received the head 32 of a single ful-
crum pin 33, the shank of which seats in a socket
34 provided in the fly wheel as will be under-
stood. This form of the invention also serves
to hold the several weighted structures in posi-
tive engaging relation and insures the required
free swinging of the weights about the fixed ful-
crum. This free swinging of the weight levers
takes place while a positive fulcrum bearing is
maintained on the pin by reason of the contour
of the head which has a curvature correspond-
ing to the arc of travel of the lever. In this way
lost motion and play of the weight levers relative
to the fly wheel and friction plates is prevented
and the desired positive rocking leverage is ob-
tained.

For the purpose of adjusting and locating the

5 control plate 14 so that it can assume the proper

positions for automatic and manual operation, a
plurality of levers 35, here shown as three, are
pivoted respectively at 36 in ears 37 projecting
from the outer face of the plate 14 at equal dis-
tances apart. These levers 35 are fulcrumed re-
spectively at 38 in ears 39 fixed to and project-
ing inwardly from the ring 15 at points to provide
short lever arms at the pivoted ends of the levers
and long free arms which terminate in aligned
relation to the axial opening in the ring (5. The
levers 35 are of the same length and terminate
in bearing ends 40 which are machined after
assembly while under the pressure of the springs
2| to ensure the three ends 40 lying in the same
vertical plane. The levers 35 are held in any
adjusted position or changed from one position to
another by a collar 41 having a face parallel to
the plane of the ends 40 and arranged to bear
against said ends. This collar 41 is keyed for
axial sliding upon a tubular extension 42 of a
main housing 43 and through which extension
the driven shaft 25 passes to enter the hub 24.
The collar 41 is held as an abutment against
the lever ends 40 by a selecting collar 44 rotat-
ably and slidably mounted upon the extension 42
and seating against an adjustable ring nut 45
screw threaded upon the extension 42. This
ring nut 45 is preferably radially apertured about
its periphery to receive a suitable tool for turn-
ing it to a new position, where it can be locked
by a latch spring 46 mounted on a fixed part and
arranged to seat in a selected locking aperture.
Since the collar 41 bears against the selecting
collar 44 and the latter bears against the set ring
nut 45, the levers 35 are held fixed by the springs
21 and thereby the operating position of the con-
trol plate 14 is determined. It will be understood
that the position of the extension 42 with respect
to the clutch parts is such that (taking into con-
sideration the combined length of the collars 41
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and 44) the control plate 14 can be initially as-
sembled very close to its proper working posi-
tion. Final adjustment can then be made by
turning the ring nut 45. The construction as
above described applies to the locating of the
plate 14 for automatic control because the com-
bined length of the two collars holds the plate 14
spaced from the adjacent clutch disc so that the
clutch can run free when the fly wheel is running
with the vehicle standing still.

As a means for changing the position of the
plate 14 so that it assumes friction engaging re-
lation with the disc 23 and associated parts,
the meeting sides of the two collars 41 and 44 are
eachh provided with circumferential spaced
graoves 81 complemental in character so that
when one collar is turned relative to the other
the formed projections 48 of each collar will seat

.in the respective grooves 41 of the other collar

and thus reduce the combined length of the col-
Jars by an amount equal to the depth of a pro-
jection 48. Thus, as seen in Figure 6, the in-
terfitting of the grooves 471 and projections 48
allows the collar 41 to move to the right as seen
in this figure and thereby permit the ends of the
levers 35 to move a corresponding distance to the
right so that the control plate 14 can have a
further movement to the left under the influence
of the springs 21. This added movement of the
control plate- 14 brings it into clutching relation
with the other clutch plates and causes motion to
be transmitted from the driving shaft to the
driven shaft 25 and the operation corresponds
to the ordinary manual control’ clutch which is
in clutching position at all times unless the clutch
pedal is shifted to withdraw the control plate 14.
In order that manual shifting of the control plate
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14 to declutched position can take place at will,

the collar 41 is provided with diametrically op-
posite yoke pins 50 which seat respectively in the
yoke arms 5! of a rock hub 52 which is fixed
to a shaft 53 to the end of which the usual clutch
pedal lever is connected for operation.

For the purpose of turning the control collar
44 from one control position to another it is pro-
vided with an integral projecting lug 54 to which
an operating rod 55 is connected and leads to a
convenient location near the operator of the
vehicle. By pulling the rod 55 the coliar 44 can
be turned so that the projections 48 have one
relative position with respect to each other, and
when the rod 5% is pushed in the opposite direc-
tion these projections have a different relative
position. These two distinct positions determine
whether the clutch control plate 14 is in its posi-
tion for automatic operation or is in ifs position
for manual control. :

In order that the outward swing of the weights
28 under centrifugal force can be limited to the
maximum thrust required for all operating speeds,
the ring 15 is provided with an inwardly turned
circumferential flange 56. The depth of this
flange 56 is such as to bring it into the plane of
movement of the weights 28 when swinging out-
wardly and the spacing of the flange 56 from the
weights 28 allows the latter to swing outwardly
far enough to give the desired maximum fric-
tional engagement of the clutch plates while pre-
venting the weights from developing such a force
as to cause breakage and damage to the assembly.

It will now be apparent that a complete uni-
tary clutch mechanism has been devised capable
of efficient operation under both manual and
automatic control and whereby changing from
manual control to automatic control or from auto-

40

50

60

70

75




10

25

30

&0
P

40

45

55

GO

20,508

matic control to manual control can be success-
fully accomplished at the will of the operator.
Also that a simple and effective mounting for
the levers of centrifugal weights has been devised
which ensures ease of assembly and correct per-
manent relation between the operating parts.
Furthermore the provision of a fulcrum having a
contour following the curve of motion of the
weighted levers maintains a maximum lever
thrust in any operative position of the weights and
eliminates slip and lost motion.

Having thus described my invention, I claim:

1. A clutch mechanism comprising a driving
member, a driven member, a driving plate oper-

5 ated by said driving member, a control plate

driven by said driving member, and a driven plate
between said driving plate and said control plate,
in combination with meansincluding centrifugally
operated weights for moving said driving plate
against said driven plate, a spring for pressing
said control plate toward said driven plate, a
plurality of levers respectively fulecrumed to si-
multaneously move said control plate in opposi-
tion to said spring, a collar mounted to engage
said levers simultaneously to hold said levers in
a predetermined position, means including a pair
of relatively rotatable complemental recessed
faces for changing the position of said collar
with respect to said levers, and manually operated
means for rotating one of said faces at will
whereby said collar is shifted from one prede-
termined position to another.

2. A clutch mechanism comprising a driving
member, a driven member, a driving plate oper-
ated by said driving member, a control plate
driven by said driving member, and a driven
plate between said driving plate and said control
plate, in combination with means including cen-
trifugally operated weights for moving said driv-
ing plate against said driven plate, a spring for
pressing said control plate toward said driven
plate, a plurality of levers respectively fulcrumed
to simultaneously move said control plate in oppo-
sition to said spring, a collar mounted to engage
said levers simultaneously to hold said levers in
a predetermined position, means providing a pair
of relatively rotatable complemental recessed
faces for changing the position of said collar with
respect to said levers, manually operated means
for rotating one of said faces at will whereby said
collar is shifted from one predetermined position
to another, and means for, independently of the
operation of said manually operated means, ad-
justing said collar to a third predetermined po-
sition.

3. In an automatic clutch a driving fly wheel,
a driven member, and interposed friction plates,
in combination with a plurality of centrifugally
operated levers, each lever having a short arm
between said fly wheel and said friction plates
and a weighted long arm, and a fulcrum for each
lever projecting axially from and fixed to said
fly wheel, each fulcrum having a curved support-

3

ing face to maintain contact with its lever in all
operative positions of said levers. .

4. In an automatic clutch a driving fly wheel
having portions disposed normal to its axis of
rotation, a driven member, and interposed fric-
tion plates, in combination with a plurality of
centrifugally operated levers, each lever having
a short arm between said fly wheel and said fric-
tion plates and a weighted long arm, pins pro-
jecting axially from the normally disposed por-
tions of said fly wheel to form supports and ful-
crums respectively for said levers, and heads on
said pins forming a curving riding face for each
lever.

5. In an automatic clutch a driving fly wheel,
a driven member, and interposed friction plates,
in combination with a plurality of centrifugally
operated levers, each lever having a short arm
between said fly wheel and said friction plates
and a weighted long arm, each short arm having
a recess, and pins respectively projecting from the
inner face of said fly wheel and seating respec-
tively in said recesses to form supports and ful-
crums respectively for said levers.

6. In an automatic clutch, driving and driven
members mounted for engagement and disen-~
gagement; resilient means normally tending to
bring said members into engagement; a mecha-
nism for controlling engagement and disengage-
ment of said members; a throwout device nor-
mally acting upon said mechanism and operable
to maintain said members disengaged against the
action of said resilient means when the driving
member is operating at idling speed; said throw-
out device comprising relatively movable cam
elements; means for automatically bringing said
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members into engagement when said driving -

member is accelerated to speeds in excess of idling
speed; and means for rocking one of said cam
elements to thereby reduce the effective length
of said throwout device and permit said resilient
means to bring said members into engagement
independently of the action of said automatic
engaging means.

7. In a clutch, driving and driven members
mounted for engagement and disengagement;
resilient means normally urging said members
toward engaged condition; means for releasably
maintaining said members disengaged against the
action of said resilient means when said driving
member is operating substantially at a prede-
termined idling speed; means for automatically
bringing said members into engagement when
sald driving member attains a speed substantially
in excess of said idling speed; said means for
releasably maintaining said members disengaged
against the action of said resilient means em-
bodying means for increasing or decreasing the
clearance that normally exists between said mem-
bers when they are disengaged, and the driving
member is operating at idling speed.

HENRY H. VAIL.
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