- March 24, 1936. A. G. HERRESHOFF - . 2,034,757
- CLUTCH | _
Filed Jan. 19, 1934
o _
B _ /7
\\\\\\\\\\. B NNNNRN NN AN B

-"!h_’

%
—

N AR o2 T
»

/.
N
Al gl 7

x
_ fIINEY ||| G ///
N "N\Q?/ >
i H. H3a §\\\\\41/.
) ."‘”";‘_-i‘.'--..;;h? ‘ 1 n Il-'..
| ) | sﬂymm%%d-
. Ryi | . 4

N
\

7
N

ﬂﬂﬁﬂﬂﬂﬂﬂﬁﬁﬂhﬁﬂﬂﬁﬁﬁﬂh\\

T
| e
- AT BN
| % ///,,m:m@-
21 /) W77

AN

‘‘‘‘‘‘

20 -

/ - -
-SNﬁﬁéZZESEéi?
R

| “ P TH T TFEFTETEFS BRGNP
A \ s

,..,. INVENTOR.
Alexanoer a;fiﬁéytfzﬂwﬁai?'

' BY

e E Al Tt



10

16

more

Patented Mar. 24, 1936

UNITED STATES

2,034,757

PATENT OFFICE

2,034.757
CLUTCH

Alexander G. Herreshofl, Grosse Pointe Village,
‘Mich., assignor to Chrysler Corporation, De-
troit, Mlch. a corporation of Delaware :

Application January 19, 1934, Serial No. 707,278
| 14 Claims. (Cl. 192—48)

This invention rela.i;es to clutches and refers
particularly to improvements in ﬂujd
clutches.

Heretofore, it has been customary in clutches

of the fluid fiywheel type to rely on the fluid cir-
culated between the driving and driven clutch
vane members to establish the driving connection
through the clutch at substantialiy all speeds of
operation thereof, and particularly at relatively
high speeds of rotation. At low speeds a certain
amount of slipping between the chitch members
is ordinarily desirable in smoothly picking up

the load between the driving and driven clutch

members, and the fiuid clutch is of advantage
in permitting such slippage without wear ususally

attendant to more common forms of friction

. clutches.

20

Clutches of the aforesaid tyne may be used to
advantage in transmitting power from an engine
0of & motor vehicle to & speed changing irans-

mission, by way of example, and when so used it
Is apparent that much of the motor vehicle op-

- erationis under conditions of direct drive through

25 -

the clutch.

‘My invention has. partlcular significance in .
connection with motor vehicle clutches of the

aforesaid type, although not limited thereto in its

~ broader aspects; one object thereof residing in
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the provision of means for drivingly connecting
the cluich members.-in addition to the driving

connection afforded by the fluid circulated by

the clutch.
A further object 01’ my mvention resides in the
provision of means for increasing the efficiency

~of fluid type clutches or the like by: causing en-

gagement of the clutch members. ‘This engaging
means, in the preferred embodiment of my inven-
tion, is limited to relatively high speeds of clutch
rotation and is preferably of a yielding or slip-
ping character so .that slippage of the ckiich
members may take place, even at high speeds,

" such conditions being desirable in certain. in-

stances of operation of the motor vehicle or other

“mechanism embodying the clutch. .
In carrying out the objects of my invention,

I have provided means establishing a frictional

engagement for the fiuid clutch members, such

engagement being responsive to a predetermined

‘speed of rotation of the driving or driven clutch

members, preferably the latter. Thus, by way

_of illustrating my invention, I have provided one
 or more shoes moved by centrifugal force to es-

‘tablish the aforesald frictional engagement. In
a further illustrated form of my invention, I have. :
_ 55 provided a friction surface carried by the driving

stood in the art.

- clutch member in the path of the driven mem-

ber when deflected by the action of centrifugal

. force at relatively high speeds of rotation.

- Further objects and advantages of my inven-
tion will be apparent from the following detailed 5
description of several embodiments thereof, ref-
erence being had to the accompanying drawing,
in which:

Fig. 1 is a sectional elevational view of the lower
half of my clutch. 10
Fig. 2 is a detail view thereof partly in cross
section, the view being taken along t‘,he line 2—2

of Fig. 1.
Fig. 3 is a sectional elevation view of a portion

.0of my clutch having a modiﬁed form of my in- 15
yvention as a part thereof.

Referring to the drawing, I have illustrated one
form of my invention in Fig, 1, this view repre-
senting a sectional elevational view of the lower
half only of my clutch, it being understood that oq.
the upper half would be similar., This clutch A -
is adapted to be driven by the prime mover or
eng'lne having a driving shaft (8. The clutch
consists of s driving structure B and a driven -
structure C, these structures being provided with 93
working clutch members or cooperating vane
members 1 and 12, respectively. The driving
structure B is connected by suitable fasteners 13
with the engine driving shaft 18, and with the -
iHustrated embodiment, this driving structure is 30
adapted to substantially house the driven strue- .
ture, the driving member |{ rotatably receiving
an extended portion of the driven structure by

‘reason of a bearing {4 carried by the hub 15 con- -
- nected at 16 with the driven member 12. The 335

. driving and driven structures are thus rotatable -
‘relative to each other and the driven hub {5 is

splined at 168 to the power take-off or driven
shaft 11, the latter having a forwardly extending
portion 18 freely piloted in the drive shaft 10.

- The driving and driven members 11 and (2,
respectively, are provided with cooperating fluid
conducting vanes 19 and 20, these being adapted
on rotation of the driving member to cooperate

40

‘in the usual manner by guiding the fluid out- 45
- wardly of the driving member and inwardly of
" the driven member as the fluid is circulated un-

der the influence of centrifugal force in estab-
lishing the fluid drive in a ‘manner well under-
. 60

The driving structure B has an annular pe- -

ripheral portion 21 thereof connected by fasten- |
~ers 22 to the driving vane member [{, the driven

member (2 having & peripheral portlon 23 ex-

‘tending annularly within the portion 21 of the 55 |
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driving member and being positi oned substan—

- tially adjacent thereto, whereby these portions
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cooperate to provide the aforesaid frictional en-

gagement in response to a predetermined speed

of rotation of one of the clutch members, pref-

erably the driven member 12. This frictional en-

gagement is adapted to supplement the fluid drive

provided by the vanes of the clutch members.

- In Figs. 1 and 2 of my drawing, I have illus-
trated one form of providing the supplemental
engaging means wherein the driven member 12
is provided with a circumferential series of out-

wardly extending openings 24 in the peripheral
portion 23 thereof, said openings each receiving

a shoe or plunger element 25 normally urged in-

wardly by a spring 26, the latter reacting on an.

abutment 27 threadedly engaging opening 24.
This threaded. engagement provides for adjust-
ment of the tension of spring 26 in order to vary

the rotational speed at which the centrifugal

- force will cause outward movement of the shoes

29
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- be readily fixed without requiring any synchroni-

60

25. These shoes extend outwardly through the
abutments 27 into close proximity with the an-

nular strip or vane of friction material 28, the

latter heing connected to and carried by the pe-
ripheral portion 21 of the driving structure B.
This annular vane 28 may be formed of usual
friction material such as is commonly used for
brake linings, clutch facings, and so forth. |

The springs 26 normally urge the plungers 2%
inwardly so as to slightly space the outward ex-

tremities of the plungers from the friction ma-
terial 28, it being understood that when the
driven structure C and clutch member 12 there-

of are driven at a predefermined desired speed

of rotation, the centrifugal force resulting from
this rotation will act on plungers 25 so as to
move them outwardly into frictional engage-
ment with the band 28, thereby serving to es-
tablish a supplemental driving connection he-
tween the driving and driven structures. I pre-

fer to provide a-frictional engagement of the
general character just described, as distinguished.

from a positive locking engagement, since my

frictional engagement is operative without ob-

jectionable noises, and furthermore, since the
rotational speed controlling the engagement may

zation of the driving and driven members.
Other advantages will also be apparent from

-my -disclosure. It will be noted that after en-

. gagement takes place between plungers 25 and

‘55
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the band 28, an increase in the rotational speed

"of the driven member will serve to correspond-

ingly increase the force applied by plungers 295,
wherecby the degree of this supplemental engage-

ment is proportional to the rotational speed of

the driven structure once the engagement has
been established at the predetermined speed,
which might be termed the critical speed of ro-

“tation of the driven member.

Referring to Fig. 3,-I have illustrated a modi—
fied form of my.invention in which the plungers

25 of Fig. 1 have been omitted, and in which the

driven member is so arranged and supported as to
cause deflection or distortion of a portion thereof

- from its normal shape under the influence of

centrifugal force .in order to establish the sup-

- plemental frictional engagement. Inasmuch as

70
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the major portions of the clutch A’ shown in
Fig. 3 are similar in general construction and
operation to the corresponding parts shown in
Fig. 1, I have indicated such parts of Fig. 3 with
the same reference numerals as applied to Fig. 1,
and such parts will not require further detailed

description or explanation.

9 084,757

In Pig 3, the an-

nular peripheral portion 23’ of the driven clutch .

member 12 Is adapted, in itself, to distort or de-
flect into engagement with the friction band 28,
SO0 &s 10 cause the supplemental driving engage-
ment between the driving and driven structures
B’ and C’, respectively, of Fig. 3. In order to

further assist in the deflection or distortion to

cause the aforesaid supplemental engagement at
the desired speed of rotation of the driven shaft
§2, it will be noted that this driven member may,
if desired, be supported by the fasteners (6 so
that the center of mass 29 of the driven member
overhangs the support in plane 30 in a direction
longitudinally of the axis of rotation of the driven
structure. In other words, the center of mass of
the driven member is spaced axially of the said
axis of rotation from the support for the driven
member, the centrifugal force thereby acting at

the center of mass to bodily deflect or distort the «

driven member from ifs normal shape, and there-
by cause the peripheral portion 23’ of the driven
member to frictionally engage the band 28, the
amount, or degree of this engagement being in

proportion to the speed of rotation of the driven

member above the critical speed, as in the ¢ase

of Fig. 1.
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Jf desired, the driven member C’ may have a '

- suitable part or paris thereof deliberately weak-.

ened so that the aforesaid distortion will be
facilitated, it being apparent that after sufficient
distortion occurs to cause the supplemental en-
gagement further distortion of the driven mem-

30)

ber is prevented by reason of the engagement

with the driving structure B'.

In Fig. 3 the center of mass of the driven
clutch member {2 is designated approximately at
28. It will be noted that the region of greatest
bending stress in member (2 occurs approxi-
mately at the zone indicated at 3f so that as

long as the center of mass 29 is located to the.

right of zone 31, with the paits arranged as il-

40

lustrated, the annular peripheral portion 23’ will

tend to be displaced toward the friction surface

28. This permits a wide latitude in the location
of the center of mass. |

~ In both illustrated enibod.lments of my inven-
tion the load is taken up by the fluid medium

‘and the supplemental engagement comes in at

a predetermined relatively high speed to substan-
tially lock the clutch parts together.

While I have shown for the purpose of illus-
tration several embodiments of my invention, I
desire to peint out that I do not limit my inven-

tion as defined by the appended claims to the
particular combination and arrangement of parts.

described and illustrated; since further forms will
be apparent from the teachings of my invention.

What I claim is: 1-

1. In a fluid clutch, driving and driven struc-
tures, each of said structures having fluid guid-
ing vanes for establishing a drive therebetween,
one of said structures being housed within the

50
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other, and means frictionally connecting said

structures at a predetermined speed of rotation

of one of said structures, said means including a
friction surface carried by one of said structures
and located in the path of the other of said struc-
tures when the latter is deflected from its normal
shape under the influence of centrifugal force.

65

70

2. In g clutch of the fluid type, a driving strue-

ture a dnven structure adapted to receive the
drive from the driving structure through a fluid
medium, one of said structures provlding & hous~

ing for the other, and driving means supplement-

13



ing said fluld drive, said means including an

element slidably carried by one of said struc-

tures and moved outwardly of the axis of rota-

tion thereof in response to centrifugal force for
K engaging the other of sald structures.

3. In & cluteh of the fiuid type, a driving struc-
ture, a driven structure adapted to receive the
drive from the driving structure through a fluid
medium, and driving means supplementing said

1p Buid drive, said means including a plunger slid-

ably carried by.one of said structures and moved

in response to a predetermined speed of rotation
thereof.

4. In g clutch of the ﬂuld type, a driving struc-

15 ture, a driven structure adapted to receive the

drive from the driving structure through a fluid

“medium, one of sald structures having a portion

thereof housing the other of said structures and
- spaced ftherefrom, and yielding driving means

-20 supplementing said fiuid drive, said means in-
cluding an element carried by one of said struc-
tures and moved in response to rotation thereof
across sald space into engagement with the other
of said structures.

o5 5. In & clutch of the fluld type, & driving

structure, & driven structure adapted to. receive
the drive from the driving structure through a

~ fluid medium, one of sald structures having a

portion thereof adapted for engagement with
q9 the other when the latter is deflected under the
influence of centrifugal force.

6. In a clutch of the fluid type, a driving struc-
ture, a driven structure adapted to receive the -
drive from the driving structure through a fluid

35 mmedium, one of said structures having a portion
thereof adapted to yieldingly move in response
to rotation thereof, the other of said structures

having a portion adapted for engagement with -
said first portion in response to distortion of

. sald structure which has said yielding portion.’
490 7 In a fluid clutch, driving and driven mem-

bers, said- members having vanes cooperating
with each other to provide.fluid circulating pas-

sages, one of said members- being distorted in
response to rotation thereof for engagement with
45 the other.

8. In a fluid clutch, drlving and driven mem-

~ bers, said members having vanes, cooperating

‘with each other to provide fluid circulating pas-

50 sages, one of said members being distorted in

response to centrifugal force acting thereon for
engagement with the other. =

9. In a clutch, driving and driven members

said members having vanes cooperating with

each other to provide fluid circulating passages,

8% one of sald members being bodily distorted in.
response to rotat:lon thereof for engagement with

the other.
10. In a cluteh, driving and driven structurea

" 60 driving and driven members respectively carried

% by said driving and driven structures, sald mem-
bers having cooperating fluid conducting vanes -
acting In response to rotation of said driving

2,034,757
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structure to establish a drive between said mem-

‘bers, said driving structure having a peripheral

portion thereof adapted to house the outer por-
tion of said driven member, and means responsive .
to a predetermined speed of rotation of said driv- §
ing member for causing said driven member to
frictionally engage said peripheral portion of said
driving structure to supplement said fluid drive.
11. In a ciutch, driving and driven structures,

‘driving and driven members respectively carried 10
- by said driving and driven structures, said mem-
-bers having cooperating fluid conducting vanes

acting in response to rotation of sald drivinz
structure to establish a drive between said mem-

~ bers, said driving structure having a peripheral 15

portion thereof adapted to house the outer por-
tion of said driven member, and means responsive -

" to & predetermined speed of rotation of said driv-

ing member for causing said driven member to
frictionally engage said peripheral portion of said 20-

~ driving structure to supplement said fluid drive,_

s>id frictional engaging means including an an-
nular band of friction material carried by sald
peripheral portion of said driving structure. |
12. In a clutch of the fluid type, coaxial rela- 25
tively rotatable driving and driven shafts, 8 mem-~
ber drivingly mounted on each of said shafts,each .
of sald members having a plurality of vanes -
adapted to provide fluid circulating passages Tor

_ establishing a fluld drive between said members, 30

and means for drivingly mounting one of said -
members on one of said shafts with the center
of mass thereof spaced axially and radislly from
said mounting whereby said member will be dis-
torted from its normal shape to engage the other 39 .
of sald members in response to centrifugal force.
13. In a clutch of the fiuid type, coaxial rela- -
tively rotatable driven and driving shafts, a run-
ner structure having a plursality of fluid conduct-

' ing passages, an impeller structure having a plu- 40

rality of fluid conducting passages adapted to co-

operate with said passages of the runner struc-

ture to provide a fluid drive between said strue- .

- tures, means for mounting said struictures on said

shafts respectively, said mounting means for one 45

- of said structures being offset in the direction of .
"the axis of rotation thereof from the center of

mass of said structure whereby the latter will
bodily distort in response to centrifugal force act-
ing thereon, the other of said structures having 50 .

& portion thereof normally free from contact with

sald distortable structure but adapted for engage- -
ment therewith at a predetermined speed of ro-
tation of said distortable structure.

14. In a fluid coupling, driving and driven vane
forming structures, one of said structures being
housed within the other; said inner structure hav- =

&
- QN

~ ing a substantially cup-shaped vane forming por-

tion carrying a centrifugal force displaceable pe-
ripheral clutching part adapted for frctional en- 60
gagement with. said outer housing structure |
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