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- toamprovements in hydraulic clutches; and,
- the invention refers, more particularly, to

JNITED STATES PATENT OFFICE.

ey . PHILIPP CRAMER, OF NEWARK, NEW JERSEY.

HYDRAULIC CLUTCH.

- g .

Specification of Letters Patent.  Patented Ma,yl 30, 1911,

Appl,ication-_ﬁledﬂugust 27, 1910. Serial No._ 579,246,

To. all whom 2t may. concern. .
Be. it known that I, Pumire CraMmer, a

+subject of the Emperor of Germany, resid-
. 1ng at Newark, in the county of Essex and
. §.State of New Jersey, have invented certain
. new and useful Improvements in Hydraulic
+ Clutches; and I do hereby declare the fol-
~ lowing to be a full, clear, and exact descrip-

- tion of the invention, such as will enable
-10::others skilled 1n the art to which it apper-

. tains to make and use the same, reference
.. bemng had to’ the accompanying drawings, |
- and to characters of reference marked there- |

- on, which form a part of this specification.
This invention has reference, generally,

- a mnovel clutch which is extremely sensitive

. and.;1s very quick-acting and most effective
- 20;and efficient in its action.. o
~+_The invention has for its principal object
- to:provide a novel clutch-mechanism of the
. general character heremafter more particu-

 larly specified which is operated by means of

. 25 hydraulic pressure, and whichis simple in
.. 1ts construction and operation, being at the
. same time very sensitive, so that the slighest
- -1ncrease or decrease of the hydraulic pres-
.. sure is sufficient to throw in or out of opera-
. 80:tion the mechanical elements of the clutch,
 thus rendering the clutch very rapid in its
- action, and 1n 1its practical operation. being
- most easily manipulated and controlled.

- The present invention has for its further

| '35.0bject.to provide a construction of hydraulic
~ cluteh which 1s peculiarly adapted to obtain

a2 quick reversal of the direction of revolu-

- tion of shaft driven by means of the said
- clutch, whereby accurate and rapid revers-
40 ing movements of a driving shaft and mech-
- amism driven from sald shaft may be ob-
o talned. -

 . at this time more particularly enumerated
45. will be clearly understood from the follow-
- 1ng dctailed description of the said inven-

tion.

With the various objects of the said in-

ventlon in view, the invention consists, pri-

- 50 marily, in the novel construction of hydrau-
~ lic clutch hereinafter set forth; and, the said
- .invention consists, furthermore, in the sev-

~ eral novel arrangements and combinations
-~ of the various devices and parts, as well as

55 in the details of the construction of the said

Other objects of the preSent. invention not |

|I

* b =l o iR

described in the fol_lowingrspeciﬁcation, and

‘then finally embodied in the clauses of the

claim which are appended to and which
form an essential part of this specification.
The invention is clearly illustrated in the
accompanying drawings, in which :—
I'igure 1 1s a longitudinal vertical section
of a hydraulic clutch-mechanism showing

one embodiment of the principles of the

present invention; Fig. 2. 1s a detail face
view of a binder-ring, illustrating the rela-
tion thereto of a friction clutch-ring; and
I'1g. 3 1s a detail transverse sectional repre-
sentation, taken on line 3—3 in said Fig. 1,

' looking in the direction of the arrow z.
Siumnilar characters of reference are em-

ployed in the said above described views, to
indicate corresponding parts.

Referring now to the said figures of the
drawings, the reference-character 1 indi-

cates a suitable shaft which is provided with

a palr of longitudinally extending fluid-
conducting passages or ducts, indicated re-
spectively by the reference-characters 2 and

| 3. The said duct or passage 2 is provided

at one end with right-angled extensions or
inlet ducts 4 which lead to the outer surface-

‘portions of the said shaft. Similarly, the
sald duct or passage 2 is provided at its op-
posite end with right-angled extensions or

outlet-ducts 5 also leading to the outer sur-

face of the said shaft 1. . The said duct or

passage 3 terminates in the end of said shaft

1, forming at such point, an inlet or mouth

0, and said duct or passage 3 being provided
at 1ts opposite end with right-angled exten-
sions or outlet ducts 7 which lead to the outer
surface of the said shaft-1. Mounted upon
said shaft, and secured thereon by means of
its hub-portion 8 is a clutch-disk 9, said disk
being provided upon each of its outer faces
with an annular rib or shoulder 10 which is
concentric with the said hub, and upon its
outer peripheral edges the said disk is pro-
vided with slightly larger ribs or shoulders
11.  Arranged upon each of the said outer
faces of the said clutch-disk 9, between the
sald above-mentioned inner and outer ribs

or shoulders 10 and 11, respectively, are suit-
ably formed diaphragm-members 12 and 13

which are arranged in such a manner so that
the respective nner and outer peripheries

thereof abut upon the respective annular
ribs or shoulders 10 and 11.

The mmner pe-

L0 , _ | riphery of the said respective diaphragm-
- parts, all of which will be more particularly | members 12 and 13 are bound or retained in

60
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10

19

20
~ respective outer binder- 1*1110*5 18 and 19, which

screws, stud-screws

Qperative velation to S'aid clutch-disk 9 by“

means of the respective inner binder-rings 14

and 15 which are each provided with a con- |

centric groove or channel 16 adapted to

dovetail over and upon said annular rib
or shoulder 10, whereby a shoulder 17 of
each b:mdar-unﬂ' may be brought into bmd—'

Ing or gripping engagement with the inner
peripheral portions of the respective dia-

phragm-members12 and 13. The said binder-

rings 14 and 15 may be retained in their
bmdmg or gripping. p051t10ns by means of

‘suitable fastening devices, such as ordinary
, bolts, or the like, where-
| ently of the said shaft 1.
-hollow shaft 31 is a driving sprocket, or pul-

ey 32, or the like, for dlwmo or revolving
the said hollow shaft 81. The sald hollow

by the said binder- rmgs may be tightly
drawn in connection with said cluteh- dlsk 9

Similarly, the outer peripheral portions of
the respective diaphragm-members 12 and

13 are bound or retained in operative rela-
tion to said clutch-disk 9, by means of the

~ are each provided with an llleI'd].} extend-

20

ing shoulder 20 adapted to be brought into
bmdmg or gripping engagement with the
outer peripheral portions of the said dia-
phragm-members 12 and 13. The said binder- .

rings 18 and 19 are retamed in their re-

- spec ctive binding or gripping positions by

50

GO

30

40

55

means of any suitable faqtenmg devices, such

as screws 21, whercby the said binder -rings-

Al l't 11

nmay be twhtly ch"m\ n in connection

said clutch-disk 9. The said cluteh- (ilf-.k 918
further provided with suitably dlbl)(}&:ﬂ‘(l ¥
the |
~inlet ends of which connect and register With
‘the previously mentioned outlet ducts 5.
The said ducts or passages 22 are further
provided with outlet portions 23 which lead

fluid-conducting passages or ducts 22,

out to the side face of the said clutch-disk 9
and in back of said diaphragm-member 1")
so as to bring or convey oil, or some e:)ther

suitable fluid, under pressure, against the
- said dmphragm member 12 so as to actuate |
- the same in the manner presently more fully
set forth, In like manner, the said clutch-
disk 9 is further provided in its main body

with another set of suitably disposed ducts
or fluid-conveying passages 24, the inlet por-

tions of which. connect. and l‘eglster with the.
previously mentioned outlet -ducts 7. The
sald ducts or passages 24 are further pro-

vided with outlet portions 25 which lead out

to the side face of the clutch-disk 9, and in

back of the diaphragm-member 13, 50 as to

bring or convey oil, or some other suitable

fluid, under pzessure, against the said dia-

phmom member 13 to actuate the same, in

the manner to be presently set forth. The
said binder-rings 18 and 19 are each pro-
vided with an mwardl} extending flange or
shoulder 26, and said rings are each further

~ provided w 1th a plurality of ribs or tongues

o

i |

27 upon the inner concentric faces thercof.

‘The reference-characters 28 and 29 indicate,
'rmpectwdv friction clutch- -rings which are'

093,825

provided in their outer peripheral faces with
a plurality of grooves or rings 30, corre-
sponding in their positions and dlbp{}bdl with
said rings or ribs 27 of the respective binder-

rings 18 and 19, and being adapted to engage
w1th the same, wher eby said friction clutch-
rings 28 and 99 while being capable of free

'l'lter‘ll or shlitmo movements with relation

to the respective binder- -rings 18 and 19, are

nevertheless carried ;.1101111(1 and 1*w01ve S1-

multaneously with the said binder-rings.
Suitably arranged upon the shaft 1, o one
side of said clutch disk 9, 1s a hollow shaft
31 which 1s adapted to revolve independ-
oecured to said

shaft 31 is also provided with a smtable
flange or shoulder 83 formed with a cham-

bered portion 84 in which may be arranged

a suitable packing, as 35. Connected w ith
the said flange or shoulder 383, by means of

‘stud-screws and nuts' 36, or ot her suitable
fastening means, is a friction-disk 37, said

disk bemg provided with a suitable 0‘12111d 38
adapted to enter said chambered pmtmn 34
and secure therein the said packing 35. The
outer portion of said friction-disk 37 lies be-
tween said flange or shoulder 26 of the
binder-ring 18 and the friction clutch- -ring

28, s0 tlmt tlze sanie may be operatively en-

‘med by the ring 28. It will be understood,

fthat when said hollow shaft 31 is 1evolwd
said friction-disk 37 will also rev olve there-
t wath.
upon said shaft 1, at the other side of said

In -like manner, there is arranged

chuteh-disk 9, another hollow shaft 39 which
also revolves mdepend@ntly of the said shaft

1, and preferably in the construction here

shown 1n the opposite direction to the revo-
lutions of said hollow shaft 31. Seenred to
sald hollow shaft 89 is a driving sprocket,
or pulley 40, or the like, for driving t’*e said

shaft 89. Said hollow shaft 89 is also pro-

‘vided with a flange or shoulder 41 which 15

formed with a (,hdmbeled portion 42 in

‘which may be arranged a suitable packing,
as 43. Connected with said flange or shoul-

der 41 of the said hollow shaft 39, by means

- of stud-serews and nuts 44, or othu: suitable

fastening means, is a friction-disk 45, said
disk being prmrlded with a gland 46 which i
adapted to enter said chambered portion 42
and secures therein the said packing 43. The
outer portion of said friction-disk 45 lies be-

tween the said flange or shoulder 26 of the
binder-ring 19 dﬂd sa1d friction-cluteh ¢

so that the same may be operatively Lngagvd
by the said clutch-ring. It will be nnder-
stood, that when the said hollow shatft 89 1s

-revolved said frietion-disk 4% is also. re-

volved therewith. Said hollow shaft 31, to-
cether with one end of said shaft 1, is sup-
ported by means of a suitable ]ourn‘tl sleeve
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- -:'47 which in turn is siipported In a bearing-

block 48 mounted upon a suitable standard

| .,._ 49. The said bearing-block 48 is construct-

ed 1n such a manner so that around the said

journal-sleeve 47 a {luid-receiving chamber
5018 provided. The said chamber 50 is con-

- nected by means of suitable ducts or pas-

10 or duct 2, so that oil, or other fluid, under

';'1_5

 downwardly extending chamber 54 arran

~ plug 35. The bearing-block 48 is provided
“at the one side, where enters the hollow shaft

30

3b

40

~ passages 68 with the mouth or inlet 6 of the

sages 51 with said inlet ducts 4 which are

connected with the fluid-conveying passage

pressure, may be delivered to said duct or

‘passage 2. The said chamnber 50 is also pro-

vided with a suitable inlet 52 adapted to re-

~celve the one end of a feed-pipe 53. The

sald chamber 50 is further provided with a

u ' - L . t;!
In the-said standard 49, said chamber being

closed at the bottom by means of a suitable

31, with a stufling box 56, a gland 57, and a
cap 58 for securing a packing 59 in its

proper position with relation to said hollow

shaft 31, and thereby. rendering the said

> bearing-block fluid-ticht. In like manner,

sald bearing-block 48 is provided at its other

side, beyond which -passes the free end of

said shaft 1, with a similar stuffing box, as
G0, a gland 61, and a cap 62, for securing a
packing 63 in its proper- relation to said

shaft 1, so as to render the said bearing- |

block fluid-tight at that point. Said hollow
shaft 89, together with the opposite end of
the shaft 1, 1s supported by means of.a jour-
nal-sleeve 64 which in turn is supported in a
bearing-block 65 mounted upon a suitable
standard 66. The said bearing-block 65 is
constructed 1n such a manner so as to pro-
vide around the said journal-sleeve 64 a
fluid-receiving chamber 67. This chamber
67 1s connected by means of suitable ducts or

vreviously mentioned duct or passage 3, so

tiaab oil, or other fluid; under: pressure, may

45

be delivered to said dact or passage 3. The
- s21d chamber 67 is'also provided with a suit- |
~able inlet 69 adapted to receive the one end

of a feed-pipe 70. The said chamber 67 is

~further provided with a downwardly ex-

- 50

tending chamber 71 arranged in said stand-

ard 66, said chamber being closed at the bot-

- tom by means of a suitable plug 72. Said

BB

bearing-block 65 is provided at its one side,
where enters the said hollow shaft 39, with

- a stufling box 73, a gland 74, and a cap 75,
for securing a packing 76 in its proper rela-

tion with said hollow shaft 39, to thereby
render said bearing-block 65 fluid-tight.
The end of said shaft 1 terminates within
sald bearing-block 65 which is closed at its
outer sicle by the wall 77 in which there is

~a passage 78 connecting said inlet 6 of said

85

duct or passage 3 with said dnets or passages
68 of the bearing-block 65. The said pas-

sage 78, however, is closed by means of a

oed

3

suttable plug 7. The said shaft 1 is main-
tained against longitudinal movement or
shpping by means of a collar 80 whiclh is
mounted upon the end-portion of said shaft
and 1s secured thereto by means of pins 81.
Sald collar 80 rides against one end of said
journal-slecve 64 on one side, and against
sald wall 77 of the bearing-block 65 upon

its other side, whereby the same prevents

said longitudinal movement of the 'shaft 1.
The free end of the shaft 1 may be pro-

vided with a sprockét- wheel, pulley, or

other smitable power transmission device,
as S2. - | |

The previously mentioned standards 49
and 66 may be arranged upon a suitable Dase,

as 83, 1f desired.

The respective feed pipes 533 and 70 eacly

connect with a controlling valve, preferably

a shde-valve-mechanism 84. of any desirable

construction. The said valve 84 1s adapted.

upon the operation of its handle or lever
85, to shift the pressure of a fluid, such as

an o1l, either to one feed-pipe or to the other,

alternatively, as will be clearly evident.

- The said clutch-disk 9 and the various
parts cobperating therewith and adjacent
thereto may be inclosed, if desired, in =

‘suitably constructed shell or easing, as 8.

~The respective hollow shafts 31 and 39
are mechanically connected with a source
of power and are revolved, respectively. in
opposite directions. Under normal condi-
tions, sald hollow shafts 31 and 89 revolve
freely upon the shaft 1, while the latter re-
mains stationary. Upon a proper operation
of the slide-valve 84, the fliid, sucli as oil,
which passes through said valve under high
pressure, 1s caused to distribute said high
pressure through said feed pipe 53. where-
upon the o1l 1n the chamber 50 of the bear-
ing-block 48 passes said high pressure on
through said cllucts or passages H1, and into
the duct or passage 2 of the main shaft 1.
The said duct or passage 2 Leing in commu-
nication with the duct or passage 292 of the
clutch-disk 9, the oil under high pressure
1s passed behind the $aid diaphragm-nem-
ber 12. so as to cause the same to expand or
bulge outwardly. This outward bulging of
said diaphragm-member 12 brings the same

1 contact with the friction clutch-ring 28,

whereby the latter is pressed outwardly and
causes a gripping of the outer portion of
sald friction-disk 37 which is Lbeing revolved
in one- direction by said hollow shaft 81:

~and, by wedging said friction-disk 37 be-

tween said flange or shoulder 26 and the

friction cluteh-ring 28, immediately canses

a revolutton of said clutch-disk 9. which
being fast upon said shaft 1 canses a like
revolution thereof, Upon a reverse move-

~ment of the operating lever 85 of the valve

84, the high pressure is immediately ceut
off from the feed pipe 53 and consequently

70
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533
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volve ‘1n. any

the pressure being reduced in the various |
passages hereinabove mentioned, |
‘being released through a suitable vent or ex-
haust simultaneously opened in said slide-
‘valve mechanism 84, the dlaphragm-mem-:
ber resumes its norma,l initial - position,
whereby a release of the various clutching
parts is secured. and the clutch-disk 9 and
Upon a fur-
ther or contmued reverse movement of said
_operatmg lever 85 of the valve 84, the high
pressure 1S distributed through, sald feed-.-

“ducts and

shaft 1 again cease to revolve

pipe 70 and by means of the various con-

said hollow shaft 39, causes a consequent op-.
posite revolution of said clutch-disk 9 and |
said shaft 1. Tt will thus be seen, tha,t the |.
~said shaft may be caused to operate or re- |
desired direction, accordmw“
to the d1st1*1butlon of ‘the high pressure oi{- :

an operating. fluid into and through the va- |
- rious parts of the herein above described’ |
mechanism. The ar rangement and combina- |
tion of the various parts are such that the |
slightest increase or decrease of: pressure.-
Hence, a

causes the operatlon of the clutch.

very sensitive and a- qulok: aetmcr olutoh 1s
the result.

I am aware, that chenﬁes nmy be made
1in the various arranfrements and combina-
‘tions of the several devices and. parts, as well.

as in the details of the construction of the
said parts, without dep‘lrtnw from the scope

of the present invention as set forth in the
foregoing ﬂpemﬁoatlon and as defined in |

the elauces of the claims which are append-
ed thereto. Xence, I do not limit my pres-

ent invention to the exact arrangements and
combinations of the various devicos and
parts as described in the said specification,

nor do I confine myself to the exact details
of the construction of the s
trated 1n the acoompanymg drawnws
I claim -

1. In a hydraulic clutch, the combination
- with a shaft pl()‘.’lded with fluid- conveying.

passages or ducts, of a clutch-disk also pro-

vided with flyid-conveying passages or ducts -
in communication with those of the said

shaft, an expansible dmphmom -member con-
nected with said clutch-disk, a hollow shaft
mounted upon said first mentloned shaft, a

friction-disk driven thereby., and means Op-

erated by sad dmphmn'm 111@1’111)@1‘ fov grip-
ping said moving friction-disk go as to com-
‘municate its revolving
cluteh- dlsh and the 5haft cmmootod {here-
with.

2. In a hydrauho cluteh, the combination

aid parts as illus-.

mmemont to said

‘necting passages and chambers finds its way. |
throuo*h said- duct or passage 3 of the’ sheftgg__ '
1, and thence through the passage or duct |
94 of the clutch- dlsk 9, so that an operetlon:-.:_ﬁ P
of said dmphragm member 13, the friction
clutch-ring 29 upon the frlotlon disk .45, |
) which is tarned i in an opposﬂte direction by

R

9’9‘3’58‘25 :

with a shaft promded with fluid-conveying
passages or ducts, ofa olutch disk also pro--
vided with fluid-conveying passages or ducts -
‘in- communication with those of the said

‘shaft, an expansible diaphragm- -member con-
nected with said- clutch- dlsk s, hollow shaft

‘mounted upon said first mentloned shaft,
| a friction-disk driven thereby, means oper-
';'_ated by said" dlaphragm-member for grip-
ping said moving friction-disk so as to com-
‘municate its revolving movement to said
“clutch- disk and the shaft connected there-
“with, and high- plessure bearings for sup-
“porting said shaft and its hollow shaft.-
3. In a hydraulic clutch, the combmatlon”"eo;;
-"Wlth a shaft provided Wl‘th fluid-conveying
assages or ducts, of a clutch-disk also pro-
vided with fluid- -conveying passages or ducts -
in communication with those of the said .
|- shaft, an, eXpans1ble dlaphraﬂm -member con- 85
,-._neoted with said clutch-disk, a hollow shaft™
“mounted - upon said first- mentloned shaft, a
friction-disk driven thereby, means operated} |
by said dmphragm member for -gripping
“said moving friction- disk so as to 'communi-

cate its revolving movement to said clutch-

70

disk and the shaft connected therewith, high-
pressure bearings for supportmg sald sha,ft.f.. .
and its hollow shaft, said high-pressire

‘bearings being. pI‘OVlded with: ﬂuld -recelving

‘chambers and passages commumcatmg with

-said fluid-conveying passages. or duets ‘of
‘said shaft, and means for conveymg and con-

5. In a hydraulic olut(,h the comblnatlon
with a shaft provided wuh fluid-conveying

0 Iuc{lon disk connected Wlﬂl each’ hollow

“shaft, means operated by the respective dia-
'])hranm—mombere for gripping said friction-
disks so as to 1mpart {he movement of either
onc or the other of said friction-disks to
said  clutch-disk and the shaft conneeted 1

| _-’_trolhng eald high pressure fluid thr ough said =
| various passages or ducts, Substantlelly as’
‘and for the purposes set torth '

4. In a hydraulic clutch, the combmatlon-.
| with a shaft provided Wlﬂ’l fluid-conveying -
ﬂ*'passaﬂ‘eb or ducts, of a clutch- disk also pro-
‘vided with fluid-conveying passages or ducts
in communication respectively with- those of
said shaft, a pair of expansible diaphragm-
__111embere connected with said clutch-disk, a -
pair of oppositely revolving hollow shafts‘
a friction-disk connected Wlth each hollow._
shaft, and means operated by the respective
| dnphrafrm -members for gripping said fric-
tion disks so as to impart the movement of
either one or the other of said friction-disks
to said clutch-disk and the shaft connected
“therewith.

q 00 :
105

115

passages or ducts, of a clutch- disk also pro-
.uded with fluid-conveying passages or ducts
in communication 1oep<,oiwe1y with those of
said shaft, a pair of expansible diaphragm-
members connected with said clutch- digk, a

pair of oppositely revolving hollow ehafts .
128

120
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- therewith, and a pair of high-pressure bear-
~1ngs for supporting said shaft and the re-
spective hollow shafis.

~6. In a hydraulic cluteh, the combination
with a saaft provided with flimd-conveymg

- passages or ducts, of a. clutch-disk also pro-
vided with fluid-conveying passages or cducts
.In communication respectively with those

of said shaft, a pair of expansible dia-

phragm-members connected with said clutch- |

disk, a pair of oppositely revolving hollow

shafts, a friction-disk connected with each

hollow shaft, means operated by the respec-
tive diaphragm-members for gripping said

friction-disks so as to impart the movement
of either one or the other of said friction-

 disks to said cluteh-disk and the shaft con-

‘nected therewith, a pair’ of high-pressure
bearings for supporting gaid shatt and the

respective hollow shafts, said high-pressure

‘bearings being provided with fluid-recelving

chambers and passages communicating with
said fluid-conveying passages or ducts, and
means for conveying and controlling said

5 high pressure fluid through said various pas-

sages or ducts, substantially as and for the

 purposes set forth.

30

7. In a hydraulic clutch, the combination
with a shaft, of a clutch-disk provided upon

each side with an expansible diaphragm
member, means connected with said shaft

~ and clutch-disk for conveying a high pres-

40

50

sure fluid to each diaphragm-member so as

to expand the same, a pair of oppositely

revolving hollow shafts arranged upon said

first-mentioned shaft, one upon each side

of said clutch-disk, a friction-disk connected

with each hollow shaft, and means operated
by the expansion of said diaphragm-mem-
Dbers for gripping said friction-disks so as
 to impart the movement ‘of either one or

the other of said friction:disks to the said

clutch-disk. and the shaft .connected there-

.5 ‘with, substantially

as and for the purposes

set forth. o
8. In a hydraulic clutch, the combination

“with a shaft, of a clutch-disk provided upon

each side with an expansible diaphragm-
member, means connected with said shaft

‘and clutch-disk for conveying a high pres-

sure fluid to each diaphragm-member so

13

as to expand the same, a pair of oppositely

revolving hollow shafts arranged upon said
first-mentioned shaft, one upon each side

of said clutch-disk, a friction disk connected

. with each hollow shaft, means operated by

the expansion of said diaphragm-members

~ for gripping said friction-disks so as to im-

65

part the movement of
of said friction disks _
~and the shaft connected therewith, and a
pair of high-pressure bearings for support- |
1ng said shaft and the said hollow shatts.
;ubstantially as and for the purposes set |
forth. - -

either one or the other
to the said clutch-disk

9. In a hydraulic clutch, the combination
with a shaft, of a clutch-disk provided upon
each side with an expansible diaphragm-
member, means connected with said shaft
and clutch-disk for conveying a high pres-
sire fluid to each diaphragm-member so as
to expand the same, a pair of oppositely re-
volving hollow shafts arranged upon said
first-mentioned shaft, one upon each side
of said clutch-disk, a iriction-disk connect-
ed with each hollow shaft, and a laterally
movable friction clntch-ring arranged be-
tween each diaphragm-member and said fric-
tion-disk, substantially as and for the pur-
poses set forth. T -

10. In a hydraulic cluteh, the combination

‘with a shaft, of a clutch-disk provided upon

each side with an expansible diaphragm-
member, means connected with said shaft
and clutch-disk for conveying a high pres-
sure fluid to each diaphragm-member so as
to expand the same, a pair of oppositely re-
volving hollow shafts arrangeg upon sad
first-mentioned shaft, one upon each side of
said clutch-disk, a friction-disk connected
with each hollow shaft, a laterally movable

- friction clutch-ring arranged between each

diaphragm-member and said friction-disk,
and a pair of high pressure-bearings for
supporting said shaft and the said hollow
shafts arranged -therewith, substantially as
and for the purposes set forth.

11. In a hydraulic clutch, the combination
with a shaft, of a clutch-disk provided upon
each side with an expansible diaphragm-
member, inner binder-rings connected with

each side of said clutch-disk for engaging

and holding the inner marginal edge of each
diaphragm-member, outer binder-rings con-

nected with each side of sald clutch-disk for

engaging and holding the outer marginal
edge of each diaphragm-member, an in-

wardly extending flange or shoulder con-

nected with each outer binder-ring, a pair of

“oppositely revolving hollow shafts arranged

upon said first-mentioned shaft, a friction

| disk connected with each hollow shaft the

outer peripheral -portion of each friction-
disk lying between one of said diaphragm-
members and the shoulder of one of said

outer binder-rings, means operated by the

expansion of said diaphragm-members for
oripping said friction-disks so as to impart
the movement of either one or the-other of
said friction-disks to said clutch-disk and
shaft, and means connected with said shaft
and clutch-disk for conveying a high. pres-
sure fluid to each diaphragm-member so as
to expand the same, substantially as and for

the purposes set forth.
12. In a hydraulic clutch, the combination

with a shaft, of a clutch-disk provided upon

each side with an expansible diaphragm-

member, inner binder-rings connected with

each side of said clutchdisk for engaging
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10

~and holding the inner marginal edge of each

diaphragm-member, outer binder-rings con-
nected with each side of said clutch-disk for
engaging and holding the _
edge of each diaphragm-member, an 1n-
wardly extending flange or shoulder con-

nected with each outer binder-ring, a pair of

- oppositely revolving hollow shafts arranged

15

_pand the same,

upon said first-mentioned shaft, a friction
disk connected with each hollow shaft the

outer peripheral portion of each friction-

disk lying between one of said diaphragm-

members and the shoulder of one of said
outer binder-rings, means operated by the

expansion of said diaphragm-members for

~ oripping said friction-disks so as to Impart
"~ the movement of either one or the other of "
said friction-disks to said clutch-disk and
shaft, means connected with said shaft and

clutch-disk for conveying a high pressure
fluid to.each diaphragm-member so as to ex-
‘said means comprising the

~ provision in said shaft and said clutch-disk

- 95

of fluid-conveying passages or ducts having
their respective outlets back of said dia-

" phragm-members, substantially as and for

the purposes set forth.

~18. In a hydraulic clutch, the combination
with a shaft, of a clutch-disk provided upon

each side with an expansible diaphragm-
‘member, inner binder-rings connected with
each side of said clutch-disk for engaging

~ and holding the inner marginal edge of each

~diaphragm-member, outer binder-rings con-
35

nected with each side of said clutch-disk for

 engaging and holding the outer marginal

~ edge of each diaphragm-member, an in- |

~wardly extending flange or shoulder con-

~ nected with each outer binder-ring,a pair of-

oppositely revolving hollow shafts arranged

upon-said first-mentioned shaft, a friction

 disk connected with each hollow shaft, the

45

outer peripheral portion of each friction-

disk lying between one of sald diaphragm-

members and the shoulder of one of said

~ outer binder-rings, means operated by the

expansion of said diaphragm-members for

~gripping said friction-disks so as to impart

50

~ fluid to each diaphragm-member so as to

55

65

the movement of either one or the other of

said friction-disks to said clutch-disk and

shaft, means connected with said shaft and
clutch-disk for conveying a high pressure

expand the same, said means comprising the
provision in said shaft and said clutch-disk
of fluid-conveying passages or ducts having
their respective outlets back of said dia-
phragm-members, and a pair of high-pres-

- sure bearings for supporting said first-men-
60

tioned shaft and said hollow shafts, sub-
stantially as and for the purposes set forth.

14. In a hydraulic clutch, the combina-
tion with a shaft, of a clutch-disk provided
upon each side with an expansible dia-
phragm-member, inner binder-rings con-

the outer marginal

Al

993,825

nected with each side of said clutch-disk for

engaging and holding the inner marginal

edge of each diaphragm-member, outer

binder-rings connected with each side of

said clutch-disk for engaging and holding

the outer marginal edge of each diaphragm-

member, an inwardly extending flange or
shoulder connected with each outer binder-
ring, a pair of oppositelv revolving hollow
shafts arranged upon said first-mentioned
shaft, a friction disk connected with each
hollow shaft, the outer peripheral portion of
each friction-disk lying between one of said
diaphragm-members and the shoulder of one
of said outer binder-rings, means operated by
the expansion of said diaphragm-members

- T

i,

for gripping said friction-disks so as to im-

part the mqvement of either one or the other

of said friction-disks to said clutch-disk

and shaft, means connected with said shaft
and clutch-disk for conveying a high pres-
sure fluid to each diaphragm-member so as
to expand the same, said means comprising

the provision in said shaft and said clutch-

disk of flyid-conveying passages or ducts
having thejr respective outlets back of said
diaphragm-members, a pair of high-pres-
sure bearings for supporting said first-men-
tioned shaft and said hollow shafts, said

high pressure bearings being provided with :
fluid-receiving chambers and passages com-

municating: with said ﬂuid-'-convey-llpng Pas-

sages or ducts of said shaft, and means for
conveying and controlling said high pres-

sure fluid through said various passages or

ducts, substantially as and for the purposes.

set forth. |

- 15. In 'a hydraulic clutch, the combina-
.tlon with a shaft, of a clutch-disk provided

upon each side with an expansible dia-

phragm-members, inner binder-rings con-
nected with each side of said clutch-disk
for engaging and holding the inner mar-

ginal edge of each diaphragm-member,

outer binder-rings connected with each side

of said ¢lutch-disk for enﬁaging and hold-
ing the outer marginal edge of each dia-
phragm-member, an inwardly = extending

flange or shoulder connected with each outer

binder-ring, a pair of oppositely revolving

hollow shafts arranged upon said first-men-

tioned shaft, a friction disk connected with
each hollow shaft the outer peripheral por-
tion of each friction-disk lying between one
of  said diaphragm-members

laterally movable friction clutch-ring ar-
ranged between each diaphragm-member
and said friction disk, and means connected
with said shaft and said clutch-disk for
conveying a high pressure fluid to each dia-
phragm-member so as to expand the same,

‘substantially as and for the purposes set

forth,

16. In a hydraulic dutbh, the combina-

......

_ and the
shoulder of one of said outer binder-rings, a -
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tion with a shaft, of & chitch-disk rovided T q clutch-disk for
upon’ each side with an expan®l le dia- | engaging arginal
phragm-member, snper binder-rings -colt- edg h diaphragm-member, an 1n-
hected with each sicle of said clutch-disk for wardly extending flange oOr |
B engaging and holding the inner marginal nected with each outer binder-ring, a pail of 70
edge. of each "diaphragm-member, outer | oppositely revolving hollow shafts arranged
binder-rings connected with each side of | upon said first-mentioned shaft, a friction
said clutch-disk’ for engaging and holding | disk connected with' each hollow shaft the
o] outer peripheral portion of each friction-
n- 79

the 0uter_m:1rg1nal-edge of each diaphragm- _ |
10 member, an inwardly flange or disk lying between One of said diaphragl
cted with each outer binder- '
ying, a pair oL ! revolving hollow binder-rings, 2 laterally movable friction
shafts ,arranged ugan said ﬁi'stw-mentit)ned' od between each dia-
ok connected with each phmgm-—member an -
15 hollow shaft the outer peripheml_port-ion 0 hveving a high pressute fluid to 80
. tween | each diaphra,gml-member 20 as to expand
one of said diaphragm-members and the | same, sal is]
ings, a later- | 1n said shatt and said

extending flan
shoulder conne members and the shoulder of one of sai
clutch-ring arrang
shaft, a friction i ec | d said friction-disk, an
£ | means for convey
each friction-disk, and means lying be
d means comp

ducts. having their

- <houlder of oné of said binder-rings
~ ally movable friction clutch-ring arranged conveying passages Ol
- 90 between each . diaphmgm-member and said outlets back of said diaphragm-members, a 89
friction-disk for conveying a high pressure air of high pressure'bearings for support-
 fluid to each’ diaphmgm-member so as to ex- | 1ng said first-mentioned shaft and sad hol-
' 1 comprising the low shafts, said high pressure bearings be-
; <ith fluid-receiving chambers 0

pand the same, cald means
d clutch- | Ing provided Wi

provision in said shatt and sal
sages or ducts

05 disk of ﬂuid-conve{)ing passag
having their outlets vok of said diaphragm: conveying passages ot
' I - and means for conveying and co

“members. | . _ _ _.
17, In & hydraulie clutch, the . combina- <aid high pressure Auid through said vari-
tion with a shatt, of a clutch-disk provided | ous p ‘substantially as and
h s1¢ 1 an expansible dia- for the purposes set forth. 9%
phrag ember, 1nner binder-rings con- 19. In a ic clutch, the combination
nected with each side ol <nid clutch-disk for with a shaft, of a cluteh- prov]
a . ner marginal | each side with an expansible diaphragm-
1 nected with

outer | member, 1nner binder-rings con

doe  of each dif.fl.[_ﬂn:agrn--r‘ne]:nl’)e:r1r
' ; .Je of | each side of <aid clutch-disk for engaging
< nner marginal edge of each

100

edge O
35 binder-rings connected . with each side
sald clutch-disk - for engaging and holding and holding the
the outer marginal edge of each dia yhragm- diaphragm-member, outer binder-rings con-
' 2 wardly extending Tabge or | nected with onch side of said clutch-disk for.
¢ and holding the outer marginal o

member, an INWard: \_ _
shoulder connectedsmth.each outer binder- engagmjg
each ,dmphragm—member, an ‘1n-

40 Ting, a par of Oppo_sitely_revolving hollow

' <id first-mentioned | wardly extending flange OF ,

ted with each | mected with each outer binder-ring, & palr
hollow shafts ar-

St ._peripheral portion of oppositely revolving
said first-mentioned shaft, &

hollow shaft the out
' o betiween one of rangedugon
etion disk 'cc_nne_ctea with e:{l(:h thollow 1V

of each friction disk lying
' -nd the shoulder friction
ral portion of each
id dia-

of one of sa !
able {friction clutch-ring arrang

each diaphragm_-membei' and sald
ng a high pres- of said oute

disk, and means for conveyl
50 sure fluid to each diaphragm-member so as | upon the inner surface oI sai
to expand the same, gaid means comprising | rings, friction clutch-rings provided with a
the provision in said shaft and «aid clutch- | plurahty of grooves OF channels adapted to
disk of ﬂlﬁd-(:(mveying passaf es Or ducts receive the said ribs, sa1d clutc -rings be1ng
having their outlets back of sai1d diaphragm- arranged, respectively; between each dia-.
55 members, nd a pair of high pressure bear- | phra _member and said friction-disk, and
ings for supporting said first-mentioned means for conveying a high pressure fluid to
' 1 hollow shafts, substantially each diaphragm-memb .
] eans comprising the pro-

<haft and galdl
' t forth. ﬂ}e' same,

18 In a hydraunlc clutch,

60 with a shaft, of 2 lutch-disk provid
ench side with an expansible diaphragm-
member, mner binder-rings connected with

' chiteh-disk. for engaging .

inal edge of each | 20. Ina hydraulic clut

with a shaft, of a cluteh-

ch, the combination
disk provided upon

and holding the mner margina
it outer binder-rmgs con- -
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~ friction disk. conﬁéc_té‘d'f'With_--'-:e"a,f(;h..-' hollow .
- -shaft the outer peripheral portion- of each -
1 T

20

25

~ and the said holl

8

ench side with an expansible diaphragm-

‘member, inner binder-rings connected. with

cach side of said clutch-disk for enga oing
and holding the inner marginal edge of each
diaphragm-member, outer binder rings con-
pected with each side of said clutch-disk for |
" holding the outer ‘marginal

engaging .an

edge of each diaphragm-member, an' in-.

wardly extending flange or shoulder :con-

nected with each outer binder-ring

"'.'ﬁf's;t;mentir'oned-- shaft, a

o
. .

the inner surface of said outer binder-rings, |

ceive the said ribs, said clutch-rings. being

means for conveying a

- and for the purposes set-forth. .-

| 3:5

40
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each side. with an expansible. diaphragm-
~ member,

‘nner binder-rings connected with
each side of said clutch-disk for engaging
and holding the inner marginal edge of each
diaphragm-member, outer binder-rings con-

nected with each side of said clutch-disk for

~ L QULEL , 8.palr
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engaging and" holding the outer marginal

edge of - ‘each “diaphragm-membeér, an- in-

wardly extending flange or shoulder con-

[

nected: with each outer binder-ring, a pair
of"’dp’goéitely ‘revolving hollow . shafts ar-.
“friction disk connected.

“upon said first-mentioned shaft, a

“one of said dia-

Wlth | each hollow -

45
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‘phragm -members. and the shoulder of one -

of

L

B

“said outer: binder-rings, a series of ribs

“upon the inner- surface of said outer binder- - -

rings, friction-clutch-rings provided with a

friction-disk lying between one of said dia- | rece

bers, a . e |
~each diaphragm-member; 5o as to exp and | supporting said-first - mentioned shait and
~ the same, 1NS - -
vision-in said shaft and said ‘clutch-disk of |

- fluid - conveying passages _
their outlets back of said diaphragm-mem- | said 1IU .
‘bers, and a pair of high pressure bearings | said shait, -and -means- fo
~ for supporting said first- mentioned shatt | controlling s aid high pressure fluid through
yw shafts, substantially as | said
_ _ e T as and for‘the:purposes.se
- 921, In_i_a-hydr'a:ul" clutc_h,f.the-:--'_cembination |
with a shaft, of a clutch- disk provided upon. - set Tort
| this 26th day

-

4

eans- for conveying:a. high pressure fluid

friction clutch-rings provided- with. a plu-| to éﬁléh"-’d‘ia?p'hr'a-gm;'-membéf,', so as to expand

rality of grooves or channels adapted.to re- | thesame, ‘said means comprlsmg the pro-
vision in said shaft-and. said clutch-disk of

]

‘said  friction-disk,, | their outlets back of said diaphragm-mem- -

high pressure fluid to

'| the said hollow: shafts, said high- pressure
__ bearings being provided with fluid-receiving
or ducts having | chambers and passages communicating with
m-mem- | said fluid-conveyn ssages

g passages or ducts of
yr conveying and

.

-

In testimony, that I claim the invention

“said various passages-or; ducts, substantially

7 of August, 1910.
' PHILIPP CRAMER.
Frepkx. C. FRAENTZEL, |

- Frepx, H. W. FRAENTZEL.
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IT00 or channels adapted to 55
. . _ L d ceive the said ribs, said clutch-rings being
phragm-members and the shoulder of one of | arranged, respectively,. between each dia-

D or binderrings, a series of ribs upon | phragm-member - and .said _ friction-gief

60

“arranged, respectively, between each dia- | fliiid-conveying - passages “or ‘ducts’ having

phragm-member and
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set forth above I have'hereunto set my hand . 8
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