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RYDRAULIC CLUTCH.

No. 848,510.

Specification of Letters Patent.

Patented March 26, 1907,

Application filed ;T.fbnua-ry 29,1906, Berial No, 298,563,

To all whom it may 60%6@%: |
Be 1t known that I, BExyamin THOMAS
Linpsay Trnomson, a subject of the King of

Great, Britain, of 117 North Side, Clapham
Common, in the county of Surrey, England,

have invented a new and useful Improve-
ment in Hydraulic Clutches, of which the fol-
lowing is a specification. -

My mvention relates to hydraulic clutches

used for bringing machinery into motion
gradually and without shock, and also for
altering at will the speed of machinery so
driven, and especially suitable to act as a
clutch upon a motor-car.
- It has reference more especially to im-
provements upon the hydraulic clutch for
which a patent was granted to G. Sparks,
dated September 12, A. D. 1905, and num-
bered 799,102. .

The objects of my improvement are, first,
to make the clutch very simple and effective,
and, second, to reduce its liability to get out
I attain these objects by the
mechanism illustrated in the accompanying
drawings, showing the hydraulic clutch ap-
plied to a motor-car, in which—

Kigure 1 1s a longitudinal section of the en-
tire hydraulic clutch.. Fig. 2 is a front view:
Iig. 3, a transverse section of the recess in
the disk by which the clutch is operated, and
Fig. 4 1s a section on line 7 7 of Fig. 1.

oimilar letters refer to similar
throughout the several views.

@ 18 an outer cylindrical case, of metal, one
end of which; b, is open and is firmly bolted
or attached to the side of the fly-wheel ¢ of
the motor, a tight joint being made between

parts

them. Near the other or outer closed end d

of the case ¢ (which end is of smaller diame-
ter than the other end) I bolt upon its outer
circumference a chamber or pocket ¢, and
mmto this chamber ¢ a metal abutment block
or diaphragm f, moving radially in or out in
guides ¢, can be forced 1 or drawn out, as de-
sired. A centralmetalsleevemis attached to
the center of the outer or closed end of the cyl-
inder a, and through it passes centrally the
shatt 7, connected with the gear which is to

be driven by the fly-wheel ¢ when the clutch

1s In_operation, a stufling-box 7 being pro-
vided upon the end of the cylinder at d,
through which the shaft 7 passes. On the
mside of the outer end d of the chamber is
formed an annular chamber %, the two concen-
tric cylinders [ and m, formed upon or fixed

| and forming between them a chamber £,

having its inner end open into the cylinder a.
h 1s a screw by which the sleeve m 1s held in
position. | '

The central shaft 4, which passes through
the sleeve or inner cylinder m, is stationary
when the clutch is out of operation, although
the fly-wheel ¢ and outer cylindrical case «
are revolving when the motor is working.
In order to couple or clutch the shaft 7 and
the fly-wheel ¢ together when required, 1 fix

firmly upon the inner end of the shaft 7 a

metal disk o, the edge of which n can revolve
freely inside the cylinder a, and this disk, to-
gether with the shaft ¢, can be drawn toward
or removed from the open end of the annular
chamber k, formed by the concentric cylin-
ders [ and m, as above described; by means.of
a toot-lever operated by the driver of the
motor-car m the usual way, (the details not
being shown in the drawings, as they form no
part of the present invention,) and upon the

tace of the disk o is fixed or formed a strong

projecting arm or piston p, parallel with the
central shaft » and of such shape that when
the-disk o 1s moved toward the open end of
the annular chamber & by the driver of the
car the projecting arm p enters into the an-
nular chamber, in which it fits freely, so that

when the shaft 7 is stationary the annular
| chamber &, together with the outer cylinder
@ and the fly-wheel ¢, to which the latter is

attached, revolve round it. The object of
the clutch 1s therefore to connect the annular
chamber £ and the arm or piston p, which
projects into 1t, more or less immovably to-

‘oether, so that the central shaft < may be car-

ried round with the engine fly-wheel ¢ and
drive the gear in the usual way. - For this
purpose 1 fit mto the projecting chamber e,
outside the cylinder, a radial metal plate or
block f, (which may be called a ““driving-
block,”) the inner end of which passes freely
through a slot in the outer one, , of the cylin-

ber k, so that it forms a diaphragm or stop
across the latter, which may be made to fill
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-ders ({ and m) which form the annular cham-

entirely or partly, as may be required, the

annular chamber &, (in cross-section.)
The entire apparatus is filled with oil or

other suitable liquid through a valve or open-
mg §, arranged 1n an accessible position in

the outer cylinder ¢ and which may also be
made (f desired) to act as a relief-valve

_ - should unnecessary pressure of the oil from
being open at their inner end | any cause arise. -
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he cluteh, the foot-pedal
must be depressed, by whieh 1 the metal disk o
upon the central shaft 1s brought back to-
ward the ﬂv—wheel ¢ and at the same time the
ELdlELHY-—%]l( ing plate or driving-block f 1s
automatically “withdrawn outward (by the
means hereinafter described) into the cham-
ber e outside the outer cylinder a¢. When
the foot is taken off the ped& the metal disk
0 is brought against the inside of the outer
case «, (01 aoainst a pro]wtmﬂ riun mside the
latter ) and ‘at the same time the outer part
of the face of the disk near its edee forces
back a bar ¢, movable endwise, whicl is Dro-
jected by a strong spring ¢ from the inner
part of the SLl}’)-p]E‘ll’lOllLELt‘"}T chamber ¢ 1nto
the cylinder a, and this projecting bar £ at 16s
other end is connected with a toothed bar or
rack u, operating a wheel », and a toothed
rack ¥y upon the outer uloo of the driving-
block 7, Whmh forces the driving b ocl or
plate f radially inward, so that 1% forms a dia-
phragm more or less ﬁllmg the annular chan-
nel k, the open end of which is at the same
time closed JY the disk o. In this position il
the sliding block f and the piston or bar p,
;)ro]ecb'mu from the disk o, fitted the annular
channel k so closely that no liquid could pass
the projecting bar or piston p could not pass
independently along the annular channel &
and would be carried round with the latter
as if the whole constituted one solid mass,
while by withdrawing the projecting bar p
more or less from the annular chamber k the
shaft ¢ will be clutehed to the outer cylhinder
o and fly-wheel ¢ by means of the intervenming
fluid, more or less positively, according to tho

In order to free

“space opened by the withdrawal of the pis-

ton p.
In order to prevent the possibility of the

projecting fixed arm (or piston) p upon tne

metal disk o str iking the shiding driving-
block 7, I egroove out the rim of the disk at W,
as shown separately in fig. 2, which 1s a
front view of part of the disk 0, showing the
recess or groove w, 0. bemn a 1011{11{;111;11—

nal sectu)n throuﬂl thu 1‘6@65“—3 The endb ol

the recess w are 111@1111@(1 so a8 to allow the

end of the arm ¢, which is shown provided

with a lrmuon roller z, to enter and leave the |

recess w eradually. The recess is directly
radially outside the projecting arm p, so that
the movable sliding bar ¢ can be forced out-
ward by the spring u to draw out the sliding
driving-block 7, (exactlv at the right tlmcﬂ
and thus allows the piston-bar p upon the
disk to clear it as it passes round the annular
chamber f.

The details of construction may be varied
more or less, as may be found advisable.
For instance, two similar chambers e, diamet-
rically opposﬂ;e to each other, may be used,
with driving-blocks f, toothed bar y, tootl red

bars u, and oear v on the disko.
Instead of being fixed upon the shaft ¢ the | member, means for projecting

mp? an annular chamber for:

848,510

| disk o may be fixed upon the end of a sleeve
fitting on the s

hatt 2, so that 1t can move ¢ m|-~

wise, but cannot revolve upon the latter,
This gleeve passes through the stufling-box -;'
upon the end of the cylinder at and is pro-
vided upon its outer end with a cluteh con-
nected to the pedal, so that the sleeve and

the disk o, carried by it, can be pressed Tor-

ward when desired i t l“‘o manner aiready de-

a helical spring surrounding the
yetween the elutel
e shatt 2 does not

seribed,
sleeve bei ing mterposed
and the Stulllno -box. Il
move endwise.

The projecting arm or piston p need not be
ent:rely withdrawn from the annular cham-
ber %, and to render its revolving movenment
with the digk ¢ more casy a passage may he
made between the annular space £ and thoe
interior of the case a, the passace heing closed
by a V{lee slosed br a strong spring and with-
drawn by means of a lcvel and rod acted
upon by a flange upon the face of the clutch
upon the stuﬂnm-—box, so that when tihe lat-
ter is pushed m 1)}? the pedal the valve 15 at
the same time opened and an additional pas-
sage opened for the free passage of the ol o1
other Lquid as the piston p revolves.

The h ydraulic cluteh deseribed 1s very
stimple ‘md elfective and not hable to get ot
of order.

Having fully desceribed my invention, whal
T desire to claim and secure by Letters Pat-

hydraulic eluteh of the character
combination with the driving

In a .
d E‘S(‘l‘lh@d the

member, of a hollow casing connected there-

g ] t‘iu SO0 i s-
ne d within s 1
nber carried i

Iu—

to, a driven member projecti:

casing, a fluid therem, a me
said driven member and adapted to be |
jected into said annular chamber, a -Jf-'l ne
member, and means for automaticaliy pro-
Jecting said sliding member mmto satd annular
chamber, su bstanti: ally as desertbed.

2. In a hydraulic cluteh of the character

d@%{'whod the combination with the drivine
member, o{ a hollow casing connected theye-

to, a driven member projecting mto sasd cas-
ing, an annular chamber formed withi RIETS rI
casing, a fluid therein, a member carried by
said driven member and adapted to be i
jected into said annular chamber, a slhidn
member, and means for automatically ])m-
jecting and w ithdrawing satd shding meniher
into and from said annular eh amber, substan-
tially as described.
- 3. In a bhydraulic clute
described, h(, combinatio:
member, of a hollow casing connected there-

to, a driven member projec {111@ into said ¢ 15

ng, an annular chamber for med within suid
casing, a fluid 1;1.1@1@.1_1.1.} a piston carried by

said driven member and adapted to be pro-
jected into said annular chamber, a shidme
[0
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h of the eharacter
1 with the drivine

S

e
L e
&

-

O3

(O

N

[ O

1 O3

L1

1!5

oy
] ! J




10

L5

20

25 within said main casing, a

30

35

40

848,510

member - within said annular chamber, and
means for momentarily and autom&tmally
withdrawing said sliding member to clear
said piston, substantlall as described.

4. In a hydraulic olutch oi the character
described, the combmatlon with the driving
member, of a main casing connected thereto

a driven member pro;;ectmg Into said casing

an annular chamber formed within said mam
casing, a fluid therein, a member carried by
said driven member and adapted to be pro-
jected into said annular chamber, a supple-
mental casing; a sliding member arranged
therein and adapted to be projected into said
annular chamber, and means for automatic-
ally mthdra‘wma' sald shding member from
sa:td annular Ghamber Substantmlly as de-
scribed.

5. In a hydraulic clutch of the character
described, the combination with the driving
member, of a main casing connected thereto
a driven member pm]ectmg into said casmgJ
a disk mounted on the inner end of said
driven member, an annular chamber formed
luid therein, a
piston carried by said disk and adapted to be
projected 1nto said annular chamber a Sup-
plemental casing, a sliding member arranged
therein, mechanism actuated by said disk to
project said shding member into said annular
chamber when said piston 1s within said
chamber, and means for automatically with-
drawing said sliding member upon the with-
drawal of said piston, substantially as de-
scribed.

6. In a hydraulic clutch of the character
described, the combination with thedriving
member, of & main casing connected thereto,
a driven member Proj ectmo* into said casing
a circular disk mounted on the inner end of
said driven member, an annular chamber
formed within said main casing, a fluid there-

- 1n, a piston carried by said disk and adapted
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to be projected into said annular chamber, a
supplemental casing, a shding member ar-
ranged therein, a rack carried by sald sliding
member and engaging - a toothed wheel, a
rack-bar arranﬂ‘ed Cat right angles to said
first-mentioned rack and ¢ engaging a toothed
wheel mounted on a shaft with said first-
mentioned wheel, the inner end of said last-
named rack-bar bemo adapted to normally
project within the main casing, whereby
when the said driven member is moved to
project the said piston within the said annu-
lar chamber, the said disk will actuate said
rack-bar to project said shding member

within sald chamber, and means for auto-
matically Wlﬂldl‘&WlIlU‘ said shding menber,
substantially as described.

7. In a hydraulic clutch of the character

l

3

described, the combmat}on with the driving

member, of a main casing connected thereto
a driven member pI'o]ectmﬂ nto sald casing

a circular disk mounted on the inner end of
sald driven member, an annular chamber
formed within said main casine, a fluid there-
11, a piston carried by said disk and adapted
t0 be projected into said annular chamber, a
supplemental casing, a sliding member ar-
ranged therein, a rack carrled by sald sliding
member and engaging a toothed wheel, a
rack-bar arr anﬂed at right anﬂles to sald
first-mentioned rack and « engaging a toothed
wheel mounted on a shaft with said first-
named wheel, the 1nner end of said last-
named rack-bar being adapted to project
within said main casing and to be actuated
by said disk on said driven member to Pro-
ject said shiding member into said annular
chamber, and a spring arranged on the other
end of SEle rack-bar to Wlthdmw sald sliding
member when said driven member is moved
to uncluteh, substantially as described.

8. In a hydraulic clutch of the character
described, the 001111)111&131011 with the driving
member, of a maln casing connected thereto
a driven member pm]ectmﬂ into said casmﬂ'
a circular disk mounted on the inner end of
sald driven member, an annular chamber
formed within said main casing, a fluid there-

in, a piston carried by said disk and adapted

t0 be projected 1nto said annular chamber, a

supplemental casing, a sliding member ar-
ranged therein, a rack carried by said slidin
member and enﬂ aging a toothed wheel, a

rack-bar arranged at right angles to said

first-named rack and engaging a toothed
wheel mounted on 2 Shaft Wlth sald first-

' named wheel, the inner end of said last-

named rack—b&r being adapted to project
within said main c&smﬂ' and to be actuated

said shding member into said annular oham—-
ber, an ELIltlfI‘lCthIl roller mounted 111 the
pI‘O]eCtHlU’ end of said rack-bar, a spring ar-
ranged at the other end of smd rack—bar to
Wlthdraw sald sliding member, said actuating-
disk being prowded with a recess above and
extending a short distance on both sides of
the said piston, whereby the said rock-bar
will enter said recess as the main casing
moves around and the shiding member ‘Wﬂl
be momentarily withdrawn to clear the said
piston and then again projected into the
annular chamber, Substantl ally as described.
In witness ‘Whereof I have hereunto set my
hand 1 the presence of two witnesses.
B. T. L. THOMSON.
Witnesses:
ArTHUR K. EDWARDS,
DOROTHY K. BoyLE.
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