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ABSTRACT‘

An air/hydraulic servomotor unit for providing power
assistance for a clutch hydraulic operating system and
comprising a compressed air cylinder, a hydraulic slave
cylinder, a load proportioning means that determines
what ratio of the unit output is derived from the hydrau
lic and air cylinders, and a clutch operating member.
The hydraulic slave cylinder is secured to one end of
the air cylinder housing and has a piston which passes
through the air cylinder piston so‘ that both pistons can
act against the proportioning means. All the unit output
loads pass through the proportioning means prior to
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being transmitted to the operating member.
2 Claims, 1 Drawing Figure
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awayfrom the housing. The slave cylinder 12 is located

BOOSTER FOR A HYDRAULIC CLUTCH ‘SYSTEM

in the tubular extension 21.

This inventionrelates to air/hydraulic servomotor
units that provide power assistance for hydraulic actua-.
tion systems for clutches, particularly but not exclu

The servo piston 16v has two oppositely extending
co-axial tubular projections 22 and 23 each of which
passes‘ through and is sealed against an end wall of the
housing 15.‘ The ?rst tubular projection 22 extends
towards the slave cylinder 12 and surrounds a portion

sively for motor vehicle clutches.

, ‘

Typical clutch servomotors are illustrated in British

thereof, there being suf?cient clearance between slave

Pat. Nos. 1,192,949 and 1,248,914. Such devices operate
clutch, and operate against the load in the clutch
springs. Whilst it is necessary to generate suf?cient

cylinder 12 and the extension 21 of the housing 15 to
allow the projection 22 to telescope relative to the slave
cylinder. The second tubular projection 23 extends
towards the co-axial clutch operating rod 13 and is

servomotor load to overcome the load in the clutch
springs, the servomotors must have suf?cient stroke to

co-extensive with a portion thereof. The rod 13 and
second projection 23 are surrounded by an elastomeric

to release the clutch driven plate so as to disengage the

completely-release the driven plate.

v annular boot 24 ?tted at one end to the rod 13 and at the

The provision of the necessary servomotor stroke
tends to make clutch release servomotors bulky items,

other end tothe housing 15. The boot 24 prevents the
ingress of dirt into the servomotor.
which it is sometimes dif?cult to accommodate on the
The servo piston 16 has a co-axial stepped through
vehicle.
_
.
bore 25 having ?ve different diameter portions, which
The servomotor shown in British Pat. No. 1,192,949 20 are numbered from left to right 26, 27, 28, 29 and 30
is a direct acting‘servomotor that must be ?tted in line
respectively. The ?rst diameter portion 26 receives the
with the driver operated clutch pedal. The servomotor
head of ‘the output rod 13 and the proportioning means
shown in British Pat. No. 1,248,914, whilst being a re
14, which is an elastomeric disc,cis trapped between the
mote servomotor is not suf?ciently sensitive to feed
head of the rod 13 and a shoulder 31 between the ?rst
back from the clutch and therefore the drivers clutch
and the second diameter portions 26 and 27 respec
control may not be as smooth as is desired. This is be
cause there is not direct connection between the servo

tively. The second portion 27 has the smallest diameter,
and the different diameters of the stepped bore 25 there

motor load proportioning means, which is an ‘air/hy

after increase progressively from left to right.
‘The smallest diameter portion 27 receives the head 33
of the slave cylinder piston 32, which is supported for
its sliding movement by an adjacent larger diameter

draulic balance valve, and the servomotor output rod.
The present invention provides a clutch servomotor

arrangement which obviates the disadvantages of the
prior art and also provides for a compact arrangement
of the servomotor.

Accordingly there is provided an air/hydraulicser

portion 34 of the head 33 which is a slide fit in the third
diameter portion 28 of the bore 25. The shoulder 35 on

the head 33 between theltwo portions 33 and 34 limits

vomotor unit for providing power assistance for a 35 the relative movement of the piston 32 towards the

clutch hydraulic system and comprising a compressed

output rod :13 by abutment against the shoulder 36 be

air cylinder, housing a servo piston responsive to a

tween the' second‘ and third diameter portions 27 and 28

pressure differential to provide the assistance, a hydrau
licslave cylinder co-axial with the servo piston and

respectively, and provides 'for direct load transfer from
the piston‘ 32 to the servo piston 16.
The fourth diameter portion 29 provides an annular

?xed to one end of the air cylinder, a co-axial clutch 40
operating member at the other end of the air cylinder,
chamber around the piston 32 which is connected to the
and a load proportioning means for determining the
exhaust chamber by passageways 37.
ratio in which the unit output is derived from thehy
The ?fth diameter portion 30 houses a co-axial annu
draulic‘slave cylinder and the air cylinder, the slave
lar valve member 38 which is sealingly slidable therein.
cylinder having a piston with a co-axial extension that 45 The valve member 38 is biassed towards the output rod
passes through the servo piston so that both pistons
13.by a spring 40 acting between ‘the piston 32 and the
engage with the proportioning means throughwhich all
valve member. The valve member 38 abuts a seal 41

output loads are transmitted to the clutch operating

supported by a collar 42 on the piston 32 so as to seal an

air passageway 43 through the centre of the valve mem
The term servo piston is also meant to includevsimilar 50 ber 38. An air passageway 39 connects the portion 30

member.

devices such as diaphragms.

,

'

..

The invention will be described by way of example
and with reference to the accompanying drawing

withthe inletvchamber 17 and the valve member 38
carries a seal 47 that can abut the shoulder 48 between

the fourth‘ and ?fth diameter portions, 29 and 30 respec
which is a schematic section through an air/hydraulic
tively, to cut off air flow between said portions 29 and
servo unit according to this invention.
55 30
Referring to the drawing the air/hydraulic servomo
A return spring 45 acts between the internal wall of
tor comprises a compressed air cylinder 11, a co-axial
the projection 22 and the piston 32 to return the piston
hydraulic slave cylinder 12, a clutch operating rod 13
towards the slave cylinder 12.
for transmitting the servomotor output load to a vehicle
The servomotor is of the suspended air pressure type
clutch release mechanism (not shown), and a load pro 60 in which air pressure is introduced through an inlet 44
portioning means 14 for determining the proportion in
in the end wall 19 into the inlet. chamber 17, and via
which the output load is derived from the air and hy
passageway 39, bore portions 30 and 29, passageways 37
draulic cylinders.
into the exhaust chamber 18.
The compressed air cylinder 11 has a cylindrical
From a starting position as shown in the drawings,
housing 15 with a servo piston 16 that divides the hous 65 with air pressure on both sides of the servo piston 16 the
ing into two chambers, an inlet chamber 17 and an
servo operation is as follows:
exhaust chamber 18. The end wall 19 of the inlet cham
1. Hydraulic pressure is created in the slave cylinder
ber 17 has a co-axial tubular extension 21 projecting
12 by the vehicle driver operating the clutch master

3.

4,378,676‘

clutch‘and the return spring 40 act to‘ move the rod 13‘
towards the slave cylinder 12 to open the air passage
ways 37 and 39 so that the same air pressure exists on

ting off the air pressure to the exhaust chamber 18.

both sides of‘ the servo piston 16.

3. A further increase in hydraulic pressure causes the
piston 32 to move even further towards the output rod

We

claim:

‘

15'

-

'

'

'

1'. An air/hydraulic servomotor unit for providing
power assistance for a clutch operating hydraulic sys

13, and loads the disc 14. The valve member 38 is held
on the shoulder 48 and the piston 32 and seal 41 move
leftwards and thus the passageway 43 is opened and
therefore the exhaust chamber 18 is opened to atmo

tem and comprising:

~ ‘

a compressed air cylinder having a housing with end
walls;

sphere via passageway 37, bore portion 29, and passage
way 43.
4. The pressure differential thereby created across the
servo piston causes the piston 16 to load the output rod 5
13 via the rubber disc 14, and the piston 16 and slave
piston 32 now move leftwards to disengage the clutch.
The leftwards movement of the" piston 16 continues
until the shoulder 42 has moved sufficient to allow the
valve 38 to reseat on the seal 41.

4.

When the driver’s clutch pedal is fully released, the

cylinder. This causes the piston 32 to move towards the
output rod 13.
2. The seal 47 sits upon the shoulder 48 thereby cut

*Y'

‘

‘a

"

'

to a pressure differential to'provide said assistance,

said piston having co-axial tubular projections ex
tending one on each side of the vpiston and sealingly

passing through their respective air cylinder hous
ing end walls;

}

a hydraulic slave cylinder co-extensively ?tted in said
-

from the hydraulic slave cylinder 12.
’

and elastomeric disc 14. The output rod 13 is in equilib
rium with the servo piston 16 and the piston 32 and the

Y

extension at one end;

The subsequent load applied to the output rod 13 is a
summation of the load from the piston 16, and the load

The required load applied to the clutch release mech

'

' a servo piston located in the housing and responsive

20

anism reacts back into the servo via the output rod 13 25

"

said air cylinder housing having a co-axial tubular

tubular extension and being arranged‘ co-axially
with said 'servo piston and being the means
whereby an input load is transmitted to the servo
motor unit;

a

'

"

a co-axial ‘clutch operating means at the other end of
the housing and located in one of the tubular pro
jections;

'

a load proportioning means also located in said- one
' tubular projection and which determines the ratio

disc 14 reacts in a fluid like manner to distribute the load

between the piston 16 and piston 32 in proportion to
their respective areas of contact with the disc 14.

in which the servo motor ‘unit output is derived

Should the equilibrium of the system be upset by the
application of a greater hydraulic load to the piston 32,

der;

from the hydraulic slave cylinder and the air cylin
a control valve for controlling the pressure differen
tial across the servo piston and which is‘ located in

it will move towards the output rod 13 relative to the
servo piston 16. This relative movement will cause the
seal 41 to lift away from the valve member 38 and allow
more air to escape the exhaust chamber 18 thereby

the other tubular projection;

a slave cylinder piston operated by the hydraulic
slave cylinder and which has a co-axial extension
that passes through the control valve and servo
piston so that both pistons engage with the load

increasing the pressure differential across the servo

piston 16, so increasing the load applied by the air cylin
der to the output rod ,13. This will continue until the
load applied by the servo piston 16 balances with the
other load on the respective area of contact with the
disc 14, and the servo piston will have moved further

proportioning means through which all output
loads are transmitted to the clutch operating
means; and

leftwards to close the seal 41 on the valve 38.

Similarly shouldbe equilibrium be upset by lighten

45

ing the hydraulic load applied to the piston 32, then the
piston 32 and valve member 38 are moved away from
the output rod until the seal 47 moves away from the
shoulder 48 allow air to flow into the chamber‘18. This

‘

-

said slave cylinder and co-axial tubular extension
having sufficient annular space therebetween so
that ‘the tubular projection which houses the con
trol valve can telescope into said annular space.
2. A unit as claimed in claim 1, wherein the propor
tioning means is an elastome‘ric disc reactable in a ?uid
like manner against areas on the servo piston and slave

reduces the pressure differential and the servo piston 16 50 cylinder piston to proportion the output load therebe
moves rightwards to restore the load balance on the
disc 14 until the seal 47 reseats and the balance restored.

tween.

'

a
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