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This invention relates to variable stroke hydraulic 
pumps of the kind wherein the stroke control of the 
pump is biased towards a position of maximum stroke, 
and comprising a servo-cylinder containing a piston for 
moving the stroke control towards a position of minimum 
stroke, and an axially movable and spring-loaded valve 
member for controlling the admission of pump output 
pressure to the servo-cylinder, said valve member being 
arranged to be subjected to the output pressure of the 
pump, and the arrangement being such that when pump 
output pressure exceeds a predetermined value the valve 
member will be moved to a position to admit ?uid to 
the servo-cylinder and thereby reduce the stroke of the 
pump, whereas when the pump output pressure falls the 
valve member will move to a position to permit the servo 
cylinder to exhaust. 
The object of the invention is to provide such a pump 

in a convenient form. 
According to the invention a pump of the kind speci?ed 

comprises an annular piston surrounding the valve mem- _ 
ber adjacent an abutment thereon, said piston being con 
tained in a cylindrical chamber, and an attendant control 
lable valve through which the chamber can be placed in 
communication with the pump output, the arrangement 
being such that when the attendant controllable valve is 
opened with the pump in operation, the combined e?ect 
of the pump output pressure acting on both the piston 
and the valve member will move the latter against its 
spring to a position to admit ?uid to the servo-cylinder 
even when the pump output pressure is below said prede 
termined value. 

In the accompanying drawings FIGURE 1 is a sectional 
side view of an example of the invention, and FIGURE 
2 is a fragmentary plan of FIGURE 1. 

Referring to the drawings there is provided a housing 
3 having an inlet 4 and outlet 5 at one end. Within 
the housing is supported a rotatable spindle 6 one end of 
which extends from the end of the housing remote from 
the inlet and outlet, and is adapted for connection to a 
source of power whereby it can be rotated. Also within 
the housing there is formed on the spindle 6 a rotary 
body 7 in which are formed a plurality of parallel, angu 
larly spaced and annularly arranged bores S in which re 
spectively is a plurality of plungers 9. Each plunger 
9 extends at one end from its bore 8 and is provided 
with a shoe 10 which is held in contact with an angularly 
adjustable swash plate 11 by a spring 12 acting on the 
plunger. 
The swash plate 11 which is of annular form, is pivot 

ally mounted in the housing about a transverse pin 13 
offset from the axis of rotation of the spindle 6, and is 
angularly adjustable about this pin by movement of a 
?uid actuated piston 14 in a servo-cylinder 15 formed 
in the body part. 
The opposite end of the body 7 is in contact with a 

valve plate 16 in which are formed a pair of arcuate 
ports 17, 18 which are in communication with the inlet 
4 and outlet 5 respectively, and the arrangement is such 
that as the body rotates the plungers 9 will be reciprocated 
by their interaction with the swash plate 11 thereby draw 
ing ?uid from the inlet 4 into the bores and discharging 
the ?uid from the bores in turn to the outlet 5. 
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In the end of the housing remote from the swash plate 

is a stepped cylindrical bore 19 which is co-axial with 
the spindle 6. In the bore is engaged a cylindrical spool 
20 having a stepped head 208 at its end adjacent the 
pump body 7 whilst between the latter and the head 2% 
is a coiled compression spring 21 which serves both to 
load the spool axially away from the body and also to 
transmit rotation from the body to the spool. 

Freely surrounding the spool 20 adjacent the head is 
an annular piston 22 which is accommodated within the 
wider portion of the bore 19 hereinafter termed the cham 
ber 19“. Moreover, acting between the piston 22 and 
the step of the head is a second and relatively lighter 
coiled compression spring 23. Furthermore the piston 22 
can, as will be described, bear against the head 20%, the 
latter then acting as an abutment. 
The end of the bore 19 remote from the body is con 

nected through a passage 24 to the pump outlet 5. Thus 
the delivery pressure of the pump is caused to act on the 
spool in opposition to the spring 21. Moreover, in the 
wall of the bore are two axially spaced ports 25, 26 both 
of which are connected through a passage 27 to the servo 
cylinder 15, and a spill port 28 connected to a source 
through a passage 29 of low pressure such as the interior 
of the housing 3 which in use is ?ooded. Furthermore, 
the spool incorporates a neck 20*’ which registers with 
the spill port 28 and the port 25 when the spool has been 
moved axially to its one limit position by the spring 21. 
In this position the servo-cylinder 15 can exhaust and the 
port 26 is covered by the spool. However, when the de 
livery pressure of the pump exceeds a predetermined value 
it will move the spool axially against the spring 21 to a 
position to uncover the port 26 and cover the port 25. 
As a result pump delivery pressure is admitted to the 
servo-cylinder 15 to move the swash plate 11 towards a 
position of minimum obliquity against its natural tend 
ency to assume a position of maximum obliquity. Dur 
ing such movement of the spool the piston 22 remains sta 
tionary and the spring 23 assists movement. 
The passage 24 is also connected through a valve 30 

(operable by a solenoid 31) to the annular space within 
the chamber 19*‘ between the piston and the step. When 
the valve 30 is opened, pump delivery pressure acts on 
the piston as well as the spool, with the result that the 
piston is urged into contact with the head 20a and the 
spool is moved to uncover the port 26 by a much smaller 
pump delivery pressure, as the piston is of far greater area 
than the spool. 
A pump as above described may be used in a vehicle 

transmission comprising an engine driven swash plate‘ 
type pump for supplying motive ?uid to a hydraulic motor 
for driving the vehicle wheels. In such a transmission 
it is advantageous that the pump should be at minimum 
stroke whilst starting the engine, and to achieve this ad- 
vantage the solenoid 31 may be energised whilst start- 
ing the engine. 
Having thus described my invention what I claim as 

new and desire to secure by Letters Patent is: 
1. Hydraulic pumping apparatus comprising in com 

bination, a variable stroke hydraulic pump including a 
hollow body part, an inlet and an outlet de?ned in the 
body part, a stroke control mounted within the body part, 
means biasing the stroke control towards a position to 
permit the pump to partake of its maximum stroke, a 
?uid pressure operable piston mounted in a first cylinder 
within the body part for moving said stroke control in a 
direction to reduce the stroke of the pump, valve means 
comprising an axially movable valve member slidable 
within a second cylinder within the body part, resilient 
means for urging the valve member towards one end of 
the second cylinder, passage means connecting said sec 
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0nd cylinder with the outlet so that the valve member 
will be subjected to the pressure at the outlet and will 
be moved thereby against the action of said resilient 
means, further passage means connecting said ?rst and 
second cylinder so that when the valve member is moved 
against the action of said resilient means, as the pressure 
at the outlet attains a predetermined value, ?uid under 
pressure will be admitted to said ?rst cylinder to move 
the piston and the stroke control to reduce the output of 
‘the pump, a third cylinder in‘ the body part, a further pis 
iton slidable in said third cylinder, an abutment on the 
‘valve member against which the further piston can bear, 
{extra passage means interconnecting said third cylinder 
:and said outlet, and valve means mounted in said extra 
‘passage means for controlling the'?ow of liquid to said 
third cylinder whereby, when said valve ‘means is open 
to permit the‘?ow of ?uid'through said extra passage 
means, the valve member will be moved, to permit ?uid 
pressure to act against said piston, at a value of output 
pressure lower than said predetermined value. 

2. Hydraulic pumping apparatus comprising in com 
bination a variable stroke hydraulic pump including a 
hollow body part, a‘pump rotor mounted within the body 
part, said rotor being arranged to be rotated, an inlet and 
an outlet defined in the body part, a stroke control mount 
ed Within the body part, means biasing the stroke con 
trol towards a position to permit the pump to partake of 
its maximum stroke, a fluid pressure operable piston 
mounted in a ?rst cylinder within the body part for mov 
ing said stroke control in a direction to reduce the stroke 
of the pump, valve means comprising an axially movable 
valve member slidable within a second cylinder within the 
body part, a spring for urging the valve member to 
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4 
wards one end of the second cylinder, said spring serving 
to interconnect the rotor and the valve member so that 
as the rotor rotates the valve member will be rotated, 
passage means connecting said second cylinder with the 
outlet so that the valve ‘member Will be subjected to the 
pressure at the outlet, and will be moved thereby against 
the'action of‘said spring, further passage means con 
necting said ?rst and second cylinder ‘so that when the 
valve member is moved against the action of said spring, 
as the pressure at the outlet attains a predetermined value, 
?uid vunder pressure will be admitted to said ?rst cylinder 
to move the piston and thestroke control to reduce the 
output of the pump, a third cylinder in the body part, a 
further piston slidable in said third cylinder, an abutment 
on the valve member against which the further piston 
can bear, extra passage means interconnecting said third 
cylinder and said outlet, and valve means mounted in said 
extra passage means for controlling the How of liquid 
to said third cylinder whereby, when said valve means is 
open to permit the ?ow of ?uid through said extra pas 
sage means, the valve member Will be moved, to permit 
?uid pressure to act against said piston, at a value of 
output pressure lower than said predetermined value. 

3. Hydraulic apparatus as claimed in claim 2 including 
arsolenoid for controlling said valve means. 
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