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1. 
The present invention relates to improvements 

in SWash plate pumps particularly in pumps Suit 
able for aircraft. 
Swash plate pumps are known in which the 

pump plungers are actuated by a Swash plate: 
during the delivery stroke and by a spring dur 
ing the non-delivery stroke. It is however not 
possible to adjust the amount of liquid delivered 
per stroke by such pumps except by changing the 
speed of the swash plate mechanism. Such 
pumps cannot therefore be suitably modified to 
act as multi-delivery pumps for de-icing liquid 
when variable quantities are required for pro 
pellerS, Wings, and other parts. It is also not 
readily possible to prevent known Swash plate 
pumps from Operating at excess pressures. 

It is the object of this invention to provide a 
Swash plate pump in which the delivery can be 
adjusted whilst maintaining a constant speed 
of swash plate mechanism. It is a further object 
of the invention to provide a swash plate pump 
which does not permit the delivery pressure to 
exceed a pre-determined amount. It is a Still 
further object of the invention to provide a multi 
delivery pump which is compact and relatively 
noiseless and of which the deliveries from the 
Separate cylinders can be adjusted whilst the 
Swash plate mechanism is driven at a constant 
speed. . . . . . . - 
According to the invention a Swash plate pump 

for the delivery of liquids under pressure is pro 
vided with a pump plunger which is actuated by 
a spring during the delivery stroke and by a 
swash plate against the action of the spring 
during the return stroke. . . . . . . . . . 
The variation in pump delivery according to 

the invention is effected by adjusting the cylinder 
capacity and not by changing the spring 
Strength. This 
effected by means external of the pump. 
One embodiment of a pump in accordance with 

the invention is illustrated in the accompanying 
drawings wherein Figure 1 is an end view of the 
pump, and Figure 2 is a section on the line 2-2 
of Fig. 1. - - - 

The pump comprises a cylindrical casing f 
having a central inlet 2 for de-icing or other fluid 
communicating with a chamber 3 supplying fluid 
to ten axially disposed cylinders 4 spaced adja 
cent the periphery of the casing, from which the 
fluid is pumped to ten individual outlets 5 by 
pistons 6 reciprocating in the cylinders. The pis. 
tons are spring-operated on the pumping stroke 
while the return stroke is effected by a Swash 
plate mechanism driven by an electric motor. 
The casing comprises two cylindrical end por 
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2 
tions, hereinafter identified as the driving portion 
7 and the feed portion 8, spaced axially from 
each other by a spacing ring 9 seating in annular 
recesses, formed in the adjacent peripheral edges 
of the two portions, the end portions and ring 
being held together by five bolts to passing 
through holes in the feed portion and engaging 
in threaded sockets in the other portion. 
The driving portion is provided with attach 

ment means for an electric motor indicated 
diagrammatically at 2 from which a drive is 
taken through epicyclic reduction gearing 3 
mounted in the casing to a swash-plate 4 which 
is arranged to rotate in the cylindrical Space 
bounded by the spacing ring and the opposing 
faces of the two end portions and to oscillate a 
driving member 5. Ten axially disposed equi 
distant cylindrical holes 6 are provided in the 
driving portion of the casing on a pitch circle 
near its periphery, and in each of these holes 
is positioned a helical spring 7, the ends of 
which are located between the base of the hole 
and a seating disc f8 fixed to a transverse face 
of the corresponding piston. On the opposite 
face of the disc is fixed a rubber ring. 9 which 
receives the thrust of the driving member, and 
also serves to absorb shock if for any reason the 
piston and member do not move together. 
Each piston passes through one of ten holes 

20 in the driving member and makes a fluid-tight 
fit in the bore of a cylindrical insert 2 fitting 
into a cavity 22 extending parallel to the axis of 
rotation of the swash plate in the feed portion 
of the casing and having a threaded portion 23 
of larger diameter engaging with a corresponding 
threaded portion of the cavity. The position of 
the insert in the cavity is then made adjustable 
axially for a purpose hereinafter described, and 
means are provided for locking the insert in any 
desired position. ... Extending from the threaded 
portion of the insert is a sleeve-like portion 24 
of smaller diameter having an external thread. 
Sealing rings 25 are provided in the periphery of 
the insert on either side of the fluid inlet groove 
referred to below. 

. Also making a fluid-tight fit in the bore of the 
insert is a hollow cylindrical non-return valve 
member 26 having a central hole 27 in the end 
thereof adjacent the working face of the piston. 
This hole is normally closed by a ball 28 carried 
in a ball holder on the end of the rod 29 centrally 
located in the interior of the valve member by 
means of a plug 30 through which it passes and 
urged against the hole by a spring 3 located 
between the ball holder and the plug. The outer 
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peripheral surface of the plug is slotted axially 
to allow fluid to flow between the plug and the 
wall of the cavity. 
On the side of the plug remote from the ball 

is a pipe connector 32 comprising a cylindrical 
portion with a partially tapered end face adapted 
to mate with a flared portion of the valve mem 
ber and to form a seating for the plug and an 
extension of reduced diameter to which a rub 
ber pipe for carrying fluid may be connected. 
The external face of the flared portion of the 

valve member seats on a complementary face 
formed on the sleeve-like portion of the cylindri 
cal insert whereby the member is located, and 
the said member and pipe connector are held in 

- position by a collar 33 which slips over the re 
duced diameter portion of said connector and is 
in screw-threaded engagement with the external 
thread on said sleeve-like portion of the insert. 
Removal of the pipe connector and valve mem.- : 
ber from the pump can therefore be effected very 
simply if required. 

Fluid connection between the bore of the inser 
and the chamber in the feed portion of the cas 
ing is provided by internal and external annular 
grooves 34 formed in the wall of the insert and 
connected by equally Spaced radial holes. The 
position of the grooves is such that the outer 
groove registers with a hole 35 drilled through 
the wall of the central chamber, ten such holes 
being provided, one for each cylinder. 
The chamber in the feed portion has a circu 

lar hole in the end wall in which is inserted a 
member 36 having a portion of reduced diameter 
to which a pipe connecting the chamber with a 
tank of de-icing fluid may be attached. Prefer 
ably the pipe connection to the tank is made 
through a coupling provided with a filter such as 
is described in British Patent 632,412. 
Means for resiliently mounting the pump and 

motor is provided by a metal ring 37 bolted to 
the drive portion of the casing which is con 
nected to a suitably drilled mounting plate 38 by 
a rubber ring 39 bonded to the metal ring and 
to the plate. 

In operation the Swash-plate is rotated by the 
motor at a high Speed, e. g. 1500 revolutions per 
minute, and as each piston is moved by the 
Swash-plate and driving member against the 
pressure of the Spring it uncovers a portion of 
the internal annular groove in the correspond 
ing insert and allows fluid to flow in from the 
Central chamber. On the reverse stroke of the 
piston, which takes place under the action of the 
spring, the groove is covered and fluid trapped 
in the bore of the insert is forced through 
the non-return valve into the delivery pipe. The 
volume of fluid so displaced at each stroke de 
pends on the axial travel of the piston after the 
cut-off point at which it seals the groove, and 
can be regulated by screwing the insert in or 
out and thus changing the position of the groove 
relative to the piston. 
Since the travel of the piston on the working 

stroke is effected by spring action, if a back 
pressure is set up in a delivery line which ex 
ceeds the force exerted by the Spring the cylinder 
concerned will cut out without affecting the 
action of the pump as a whole, thus Safeguard 
ing the distributor connected to that line. 
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4. 
Having described my invention, what I claim 

S. 
1. A swash plate pump comprising a plurality 

of pump cylinders arranged with their centers 
on a common pitch circle and with their axes 
substantially parallel, each cylinder having an 
individual outlet, a spring loaded check valve 
for said outlet, plungers one for each said cylin 
der, each said cylinder having an inlet orifice 
positioned within the limits of the stroke of the 
delivery end of its respective plunger to be alter 
nately opened and closed by the reciprocation of 
said plunger, said cylinders being individually 
adjustable in an axial direction relative to the 
stroke of the plunger, a non-rotatable driving 
member engaging said plungers, a Swash plate 
engaging said driving member and rotatable rela 
tively thereto to oscillate said driving member 
and withdraw said respective plungers in a di 
rection away from Said outlet, and Springs, one 
for each said plunger, to move Said plungers in 
a forward Stroke toward said outlet. 

2. A Swash plate pump comprising a casing, 
pump cylinders arranged with their centers in a 
Common pitch circle within said casing and with 
their axes substantially parallel, each cylinder 
having an outlet, a spring loaded check valve for 
said outlet, plungers, one for each cylinder, each 
having a flange outside of said cylinder, a spring 
for each plunger acting to force said plunger into 
its respective cylinder in a forward stroke, a 
common Supply conduit, each cylinder having an 
inlet orifice from said common supply conduit 
opening within the limits of the stroke of the 
delivery end of its respective plunger in posi 
tion to be alternately opened and closed by the 
reciprocation of said plunger, each cylinder be 
ing individually adjustable longitudinally in the 
direction of its axis relatively to the stroke of 
its plunger, a non-rotatable driving member en 
gaging said flange in position to withdraw said 
plungers against the action of said spring, a 
Swash plate engaging said driving member and 
rotatable relatively thereto to oscillate said 
driving member. 

3. The swash plate pump of claim 2 in which 
Said cylinders have a screw threaded engage 
ment with said casing to permit individual longi 
tudinal adjustments of said cylinders. 
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