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This invention has for its object to provide an 
improved rotary fluid pump of the type com 
prising a hollow body part, a rotary cylinder 
block mounted in the body part and having a 
plurality of bores formed around its axis, plung 
ers slidable in the bores, and an abutment co-op 
erating with the outer ends of the plungers, one 
end face of the cylinder block being arranged 
in contact with a complementary face in the 
body part having fluid inlet and outlet ports, and 
the cylinder bores having open inner ends which 
during the rotation of the block move over the 
said ports. 
The invention comprises a pump of the afore 

said type in which the bores in the cylinder block 
are inclined to the axis of rotation of the block 
so that the inner ends of the bores are situated 
nearer the said axis than the outer ends, the 
amount of the inclination being such as will allow 
the outward movements of the plungers and the 
inflow of liquid to be assisted by centrifugal ac 
tion. 
The invention also comprises a pump as speci 

fied in the preceding paragraph, and in which 
any or all of the following features are also emi 
ployed, namely, bores having their open inner 
ends of smaller diameter than the portions oc 
cupied by the plungers, helical compression 
Springs accommodated within the plungers and 
bores, an abutment adapted to minimise the im 
position of non-axial forces on the plungers, and 
means for automatically controlling the pump 
Output, as hereinafter described and claimed. 

In the accompanying sheets of explanatory 
drawings, Figure 1 is a sectional side elevation, 
Figure 2 a sectional plan and Figure 3 an end ele 
vation illustrating a pump constructed in ac 
cordance with the invention. Figure 4 is a detail 
view illustrating a modification in the shape of 
the portion of the abutment acting on the outer 
ends of the plungers. 

Referring to the drawings, the body part com 
prises a main portion a and an end cover b. 
Within the part a is formed a cylindrical bearing 
surface c for supporting the rotary cylinder block 
d, and an end face e against which the adjacent 
end of the cylinder block can abut. This end 
face e is formed with an arcuate inlet port f 
communicating with an inlet pipe Connection g, 
and with an arcuate outlet port h communi 
cating with an outlet pipe connection i. The cyl 
inder block d is formed on or secured to one end 
of a driving shaft d supported by a bearing k in 
the end COver b. 

5 

O 

5 

20 

25 

40 

45 

50 

rality of bores l in which are inserted reciproca 
tory plungers m. The bores are inclined to the 
axis of rotation of the cylinder block so that 
their open inner ends n which co-operate with 
the inlet and outlet ports f, h, are nearer the 
said axis than the opposite ends through which 
extend the outer ends of the plungers. The pur 
pose of this inclination is two-fold. In the first 
place it enables the open inner ends of the bores 
and the inlet and Outlet ports to be arranged 
conveniently near to the axis of rotation of the 
cylinder block, and the outer ends of the plungers 
to be arranged sufficiently far away from the 
said axis to allow the required maximum length 
of stroke to be obtained without excessive ob 
liquity of the abutment to be hereinafter de 
scribed. In the second place it enables both the 
inflow of liquid to the bores and the outward 
movements of the plungers to be assisted by cen 
trifugal action. A convenient inclination is about 
15° to the axis of rotation of the cylinder block. 
The open end of each bore adjacent to the 

end face e in the body part is made of smaller 
diameter than the main portion occupied by the 
plunger. The purpose of this is to enable the 
fluid pressure in the bores to assist in holding 
the end face of the cylinder block against the 
end face e of the body part. 

Also each plunger m is made hollow for the 
greater part of its length, and within each plung 
er and bore is arranged a helical compression 
Spring O. One end of each Spring abuts against 
the closed end of its plunger, and the other end 
abuts against a shoulder p in the bore. The 
purpose of the springs is to impart outward move 
ments to the plungers. They also serve to hold 
the end face of the cylinder block in contact with 
the end face e in the body part. By arranging 
the Springs Within the bores and plungers an ad 
vantage is obtained in that long springs can be 
used, and the excessive projection of the outer 
ends of the plungers beyond the cylinder block, 
which occurs when externally arranged springs 
are used is avoided. 
The abutment with which the outer ends of 

the plungers co-operate comprises an outer ring 
q carried on the end cover b by a pair of dia 
metrically disposed trunnions r, and an annular 
plate S rotatably supported in the ring q by a 
ball or other bearing t. It is desirable that the 
force set up between each outer end of the plung 
er and the plate S shall be directed as nearly as 
possible along the axis of the plunger. In other 
Words it is desirable that any unavoidable com 

Within the cylinder block is formed a plus 55 ponent of this force at right angles to the plunger 

  



axis shall be as small as possible. To satisfy 
this condition the face it of the portion of the 
plates which makes contact with the outer ends 
of the plungers is (in the example shown in 
Figures 1 and 2) made of conical concave form 
and is such that when the plate is in a position 
at right angles to the axis of rotation of the 
cylinder block the said face is at right angles to 
the axes of the plungers. Also the Outer end of 
each plunger is made to a conical or rounded 
form. Alternatively the modification shown in 
Figure 4 may be used. Here the face of the 
portion of the plates which makes contact with 
the adjacent ends of the plungers is of a convex 
involute form. This shape also obviates the in 
position of an unbalanced moment on the abut 
ment, 
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nels 0, 9, 7, 8 is expelled from the cylinder block 
by centrifugal action into the chamber formed 
by the end cover b and the adjacent portion 
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The output of the pump is varied by varying 
the strokes of the plungers, and this is effected 
by pivotal movement (by any convenient means) 
of the abutment about the axis of the trunnions 
r. For effecting the said pivotal movement au 
tomatically in response to the fluid pressure in 
the delivery side of the pump, a plunger D is 
mounted in a bore situated at One side of the 
body part a parallel with the axis of the cylin 
der block. Pressure fluid is admitted to a cham 
ber a containing the inner end of this plunger 
along a passage 2 communicating with the out 
let port h. This chamber may also communi 
cate with a connection 2 for a pipe leading to a 
pressure gauge. At the opposite side of the body 
part a is arranged another plunger 2 which is 
acted on by a spring 3 contained in a chamber 
4. This chamber may be provided with a con 
nection 5 for a pipe through which lubricating 
oil can be supplied to the contiguous end and 
peripheral surfaces of the cylinder block and 
body part, the chamber being in communica 
tion with the said surfaces through a passage 6. 
The plungers to and 2 act on diametrically 

opposite parts of the outer ring qi of the abut 
ment, as shown in Figure 2. The spring 3 act 
ing through the plunger 2 tends to move the 
abutment into its position of maximum obliquity. 
In this condition maximum reciprocatory move 
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of the body part a, and is thence conducted 
through a pipe attached to the connection 2 to 
the mechanism to be actuated. This mechanism 
may be for example a governor for controlling 
a mechanism supplied with pressure-fluid from 
the main part of the pump. Leakage of fluid 
from the chamber around the driving shaft. 
d is prevented by a packing 3. 
A pump as above described (with or without 

the additional centrifugal pump) is applicable 
to a variety of uses, such as the supplying of 
pressure fluid to mechanism to be actuated by 
the fluid, or the Supplying of liquid fuel to en 
gines or burners. The pump may also be used 
as a motor for converting into mechanical work 
the energy of fluid supplied to it under pres 
Sure, and it is to be understood therefore that 
the term pump as used herein is intended to in 
clude both a means for supplying and a means 
for utilising the energy of fluid. Moreover whilst 
the pump is primarily intended to operate with 
a liquid medium, it may be used for dealing 
with a gaseous medium. 
The invention is not limited to the example 

above described as subordinate constructional 
details may be varied to suit different require 
mentS. 
Having thus described my invention what I 

claim as new and desire to secure by Letters 
Patent is: 
A rotary pump of the type specified, compris 

ing in combination a hollow body part, a rotary 
cylinder block mounted in the body part and hav 
ing an end face in contact with a complementary 
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ments are imparted to the plungers when the 
cylinder block is rotated. When the fluid pres 
sure acting on the plunger D is able to counter 
act the pressure of the spring 3, the plunger 
D moves the abutment in the opposite direction 
thereby reducing the obliquity of the abutment 
and correspondingly reducing the strokes of the 
plungers and the pump output, this condition 
reaching its limit when the obliquity of the 
abutment is nil. 
The pump shown in Figures 1 to 3 also has 

combined with a centrifugal pump for supply 
ing fluid under pressure to any associated gov 
erning or other apparatus. Within the cylinder 
block is formed an axial bore 7 communicating 
at one end with a plurality of radial passages 
8, and at the other end with an axial bore 9 
in the body part, the bore 9 being in communi 
cation with the pump inlet port if through a 
passage 0. Liquid flowing through the chan 
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face in the body part, the latter face having fluid 
inlet and outlet ports, and the cylinderblock 
having formed around its axis a plurality of in 
clined bores having open inner ends which dur 
ing rotation of the cylinder block move over the 
Said ports, and which are situated nearer to the 
axis of the cylinder block than the outer ends 
of the bores, hollow plungers slidable in the bores, 
the open inner ends of the bores being of smaller 
diameter than the portions of the bores Occupied 
by the plungers, and the inclination of the bores 
relatively to the axis of the cylinder block being 
Such as will allow outward movement of the 
plungers and the inflow of fluid to be aSSisted by 
centrifugal force, helical compression springs ar 
ranged within the plungers and bores, and an 
abutment having an inner part which is rotat 
able relatively to an outer Supporting part and 
against which the outer ends of the plungers abut 
under the action of the Springs, the said inner 
part of the abutment and the outer ends of the 
lunges being adapted to minimise the imposi 

tion of non-axial forces on the plungers, and 
he said cylinder block and body part being 
formed with intercotiamunicating bores which 
S9 communicate with the said inlet port, and 

Which enable the said block to serve also centrifugal pump. . 

RICHARD JOSEPHIFIELD. 


