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This invention relates to hydraulic apparatus and is 
more particularly directed to ?uid pressure energy trans 
lating devices of the type used in aircraft. 

Still more particularly the invention is directed to a 
?uid pump of the character illustrated in the copending 
application of Cecil E. Adams et 211., Serial No. 234,634, 
?led June 30, 1951, now Patent No. 2,737,899, dated 
March 13, 1956, this pump having a booster or super~ 
charger section which operates simultaneously with the 
main pumping section. 
An object of this invention is to improve the efficiency 

and operating characteristics of the‘pump shown in such 
application. 
Another object of this invention is to provide a super 

charged aircraft pump having means incorporated therein 
to minimize the required size of lines supplying ?uid to 
and conducting ?uid from the pump. 

it is also an object of the invention to provide a super 
charged pump in which the supercharger operates simul 
taneously with the main section of the pump and means 
are provided to dissipate the excess ?uid under pressure 
supplied by the supercharging apparatus. 

Another object is, to provide a pump of the character 
mentioned in which a relief valve controlled passage 
extends from the outlet or" the supercharger to the inlet 
of the pump, this passage providing for the dissipation of 
excess supercharging pressure yet permitting the employ 
ment of a supply line of minimum size. 
A further object of the invention is to provide a‘ pump 

having ?uid inlet and‘ outlet ports, a supercharger pump 
ing section which communicates with the inlet. port‘ and 
discharges ?uid into an intermediate pressure manifold, 
the pump having a main pumping section which transfers 
?uid from the intermediate‘ pressure manifold to the outlet 
port, the pump being further provided‘ with a relief valve 
between the intermediate pressure manifold and the‘ inlet 
port whereby excessive pressure in the intermediate 
manifold will be‘disc‘harged to the. inletport to’ be recir 
culated through the pumping device. 

Further objects and advantages of‘ the present inven 
tion will be apparent from the following‘ description, ref 
erence being had to‘ the accompanying‘ drawings wherein 
a preferred form of embodiment of the invention‘ is 
clearly shown. 

In the drawings: ‘ 
Fig. l is a longitudinal sectional View taken through 

a ?uid pressure translating device formed. in accordance 
with the present invention. 

Fig. 2 is an enlarged detail sectional view taken through 
the passage which establishes communication between 
an intermediate pressure manifold and the inlet port; this 
section also being taken through a relief valve provided 
in such passage. 

Referring more particularly to the drawings, the nu 
meral 29 designates the pump in its entirety. This pump 
includes a casing 21 which may be formed of a plurality 
of parts including an end cover 22 in which inlet and 
exhaust ports 23 and 24, respectively, are formed. The 
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casing provides a chamber 25 for the pumping mecha 
nism. At the end of the casing opposite the cover 22, 
there is provided a bearing mechanism 26 for rotatably 
supporting a drive shaft section 27. This section includes 
a plurality of pieces which are splined together to pro 
vide ?exibility in the drive shaft, the outer end of this 
section being formed for connection with a prime mover, 
not shown. The drive shaft extends through a packing 
28 which prevents the escape of ?uid from the interior of 
the pump casing. The inner end of the‘ drive shaft has a 
splined connection as at 30 with a cylinder barrel 31, 
this member being formed also from a plurality of pieces 
and including piston chambers with sections 32 and 33 
of different sizes. 
The cylinder barrel is disposed in engagement at one 

end with a port plate 34, this member being pinned or 
otherwise secured to the cover 22 and having ports 35“ 
and 36 formed therein, the former being designated as 
an intermediate pressure port and the latter the exhaust 
port, this port communicating with port 24 in the cover 
22. The cover 22 has a pintle member 37 secured to the 
central portion thereof, this member 3'7 being hollow and 
communicating directly with the inlet port 23. The‘ menu 
her 37 projects through the center of the port plate 34 and 
into a central opening formed in the cylinder barrel 3i. 
Adjacent the inner end of the member 37, there is pro 
vided a laterally directed port 38, this port being disposed 
for registration with ports 4% formed in the cylinder barrel 
and communicating with the larger sections 33 of the 
piston chambers. The ports also communicate with 
groove means All formed on the exterior of the pintle' 
member 37, the grooves cooperating with the cylinder 
barrel to provide an intermediate pressure manifold which 
communicates with the port- 35 formed in the port plate 
34. The small sections of the piston chambers 32 co1n~ . 
municate by way of ports 42 with the exhaust port 36‘ 
formed in the cylinder barrel, these ports also cornmuni= 
eating with the intermediate pressure port 35 as the cyl 
inder barrel revolves. It will be‘obvious that the com 
munication between the ports in the cylinder barrel and 
the ports in the pintle and port plate 34- is intermittent 
due to the rotation of the cylinder barrel relative to the 
other members. The cylinder barrel is supported for 
rotation at the end opposite that engaging the port plate 
by radial bearings 43, these bearings being disposed be 
tween the cylinder barrel and a bearing race carried by 
the casing 21. 
The piston chambers receive for recipr-ocatory move 

ment. therein piston elements having sections‘ 44 and 45 
corresponding in size to and received by the sections 32 
and 33, respectively, of the piston chambers. These pis 

ton members are each provided with a spherical‘ head to which is secured bearing shoe 47 and which is formed 

for engagement with the flat surface of a cam plate 4%, 
the bearing shoes being held in engagement with the cam 
surface by a retainer plate 50. This plate is suitably 
secured to a pivoted hanger 51 through the adjustment 
of which the angle of the cam may be varied. The hanger 
51 is supported by hearing elements 5.2 which are, in 
turn, suitably supported by studs 53 threaded into the 
casing 21. 

Valve plateiiid and‘ cover 22 are provided with passage 
means 54 which establishes communication between the 
intermediate pressure port 35, and the manifold con 
nected therewith, and the inlet port 23. This passage is 
formed by a plurality of drilled openings which communi~ 
cate with a chamber 55 formed in the cover 223. This 
chamber receives a valve seat insert 576, the latter having 
a central opening communicating with the portion of the 
passage 54 extending from the intermediate pressure port. 
The outer end of the chamber 55‘ is closed by a plug 57 
having a socket 558 formed therein for the reception of a 
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stem 60 provided on a relief valve element 61. The 
socket 58 cooperates with the opening in the valve seat 
insert to guide the valve 61 in its movement toward and 
away from the valve seat. As shown in Fig. 2, the end of 
the valve disposed in the opening in the insert is pro— 
vided with an internal opening and transversely extend 
ing ports 62>which, when the valve is moved toward the 
plug 57, will be exposed to establish communication 
between the intermediate pressure port 35 and the inlet 
port 23. The valve is normally urged toward a closed 
position by a coil spring 63 disposed between a ?ange 
64 formed on the valve stem and the inner end of the 
valve plug 57. The tension of the spring will determine 
the pressure at which the valve will open to establish 
?uid flow from the intermediate pressure port to the ' 
inlet port. 

In ‘the operation of the pump, the driving shaft 27 is 
revolved by the prime mover and, in turn, transmits such 
motion to the cylinder barrel. Due to'the inclination of 
the cam 48, the pistons will-be reciprocated in the piston 
chambers, the cam being so inclined that, as the larger 
sections of the piston chambers communicate with the 
port 38, the pistons will move in an outward direction. 
Then, when the larger sections of the piston chambers 
communicate with the port 40, the pistons will be moved 
into the piston chambers. This action of the pistons will 
suck ?uid into the piston chambers from the port 38 and 
expel this ?uid through port 40 to the intermediate pres 
sure manifold. Also as the cylinder barrel revolves, the 
smaller sections of the ‘piston chambers will communi~ ‘ 
cate with the intermediate pressure port while the pistons 
are being moved outwardly of the piston chambers and 
with the exhaust port 36 when the pistons are being re 
turned into the piston chambers. 
pistons will transfer ?uid from the intermediate pressure 
port to the exhaust port 36. ~ 

Since .the volumetric capacity of the larger piston 
chambers is greater than the capacity of the smaller 
piston chambers, the latter will not be capable of utilizing 
all of the ?uid delivered by the larger piston sections. 
The ?uid pressure will, therefore, increase in the inter 
mediate pressure zone and ?uid under pressure will be 
supplied to the smaller piston chambers. Since an excess 
volume of ?uid is supplied by the supercharging section of 
the pump, some means must be provided to dissipate this 
excess ?uid and prevent the generation of excessive 
pressures in the intermediate pressure zone. For this 
purpose, the passage 54 and relief valve 61 have been 
provided. When the pressure in the intermediate pres 
sure port increases sufficiently, the relief valve will be 
caused to move to an open position and some of the 
?uid ‘may then ?ow from intermediate pressure port 
through the passage 54 to the inlet port 23. In the pump 
illustrated, the supercharging pump section has a capac 
ity- to deliver a volume of fluid substantially 25 % in excess 
of the capacity of the main pumping section. With the by 
pass passage shown in the drawings and described, this, 
25% excess capacity of the supercharger is recirculated. 

. By this recirculation, the supply line extending to the inlet 
port 23 may be made smaller. If this excess ?uid were 
discharged into a drain line, the inlet or supply line would 
necessarily be required to have 25% more capacity. It 
should be obvious that, by providing a by-pass passage 
between the intermediate pressure port and the inlet port, 
and controlling ?uid ?ow therethrough by a relief valve, 
the operating‘characteristics of the device are improved. 

This action of the 
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Its manufacturing costs are decreased and its adaptability 
to cramped working spaces generally found in aircraft is 
increased. 

While the form of embodiment of the present invention 
as herein disclosed constitutes a preferred form, it is to 
be understood that‘ other forms might be adopted,‘ all 
coming within the scopeof the claims which follow. 

I claim: ' 

1. In a'?uid pressure energy translating device, a casing 
having inlet and outlet ports; a cylinder barrel disposed 
for rotation, in said'casing, said cylinder'barrel having ’ 
piston chambers with'sections of di?erent sizes; valving 
means disposed between the portion of said casing con 
taining said inlet and outlet ports and said cylinder barrel, 
said valving means having a cavity formed‘ therein which 
cooperates with said cylinder barrel to form an interme 
diate pressure manifold, 21 high pressure port in said valv 
ing means communicating with said outlet port, means 
connecting the larger sections of said piston chambers 
alternately with said inlet port and said intermediate 
pressure manifold and the smaller sections of said piston 
chambers alternately with said intermediate pressure man 
ifold and said high pressure port upon rotation of said 
cylinder barrel; piston elements with sections correspond 
ing in sizes to the sections of said piston chambers dis 
posed for reciprocation therein; cam means for control 
ling the reciprocation of said pistons; ‘a passage extend 
ing from said intermediate pressure manifold to said inlet ' 
vport; and a relief valve in said passage. 

2. In a-?uid pressure energy translating device, a casing 
having inlet and outlet ports; a cylinder barrel disposed 
for rotation in said casing, said cylinder barrel having pis 
ton chambers with sections of different sizes; valving 
‘means disposed'between the portion of said casing con 
taining said inlet and outlet ports and said cylinder barrel, 
said valving means having a cavity formed therein which 
cooperates with said cylinder barrel to form an inter 
mediate pressure'manifold, a high pressure port in said 
valving‘ means communicating with said outlet port, 
means connecting the larger sections of said piston cham 
bers alternately with said inlet port and said interme 
diate ‘pressure manifold and the smaller sections of said 
piston chambers alternately with said intermediate pres~ 

‘ sure manifold and said high pressure port upon rotation of 
said cylinder barrel; piston elements with sections corre 
sponding in sizes to the sections of said piston cham 
bers disposed for reciprocation therein; cam means for 
controlling the reciprocation of said pistons; a passage 
extending from said intermediate pressure‘ manifold to 
said inlet port; a valve supported in said passage for move- ' 
ment toward open position in response to pressure in said 
intermediate pressure zone; and spring means between 
said valve and a portion of said casing, said spring means 
tending to resist opening movement of said valve. 
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