
Jan. 23, 1945. R. C. FORD 2,368,013 
PUMP OR COMPRESSOR 

Filed Feb. 18, 1944 4. Sheets-Sheet 1 

N 23 3. 3232 
M 70 

A 2 
76 (O. , l 6 
- 

ava-Aava 

Sass 

Eas W. 

  

  

    

  

  

  

  



Jan. 23, 1945, R, C, FORD 2,368,013 
PUMP OR COMPRESSOR 

16 As 

2 2, 
15N 

2 

k N.N.A 

W 

% 
Š 3 W N 

- 
%ké - SS 2O 2 2. 2 2 it." || 35 
2 : “I, IIIE 

r1% N4 

  

  

  

  

  

  

  

  

  

  

    

  

  

  

  

  

  

  

  

  

  



Jan. 23, 1945, R, C, FORD 2,368,013   



2,368,013 R, C, FORD 

PUMP OR COMPRESSOR 

Filed Feb. 18, 1944 

Jan. 23, 1945. 

G. fe-all 

4. Sheets-Sheet 4 

4 

2zz-e 72 (or 
(R,-- 

&#22 

SSS zzzzzzZzZZZZZZZZ 2:ZZZZZZZZZZZZZZZZZZ 
S 

S` 
Ñ 

· ) Pt==== 

º. N 

Ø 
N`? 

| tz, 
Ø 

  

  

  

  

  

  

  

  

  

  

  
  

  

  

  

  

  

  

  

  

  

    

  

  



Patented Jan. 23, 1945 2,368,013 

UNITED STATES PATENT OFFICE 
2,368,013 

PUMP OR COMPRESSOR. 
Reginald Clarence Ford, Allesley, near Coventry, 

England 
Application February 18, 1944, Serial No. 522,945 

In Great Britain December 16, 1942 
(C. 103-175) 6 Claims. 

The object of the present invention is to 1m 
prove the efficiency of pumps or compressors of 
the reciprocating plunger type and at the same 
time to provide a novel, simple and compact con 
struction therefor, the improved pump or com 
pressor being capable of application for a wide 
variety of purposes, especially where high pres 
Sures are required. 
A further object of the invention is to avoid the 

present necessity in pumps and compressors of 
the type referred to for the use of glands and 
stuffing boxes and to provide a pump or com 
pressor which can be continuously operated for 
long periods of time with the minimum of atten 
tion and the maximum of efficiency. 
Another object of the invention is to maintain 

a predetermined constant pressure of the fluid at 
the delivery end of the pump in cases where the 
density of the fluid entering the pump is subject 
to variation, such, for example, as is experienced 
With air pumps or compressors on aircraft where 
the barometric pressure varies with the altitude 
of the machine. 

In a pump or compressor of the kind herein 
referred to embodying the present invention the 
mOWenent of the plunger in each direction is 
derived directly and in a positive manner from a 
rotatable driving member arranged co-axially 
thereWith. 

For this purpose the co-action between the ro 
tatable driving member and the plunger is by 
means of cam surfaces on the One part co-oper 
ating with projections or rollers on the other part. 
For example, the plunger may be provided around 
its periphery with a cam-shaped groove adapted 
for engagement by One or more rollers Or pro 
jections on the driving member, or vice versa. 
Alternatively, the plunger may be provided 
around its periphery with a cam-shaped rib or 
flange adapted for engagement by Or with one or 
more pairs of rollers or projections on the driv 
ing member, Or Vice versa. 
In every case the formation of the Cam Sur 

faces is such that the plunger makes one or more 
complete reciprocations during each complete 
revolution of the driving member. 

In the accompanying drawings, 
Figure i is a view in axial plane section of a 

single stage double-acting pump or compressor 
embodying the present invention. 

Figure 2 is a part transverse sectional view 
thereof on the line A-A. 

Figure 3 in a view in axial plane section illus 
trating the application of the present invention 
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to a pump or compressor constructed for two stage compression. 
Figure 4 is a part cross-sectional view thereof 

on the line B-B. 
Figure 5 is a view in axial plane Section of a 

two-stage compressor embodying this invention 
and provided with means for varying the Cubic 
capacity of the barrel at the intake end thereof. 

Figure 6 is an end view thereof as seen from 
the right-hand. 

Referring to the single-stage double-acting 
pump or compressor shown in Figures 1 and 2, 
the movement of the plunger 2 in each direction 
in the barrel 3 is derived directly and in a posin 
tive manner from a rotatable driving member 4 
arranged co-axially therewith. For this purpose 
the plunger, in the specific example shown, is 
provided around its periphery with a can-shaped 
groove 5 adapted for engagement by rollers 6 
carried by radial pins 7 secured to the driving 
member 4 so that as the latter rotates the co 
action between the said rollers and groove causes 
the plunger to be reciprocated in the barrel. A 
similar result may be obtained by forming the 
plunger with a cam-shaped rib or flange instead . 
of a groove. In each case the arrangement may 
be reversed, that is to say, the groove or rub may 
be formed in Or on the driving member and the 
rollers carried by the plunger, the effect pro 
duced being the same in each case. By a Suit 
able formation of the Cam Surfaces formed by 
the groove or rib the plunger may be caused to 
make one or more complete recliprocations for 
each complete revolution of the driving member. 
The barrel 3 is made in two transversely di 

vided parts each having inlet and outlet connec 
tions 8, 9 respectively at its otherwise closed outer 
ends. It will be observed that no glands or 
stuiting boxes are required to maintain the in 
proved pump in efficient Working order. 
The driving member 4, which may take the 

form of a belt pulley, as shown, or of a toothed 
gear member, is mounted so as to be free to 
rotate upon the two parts of the divided barrel 
3 and is formed with an internally projecting 
annular Web 0 or flange which protrudes be 
tween the inner ends thereof and carries the pins 
for the rollers 6. Ball thrust bearings are 

preferably provided between this web or flange on 
the driving member 4 and the adjacent inner 
ends of the two parts of the divided barrel. 
The inlet and outlet connections 8, 9 at each 

end of the barrel are each provided with a One 
Way valve and in order to ensure that the outlet 

65 valve 2 at each end is firmly closed when the   



2 
inlet valve 3 is open and to avoid the use of 
springs for this purpose, the said inlet and outlet 
connections at One end of the pump may, as 
shown, be inter-connected by piping 4 with 
those at the other end thereof so that the outlet 
valve at one end of the pump is held on its seat 
by the pressure of the fluid at the other end 
thereof. 
The two parts of the barrel may be mounted in 

and secured to a suitable frame or base member 
5. The plunger may be prevented from rotation 

in any suitable manner, as by means of balls 6 
carried by the barrel and engaging axial grooves 
7, in the plunger, or vice versa. 
Where pressures higher than can be obtained 

with single stage compression are required, multi 
Stage Compression may be employed and an ex 
ample of this form is shown in Figures 3 and 4. 
In this case the opposite ends of the plunger 2 
are made of different diameters and the low pres 
sure end of the barrel, which, as before, is ar 
ranged co-axially with the driving member 4, is 
connected with the high pressure end by means 
of a transfer passage 8 which, as shown, may be 
made through the plunger, or in the wall of the 
barrel, or, if desired, may take the form of an 
outside pipe, and in any case is controlled by one 
or more one-way valves, such as the ball valves 
9. Otherwise the general Construction and op 

eration of the pump or compressor is Substan 
tially the Same as above described, the plunger 
2 being reciprocated by the co-action between a 
cam-shaped groove 5 therein and rollers 6 car 
ried by the rotatable driving member 4. Ball 
thrust bearings are employed between the lat 
ter and the flanged Outer ends of the two parts 
of the barrel 3. In the example shown, the fluid 
enters the low pressure end of the barrel by 
means of a non-return spring-controlled valve 20 
of the poppet type and is delivered at the high 
pressure end of the barrel, which is preferably 
hollow and water-cooled, through a one-way 
valve, such as the ball valve 2. The interme 
diate part of the plunger in which the cam 
shaped groove 5 is formed, may, as shown, be 
made of a larger diameter than that of its low 
pressure end. 
Where the density of the fluid entering the 

pump is Subject to variation and it is desired to 
maintain a pre-determined constant pressure of 
the fluid at the delivery end of the pump, means 
may be incorporated therein whereby the cubic 
capacity of the pump varies automatically and 
inversely as the density of the fluid entering the 
barrel. The application of this part of the in 
vention to a two-stage pump or compressor, em 
bodying the other features of the invention here 
inbefore described, is shown in Figures 5 and 6. 
In this case the low pressure end of the barrel, 
3, which is closed by a fixed plate 22 having a 
fluid inlet orifice 23, is fitted with a piston 24 
which Seals the end of the barrel and is normally 
and yieldably held in position by means of 
springs 25 carried by guide pins 26 secured to the 
piston and slidably mounted in the fixed plate 22. 
The said piston is provided with a non-return in 
let valve 27, and the arrangement is such that 
when the pressure of the fluid delivered at the 
high pressure end of the barrel tends to rise above 
or fall below a pre-determined value the piston 
automatically adjusts its position in the end of 
the barrel to decrease or increase the cubic ca 
pacity thereof at the intake end, thereby main 
taining the delivery pressure at the predeter 
mined value irrespective of the density of the 
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2,868,013 
fluid entering the pump, Instead of using 
Springs the position of the piston may, if desired, 
be automatically adjusted by mechanical, electri 
cal, hydraulic or pneumatic means controlled by 
the delivery pressure. 

In any of the above described constructions the 
plunger may, as shown in Figure 5, be formed or 
provided with two cam-shaped ribs 28 (or grooves 
5) of opposite sense and the driving member 4 
With pairs of rollers 6 for Co-operation therewith. 
Figure 5 also shows an alternative arrangement 
for establishing communication between the low 
and high pressure ends of the barrel by means of 
Spring-loaded non-return. poppet valves 29, 30 
and a tubular member 3 arranged between the 
large and Small ends of the plunger. The same 
figure also shows a driving member 4 provided 
with gear teeth 32 for driving purposes. 

Instead of the piston 24 shown in Figure 4, a 
similar spring-loaded member may be mounted 
in a recess in the low pressure end of the plunger 
and in this case a non-return valve controlling a 
transfer passage through the plunger may be 
conveniently mounted in Said member. 

I claim: 
1. A pump or compressor of the kind herein re 

ferred to comprising a transversely divided bar 
rel closed at its outer ends and having valve-con 
trolled inlet and outlet ports at each of said 
Outer ends, a plunger free to be reciprocated in 
Said barrel and having a peripheral groove in 
clined to the axis thereof, a driving member 
rotatably mounted on said barrel co-axially 
therewith, and means carried by Said member 
and protruding between the parts of the divided 
barrel for engagement With the groove in Said 
plunger. 

2. A pump or compressor of the kind herein 
referred to comprising a transversely divided 
barrel closed at its outer ends and having valve 
controlled inlet and outlet ports at each of Said 
outer ends, a plunger free to be reciprocated in 
Said barrel and having a peripheral flange in 
clined to the axis thereof, and protruding be 
tween the parts of said divided barrel, a driving 
member rotatably mounted on Said barrel co 
axially therewith, and rollers carried by said bar 
rel and adapted to bear against each side of the 
inclined flange on said plunger. 

3. A pump or compressor comprising a barrel 
divided transversely into high and low pressure 
chambers of different diameters, said low pres 
Sure chamber being provided with a valve con 
trolled inlet port and Said high pressure chamber 
having a valve-controlled outlet port, a plunger 
having high and low pressure ends of different 
diameters adapted for reciprocation in the high 
and low pressure chambers respectively of said 
divided barrel, means for establishing valve-con 
trolled communication between said low and high 
preSSure chambers, and a driving member rotat 
ably mounted on said divided barrel co-axially 
thereWith, Said driving member and plunger hav 
ing co-operating parts adapted on rotation of 
the former to cause reciprocation of the latter in 
Said barrel. 

75 

4. A pump or compressor comprising a barrel 
divided transversely into high and low pressure 
chambers of different diameters, said low pres 
Sure chamber being provided with a valve con 
trolled inlet port and said high pressure chamber 
having a valve-controlled outlet port, a plunger 
having high and low pressure ends of different 
diameters adapted for reciprocation in the high 
and low pressure chambers respectively of said 

  



2,868,018 
divided barrel, said plunger having an intern 
mediate portion formed with peripheral can 
Sulfaces, means for establishing non-return 
valve-controlled Communication between said low 
and high pressure chambers, and a driving mem 
ber rotatably mounted on said divided barrel co 
axially therewith, said driving member co-operat 
ing with the cam surfaces on said plunger to 
cause reciprocation of the latter in said barrel. 

5. A pump or compressor of the kind herein 
referred to comprising a barrel having high and 
low pressure chambers, a plunger having high 
and low pressure ends free to be reciprocated in 
Said chambers respectively, valve-controlled 
means for establishing non-return communica 
tion between the low and high pressure cham 
bers of Said barrel, means for varying the cubic 
capacity of the low pressure chamber according 
to the density of the fluid entering the same, 
and a rotatable driving member mounted co 
axially with Said barrel, said driving member and 

0 

20 

3 
plunge having co-operating parts adapted on 
rotation of the former to cause reciprocation of 
the latter in said barrel, 

6. A pump or compressor of the kind herein 
referred to comprising a barrel having high and 
low pressure chambers, a plunger having high 
and low pressure ends free to be reciprocated in 
said chambers respectively, said plunger being 
also provided with peripheral cam surfaces, 
valve-controlled means for establishing non-re 
turn communication between the low and high 
pressure chambers of Said barrel, a Spring loaded 
piston closing the outer end of said low pres 
sure chamber, a fluid inlet valve in said piston 
opening to said low pressure chamber, and a 
rotatable driving member mounted co-axially 
with said barrel and adapted for co-operation 
with the cam surfaces on said plunger to cause 
reciprocation thereof in Said barrel, 
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