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Application January 31, 1944, Serial No. 520,391 
Claims. (C. 103-10) 

1. 
This invention relates to a pump, and more 

particularly to a hydraulic pump for delivering 
liquid under pressure. 
for Operating hydraulic cylinders to furnish pow 
er for various appliances, and can be utilized 
wherever it is desired to supply hydraulic pres 
SeS. 

An object of the invention is to provide a pump 
Which will deliver liquid at high pressures when 
high pressures are required for the work being 
done, and which will develop these high pressures 
Without the objectionable pulsations or vibra 
tions which are commonly associated with such 
Operation. - 

Another object of the invention is to provide 
a pump of this character which is capable of 
developing very high pressures, but which at the 
Same time will deliver liquid at a rapid rate dur 
ing periods of Operation in which high pressures 
are not required, so that an overall operation in 
Wolving periods of low pressure operation and pe 
riods of high pressure operation may be per 
formed in a minimum of time. A further object 
is to provide a pump capable of quickly delivering 
the liquid necessary for performing an operation 
Which requires high liquid presures, at least dur 
ing Some periods of the operation, while at the 
Same time keeping to a minimum the power re 
quired to actuate the pump. 
Another object is to provide effective means for 

cutting off the delivery of liquid delivered by the 
pump under high pressure while the pump re 
mains in Operation. It is desired that such cut 
off means shall be easy to operate and maintain 
and that it shall not be subject to wear through 
erosion when in operation. 
A further object is to provide a pump unit 

which is compact and has all moving parts read 
ily accessible, 
Other objects and advantages will be apparent 

as the specification proceeds. 
An embodiment of the invention is illustrated 

in the accompanying drawings, in which 
Fig. 1 is a perspective view of a pump fully 

assembled; Fig. 2 is a plan Sectional view taken 
as indicated at line 2-2 of Fig. 1; Fig. 3 is an ele 
wational sectional view taken as indicated at line 
3-3 of Fig. 2; Fig. 4 is an elevational sectional 
view taken as indicated at line 4-4 of Fig. 2; and 
Fig. 5 is an elevational sectional view taken as 
indicated at line 5-5 of Fig. 2. 
As illustrated, the structure includes a pump 

body to which is secured the front bearing cap 
and the rear bearing cap. 2. Screws 3 Serve 

to fasten these caps tight against the pump body. 

The pump may be used 
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2 
The pump body and caps may beformed of cast 
ings of any suitable metal. 
A drive shaft 4 extends through the structure, 

being journaled in the bearing 5... in the front 
cap and driven by any suitable source of power 
such as the electric motor 7 shown in Fig.1. 

Inside the front cap f , and shown more clear 
ly in Fig. 4, is a low pressure pump section. A 
which includes the gear 8 mounted on the Shaft 
4. Located above and in meshed relation with 
gear 8 is a Second gear 9 mounted on Shaft 20 
Which has its one end journaled in the bearing 2 
carried in the body to and which has its other 
end journaled in the bearing 22 carried in the 
front cap 2. 
A passage 23 leads from an opening 24 in the 

top of the pump body 0 to the gears 8 and 9. 
A second opening 25, which is in the side of the 
body (), also communicates. With the passage 23. 
One of the openings 24 and 25 may be plugged and 
the other may be connected by conduit. With any 
Suitable source of liquid. 
When the pump section A is in operation, with 

the shaft f4 turning in a clockwise direction as 
Seen in Fig. 4, the gears 8 and 9 function un 
der well-known principles to draw liquid from 
the passage 23 and pass it between the gears and 
on through the passage 26. 

Passage 26 communicates with passage 2 lead 
ing rearwardly in the body O (shown in dotted 
lines in Fig. 2), and passage 27 communicates 
with the passage 28 which leads upWardly to 
the opening 29 at the top of the body - 9 (see Fig. 
3). 
For controlling the pressure developed by the 

low pressure pumping Section A, there is provided 
a preSSure regulating apparatus 3). This appa 
ratus includes the plunger 3 carried in the cy 
lindrical cavity 32 of the body 0, which cavity 
communicates at its bottom. With passage 26. 
The upward movement of the plunger 3 is re 
sisted by the spring 33, the upper end of which 
bears against the centering piece 34, which in 
turn bears against the bottom of adjusting Screw 
35 carried in the nut member 36. A cap 37 car 
ried on the nut member. Serves to enclose the 
ScreW 35. 
A passage or conduit 38 leads from cavity 32 

to an opening in the top of body (), which open 
ing may be connected by suitable conduit with 
a low pressure liquid receiver which may be the 
same as the liquid source with which the inlet 
passage 23, is connected. As seen more clearly 
at Fig. 4 of the drawings, when the plunger 3 
is moved upwardly against the Spring 33 to bring 
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the mouth of the conduit 38 into communication 
with the lower part of the cavity 32, a part of the 
liquid delivered by the pump section. A may be 
by-passed through the conduit 38 and led through 
other suitable conduit back to the liquid Source. 
The apparatus 3G may be adjusted by turning 

the adjusting screw 35 to permit greater or lesser 
pressure to be developed by the pump section A as 
may be desired. When the screw is turned to a 
lower position, this requires a greater liquid pres 
sure on the bottom of the plunger 3 to raise the 
plunger sufficiently to allow liquid to be by-passed 
through the paSSage 38. 
Communicating with the passage. 28 is a side 

conduit 4) which leads to the valve cavity f (see 
Fig. 3). 
a ball 43 pressed by Spring 44, the top of which 
is held by the plug 45. The valve arrangement 

5 

O 

In this cavity is the valve 32 including 

is such as to permit liquid to pass from the pas 
sage 4 into the valve cavity, but to prevent the 
back flow of liquid from the valve cavity into 
the passages 4 and 28, The valve cavity is con 
municates through the passage 46 With the cyl 
inder 59 of the high pressure pump Section B. 
The high pressure pump section B. (see Figs, 3 25 

and 5) is driven through the rotation of the . 
shaft. 4 on which is mounted the eccentric i. 
The shaft is journaled in the bearings 6 and 52. 
on each side of the eccentric 5. The cylinder 55 
extending vertically above the eccentric 5 is lined 
with a bushing 56 and a piston 53 is mounted 
for reciprocal movement within the cylinder. The 
base of piston 53, rests on the bearing 54 of the 
eccentric i? and is adapted to be moved in re 
ciprocal motion through actuation by rotation of 
the eccentric. Access to the cylinder is provided 
by the plugged opening 57 at the top, and a 
plugged opening 58 allows access to the eccentric. 
An outlet from the high pressure section is 

provided by the passage 66 leading from the 4 
passage 46 (see Fig.2). Passage 60 leads through 
the valve structure 6 to the conduit 62 which 
may lead to the pump outlet. The valve struc 
ture 69 includes a cavity 63 in which is located 
the ball 64 and spring 65, the arrangement being 
such as to prevent fow of liquid from the pump 
outlet back into the high pressure pump section. 
A passage 70 leads from the top of cylinder 35 

and Connects through the valve structure with 
a conduit 72 which may lead through needle valve 
73 (Fig. 1) to a low pressure liquid receiver, suit 
ably the liquid source from which liquid is drawn 
into the inlet passage 23 of the low pressure sec 
tion. The opening of the valve 3 serves to permit 
flow of liquid through passage. and conduit 2 
to relieve the pressure in the outlet of the high 
pressure Section and stop delivery of liquid un 
der pressure though the reciprocating apparatus 
of this section continue to operate. 
The pump body (), with the caps i? and 2 

attached, may be mounted on the base 8, as 
shown in Fig. 1, and set on top of a housing 82 
Which may contain a receptacle holding a supply 
of oil or other liquid. The motor is arranged 
With its drive Shaft in drive connection with the 
shaft 4. As shown in Fig. 1, the pipe 83 connects 
the low pressure discharge opening 29 with valves 
84 and 85, which in turn connect with conduits 
86 forming the outlet of the pump. In this par 
ticular set-up, a gauge 87 is provided for indi 
cating the pressure developed by the low pressure 
Secticn. 
The pipe 88 provides a passage controlled by 

the valve 88 for the return of liquid back to the 
source for reuse. , . . . . . 
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4. 
The conduit 62 connects the outlet of the high 

pressure section to the pipe 86 which forms the 
pump outlet and leads to the particular appliance 
receiving the hydraulic power. The conduit 2 
containing the valve 73 is connected to the pipe 
88 which, as before explained, leads back to the 
source of liquid supply in the housing 82. The 
inlet conduit 9 has its one end connected with 
the inlet opening 24 and its other end connected 
with the source of liquid supply. The conduit 
36 connects the passage 38 with pipe 88 leading 
back to the liquid Source. 
When the improved pump is started in Opera 

tion, the valves 12 and 89 are closed, and the ro 
tation of shaft a powered by motor a serves 
to actuate both the low pressure Section and the 
high pressure section. The rotation of gearS 8 
and 9 of the low pressure section serves to draw 
liquid from the source through the conduit 9 
and passage 23, and to pass liquid under pressure 
through the passage 26. From passage 26, the 
liquid passes consecutively through passages 21 
and 28, and is led through pipe 83 from which 
it passes through valves 84 and 85 to the outlet 
of the pump. The construction of this low pres 
Sure section permits the delivery of liquid at a 
relatively rapid rate. However, when the pressure 
builds up Substantially at the pump outlet, liquid 
is no longer delivered directly from the low pres 
sure section to the pump outlet, as above de 
Scribed. 

Pressure at the outlet of the low pressure sec 
tion above a predetermined amount causes the 
plunger 3i to rise against the spring 33 to permit 
a small amount of liquid to be by-passed back 
to the liquid source, and when a high pressure is 
called for at the pump outlet so that no liquid 
can be deiivered directly through pipe 83, the 
plunger rises Still further so that a major portion 
of the liquid passed by the gears is by-passed back 
to the source. In this Way, the pressure of the 
liquid at the outlet of the low pressure section is 
maintained at a substantially constant level, ir 
respective of how much of the liquid passed 
therethrough is delivered to the pump outlet. 
At the same time that liquid is being delivered 

to the pump outlet through operation of the low 
pressure Section to build up the pressure at the 
pump outlet, the high pressure section will also 
have been in operation, and rotation of the ec 
Centric 3: Will have produced reciprocation of the 
piston 53. The retraction or downward move 
Finent of piston S will permit liquid to pass 
tiirough the valve 42, impelled by the pressure 
developed by the low pressure section, and the 
following advancement or upward movement of 
the piston will force the liquid which has entered 
through Valve 42 out through the passage 6), 
valve 6i and conduit 62 to the pump outlet. 
However, until the pressure at the pump outlet 
has built up, the liquid delivered through the 
conduit 82 from the high pressure section will 
be small in comparison to the volume of liquid 
delivered through the pipe 83 from the low pres 
Sure Section. - 
When the pump outlet pressure is high and 

full power is needed, the low pressure section, as 
before stated, ceases to deliver liquid to the pump 
Outlet, and at this point the operation of the high 
pressure section becomes of importance. The liq 
uid under the relatively low pressure developed 
by the low pressure Section passes through the 
Valve 42 and out by Way of valve 6 and conduit 
62 to the pump outlet impelled by the advance 
Stroke of the reciprocating piston. 
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Constructed as it is, the improved pump is able 
to deliver at a rapid rate during periods when 
high power is not required, and when high power 
is required is able to deliver under high pressure. 
This makes the pump extremely versatile, and it 
may be actuated with a relatively small motor. 
For example, a pump of this construction pow 
ered by a y H. P. electric motor may develop a 
pressure of about 3,000 pounds per square inch. 
An important feature of the improved pump is 

that the high pressure section is arranged in the 
liquid flow circuit in series with the low pressure 
Section. In this Way, pressure is maintained on 
the piston as it moves in its downward or reverse 
stroke, and the objectionable pulsations common 
in high pressure Systems heretofore used are 
eliminated. By the improved construction, the 
movement of the piston is smooth and regular, 
and the usual vibration caused by reversal of 
pressure on the piston at the change of the stroke 
is avoided. 

It is not necessary to use Special oils or other 
Special liquid in the improved pump, and ordi 
nary motor oil may be used. Cooling of the oil 
usually required on other high pressure systems 
is nothere essential. 
The means provided in the improved construc 

tion for stopping flow of oil under high pressure 
is advantageous in that the usual valve in the 
high pressure line is eliminated. A needle valve 
in a high pressure line is a source of trouble and 
is subject to considerable wear since the liquid 
passing through causes erosion. In the improved 
Structure, the pressure is relieved the moment 
liquid starts to pass through the valve T3, and 
erosive Wear is substantially avoided. 
In the foregoing description, a single embodi 

ment of the invention has been described in great 
detail. It must be understood that this detailed 
description has been given for purposes of ex 
planation only, and that the invention may be 
practiced in many modified forms, and many 
changes may be made without departing from 
the Spirit of the invention. 

In the foregoing explanation and in the claims, 
the terms "high pressure' and “low pressure' are 
used in a relative sense to describe the pressures 
developed by the one pumping section with rela 
tion to those developed by the other pumping 
Section, and not for the purpose of designating 
any particular range of pressures. 
I claim: 
1. A pumping unit having a main outlet and 

comprising a high and low pressure section each 
having an outlet communicating with said main 
outlet, said low pressure section having its outlet 
connected also with the inlet of said high pres 
Sure Section and being adapted to deliver liquid 
to Said main outlet at a relatively fast rate so 
long as the pressure at said main outlet does not 
exceed a predetermined pressure, said low pres 
Sure Section being also adapted to deliver liquid 
to Said high pressure section when the pressure 
of Said main outlet is in excess of said predeter 
mined amount, a shaft for driving both of said 
pumping sections, a valve preventing backflow 
of liquid from said main outlet to said high pres 
Sure Section, and a valve preventing backflow 
of liquid from the inlet of said high pressure 
Section to said low pressure section. 

2. A pumping unit having a main outlet and 
comprising a high pressure pumping section in 
cluding a reciprocating pumping apparatus the 
Outlet of Which is connected to said main outlet 
and including valve means for preventing flow of 

6 
liquid from said main outlet back to said recipro 
Cating pumping apparatus, a low pressure pump 
ing Section including a rotary gear pumping ap 
paratus, pressure regulating means for maintain 

5 ing the pressure of liquid at the output of said 
low pressure section at a substantially constant 
level, a conduit System connecting the output of 
Said low pressure section with the output of said 
pump and connecting also the output of said low 

l0 pressure section with the inlet of said high pres 
sure section, a valve preventing flow of liquid 
from Said main outlet back to said low pressure 
Section, a valve preventing flow of liquid back 
from Said high pressure section to said low pres 

5 Sure Section, and means for driving both of said 
pumping Sections. - 

3. A pumping unit having a main outlet and 
comprising a high pressure pumping section with 
its outlet connected to said main outlet, a valve 

20 preventing the flow of liquid from said main out 
let back to the outlet of said pumping section, and 
means for stopping the delivery of fluid under 
preSSure to Said main outlet while said pumping 
Section is in Operation comprising a conduit con 

25 necting the outlet of said pumping section to a 
low pressure area, a valve for preventing back 
flow of liquid from said low pressure area to the 
outlet of said pumping section, said last men 
tioned valve being adapted to prevent free flow 

30 of liquid from Said outlet to said low pressure 
area, and a valve selectively operable to open and 
close the passage in said conduit for controlling 
the passage of liquid through said conduit. 

4. A pumping unit having a main outlet and 
35 comprising a high pressure pumping section in 

cluding a reciprocating pumping apparatus the 
outlet of which is connected to said main outlet 
and including valve means for preventing flow 
of liquid from said main outlet back to said re 

40 ciprocating apparatus, means for stopping flow 
of liquid from said reciprocating apparatus to 
Said main outlet, said means including a conduit 
Connecting the Outlet of said reciprocating pump 
ing apparatus to a low pressure area, a valve pre 

45 Venting backflow of liquid from said area to said 
pumping apparatus outlet, and a valve selectively 
Operable to open and close the passage in said 
conduit for controlling the passage of liquid 
through the conduit, a low pressure pumping sec 

50 tion including a rotary gear pumping apparatus, 
a conduit System connecting the outlet of said 
rotary gear pumping apparatus to said main out 
let and also to the inlet of said reciprocating 
pumping apparatus, a valve preventing flow of 

55 liquid from said main outlet back to said rotary 
gear pumping apparatus, a valve preventing flow 
of liquid from said reciprocating pumping appa 
ratus back to said rotary gear pumping appara 
tus, and means for preventing the rise of pressure 

60 at the output of said low pressure pumping sec 
tion beyond a predetermined amount when the 
flow of liquid through said conduit system to said 
main outlet diminishes. 

5. A pumping unit having a main outlet, com 
65 prising a high pressure pumping section includ 

ing a reciprocating pumping apparatus the out 
let of which is connected to said main outlet and 
including valve means for preventing flow of liq 
uid from said main outlet back to said reciprocat 

70 ing apparatus, means for stopping flow of liquid 
from Said reciprocating apparatus to said main 
outlet, Said means including a conduit connect 
ing the outlet of said reciprocating apparatus to 
a low pressure area, a valve preventing backflow 

75 of liquid from Said area to said pumping appa 
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ratus outlet, a valve selectively operable to open 
and close the passage in said conduit for control 
ling the passage of liquid through the conduit, 
low pressure pumping apparatus, a conduit Sys 
tem connecting the outlet of said low pressure 
pumping apparatus to the inlet of said recipro 
cating pumping apparatus, and a valve prevent 
ing flow of liquid from said reciprocating pump 
ing apparatus back to said low pressure pumping 
apparatus. 

6. A pumping unit having a main outlet and 
comprising pumping means for maintaining a 
supply of liquid at a substantially constant low 
pressure, a reciprocating pumping section hav 

10 

8 
ing its inlet connected to the outlet of said pump 
ing means and having its outlet connected to said 
main outlet, said pumping section being effective 
for delivering liquid to said main outlet at rela 
tively high pressure, a rotary drive shaft con 
nected with Said pumping means and adapted 
to drive the same, and a cam on said shaft for 
driving said reciprocating pumping section upon 
rotation of said shaft. 

7. A pumping unit as set forth in claim 6 
wherein said driving shaft includes a single shaft 
extending into both said pumping means and 
said reciprocating pumping section. 

GEORGE E. GALL. 

  


