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This invention relates to a fluid pump and more par 
ticularly to a reciprocating plunging type pump espe 
cially adapted to generate high working pressures. 

Conventional pumps heretofore employed in the art 
have presented a problem when it is desired to develop 
high working pressures. If the working area of the fluid 
contacting piston is relatively large, an extremely expen 
sive drive or power source is required to develop the 
power necessary to reach the desired working pressure. 
This additionally entails increased size and strength of 
connecting mechanism such as crank arms and bearing 
areas in order to adequately carry the required load, 
which also adds additional expense to the units and 
renders said units undesirable from a size standpoint. 
The alternative to these undesirable features usually 
practiced in the art, is to materially reduce the piston 
or plunger area by designing it to be a long slender rod 
whereby high working pressures may be developed on 
a relatively small fluid working area, thereby avoiding the 
increases in size and power mentioned above. It has 
been found, however, that this alternative is not without 
operating difficulties, the most prominent being that the 
rod or plunger employed frequently fails from buckling 
due to the relatively high column or compressive loads. 

Accordingly, it is a primary object of the invention to 
provide a pump of the type described wherein the men 
tioned difficulties are solved. 

It is another object of the invention to provide a pump 
of the type described which employs a differential piston 
plunger to alleviate the mentioned problems. m 

It is the specific object of the invention to provide a 
pump of the type discussed wherein the piston rod or 
plunger is provided with a guide tail or rod whereby the 
plunger presents a relatively small working area, thus 
developing high working pressures, while the rod itself 
is relatively heavy in section thus eliminating the prior 
art tendency to buckle under axial loading. 

These and other objects of the invention will become 
apparent from an examination of the following specifica 
tion and the associated drawing, wherein: 
The figure is a vertical sectional view through a typical 

pump arrangement embodying the invention. 
Describing the invention in detail and directing atten 

tion to the figure associated herewith, it will be seen 
that the pump arrangement comprises a base 2, Said 
base 2 having a lower section 4 and upper section 6. 
The upper section 6 may be considered as the working 
section of the pump and is provided with a working 
chamber indicated by the numeral 8. On opposite sides 
of the section 6, the pump presents an intake port 10 
and an exhaust port 12, respectively. A fluid passage 
14 is provided in the section 6 and establishes communi 
cation between the intake port 10 and the chamber 8. 
An additional fluid passage 16 is provided to establish 
communication between the chamber 8 and the exhaust 
port 12. 
The section 6 is additionally crossed drilled at 18 
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and 20, respectively, said crossed drilled holes extend 
ing into the passages 14 and 16, respectively. The 
hole 18 is provided with an insert 22 which may be 
secured to the section 6 by conventional cap screws 24, 
said insert 22 providing a seat for a one-way check 
valve 26 which is disposed in passage 14 intermediate 
the chamber 8 and intake port 10. The hole 20 is also 
provided with an insert 28, said insert being conven 
tionally secured to the section 6 by cap screws 30. 
The insert 28 provides a seat for another one-way check 
valve 32, said check valve 32 being located in the pas 
sage 16 intermediate the chamber 8 and exhaust port. 
12. It will be noted that the check valve 26 accom 
modates fluid flow from the intake port 10 to the chamber 
8 and prevents a reversal of said fluid flow, while the 
check valve 32 accommodates fluid flow from the cham 
ber 8 to the exhaust port 12 and prevents a reversal of 
fluid flow. 

Section 6 is additionally provided with a crossed drilled 
aperture 36, said aperture being located centrally of the 
section and vertically aligned with the chamber 8. A 
guide bushing 38 is disposed in the drilled hole 36 at 
the lower end thereof and conventional packing glands 
40 are disposed in the hole 37 immediately above the 
bushing 38. An insert 42 is provided to close the upper 
end of the hole 36 and to retain the packing 40 and 
bushing 38 fixedly in position. The bushing 38, pack 
ing 40, and insert 42 are provided with centrally aligned 
holes which complementally receive a segment of an op 
erating piston or plunger 44, the lower end of said 
plunger extending into the chamber 8. The plunger 44 
can be seen to comprise a relatively large segment 46 
and a smaller segment or tail rod 48 connected to the 
lower end of the segment 46 at a point disposed with 
the chamber 8. The tail rod 48 extends downwardly 
whereat it is received within a guide bushing 50, packing 
glands 52, and insert 54, the bushing, packing glands, 
and insert being fixedly disposed in an aperture in sec 
tion 6 of the base 2. Thus it will be noted that the 
piston rod 44 is guided for linear movement within the 
base 2 at a pair of spaced points. 
The upper end of the piston 44 is operatively con 

nected to a linearly movable head 56, said head 56 being 
received within a guiding frame 58 provided in the pump. 
The head 56 is pivotally connected to the lower end of 
a connecting rod 60 by means of a piston pin 62. The 
upper end of the rod 60 is conventionally split to form 
a lower section and cap which engage a throw 64 of a 
crank 66 as will be well understood by those skilled in 
the art. The crank arm 66 is, of course, operatively con 
nected to a power source (not shown) whereby the 
throw 64 is eccentrically rotated about the center or 
rotational axis of the crank 66, thus imparting linear re 
ciprocal movement to the head 56 and to the connected 
piston 44. Conventional lubricating devices 68 and 70 
are provided to properly grease operating surfaces of the 
frame 58. 

Directing attention to the piston 44 and particularly 
the segments 46 and 48, it will be seen that a working 
area 71 is provided on the end of the segment 46, said 
working area being determined by the difference in cross 
sectional areas or sizes of the respective segments 46 
and 48. The working area of the piston could reason 
ably be denominated a differential pressure area. It 
will be noted that through this construction, the working 
area 7 is considerably smaller than the cross section 
area of the relatively large section 46, thus providing a 
smaller working area whereby relatively high working 
pressures may be developed in the chamber 8 by the 
piston 44 while the piston and especially the segment 46, 
which is subjected to the operating load in compression, 
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is of relatively large cross section area and thereby better 
able to withstand the axial loads applied thereto. 

In operation, the throw 64 is rotated in the direction of 
the arrow due to rotation of the crank 66. This in turn 
causes the head 56 to reciprocate vertically within the 
guiding means 58, and this reciprocating action is trans 
mitted to the connected piston 44. The reciprocating 
action of the piston 44 on its upper stroke draws fluid 
from the intake port 10 past the check valve 26 and into 
the chamber 8, the check valve 32 preventing fluid flow in 
the passage 16 in the direction of chamber 8. On the 
downward stroke of the piston 44, the differential piston 
area. 71 operatively works on the fluid in chamber 8 there 
by increasing the pressure of said fluid to the desired level 
and forcing the fluid through passage 6 and outwardly 
through the exhaust port 2 past the one-way check valve 
32. The action is repeated through each complete cycle 
of the piston 44 whereby a continuous volume of high 
pressure fluid is delivered to the exhaust port. 

Thus it will be seen that I have provided a reciprocating 
type pump arrangement capable of delivering high work 
ing pressures and one not subject to failure through buck 
ling tendencies of similar pumps heretofore employed in 
the art. Additionally, the arrangement does not require 
extremely large or powerful power sources to deliver the 
desired working pressures. 

I claim: 
1. A reciprocating high pressure plunger type pump 

comprising in combination, a base, a guide frame mounted 
in said base, a head slidably received in said guide frame, 
power means operatively connected to the head to recip 
rocate the head in said guide frame, a working chamber 
in said base, said chamber having an inlet and an ex 
haust port, a plunger secured to and movable with said 
head, said plunger having a body portion and a tail 
portion of smaller diameter than said body portion, the 
juncture of said portions, being disposed in said cham 
ber to form a high pressure working area therein, guide 
means and packing glands in the base above said cham 
ber slidably receiving said body portion, and guide means 
and packing glands in the base below said chamber slid 
ably receiving said tail portion. 

2. A reciprocating high pressure plunger type pump 
according to claim i, and including one-way check valves 
in respective ports accommodating flow of fluid through 
said chamber in a common direction. 
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4. 
3. In a reciprocating high pressure plunger type pump, 

a base, a guide frame mounted in said base, a head slid 
ably received in said guide frame, power means opera 
tively connected to the head to reciprocate the head in 
said guide frame, a working chamber in said base, a 
plunger secured to and movable with said head, said 
plunger having a body portion and a tail portion of 
smaller diameter than said body portion thereby defining 
a high pressure working area, guide means and packing 
glands carried by said base and slidably receiving said 
body portion and other guide means and packing glands 
carried by said base and slidably receiving said tail 
portion. 

4. A reciprocating plunger type pump operable to de 
velop high working pressures, said pump comprising a 
base, a chamber in the base, an intake port in said base, 
a check valve operatively connecting said chamber and 
said port and accommodating flow of fluid only from 
the port to the chamber, an exhaust port in said base, 
a check valve operatively connecting said chamber and 
said exhaust port and accommodating flow of fluid only 
from the chamber to the exhaust port, a guide frame 
carried in said base, a reciprocating head slidably re 
ceived in said guide frame, power means operatively 
connected to said head, a plunger operatively secured 
to said head and guidably received in an aperture in the 
base, said plunger extending into the chamber, an end 
on the plunger, said end being disposed in the chamber, 
a tail rod fixedly connected to the plunger centrally of 
the end, said rod being smaller than the end of said 
plunger, said rod being guidably received in another 
aperture in the base, and packing glands carried by the 
base and operatively associated with said plunger and 
said rod to prevent the flow of high pressure fluid past 
said plunger and said rod, respectively. 
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