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UNITED STATES PATENT 
2,055,046 

OFFICE 
PUMP consTRUCTION 

Irving M. Phillips and Paul W. Kalinsey, Chicago, 
Ill., assignors to Continental Equipment Com 
pany, Chicago, III, al, corporation of Illinois 
Application May 1, 1933, Serial No. 668,719 

4 Claims. (CI. 103-171) 
- This invention relates to pumps, and more 

particularly to high Speed high pressure re 
ciprocating Water pumps. 
The object of the invention is to provide a 

novel and improved construction and arrange 
ment Whereby a reciprocating pump of this kind 
may have practically a minimum of moving 
parts, and may be operated at high speed, to 
develop maximum pressure, Without danger of 
breakage, and Without injurious Vibration or 
other effects, thereby to provide a Smooth-run 
ning and comparatively long lived reciprocating 
pump that will operate at high speed and high 
pressure, in a more satisfactory manner than 
those that have heretofore been employed for 
this purpose, and that is simple and Compara 
tively inexpensive to manufacture. 
... It is also an object to provide certain details 
and features of construction and combinations 
tending to increase the general efficiency and the 
desirability of a reciprocating Water pump of this 
particular character for high preSSure purposes. 
To the foregoing and other useful ends, the 

invention consists in matters, hereinafter Set 
forth and claimed and shown in the accom 
panying drawings, in which 

Fig. 1 is a longitudinal vertical section of a 
reciprocating water pump embodying the prin 
ciples of the invention. 

Fig. 2 is a horizontal section on line. 2-2 in 
Fig. 1 of the drawingS. 

Fig. 3 is a transverse section on line 3-3 in 
Fig. 1 of the drawings. 

Fig. 4 is a vertical transverse Section Online 
4-4 in Fig. 1 of the drawings. 

Fig. 5 is a horizontal detail section. On line 
5-5 in Fig. of the drawingS. 

Fig. 6 is a similar section on line 6-6 in Fig. 
1 of the drawingS. - 

Fig. 7 is a longitudinal Section of a pump, 
showing a different form of the invention. . . . . . 
As shown in Figs. 1 to 6 inclusive, the inven 

tion comprises a pair of cylinder housing Sections 
and 2, which are substantially identical, ex 

cept that one is a right and the other a left, and 
these sections are held together at the middle 
of the structure by bolts or Screws .3 inserted 
through the flanges 4 of these cylinder sections. 
Removable heads 5 and 6 are secured to the op 
posite ends of the cylinder by bolts or screws 7, 
these heads being preferably provided with re 
movable plugs. 8, as shown, for drainage pur 
poses or attachments. - 
The cylinder is preferably flat on top and fla. 

on the bottom thereof, and the bottom is pro 

vided withinlet ports 9 and O which com 
municate with the intakes and 2 of the Sup 
porting bracketS. or bases 3 upon which the 
cylinder is supported. Flat valves 4 and 5 rest 
upon the tops of the brackets 3, to act as check 
Valves for the inlet ports. 9 and 0 of the pump, 
these Valves having their ends provided with 
-notches 6 for engagement with the ribs - 7 
formed on the interior of the pump cylinder or 
housing. Coil springs 8 are provided for hold 
sing the valves normally down upon their seats, 
but these springs yield to permit the valves to 
rise and admit Water alternately to the opposite 
ends of the cylinder. . . . . . . . . . 
The top of the cylinder is provided with out 

let ports 9 and 20, and similar flat valves 2 
and 22 rest upon the top of the cylinder and 
normally close these ports, being yieldingly held 
in this position by Similar Springs 23, as shown. 
Identical castings 24 are provided and bolted 
to the top of the cylinder, to cover the valves 
2 and 22, in the manner shown, these castings 
providing the off-take passages 25 and 26 that 
communicate, . When the valves 2 and 22 are 
open, with the outlet ports 9 and 2 of the cylin 
der. The passages 25 and 26 are connected, as 
shown, by screw thimbles or bushings 27 to the 
air-chambers. 28 in Which the air is constantly 
under compression to insure a steady or even flow 
of the water from the pump. . . . . - 
The two plunger heads 29 and 30 are integral 

ly connected together, and the plunger struc 
"ture is provided with transverse walls 3 be 
tween which the eccentric block 32 is free to Slide 
up and down. ... The transverse operating shaft 
33 is supported in ball bearings 34 and 35, Suit 
ably held in position in the divided side por 
tions of the cylinder by the annular members 
36 and 37, as shown more clearly in Fig. 2 of the 
drawings. The middle portion of the shaft is 
provided with an eccentric cam 38 which fits 
the 'interior of the block. 32, whereby the rota 
tion of said shaft Will cause reciprocation of 
the pistons, with the block. 32 in effect recipro 
cating up and down between the Walls 3 of the 
piston Structure. It Will be seen that the walls 
3 have shallow flat vertical seats 39 in which 
the vertical sides of the block 32 are held, where 
by this block is held against axial displacement 
On the eccentric. Cann. : 
With the foregoing construction, it Will be 

seen that the two sections of the cylinder struc 
ture, with its inlet and Outlet castings, are as 
sembled first, and that they are then brought 
together with the plunger heads and the shaft 
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in position therein, the shaft and the plunger 
structure having been assembled together for 
this purpose. Then the bearings 34 and 35 are 

- fastened in place, and the bolts or Screws 3 are 
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inserted through the flanges 4, and in this Way 
the two sections of the cylinder or housing are 
held together with the plunger structure free to 
reciprocate therein. 
A feature of the pump, it will be seen, is that 

the heads 29 and 30 move forward into a body 
of Water, at each end of the cylinder, so that 
the cylindrical sides of the heads are exposed 
to the water, as well as the faces of the heads. 
Therefore, these heads do not operate by push 
ing a body of water along merely in contact with 
the face of each plunger, but to the contrary 
operate by being submerged in a body of Wa 
ter, within each end of the cylinder, or par 
tially submerged, causing sufficient displacement 
of the water to bring about an overflow there 
of through the outlet ports 9 and 2) of the 
cylinder. The amount of Water displaced by 
each piston is what is represented by the di 
ameter of the plunger head, plus that portion 
of the length of the plunger which enters the 
body of Water. In this Way, the pump may Work 
at Surprisingly high speed, With a Soft and Com 
paratively gentle pulsating action, whereby in 
creased efficiency is obtained. 
As shown in Fig. 7 of the drawings, the con 

struction and general mode of Operation of the 
pump are similar to that previously described, 
but in this case the cylinder 40 is not split trans 
versely at the middle thereof, but is simply pro 
vided with a top cover 4 at its middle portion. 
Also, the two heads 42 and 43, forming the plung 
er, instead of being integrally connected, are 
structurally separate, and are retracted by heavy 
coil springs 44 which bear against the faces of 
the heads. With this construction, the heads 
can be dropped down through the top opening, 
before the cover 4 is secured in place, and the 
eccentric block 45 can also be dropped down 
through this opening, between the heads, and 
the eccentric shaft can then be inserted end 
wise. A screw 46 can be inserted in the block 
45 to engage an annular groove on the face of 
the eccentric cam 47, whereby the block 45 is 
held against axial displacement. The springs 44 
can then be applied to the ends of the heads, 
and the cylinder heads 48 can then be secured in 
place. 
. . Thus, ira Figs. 1 to 6 of the drawings, the cyl 
inder is necessarily split or divided transversely 
at the middle thereof, in order to permit the 

- assembling of the piston structure and eccentric 
- shaft therein. However, in Fig. 7 of the draw 
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ings, the cylinder may be integral from one end 
thereof to the other, inasmuch as the plunger 
heads are not integrally connected together, but 
are simply separately formed in the manner 
shown and described. While the members 29 
and 30, and the members 42 and 43, are in the 
form of piston heads, it will be seen that they 
function as a reciprocating pump, plunger. In 

- either form of the invention, the plunger heads 
each enter a body of Water, so that the cy 
lindrical sides of the plunger are exposed to the 
water, causing displacement of a quantity of 
water according to the diameter of the plunger 
and the portion of the length thereof which 
enters the body of water. In this Way, a con 
paratively short stroke is employed for the pump, 
but at high speed, so that the flow of the water 
through the pump is practically smooth and con 

2,055,046 
tinuous, as a result of the rapid pulsating action 
caused by the plungers. 
The lubrication of the eccentric mechanism 

may be accomplished in any suitable or desired 
manner. However, as a matter of Special in 
provement, the box or cap 3 has a lubricant pipe 
49 leading thereto, so that a lubrication chamber 
50 is formed inside of said cap. The shaft 33 is 
provided with a longitudinal bore 5 leading to 
a transverse bore 52, which latter terminates at 
the cylindrical Surface of the eccentric 38, where 
by the surface of the latter is thoroughly lubri 
cated, and there will be sufficient leakage of the 
lubricant to lubricate the wearing surfaces be 
tween the block 32 and the walls 3 of said mech 
anism. In addition, there will be sufficient leak 
age of the lubricant to partially fill the chamber 
53, thereby to lubricate the cylindrical surfaces 
of the two plungers. For this purpose, of course, 
the lubricant can be forced under pressure into 
the chamber 50 previously mentioned. In this 
Way all bearings and Wearing surfaces will be 
suitably lubricated. To lubricate the bearing 34 
another feed line 54 is provided, and in this way 
all bearings and frictional surfaces are thor 
Oughly lubricated. As the pressure in the cham 
ber 53 may be less than the Water pressure in 
the pump, it follows that the grease or oil forced 
into the chamber 53 by a lower pressure Will stay 
in place and cannot get into the water. No 
Water can reach the plunger actuating devices 
enclosed in said chamber 53, as the grease will 
hold the water back if there is any leakage of 
Water between the cylinder and plunger heads. 
From the foregoing, or with equivalent con 

struction, it will be seen that a reciprocating 
pump is provided having two reciprocating 
plunger heads pulsating at high speed, and with 
Small displacement, With practically a minimum 
of moving parts for the heads. In this way, 
there are no rings or crank shafts or connecting 
rods, and no Wrist pins, but the heads are 
thoroughly lubricated, and there are no valves 
necessarily made of metal, the valves being non 
metallic, if desired. Running at high speed, the 
pump is Smooth and practically frictionless and 
Vibrationless, and is capable of exerting a prac 
tically continuous pressure, approximating the 
Steady pressure of a rotary pump. 

... It Will also be seen that the double-acting 
plunger, shown in Fig. 1, composed of the heads 
29 and 30, or the double-acting plunger shown in 
Fig. 7, composed of the heads 32 and 43, have 
top and bottom openings 55 that communicate 
With the clearance Space 52 in the middle of the 
cylinder. In this way Said clearance space, and 
also the interior of each plunger head, become 
a reservoir for the lubricant, and in addition the 
Openings 55 facilitate the lubrication between 
the sides of the plunger heads and the axially. 
aligned bores 56, formed in the cylinder. More 
Over, it will be seen that the two displacement 
chambers 57 and 58 have inlet valves f4 and 5 
at the bottom thereof, and have the outlet valves 
6 and 5 at the bottom thereof, and have the 

outlet valves 2 and 22 at the top of said dis 
placement chambers. With this arrangement, 
and with a double-headed plunger, as a whole, 
of a length to extend only a short distance into 
each displacement chamber, there is no cutting, 
off of said valves and no material or appreciable 
impedance of the upward flow of the fiuid in each 
displacement chamber. By removing the cylin 
der heads 5 and 6, access may be had to these 
displacement chambers. As shown, the bores 
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2,055,046 
have their ends disposed directly in line with 
the middle portions of the upper and lower Valves, 
So that the upward flow in each displacement 
chamber is first toward a cylinder head, and 
then away from this head to the Outlet, With the 
inlet and outlet passages formed and arranged 
as shown. In addition, it will be seen that the 
double-headed plunger of Fig. 1, and also of Fig. 
l, has transverse walls between which the blocks 
32 and 45 reciprocate up and down. Also, tend 
ing to shorten the length of the pump, the 
springs 8 and 23, the bases 3 and the housings 
24 and the air chamber 28 are preferably in the 
vertical planes of the outer ends of the plunger 
bores, so that these elements are lined up Wer 
tically and centered in this manner, which con 
duces to the shortening of the Over-all length of 
the pump. With the construction and arrange 
ment shown, it will be seen that the tWO plunger 
heads, shown in Fig. 1, or in Fig. 7, alternately 
expell the fluid from the pump, so that the flow 
is practically continuous, whereby no fluid is 
taken from One displacement chamber to the 
other. The chambers 53 and 57 and 58 are of 
greater diameter than the bores 56, as shown in 
Figs. 3 and 4 of the drawings. In this Way, there 
is practically no limit to the speed of the pump, 
except the capacity of the valves to open and 
close fast enough, inasmuch as there is prac 
tically no limit to the speed of operation of the 
plunger. 
The displacement or flow chambers 57 and 58, 

it will be seen, provide clearance for the ends of 
the plunger heads, whereby the distance between 
the end of each head and its allotted cylinder 
plate, 5 or 6, is always as great as the size of the 
Water inlet and outlet of each flow chamber, and 
in this way the vertical flow of Water in each 
flow chamber is always free and unimpeded and 
unrestricted by the plunger heads. 

It Will be seen that the cylindrical plunger 
having the heads 29 and 30 has, in effect, an 
enlarged middle portion to accommodate the slid 
ing block 32 and the other elements of the actu 
ating mechanism enclosed between the two ver 
tical transverse walls 3 that are Spaced apart 
at the middle of the plunger to form vertical 
guides and enclosing walls for said block. Thus, 
the middle portion cf the plunger is too large 
to pass through the bores 56 in which the cylin 
drical heads 29 and 30 reciprocate, and hence 
the cylinder structure of the pump is composed of 
the sections and 2 having the flanged union 
joint 3 and 4 between them. In this way, the 
two sections and 2 of the cylinder Structure 
must be brought together, over the end portions 
of the plunger, and the union joint bolts or screws 
3 must then be inserted to clamp the flanges 
tightly together. Also, in order to take out the 
plunger, the bolts or screws 3 must be removed, 
and the sections f and 2 of the cylinder struc 
ture must be separated or moved away from each 
other, in a manner that will be readily under 
stood. In addition, it will be seen that the input 
openings i? and 2 are separate, not being united 
by a manifold passage. Within the pump con 
struction, and that the output openings 25 and 
26 are also separate, whereby there are two sep 
arate intakes for the pump, and also two sep 
arate offtakes therefor, each in a Separate CaS 

3 
ing below or above the cylinder structure. Thus, 
the body of the pump is made up of two cast 
ings forming the two sections of the cylinder 
structure, two castings forming the Separate in 
takes for the two separate Vertical flow cham 
bers of the pump, two Separate castings forming 
the two separate offtakes for the upper ends of 
said flow chambers, and tWo Separate castings 
forming the removable cylinder heads of the 
pump. And, of course, the plunger itself is an 
integral casting, and practically the Only ma 
chine work necessary is on the Surfaces between 
the heads 29 and 30 and the bores 56, and On the 
Surfaces between the block 32 and the walls 3, 
when the said castings are finished, except that 
the said valves shown and described Will need 
grinding or machining, as will the valve seats, 
in order to insure proper operation of the pump. 
But, as shown and described, by providing an in 
tegral enlargement for the middle portion of the 
plunger, which reciprocates horizontally in the 
lubrication chamber 53, it is possible to employ 
an actuating mechanism of the kind shown and 
described, between the Walls 3, that is rugged 
and effective for reciprocating the plunger at 
high Speed, so that the flow of the fluid through 
the pump is practically continuous. 
What We claim as Our invention is: 
1. In a high Speed reciprocating double act 

ing pump, the combination of a pair of cylinder 
sections coupled tightly together at the trans 
verse middle portion of the pump, the cylinder 
Structure thus provided having fiat top and bot 
tom surfaces at opposite sides of the coupling 
between the two sections, and having a middle 
space forming a lubricant chamber, with vertical 
upward flow chambers in the end portions of the 
cylinder structure, with cylindrical bores connect 
ing each flow chamber to said lubricant chamber, 
a plunger having heads reciprocating in Said 
bores, the middle portion of the plunger being 
of greater height than the diameter of said bores, 
mechanism applied to the middle portion of the 
plunger in said lubricant chamber to reciprocate 
Said heads in unison, means at the middle of the 
cylinder structure to provide access to the in 
terior thereof, a separate detachable intake base 
for the lower end of each flow chamber, Sup 
porting the cylinder structure, a separate detach 
able offtake for the upper end of each flow cham 
ber, Supported on the cylinder structure, with 
said intakes and offtakes in the vertical planes 
of the Outer ends of said bores, inlet and outlet 
valves for the lower and upper ends of said flow 
chambers, disposed in said vertical planes, and re 
movable cylinder heads for closing the outer ends 
Of Said foW chamber. 

2. A structure as Specified in claim 1, and a 
Separate air pressure chamber removably at 
tached to the Upper end of each Offtake. 

3. A structure as specified in claim 1, said 
plunger heads being integrally connected together 
by an enlargement of the plunger which is formed 
to accommodate said actuating mechanism. 

4. A structure as specified in claim 1, the ends 
of said heads alternately projecting into said flow 
chambers, obviating the necessity of having the 
fluid being pumped enter said bores. 

IRWING MI. PHILLIPS. 
PAUL W. KAINSEY. 
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