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This invention deals with fluid pumps of 
that type adapted to provide either a contin 
uous flow of fluid, in varied amounts as may 
be required, or which, by adjustment, may 
be rendered ineffective to deliver fluid, with 
out discontinuing the movement of the 
pump actuating mechanism. Pumps of this 
nature have heretofore been provided but 
they have been more or less unsatisfactory 
in that they were complicated in construc 
tion: costly to manufacture; difficult to as 
semble and provided no adequate means to 
take up the lost motion therein produced 
by the inevitable wear in the parts. 
This invention has for an object to render 

available a fluid pump of this nature which 
will be simple in construction and which 
will be relatively inexpensive to manufac 
ture, the parts being few in number and of 
such form that they readily may be ma 
chined and assembled. This object of the 
invention has been attained by constructing 
a pump with a cylindrical body portion 
adapted to be closed by suitable end plates. 
Substantially all of the operating parts 
within the casing are of circular form which 
permits them to be formed and finished in 
automatic machines at a very nominal cost. 
A further object of the invention is to 

provide improved actuating means for the 
various pistons, which will apply its power 
more directly to the pistons and therefore 
will operate with greater efficiency than 
have prior devices. To this end the cylin 
ders (of which there are two series) are ar 
ranged in pairs with their axes in align 
ment, each pair of cylinders constituting, in 
effect, a single bore. The pistons of the two 
series are arranged in the opposite ends of 
said bore and are actuated toward a common 
exhaust port by annular cams having their 
Working faces acting upon said pistons di 
rectly in line with their axes, whereby the 
pistons are given their working stroke with 
out any cramping or binding action in the 
cylinders. Improved anti-friction connec 
tions also are provided between the pistons 
and their actuating cams to reduce friction. 

Still another object is to provide im 
proved means for varying the effective 
stroke of the pistons whereby any desired 
flow between Zero and maximum may be se 
cured. Inasmuch as two pistons operate in 
a single cylinder bore each piston forms in 
effect a cylinder end-wall toward which its 
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complemental piston moves, thereby effect 
ing fluid discharge. It will readily be per 
ceived that if one piston were maintained 
stationary the amount of fluid displaced per 
reciprocation would be determined by the 
diameter and stroke of the complemental 
piston toward the exhaust port, which is lo 
cated intermediate the adjacent ends of the 
pistons. Likewise if the two pistons are 
simultaneously moved toward each other 
each piston will eject a predetermined 
annount of fluid, or in other words the flow 
will then be doubled. Furthermore, if the 
pistons are timed to reciprocate in like di 
rections simultaneously there will be no rel 
ative movement between the pistons and 
their respective cylinder end-walls (which 
is the end of the other piston) and there 
fore no fluid will be ejected. Thus it will be 
perceived that although the pistons may be 
given strokes of predetermined length the 
effective stroke of each piston will be de 
pendent upon its relative movement with re 
spect to its complemental piston. The last 
named object is attained by providing a 
positive throw cam for each series of pistons 
and providing an angular adjustment for 
one of said cams whereby the cams may be 
timed either to exert their maximum throws 
in opposite directions upon complemental 
pistons, to effect maximum pump displace 
ment or the cams may be adjusted angularly 
as much as 180° apart so that the comple 
mental pistons will be timed to move in like 
directions, thereby eliminating relative 
movement between them and reducing pump 
displacement to zero. Obviously any de 
sired flow between Zero and maximum may 

obtained by relative angular adjustment e 

???? the cams. Preferably the cams...are 
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of the so-called “open facetype which exert 
force in one direction only and the pistons 
are kept in contact with the cams by reason 
of the fact that fluid is admitted to the in 
take port under sufficient pressure to insure 
retraction of the pistons as the working face 
of the cam recedes therefrom, all as will 
hereinafter be more fully explained. 
A still further object of the invention is so 

to form the parts of the improved pump that 
they readily may be assembled, adjusted into 
working relation after they have been assem 
bled, and maintained in that relation over 
a great period of time regardless of the usual 
and unavoidable wear on the parts. This 
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has been attained by so forming the parts 
that they all may be assembled merely by 
movement, thereof in the direction of the 
axis of the actuating 'shaft which extends 
into the casing. One of the cams is adapted 
to be secured to one of the end plates before 
that plate is secured in position on the cas 
ing. Adjusting means is provided exteri 
orly of the casing for moving the parts axi 
ally into working relation after the parts 
have been assembled. This adjusting means 
also enables the operator occasionally to 
effect a slight adjustment of the parts to 
compensate for wear, whereby the pump will 
be maintained efficient in action. 
Other objects and advantages will be in 

part indicated in the following description 
and in part l'endered apparent therefrom in 
connection with the annexed drawings. 
To enable others skilled in the art so fully 

to apprehend the underlying features hereof 
that they may embody the same in the vari 
ous ways contemplated by this invention, 
drawings depicting a preferred typical con 
struction have been annexed as a part of this 
disclosure, and, in such drawings, like char 
acters of reference denote corresponding 
parts throughout all the views, of which :- 

Figure 1 is a side elevation, partly in sec 
tion of a pump embodying the present inven 
tion. Fig. 2 is longitudinal section thereof, 
the cylinder blocks, pistons and actuating 
cams being shown in elevation. Figs. 3, 4, 
and 5 are transverse sections on the lines 
3-3, 4-4, and 5-5, respectively, of Fig.1. 
Fig. 6 is a central longitudinal section of a 
preferred construction, showing means for 
effecting ready assembly of the parts and 
for taking up lost motion caused by wear 
therein. Fig. 7 is a transverse section on 
the line 7-7 of Fig. 6. 

Referring more particularly to the em 
bodiment of this invention illustrated in 
Figs. 1 to 5, inclusive, the improved pump 
is constructed with a cylindrical body por 
tion 1 closed at its opposite ends by plates 
2 and 3. These elements form a closed cas 
ing adapted to house all of the operating 
mechanisin of the pump, which mechanism is 
actuated from a rotary shaft 4 extending 
longitudinally through said casing. The 
body portion 1 is provided at diametrically 
opposite sides with inlet and outlet pipes 5 
and 6 respectively, and these pipes.com. 
municate withinlet and ou 7 and 

evalv?"plate 
may be located axially of the casing, with 
the intake and exhaust ports in registry with 
inlet and outlet pipes, by being abutted 
against an annular shoulder 10 and it may 
be held against angular movement by a pin 
11 inserted in an aperture formed partly in 
the body portion and partly in the valve 
plate, as shown in Fig. 4. The valve plate 

?? 
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is also formed with an arcuate loading cham 
ber 12 which is maintained filled with fluid 
under pressure and a similar discharge 
chamber 13 with which the intake and ex 
haust ports connect, respectively. These 
chambers are separated by partitions 12 
and 12b. - 

Located at opposite sides of the valve 
plate 9, and splined to rotate with the shaft 
4. are cylinder blocks 14 and 15 ployided ---arrass-sista with two series of boresa and 0, respectively, 
constituting pump cylinder's. The bores a 
and b are arranged about the axis of the 
shaft 4 and in pairs with their axes in align 
ment and are adapted to receive complemen 
tal pistons. a. and d. These pistons are given 
reciprocatory motions in their respective 
cylinders successively to effect intake and 
exhaust of the fluid. 
An important feature of this invention 

resides in the means for giving the pistons 
their axial movements to effect the discharge 
of fluid from their respective cylinders. In 
accordance with the present invention this is 
effected by normally stationary cams 16 and 
17 each of which has an annular working 
face in alignment with the pistons and 
which, during rotation of the cylinder blocks, 
shifts the pistons axially. To reduce fric 
tion, the cams preferably act upon the pis 
tons through the intermediary of an anti 
friction member carried by each of the pis 
tons, and to provide a full working contact 
of substantial area between the cam and 
anti-friction member the face of the cams 
are preferably bevelled and the anti-friction 
members are in the form of truncated conical 
wheels 19 arranged with their greater diam 
eters outermost from the axis about which 
they revolve. With this construction a full 
working contact is maintained between each 
wheel and its cam and no slippage is pro 
duced, although the outer periphery of the 
wheel necessarily revolves in a circle sub 
stantially larger than does the inner periph 
ery thereof. The wheels 19 are rotatably 
journaled, between bifurcated ends 20 of the 
pistons, on pins 21 and transmit the thrust 
of Said cams to said pistons in line with their 
axes whereby there is no tendency for the 
?????ns to cramp in their respective cylin 
CeTS. 
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To steady the pistons and to hold them 
against turning about their longitudinal 
axes the innermost portions of the bifur 
cated ends 20 are of arcuate form, as shown 
at ae in Fig. 3, and fit the cylindrical outer 
periphery y of the reduced hub portions of 
the cylinder blocks 14 and 15. 

It is to be noted that the canns 16 and 17 
effect movement of the pistons in one direc 
tion only i. e. in the direction to effect ex 
haust of the fluid from the cylinders a, and 
b. Movement of the pistons in the opposite 
direction, to maintain the roilers in contact 
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with the cams as the working faces thereof 
retract from the rollers, is effected by the 
fluid which enters the pump under pressure 
through the inlet pipe 5. 
Supposing first: that the cams 16 and 

17 are so positioned angularly about the 
shaft 4 that their high points 16* and 17* 
are in opposition i. e. they are arranged to 
operate simultaneously on aligned comple 
mental pistons c and d for maximum de 
livery; second, that the shaft 4, and cylin 
der blocks 14 and 15 are being rotated in the 
slirection of the arrow it in Fig. 4: and 
third-that the high points of the cams 
are located at opposite sides of the partition 
12 of the valve plate, the operation of the 
pump will be as follows:-As the aligned 
cylinders pass from the partition 12 and 
through the positions at', a”, and a in Fig. 4 
the pistons will be retracted by the pressure 
of the fluid in the loading chamber 12, the 
rollers 19 following the declining faces 16, 
and 17 of the cams 16 and 17. The low 
points 16 and 17y of the cams are arranged 
adjacent the partition 12 and when the 
cylinders have reached that position the 
pistons will have been fully retracted and 
the cylinders filled with fluid supplied to the 
loading chamber under pressure. As the 
cylinder blocks rotate to bring the cylin 
ders adjacent the exhaust chamber 13 the 
rollers on the pistons ride up the inclined 
side 16 and 17 of the cams and therefore 
the opposed pistons are forced toward each 
other thereby simultaneously ejecting, from 
their cylinders, the fluid therein which is 
passed outwardly through the delivery pipe 
6. This advancing movement of the pistons 
is continued while the cylinders are passing 
through the positions, a, a and a and until 
the rollers again reach the high points of 
the cams adjacent the partitions 12°. The 
high and low points of the cams are prefer 
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aligned cylinders will exhaust into the other 
and no fluid will be delivered through the 
pipe 6. 

Figs. 2 and 5 show the preferred means for 
effecting angular adjustment of one of the 
cams. The cam 17 is rotatably mounted in 
the casing as by being journaled on the shaft 
4 and is formed with a toothed annular 
flange 17, which is in the nature of a worm 
wheel. A worm 22, fixed upon a manually 
rotatable shaft 23, journaled in the body 
portion 1 of the casing, meshes with the 
worm wheel 17 and serves to adjust the 
position of the cam 17 when the shaft 23 is 
rotated manually as by means of a hand 
Wheel 24. 

Figs. 6 and 7 show a preferred embodi 
ment of this invention which more readily 
may be assembled and which provides means 
for adjusting the parts into working position 
after they have been assembled and for ef 
fecting adjustments of the parts to com 
pensate for wear. The pump illustrated in 
these two figures is similar in construction 
and identical in operation with the pump 
hereinbefore described. In so far as the 
parts are the same as those previously de 
scribed they have been designated by the 
same reference characters. In this embodi 
ment the body portion 1 of the casing is 
formed with an annular flange 1 to which 
is secured as by bolts 1, a similar flange 
provided by a sub-casing 3. This sub-casing 
forms a closure for one end of the body por 
tion and provides a bearing 40, for the free 
end of the drive shaft 4 (which in this 
pump terminates within the pump-casing) 
and also a hub 41 upon which the calm 17 is 
rotatably journaled. The other end of the 
body portion 1 of the pump casing is closed 
by an end plate 2 provided with a stuffing 
box 2 through which the drive shaft pro 
jects. Adjacent the end plate 2 the drive 

ably short flats which permit a slight dwell-shaft is formed with an annular shoulder 
in the movement of the pistons, as they are 
passing the partitions 12 and 12 when the 
cam 17 is adjusted for maximum delivery. 

Should it be desired to reduce the output 
of the pump one cam may be adjusted angu 
larly to vary the time of reciprocation of 
one series of pistons with respect to the 
other series, whereby one piston will have 
completed its forward movement and 
started to retract while its complemental 
piston is still advancing, whereupon the ad 
vancing piston will exhaust into the cylin 
der of the retreating piston and the amount 

60 

of fluid forced out through the delivery 
pipe will be reduced. An extreme adjust 
ment of the cam is 180° which places the 
high point of one cam in opposition to the 
low point of the other, whereby each piston 
of one series is receiving its exhaust stroke, 
while its complemental piston is receiving 

45 which contacts with the plate and pre 
vents relative axial movement in one direc 
tion between the casing and the shaft. 
Within the sub-casing 3 the shaft 4 is 
formed with a thrust collar 42 adapted to 
bear against an anti-friction thrust bearing 
43 interposed between said collar and the 
hub of the cylinder-block 15. A similar 
thrust bearing 44 is located between the hub 
of the cylinder block 14 and the base of the 
cam 16, secured to the end plate 2. 
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The cann 17 is adapted to be adjusted an 

gularly and, as hereinbefore described, is 
formed integral with a worm wheel 17' 
which is driven by a worm 22 on a shaft 23. 
In the present instance the shaft 23 is jour 
naled in the sub-casing and is maintained 
against axial movement, in one direction, by 
means of a thrust collar 45 thereon bearing 
against a washer 46 seated against thrust 

its intake stroke, therefore one of the wall 47 of a bearing bracket 48, removably 

25 

130 

  



s 

20 

2. 5 

30 

40 

45 

5 5 

60 

??? 

secured to the sub-casing. A stuffing box 49 
carried by the bearing bracket 48 prevents 
leakage about the shaft 23. Movement of 
the shaft 23 in the opposite direction is pre 
vented by an anti-friction thrust bearing 50 
engaging the end of the shaft and adjustable 
axially of the shaft by a screw 51. A lock 
nut 52 on the screw prevents accidental ro 
tation of the screw and thereby holds the 
thrust bearing in any desired position of 
adjustment. 

It is to be noted that, like the pump illus 
trated in Figs. I to 5 inclusive, substantially 
all of the parts of this pump are of such 
form that they readily may be formed and 
finished by turning operations in automatic 
machine tools, thus providing a structure 
which may be built at a very nominal cost. 

Referring now to Fig. 6 it will be seen that 
this pump very readily may be assembled as 
follows: First the thrust bearing 43 may be 
slid on the shaft 4 from the left end thereof 
and placed in contact with the collar 42. 
Then the cylinder block 15, fitted with the 
pistons d, may be slid into place from the 
left; likewise the valve plate 9, cylinder 
block 14 with the pistons (, and thrust bear 
ing 44. Then the end plate 2”, to which the 
cam 16 has previously been secured, may be 
placed upon the shaft from the left. The 
body portion 1 of the casing may then be 
slid over the above mentioned parts from the 
right and attached to the end plate by screws 
S. Now the sub-casing 39, which has pre 
viously been fitted with the cam17, and the 
adjusting means therefor, is placed in its 
operative position and secured to the body 
portion 1 by screws 1. 
The parts are now assembled but the oper 

ating parts are not necessarily in working 
relation. To effect this final step in the as 
sembling of the pump it is merely necessary 
to turn the screw 53, threaded through the 
sub-casing. This screw bears against an ad 
justable thrust bearing 54 which engages 
the free end of the shaft 48. Rotation of 
the screw 53 in one direction pushes the 
thrust bearing 54, shaft 48, collar 42, bearing 
43, cylinder block 15, valve plate 9, cylinder 
block 14, and thrust bearing 44 to the left 
and simultaneously draws the sub-casing 3, 
body member 1, end plate 2*, and cann 16, to 
the right thereby bringing the parts tightly 
together. The screw 53 may then be backed 
off a small fraction of a rotation to relieve 
the clamping action and the parts will be 
maintained in contact, but freely rotatable. 
A lock nut 55 holds the screw 53 against ac 
cidental rotation and maintains the parts in 
working relation. 
The head of the screw 53 is accessible 

from the outside of the pump and therefore 
affords convenient means for effecting occa 
sional adjustment of the parts to compensate 
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for wear. These adjustments will gradually 
move the valve plate 9 out of contact with 
the shoulder 10 as shown at 56 in Fig. 6 but 
it will be held against rotation by a pin 11 
as shown in Fig. 4. 
From the foregoing it will be perceived 

that this invention provides a pump which 
is extremely simple in construction, which 
may be manufactured at a very low cost, 
which readily and easily may be assembled; 
which admits of adjustment to compensate 
for wear; which applies power more direct 
ly and more efficiently to the pistons, and 
which readily may be adjusted to vary pump 
displacement. 
Without further analysis, the foregoing 

will so fully reveal the gist of this invention 
that other's can, by applying current knowl 
edge, readily adapt it for various utiliza 
tions by retaining one or more of the fea 
tures that, from the standpoint of the prior 
art, fairly constitute essential characteristics 
of either the generic or specific aspects of 
this invention and, therefore, such adapta 
tions should be, and are intended to be, com 
prehended within the meaning and range of 
equivalency of the following claims. 

Having thus revealed this invention, I 
claim as new and desire to secure the follow 
ing combinations and elements, or equiva 
lents thereof, by Letters Patent of the 
United States:- 

1. A pump combining two series of aligned 
cylinders adapted to be revolved about a 
common axis; pistons slidable in said cyl 
inders; an intake having fluid connections 
to the cylinders of both series; an exhaust 
having fluid connections to the cylinders of 
both series; stationary cams mounted in said 
pump acting directly upon said pistons in 
line with their axes to give to said pistons 
strokes of constant length; and means to ad 
just the position of one of said cams with 
respect to the other to vary the effective ac 
tion of said pistons, thereby to vary the de 
livery of the pump. 

2. A pump combining two aligned cylin 
ders; pistons slidable in said cylinders; in 
take and exhaust ports common to and hav 
ing fluid connections to both of said cylin 
ders; means simultaneously to give to said 
pistons opposed strokes of predetermined 
length to effect maximum pump delivery; 
and means to change the timing of the stroke 
of only one piston to vary pump delivery. 

3. A pump combining two aligned and 
connected cylinders; pistons slidable in said 
cylinders; fluid exhaust and inlet means for 
said cylinders; cams mounted on said pump 
to act on said pistons simultaneously to give 
to said pistons oppositely directed move 
ments thereby to exhaust fluid from said 
cylinders simultaneously to effect maximum 
delivery; and means to adjust one cam to 
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cause one piston to receive its delivery stroke 
during the intake stroke of the other thereby 
to negative fluid delivery. 

4. A pump combining two aligned cylin 
ders; pistons slidable in said cylinders; a 
common intake port, said pistons being si 
multaneously retracted by the incoming fluid 
therethrough; a common exhaust port hav 
ing fluid connections to both of said cylin 
ders, means to cause said pistons simultane 
ously to be advanced to expel the contents 
of said cylinders through said common ex 
haust port; and means acting on. Only one 
of Said pistons to vary the time of advance 
and retraction of one of said pistons with 
respect to the other to cause one of said pis: 
tons to exhaust a portion of the contents of 
its cylinder into the other cylinder thereby 
to reduce pump delivery. 

5. A pump combining two aligned cylin 
ders; pistons slidable in Said cylinders; in 
take and exhaust ports common to both of 
said cylinders; annular cams, provided with 
high and low points cooperating with said 
pistons; means to effect relative rotation be 
tween said cams and said pistons whereby 
the pistons are moved axially, said cams nor 
mally being positioned with their low points 
adjacent said intake port to permit the pis 
tons to be retracted and the cylinders to be 
filled with fluid entering through said in 
take port, and with their high points adja 
cent the exhaust port to cause the pistons 
simultaneously to exhaust the fluid from 
their respective cylinders; and means for 
adjusting one of said cams angularly to 
cause the intake of one cylinder to overlap 
in action with the exhaust of the other and 
conversely. 

6. A pump combining a closed casing; a 
rotary actuating shaft extending into said 
casing; two cylinder blocks within said cas 
ing provided with two series of aligned cyl 
inder-bores arranged about the axis of said 
shaft; complemental pistons slidable in said 
bores and movable toward each other to eject 
fluid; a valve plate intermediate said cylin 
der blocks and provided with intake and ex 
haust ports for said cylinders; an actuating 
cam for the pistons in each cylinder block, 
said cams each being provided with an an 
nular working face arranged in line with the 
axis of said pistons; means to efect rela 
tive rotation between the cylinder blocks and 
piston and said cams to effect reciprocation 
of said pistons; and means to adjust One of 
said cams angularly to vary the time of re 
ciprocation of one series of pistons with re 
spect to the time of reciprocation of the other 
series. 

7. A pump combining two cylinder blocks 
each provided with a series of cylinderbores, 
the cylinderbores of one series being aligned 
with the cylinder bores of the other series; 
pistons slidable in said cylinder bores; intake 

5 

and exhaust ports having fluid connections 
to both series; anti-friction devices carried 
by said pistons; a cam in contact with the 
anti-friction devices of each series; means to 
effect relative rotation between said cylinder 
blocks and pistons and said cams thereby to 
effect reciprocations of said pistons; and 
means to vary the timing of one cam with 
respect to the other. 

8. A pump combining a casing; a rotary 
shaft extending into said casing; a valve 
plate secured within said casing and provid 
ed with intake and exhaust ports; a cylinder 
block fixed to said shaft at each side of said 
valve plate, said cylinder blocks being in 
contact with said valve plate and provided 
With a plurality of aligned cylinders adapt 
ed to communicate with said ports upon ro 
tation of the blocks; pistons slidable in said 
cylinder; an annular cam fixedly secured 
within said casing at one side of said valve 
plate and adapted, during the rotation of 
said cylinder blocks to effect axial movement 
of the pistons in the cylinder block; a simi 
lar cam adjustably mounted in Said casing at 
the other side of said valve plate and acting 
during the rotation of the cylinder blocks 
to effect axial movement of the other pis 
tons; and means to adjust the position of 
Said last named cam to vary pump displace 
ment. 

9. In a pump, a cylinder, a piston slidable 
in said cylinder; an annular cam provided 
with a working face inclined to a line per 
pendicular to the axis thereof, an anti-fric 
tion roller, carried by said piston, and track 
ing the working face of Said cam, said roll 
er having its periphery inclined to corre 
spond to the inclination of the Working face 
of the cam; and means to effect relative ro 
tation between the cam and the cylinder to 
effect axial movement of the piston, said 
working face and periphery being inclined 
thruout their extent in such direction that 
the diameter of said roller increases out 
wardly to thereby compensate for the out 
Wardly increasing path of Said roller on said 
C8. 

10. In a pump, a cylinder; a piston slid 
able in said cylinder; an annular cam havin 
a working face inclined outwardly and 
downwardly from the axis thereof; a trun 
cated roller journaled on a pin carried by 
said piston, said roller having its greater 
diameter outermost from the axis of said 
cam and its periphery in contact with the 
working face of said cam, the inclination of 
said cam and roller being such as to substan 
tially compensate for the gradually increas 
ing length of path for the outer portions of 
the roller; and means to produce relative ro 
tation between the cam and the cylinder to 
effect axial movement of the piston. 

11. In a pump, a cylinder block provided 
with a plurality of cylinders arranged about 
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the axis thereof; pistons slidable in said cyl 
inders; a cam having an annular face in con 
tact with said pistons; means to effect rel 
ative rotation between the cam and pistons 
about the axis of the cam thereby to effect 
axial movement of the pistons; and means 
to prevent rotation of the pistons about their 
OWn axes comprising a cylindrically shaped 
guide projecting axially from said cylinder 
block, and a bearing member fixed to each 
piston having an arc-shaped surface adapted 
to engage said guide. 

12. In a pump, a casing; a shaft journaled 
in said casing; a cylinder block fixed to said 
shaft and rotatable there with; a cylindrical 
hub on said cylinder block; cylinders formed 
in said cylinder block; pistons slidable in 
said cylinders and each provided with a bi 
furcated end exteriorly of said cylinders; 
rollers journaled in said bifurcated ends; 
and a normally stationary cam in Said cas 
ing and adapted to act upon said rollers dur 
ing rotation of said cylinder block to effect 
axial movement of said pistons; a portion of 
said bifurcated ends being shaped to fit 
against the hub of the cylinder block to pre 
vent rotation of the pistons as they are axial 
ly moved. 

13. A pump combining a cylinder; intake 
and exhaust ports adapted alternately to be 
connected with one end of said cylinder; a 
piston slidable in said cylinder; an annular 
open face cam having advancing and re 
treating portions, said advancing portion 
acting upon said piston at the end remote 
from the intake and exhaust ports and sub 
stantially in line with its axis; a fluid pres 
sure line connected with said intake port to 
Supply fluid thereto under pressure; means 
to effect relative rotation between said cam 
and Said piston to cause the retreating por 
tion to pass said piston; means to connect 
said cylinder with the intake port during the 
passage of the retreating portions past the 
piston, the fluid under pressure flowing into 
said cylinder and retracting said piston 
thereby maintaining it in contact with said 
retreating portion and loading said cylin 
der; and means to disconnect the cylinder 
from the intake port when the retreating 
portion of the cam has passed the piston and 
for maintaining the exhaust port connected 
there with during the action of the advanc 
ing portion on the piston. 

14. A pump combining a housing com 
prising a Substantially cylindrical body por 
tion and an end plate and a sub-casing re 
movably secured to the opposite ends of 
said body portion to form a closed struc 
ture; a plurality of pump cylinders and 
pistons within said housing; cams within 
Said housing adapted to actuate said pis 
tons; a valve-plate within said housing ad 
jacent Said cylinders for controlling the ad 
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mission and exhaust of fluid thereto; a ro 
tating shaft extending into said housing and 
operatively connected to effect relative rota 
tion between the cams and the pump cylin 
ders and pistons therein to cause Said cams 
to effect axial movement of Said pistons; 
and means exteriorly of the housing to ad 
just said cams, cylinders, pistons, and valve 
plate into sufficiently tight engagement for 
Working operation after they have been as 
Sembled in said housing. s w 

15. A pump combining a casing; rotata 
ble cylinder blockS in said casing provided 
With two series of aligned cylinder- bores; 
opposed pistons slidable in said bores; a 
valve plate intermediate said cylinder blocks 
and having intake and exhaust ports com 
mon to the cylinders of each block; a sta 
tionary cam arranged adjacent one cylinder 
block acting, during the rotation of Said 
cylinder blocks, to effect translation of one 
series of pistons; a normally stationary cam 
arranged adjacent the other cylinder block 
acting during rotation of said cylinder 
blocks to effect translation of the corre 
Sponding Series of pistons; a manually ro 
tatable shaft journaled in said casing; and 
a threaded connection between said shaft 
and the last mentioned cam to permit said 
cam to be adjusted relative to the first men 
tioned can to vary pump delivery. 

16. In a pump, a drive shaft formed with 
a collar; a thrust bearing surrounding said 
shaft and maintained against axial move 
ment by said collar; a first cylinder block 
adapted to be slid lengthwise over said shaft 
and into contact with said thrust bearing 
and provided with a plurality of cylinders; 
pistons in Said cylinders; a valve plate 
adapted to be slid over said shaft and into 
contact with Said cylinder block; a second 
cylinder block adapted to be slid upon said 
shaft and into contact with said valve plate, said Second cylinder block having cylinders 
aligned with the first named cylinders: pis 
tons in the last named cylinders; fluid inlet 
and Outlet passages in said valve plate adapt 
ed to communicate with said cylinders; a 
Second thrust bearing on said shaft in con 
tact with said second cylinder block; a cas 
ing end plate provided with an annular cam 
adapted to be slid over said shaft and into 
contact With said thrust bearing; said cam 
being adapted to act on the pistons in said 
second cylinder block; an open ended casing 
body portion adapted to be slid over said cyl 
inders and into contact with said end plate; 
means to Secure the end plate to one end 
of said body portion; a closure section 
adapted to be secured to the other end of 
Said body portion to form a closed casing: 
an annular cam within said closure section 
and adapted to act on the pistons of the 
first cylinder block; and means to adjust said 
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parts into the desired degree of engagement 
after they have been assembled in said closed 
casing. 

17. A pump combining a closed casing; 
an inlet pipe and an outlet pipe connected 
therewith; fluid displacement means includ 
ing cylinders, pistons and actuating cams 
within said casing having valve means and 
fluid gonnections for receiving fluid from 
Said inlet pipe and expelling it through said 
outlet pipe; and means accessible from the 
exterior of said casing to adjust said parts 
axially into working relation after they have 
been assembled and for taking up wear 
therein. 

18. A pump combining a closed casing; an 
inlet pipe and an outlet pipe connected 
therewith; fluid displacement means includ 
ing cylinders, pistons and actuating cams 
within said casing having valve means and 
fluid connections for receiving fluid from 
said inlet pipe and expelling it through said 
outlet pipe; and means including an adjust 
ing screw threaded through said casing and 
acting in opposite directions on said dis 
placement means and said casing for adjust 
ing the parts into proper axial working rela 
tion after they have been assembled. 

19. A pump combining a casing; a rotat 
ing drive-shaft extending into Said casing; 
two cylinder blocks splined to said drive 
shaft; cylinders formed in said cylinder 
blocks; pistons movable in said cylinders; a 
valve plate non-rotatably held in said casing 
between, and in contact with, said cylinder 
blocks and free to be moved axially; intake 
and exhaust ports formed in said valve plate 
and cooperating with the cylinders in both 
cylinder blocks; a cam arranged axially ad 
jacent each cylinder and adapted to actuate 
the pistons therein; and means for adjust 
ing said cylinder blocks and valve-plate 
axially toward one of said cams to com 
pensate for Wear. 

20. Apump combining a casing; a plu 
rality of cylinders mounted in said casing: 
a valve-plate provided with loading and 
discharge chambers connected, respectively, 
with intake and exhaust ports; partitions 
separating said chambers; pistons slidably 
mounted in said cylinders; a piston-actuat 
ing cam having an irregular face comprising 
a declined portion adapted to permit said 
pistons to be retracted when adjacent said 
loading chamber, an inclined portion adapt 
ed to advance said piston when adjacent said 
discharge chamber; and neutral portions, be 
tween said inclined and declined portions, 

? 

adapted to produce a dwell in the movement 
of said pistons as they are adjacent said 
partitions; and means to effect relative rota 
tion between the cam and valve-plate and 
said cylinders. 

21. A pump combining a casing provided 
with a cylindrical bore; a rotary drive shaft 
extending into said cylinder; a plurality of 
annular cylinder blocks arranged within 
said bore and fixed to rotate with said shaft; 
cylinders formed in said cylinder blocks; an 
annular valve plate fitted within the cylin 
drical bore of said casing and engaging the 
adjacent ends of said cylinder blocks, said 
valve plate being provided with intake and 
exhaust ports and loading and discharge 
chambers co-operating with said cylinders; 
pistons slidable in said cylinders; annular 
face cams normally fixed within said casing 
and acting upon said pistons substantially 
in line with their axes to reciprocate them 
toward said discharge chamber to exhaust 
the fluid from said cylinders, said valve inlet 
port and loading chamber providing means 
for admitting fluid under pressure to re 
tract said pistons when adjacent said loading 
chamber to cause said cylinders to be loaded. 

22. A pump combining two aligned cylin 
ders; pistons therein; fluid inlet means 
having connections arranged to simultane 
ously admit fluid under pressure to both 
cylinders to cause the simultaneous retrac 
tion of the pistons; exhaust means having 
connections to both of said cylinders; means 
to cause said pistons normally to be simul 
taneously advanced to expel the contents of 
Said cylinders through said exhaust means; 
and means to vary the time of advance and 
retraction of one of said pistons whereby a 
portion of the contents of one of said cylin 
ders is exhausted into the other thereby to 
reduce pump delivery. 

23. A pump combining a main body mem 
ber; a cylinder therein, said member and 
cylinder being relatively rotatable; fluid in 
let and exhaust connections for said cylin 
der; an annular cam carried by said member 
having a working face inclined outwardly 
from the cam axis and away from said cylin 
der; means for adjusting said cam about its 
axis relative to said member; a piston in said 
cylinder; and a truncated roller carried by 
said piston adapted to track said annular 
Ca. 

In witness whereof, I have hereunto sub 
scribed my name. 
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