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This invention relates to pumps. The pump to 
Which the invention applies in particular has its 
rotor journaled upon a pintle and provided with 
Cylinders which are parallel to the axis thereof, 
pistons fitted in the cylinders and reciprocated 
therein by engage:alent with a thrust member 
which is inclined to the axis of rotation, and 
ports, and passageways in the pintle through 
Which liquid is delivered to the cylinders and 

Liquid escapes fron between the complemen 
tary Surfaces of the pintle and cylinder barrel 
when the pump is in operation, and this volume 
of escaping liquid, which is generally designated 
as the slip of the pump, increases as the pressure 
created by the pump increases. 
The volume of liquid escaping from between 

the pintle and cylinder barrel at any given pres 
sure varies according to the variation in clearance 
between the coacting Surfaces thereof, and wa 
riation in this clearance is caused by wear on the 
coacting Surfaces and by inaccurate alinement of 
the parts due to compounding slight manufactur 
ing errors which are difficult to avoid in the man 
ufacture of the pump. " " -- 
An object of the invention is to provide a pump 

of this character in which the cylinder barrel is 
free to adjust itself upon the pintle. 
Another object is to reduce the slip. of the pump 

to a negligible volume. 
Another object is to maintain the slip of the 

pump at a substantially constant negligible vol 
Lume throughout a wide variation" in preSSure Cre 
ated by the pump. . . . c. 
Another object is to urge the coacting : SUAir 

faces of the cylinder barrel and the pintle to 
ward each other by a force which is proportional 
to the pressure created by the pump. 
Another object is to urge the coacting Surfaces 

of the cylinder barrel and the pintle toward each 
other by a constant force. 
Another object is to provide a pump which is 

compact and sturdy. 
Another object is to provide a pump of this 

character which is efficient in operation. 
Another object may be to provide a pump which 

is easily and readily assembled and disassembled. 
According to the invention in one of its aspects, 

the cylinder barrel is driven through a flexible 
connection which allows it to adjust itself upon 
the pintle. - 1 . . 

According to the invention in another aspect, 
the pintle is tapered and the cylinder barrel is 
urged toward the large end thereof to reduce the 

(C. 103-62) 

clearance between the coacting surfaces of the 
cylinder barrel and the pintle. 
According to the invention in another aspect, 

the cylinder barrel is arranged substantially with 
in the driver and connected thereto, by a fiexible. 
connection which allows the pump to be readily 
assembled and disassembled. 
The invention is exemplified by the pump 

shown in the accompanying drawings in which 
the views are as follows: 

Fig. 1 is a central longitudinal vertical section 
through the pump. 

Fig. 2 is a transverse section on the irregular 
line 2-2 of Fig. 1. . 

Fig. 3 is a trainSverse Section. On the line 3-3 
of Fig. 1. 

Fig. 4 is a transverse section on the line 4-4. 
of Fig. i. 

Fig. 5 is an end view taken on the line 5-5 of 
Fig. 1. 
The punap illustrated in the drawings has its 

nechanisin enclosed within a casing 1 which is 
closed at its rear end by an integral head 2 and 
at its front end by a renovable head 3. 
A pintle 4 is secured in the rear head 2 in a fixed 

position and has itSinner part 5 tapered and pro 
vided with two segrinental ports 6 and 7 which 
communicate, respectively, with two passageways 
8 and 9 for ned in the pintle 4 and in the head 2. 
The pintle 4 has a cylinder barrel 10 journaled 

thereon and provided with a tapered bore 11 which 
conforms as exactly as possible to the contour of 
the tapered part 5. 
The cylinder barrel 10 is driven by a driver 12 

which has a recess 13 extending forward from its 
rear end and Substantially enclosing the cylinder 
barrel 10. 
The peripheral Wall of the recess 13 is fitted at 

its rear end upon the outer periphery of an anti 
friction thrust bearing 14 which is arranged upon 
the pintle 4 between its tapered part 5 and the 
head 2 and rotatably Supports the rear end of 
the driver 12. 
The driver 12 may thus be readily disengaged 

from the bearing 4 and removed through the 
front end of the casing 1. 
The front end of the driver 12 is rigidly secured 

to as driving shaft 15 which extends through the 
front head 3 and is journaled in an anti-friction 
thrust bearing 6 arranged therein. - 
The driving shaft 15 is driven fronn an outside 

Source of power and the thrust bearings 14 and 
16 hold the driver 12 and the shaft 15 against 
axial movement during rotation thereof. 
The cylinder barrel 10 has its rear end reduced 
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in diameter and Surrounded by a loosely fitted 
ring it having two diametrically opposed aper"- 
tures 8 forced therein to receive two iodsely 
fitted pins 19, which are rigidly secured in the 
cylinder baire 10 aid provided at their oute 
ends with cotters 20 to hold the ring 17 in posi 
tion. 

Time ring 7 ha,S tWO diâmetrically opposed 
notches 2 foined in its Outei periphery 90 foil 
thSe apertures 18, and the driVeli' i 2 haS tWO dia 
retrically opposed driving pins 22 Secured in the 
Wall of the recess 3 and arra Eaged in the notches 
21 to drive the ring 17. 

rotates the iring 17 through the pins 22, and the 
ring 17 rotates the cylinder barrel 10 through the 
ping 19. 
The ring 7 and the pins i9 &nd 22 constitute a 

fiexible driving connection or universal joint which 
positively drives the cylinder barrel 2.0 and at the 
Sarine time allows it to adjust itself upOn the pintle 
4. and to be adjusted axially thei'ecin to ConpenSate 
for variation in the pressure created by the pump. 
This flexible connection thus allows the cylinder 

barrel to obtain a SUbstantially perfect Seat upon 
the pintle, regardless of errors in a linement of 
the coacting parts or of defections Under Oad. 
The driver 12 is preferably pirovided with a 

counterbore 23 concentific to the shaft, i5 to re 
ceive a compression Spring 24 which bears against 
the inner end of the counterbore 23 and against 
a plate 25 carried by the cylinder barrel 10 in 
aliinement with it.S b Ore li... 
The Spring 24 urges the cylinder barrel it rear 

Ward toward the large end of the tapered part 5 
of the pintle 4 and creates an initial preSSure be 
tween the Wall of the bore 11 and the pariphery 
of the tapered part 5. 
The cylinder barrel iO is shown provided with 

five cylinders 26 arranged parallel to the axis of 
the pintle 4 and equidistant therefrom 2nd equally 
Spaced from each other. 
Each cylinder 26 may be simply a bore formed 

in the cylinder barrel 10 and coininunicating With 
the bore 11 through a port 2" but, preferably, it 
is a separate cylinder secured in the cylinder oar 
rel 0 and extending forward into a bore 28 formed 
in the front part of the driver 12, as shown in 
Fig.1. -> 

Each of the bores 28 has fitted for reciproca 
tion thereim a holloW plunge' 29 the inside dia MM 
eter of . Which is Sufficiently large to allow the 
plunger to telescope with the cylinder 26, when 
it is urged rear Waid. 
Each of the cylinders 26 has a piston 30 fitted 

therein and urged forwardly by a helical CoripreS 
sion spring 31 which encircles the piston 30 be 
tween the enlarged head 309 thereof and the end 
of the cylinder 26. 

Preferably, the plunger 29 has a bearing ball 
32 arranged between the inner face of its front 
end and the head 308 of the piston 30, and the 
spring 31 urges the piston 30 and the plunger 29 
forward and holds the front end of the plunger 29 
against an anti-friction thrust bearing 33 carried 
by a can plate 34 which is pivoted at its lower 
edge upon a pin 35 carried by the casing 1. 
The can plate 34 is held in adjusted positions 

by an adjusting screw 36 which is threaded 
through the front head 3 and abuts the upper 
edge of the cam plate 34 at a point dialetrically 
opposite the pin 35. 

If the adjusting screw 36 is advanced until the 
rear face of the bearing 33 is vertical, the pump 
will be at zero stroke and, if the adjusting Screw 

Springs 31 and draw liquid into their cylinders 
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36 is retracted until the top of the cam plate 34 
is in its forwardnost position, the pump will be 
at full Stroke. 
When the can plate 34 is inclined to the axis 

of the pump and the shaft 15 is rotated, the 
plungers 29 will rotate and carry the rear ring 
of the thrust bearing 33, around with them; the 
downward moving pistons being forced in Ward 
by the cam plate 34 and the upward moving 
pistons being forced outward by their Springs 32. 
The shaft 15 may be rotated in either direction 
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but, if it is rotated in the direction of the arrow 
- shown in Fig. 3, the pistons at the left of the 

When the shaft 15 is rotated, the diver 12. vertical center-line will be forced outward by the 
90 

through the ports 27, the port 6 and the passage 
Way 8 which, in this instance, would be connected 
by an intake pipe 37 to a reservoir or other Source 
of liquid, and the pistons at the right of the 
vertical centerline Would be forced in Ward by the 
can plate 34 and expel liquid from their cylinders 
thirough the ports 27, the port 7 and the passage 
way 9 which, in this instance, would be connected 
to a diScharge pipe 38. 

Due to the inclination of the cam plate 34, 
there is a slight relative radial movement between 
the pistons 30 and the can plate 34 during oper 
ation of the pump, and the friction produced by 
this radial movement Would cause the pistons 30 
to bind in the cylinders 26 and prevent the cylinder 105 
barrel 10 from freely adjusting itself upon the 
pintle 4 if it were not for the plungers 29 which 
transmit the entire lateral thrust to the driver 12 
and thus allow the pistons 30 to reciprocate freely 
in the cylinders 26. 

This lateral movement might cause the coact 
ing Surfaces of the plungers 29 and the bores 28 
to Wear and allow the plungers 29 to move laterally 
in the bores 28 if the bearing balls 32 were not 
provided to prevent. Such lateral movement from 
being transmitted to the pistons 30. 
As the cylinder ports pass from one pintle port 

to the other, liquid is applied to the periphery 
of the pintle 4 and this liquid is distributed by: 
the rotating cylinder barrel over the entire Sur 
face of the tapered part 5 to provide a lubricating 
film which is subjected to a predetermined initial 
surface pressure by the thrust of the Spring 24. 
A part of the liquid composing the lubricating 

film works along the pintle 4 and escapes from 
the ends of the tapered part 5, and the amount of 
liquid which thus escapes is generally designated 
as the slip of the pump. The volume of escaping 
liquid would increase as the pressure created by 
the pump increased if the clearance between the 
cylinder barrel and the pintle remained constant. 

However, the liquid in the pressure cylinders 
acts against the inner ends thereof, and urges the 
cylinder barrel rearward with a force proportional 
to the pump pressure and thereby reduces the 
clearance between the cylinder barrel and the 
pintle as the pressure rises. The slip of the pump 
is thus held at a Substantially constant minimum. 
The liquid escaping from between the cylinder 

barrel and the pintle flows into the casing 1 a 
through drain holes 39 formed in the wall of the 
recess 13 and is then delivered to the reservoir 
or the intake pipe 37 through a drain pipe 40. 
The pressure of the discharge liquid is trans 

mitted to the lubricating film on the pressure 
side of the pintle and tends to move the cylinder 
barrel laterally. The clearance between the 
cylinder barrel and the pintle thus tends to in 
crease on the discharge side of the pump and to 
decrease on the intake side thereof, thereby 50 
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tending to throw the cylinder barrel out of 
balance. 

In order to minimize this effect, the pintle bore 
is provided With two annular grooves 41 and 42 
arranged upon opposite sides of the ports 6 and 7 
to limit the pressure area, and with axial grooves 
43 and 44 leading, respectively, from the grooves 
41 and 42 to the ends of the tapered part 5 to al 
low the escape of liquid collected by the grooves 
41 and 42. These grooves also act as lubricating 
ducts to insure complete lubrication of the tapered 
portion of the pintle surfaces. - 
The puip may be disassembled by simply re 

moving the front head 2 and the cam plate 34, 
then pulling the shaft 15 and the driver 12 
through the open front end of the casing 1, an 
then removing the cylinder barrel 10. 
In aSSenbling the pump, the ring 17 is attached 

to the cylinder barrel 10 which is then placed 
upon the pintle 4 and then the driver 12 is in 
Serted through the front end of the casing 1 and 
forced rearward until its rear end is seated upon 
the Outer periphery of the bearing 14, the pins 22 
entering the slots 21 in the ring 17 as the driver 
is noved rearward. ??.? 7 7. ? 

The invention herein set forth is susceptible of 
Vario US Imodifications and adaptations Without 
departing from the scope thereof as hereafter 
Clairmed. 
The invention is hereby claimed as follows: 
1. A pump, comprising a pintle fixed at one 

end thereof in a stationary position and having 
inlet and outlet ports and passageways, a rotat 
able cylinder barrel journaled upon and carried 
by said pintle and having cylinders arranged 
therein parallel to the axis of said pintle and com 
municating with said inlet and outlet ports alter 
nately as said cylinder barrel rotates, a driver for 
rotating said cylinder barrel, means independent 
of said cylinder barrel for Supporting said driver, 
means connecting said cylinder barrel to said 
driver and allowing it to adjust itself upon said 
pintle, means for rotating said driver, pistons ar 
ranged in said cylinders, and means for recipro 
cating Said pistOS. 

2. A pump, comprising a pintle fixed at one end 
thereof in a stationary position and having inlet 
and outlet ports 3rd passageWays, a rotatable cyl 
inder barrel journaled upon and carried by said 
pintle and having cylinders arranged therein par 
allel to the akis of Said pintile and communicating 
with said inlet and outlet ports alternately as 
said cylinder barrel rotates, a driver for rotating 
said cylinder barrel, means independent of Said 
cylinder barrel for supporting said driver, means 
connecting said cylinder barrel to Said driver and 
allowing it to adjust itself upon said pintle, means 
for rotating said driver, pistons arranged in Said 
cylinders, plungers arranged in Said driver and 
guided thereby for operating said pistons, and 
means for reciprocating said plungers. 

3. A pump, comprising a tapered pintle fixed 
at one end thereof in a stationary position and 
having inlet and outlet ports and passageways, a 

5 

rotatable cylinder barrel journaled upon and 
carried by Said pintle and having cylinders ar 
ranged therein parallel to the axis of said pintle 
and coni Unicating With said inlet, and Outlet 
ports alternately as said cylinder barrel rotates, a 
driver for rotating said cylinder-barrel, means in 
dependent of said cylinder barrel for supporting 
said driver, means connecting said cylinder barrel 
to Said driver and allowing it to adjust itself upon 
Said pintle, means for rotating said driver, pis 

3 
tons arranged in said cylinders, and means for 
reciprocating Said pistons. 

4. A pump, comprising a tapered pintle fixed at 
One end thereof in a stationary position and hav 
ing inlet and outlet ports and passageways, a ro 
tatable cylinder barrel journaled upon and car 
ried by Said pintle and having cylinders arranged 
therein parallel to the axis of said pintle and corin 
municating with said inlet and outlet ports al 
ternately as said cylinder barrel rotates, a driver 
for rotating said cylinder barrel, means indepen 
dent of Said cylinder barrel for supporting said 
driver, means connecting said cylinder barrel to 
Said driver and allowing it to adjust itself upon 
Said pintle, means for rotating Said driver, pistons 
arranged in said cylinders, plungers arranged in 
said driver and guided thereby for operating Said 
pistons, and means for reciprocating said plung 
ES , . 

5. A pump, comprising a pintle fixed at one end 
thereof in a stationary position and having inlet 
and outlet ports and pa SSageWays, a rotatable cyl 
inder barrel journaled upon and carried by said 
pintle and having cylinders arranged therein par 
allel to the axis of Said pintle and communicating 
With said inlet and Outlet portS alternately as Said 
cylinder barrel, rotates, a diver for rotating said 
cylinder barrel, near Sindependent of Said cylinder 

- barrel for supporting said driver, a universal joint 
connecting said cylinder barrel to said driver and 
allowing it to adjust itself upon said pintle, means 
for rotating Said driver, pistons arranged in Said 
cylinders, and means for reciprocating said pis 
tons. 

6. A pump, comprising a pintle fixed at One end 
thereof in a stationary position and having inlet, 
and Outlet portS and passageways, a rotatable cyl 
inder barrel journaled upon and carried by Said 
pintle and having cylinders arranged therein pair 
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allel to the axis of Said pintle and COInmunicating, 
With said inlet and Outlet ports alternately as Said 
cylinder barrel rotates, a driver for rotating said 
cylinder barrel, means independent of said cylin 
der barrel for supporting said driver, a universal 
ioint connecting said cylinder barrel to said driver 
and allowing it to adjust itself upon said pintle, 
means for rotating said driver, pistons arranged 
in said cylinders, plungers arranged in Said driver 
and guided thereby for operating said pistons, and 
means for reciprocating said plungers. 

7. A pump, comprising a tapered pintle fixed 
at One end thereof in a stationary position and 
having inlet and outlet passageways and inlet 
and outlet ports communicating with said inlet 
and outlet passageways respectively, a rotatable 
cylinder barrel journaled upon and carried by 
said pintle and having cylinders arranged there 
in parallel to the axis of said pintile and pro 
vided with ports for communicating With said in 
let and outlet ports alternately as said cylinder 
barrel rotates, means for urging said cylinder 
barrel toward the large end of said tapered pirate 
to create a pressure betWeen Said Cylinder bariel 
and said pintle, a driver for rotating said cylinde: 
barrel, means independent of Said cylinder bar. 
rel for Supporting Said driver, neans connecting 
Said cylinder barrel to Said driver and allowing it 
to adjust itself upon said pintle, means for rotat 
ing said driver, pistons arranged in said cylinders, 
and means for reciprocating Said pistons. 

8. A pump, comprising a tapered pintle fixed 
at one end thereof in a stationary position and 
having inlet and outlet passageways and inlet 
and outlet ports continunicating with said inlet 
and Outlet passageways, respectively, a rotatable 
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3. tating Said driver, pistons arranged in 

4. 
cylinder barrel journaled upon and carried by 
Said pintle and having cylinders arranged therein 
parallel to the axis of said pintle and provided 
With ports for communicating with said inlet, and 
outlet ports alternately as said cylinder barrel 
rotates, means for uirging said cylinder barrel to 
ward the large end of said tapered pintle to cre 
ate a pressure between said cylinder barrel and 
Said pintle, a driver for rotating said cylinder 
barrel, means independent of said cylinder barrel. 
for Supporting Said driver, a universal joint con 
necting Said cylinder barrel to said driver and 
allowing it to adjust itself, upon said pintle, 
meanS for rotating Said driver, pistons arranged 
in Said cylinders, and means for reciprocating 
Said pistons. - 

9. A pimp, comprising a tapered pintle fixed 
at One end thereof in a stationary position and 
having inlet and outlet passageways and inlet 
and Outlet portS communicating With Said inlet 
and Outlet passageways respectively, a rotatabie 
cylinder barrel journaled, upon and carried by 
Said pintle and having cylinders arranged therein 
parallel to the axis of said pintle and provided 
with ports for communicating with said inlet and 
outlet ports alternately as said cylinder barrel rol 
states, means for uirging said cylinder barrel to-- 
Ward the large end of said tapered pintle to cre 
ate a pressure between said cylinder barrel and 
Said pintle, a , driver for rotating Said cylinder 
barrel, neans independent of Said cylinder bar 
rel for Supporting said driver, in eans connecting 
Said cylinder barrel to Said driver and allowing 
iš to adjust itSelf upon Said pintle, meains for ro 

Said cyl 
inders, plungers for operating said pistons ar 
ranged in Said driver and guided thereby to pre 
went lateral straing upon said pistons, and means 
for reciprocating said plungers. : : : 

10. A pUIp, CCImprising a, tapered piirintle fiXed 
at One end thereof in a stationary position and 
having inlet and outlet passageways and inlet, and 
Outlet ports coinrinunicating with said inlet and 
Outlet passageways respectively, a rotatable cyl 
inder barrel journaled upon and carried by said 
pintle and having cylinders arranged therein 
parallel to the axis of said pintle and provided 
With ports for communicating with Said inlet and 
outlet ports alternately as said cylinder barrello 
tates, a driver for rotating said cylinder barrel, 
means independent of said cylinder barrel for 
Supporting Said driver, means connecting said. 
cylinder barrel to Said driver and allowing it to 
adjust itself upon said pintle, means for rotating 
Said driver, hollow plungers arranged in said 
diver and guided thereby, a piston fitted in each. 
of Said cylinders and having a head Secured upon 
its outer end and arranged within the corre 
Sponding plunger, a spring urging said piston. 
outward, and means for forcing said plungers 
Successively inward as Said driver rotates. 

11. A pump, comprising a tapered pintle fixed 
at one end thereof in a stationary position and 
having inlet and outlet passageways and inlet and 
outlet ports communicating with said inlet and 
outlet, passageways respectively, a rotatable cyl 
inder barrel journaled upon and carried by said 
pintle and having cylinders arranged therein 
parallel to the axis of Said pintle and provided 
with ports for communicating With Said inlet and 
outlet ports alternately as Said cylinder barrel 
rotates, means for urging said cylinder barrel to 
ward the large end of said tapered pintle to cre 
ate a pressure between said cylinder barrel and 
said pintle, a driver for rotating Said cylinder. 
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barrel, means independent of said cylinder bar 
rel for Supporting Said driver, means connecting 
Said cylinder barrel to said driver and allowing 
it to adjust itself upon said pintle, means for ro 
tating said driver, hollow plungers arranged in 
Said driver and guided thereby, a piston fitted in 
each of said cylinders and having a head Secured 
upon its outer end and arranged within the cor 
responding plunger, a Spring urging Said piston 
outward, and means for forcing said plungers 
successively inward as said driver rotates. 

12. A pump, comprising a casing, a stationary 
pintle carried by said casing and provided with 
inlet, and outlet ports and passageways, a rotat 
able cylinder barrel journaled upon said pintle 
and having cylinders arranged therein parallel 
to the axis of said pintle and communicating With 
said inlet and cutlet ports alternately as said 
cylinder barrel rotates, a driver substantially en 
closing said cylinder barrel and journaled upon 
said pintle, means connecting said driver to said 
cylinder barrel, means for rotating said driver 
and thereby rotating said cylinder barrel, pistons 
arranged in said cylinders, and means for recip 
rocating Said pistons as Said cylinder barrel ro-. 
tates. . . v 13. A putiap, comprising a casing, a stationary 
pintle Secured in the rear end of Said casing and 
provided with inlet and outlet ports and passage 
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ways, a rotatable cylinder barrel journaled upon it 
Said pintle and having cylinders arranged therein 
parallel to the axis of said pintle and communi 
cating with said inlet and outlet ports alternately 
as said cylinder barrel rotates, a driver substan 
tially enclosing said cylinder barrel and journaled . 
upon said pintle at the rear of Said cylinder barrel, 
means connecting said driver to said cylinder bar 
rel, means for rotating said driver and thereby 
rotating said cylinder barrel, pistons arranged in 
said cylinders, and means for reciprocating said 
pistons as Said cylinder barrel rotates. 

14. A pump, comprising a casing, a stationary 
pintle Secured in the rear end of said casing and 
provided with inlet and outlet passageways and 
having its inner part tapered and provided with 
inlet and outlet ports communicating with said 
inlet and outlet passageways respectively, a rotat 
able cylinder barrel journaled upon the tapered 
part of said pintle and having cylinders arranged 
therein parallel to the axis of said pintle and con 
municating with said inlet and outlet ports alter 
nately as said cylinder barrel rotates, a driver 
Substantially enclosing said cylinder barrel and 
journaled upon said pintle at the rear end of said 
cylinder barrel, means connecting said cylinder . 

1.15 

barrel to said driver and allowing it to adjust 
itself upon said pintle, means for rotating said 
driver and thereby rotating said cylinder barrel, 
pistons arranged in said cylinders, and ineans for 
reciprocating said pistons to create fluid pressure 
in said cylinders and thereby urge said cylinder 
barrel rear Ward and create pressure between it 
and Said pintle proportional to the pressure 
created in said cylinders. 

15. A pump, comprising a casing, a stationary 
pintle secured in the rear end of said casing and 
provided with inlet and outlet passageways and 
having its inner part tapered and provided with 
inlet and outlet ports communicating with said 
inlet and outlet passageways respectively, a rotat 
able cylinder barrel journaled upon the tapered 
part of said pintle and having cylinders arranged 
therein parallel to the axis of said pintle and 
communicating with said inlet and outlet ports 
alternately as said cylinder barrel rotates, a driver 
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1,970,188 
substantially enclosing said cylinder barrel and 
journaled upon said pintle at the rear end of Said 
cylinder barrel, means connecting said cylinder 
barrel to said driver and allowing it to adjust 
itself upon said pintle, means for rotating Said 
driver and thereby rotating said cylinder barrel, 
pistons arranged in said cylinders, means for re 
ciprocating said pistons to create fluid preSSure in 
Said cylinders and thereby urge Said cylinder 
barrel rearward and create pressure between it 
and said pintle proportional to the pressure 
created in said cylinders, and means for main 
taining a substantially constant initial preSSure 
between said cylinder barrel and said pintle. 

16. A pump, comprising a casing, a station 
ary pintle Secured in the rear end of Said casing 
and provided with inlet and outlet paSSageWayS 
and having its inner part tapered and provided 
With inlet and outlet ports communicating With 
said inlet and outlet passageways respectively, 
a rotatable cylinder barrel journaled upon the 
tapered part of said pintle and having cylinders 
arranged therein parallel to the axis of Said pintle 
aid coinnunicating with said inlet and Outlet 
ports alternately as said cylinder barrel rotates, a 
driver Substantially enclosing said cylinder barrel 
and journaled upon said pintle at the rear end of 
said cylinder barrel, means connecting Said cylin 
ge barrel to Said driver and allowing it to adjust 
itself upon said pintle, means for rotating Said 
driver and thereby rotating Said cylinder barrel, 
pistons arranged in said cylinde's, means for re 
cigrocating said pistons to create fluid pressure 
in said cylinders and thereby urge Said cylinder 
barrel rearward and create pressure between it 
and said pintle proportional to the pressure 
created in said cylinders, and a Spring for exert 
ing a substantially constant force upon Said cyl 
inder barrel to urge it rearward and thereby 
naintain a Substantially Constant initial pressure 
betWge; Said cylinder arrel and said pirate. 

17. A pump, comprising a casing, a stationary 
pintle secured in the rear end of said casing and 
provided with inlet and outlet ports and pas 
sageways, a rotatable cylinder barrel journaled 
upon said pintle and having cylinders arranged 
therein parallel to the axis of Said pintle and 
connunicating with said inlet, and Outlet ports 
alternately as said cylinder barrel rotates, a driv 
er Substantially enclosing said cylinder barrel and 
joirraied upon said pintle at the rear of Said 
cylinder barrel, a ring pivoted near its inner pe 
riphery to the rear end of said cylinder barrel 
at diametrically opposite points and having tWO 
notches formed in its outer periphery and Spaced 
90° fron said points, pins arranged in Said notches 
and Secred to Said driver to enable it to drive Said 
cylinder barrel, means for rotating said driver 
and thereby rotating said cylinder barrel, pistons 
arranged in said cylinders, and means for recip 
rocating said pistons. 

18. A pump, comprising a casing, a tapered pin 
tle secured at its rear end in the rear end of Said 

5 
casing and provided with inlet and outlet ports 
and passageways, a rotatable cylinder barrel 
journaled upon said pintle and having cylinders 
arranged therein parallel to the axis of Said pintle 
and communicating with said inlet and outlet 
ports alternately as said cylinder barrel rotates, 
a driver for rotating said cylinder barrel extend 
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ing over the sane and journaled upon Said pintle 
behind said cylinder barrel, a universal joint 
connecting said cylinder barrel to said driver and 
allowing it to adjust itself UpCIn Said pintle, a 
drive shaft, journaled in the front end of Said 
casing and connected at its inner end to Said 
driver for rotating the same and supporting the 
front, end tihereof, pistons arranged in Said Cyl 
inders, and means for reciprocating Said pistons 
as said cylinder barrel rotates. 

19. A pump, coprising a casing, a tapered 
pintle secured at its rear end in the rear end of 
said casing and provided with inlet and Outlet 
ports and passageways, a rotatable cylinder bar 
rel journaled upon said pintle aid having cyl 
inders arranged therein parallel to the axis of Said 
pintle and contanicating with Said inlet and 
outlet ports alternately as Said cylinder barrel 
rotates, a driver for rotating said cylinder barrel 
extending over the same and journaled upon Said 
pintle behind said cylinder barrel, a Uni 
versai joint connecting said cylinder barrel to 
said driver and allowing it to adjust itself upon 
said pintle, a drive shaft journaled in the front 
end of said casing and connected at its inner end 
to Said driver for rotating the same and Supportra 
ing the front end theireof, pistonS arranged iKi 
Said cylingiers and guided by Said drive for re 
ciprocation in said cylinders, and means for re 
ciprocating said pistons as said cylinder barrel 
rotates, m 

20. A pump, comprising a casing, a tapered 
pintle secured at its rear end in the rear end of ill 
said casing and provided with inlet and outlet 
ports and passageways, a rotatable cylinder bai'i'el. 
journaled upon said pintle and having tubular 
cylinders arranged the Erein, parale to tine a Xis Of 
said pºintie and conkortalunicating With i Said inºlet 
and outlet ports alternately as said cylinder bair 
rel rotates, a drive for rotating Said cylinder 
barrel extending over the Sane and journaled 
upon said pintle behind Said cylinder barrel, a 
Universal joint connecting Said cylinder barre 
to said driver and allowing it to adjust itself 
upon said pintle, a drive shaft journaled in the 
front end of said casing and connected at its 
inner end to said driver for rotating the Sarine 
and supporting the front end thereof, hollow 
plungers fitted in said driver for reciprocation 
therein, pistons arranged in Said cylinders and 
extending into said pit Engers to be reciprocated 
thereby, and means for reciprocating Said plung 
ers as Said cylinder barrel rotates. 

GLEN MIACOMBER, 
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