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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,

5 pistons fitted in the cylinders and veciprocated
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therein by engagement with a thrust member
which is inclined: to the axis of rotation, and
ports and passageways in the: pintle through
which - liguid: is deliversd to the "¢ylinders and
. discharged therefrom.

Liquid eseapes from between the complemen-
tary surfaces of the pintle and cylinder barrel
when the pump is in cperation, and this volume
of ‘escaping Hauid, 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 va-
riation in this clearance is caused by wear-on the
coacting surfaces-and:by inasecurate alinement of
the parts due to compounding slight manufactur-
ing errors which are difficult to avmd in tbe man-
ufacture of the pump.

:An object of the invention 1s to provide a pump
of this character in which the cylinder barrel is
free to adjust itself upon the pintle. -

Anotheér object is to reduce the slip of the pump
to-a. negligible volume.

- Anocther object is to: maintain the slm of the
pump at a substantially constant negligikle vol-

ume throughout a wide variation-in pressure cre-
ated by the pump. : :

"Another object is to urge the coacting -sur-
faces of the. eylinder barrel and the pmtle to-
ward each other by a force which is proportional
to the pressure created by the pump. -

“Another object is to urge the coacting surfaceu
of the cylinder barrel and the pmtle toward each
other by a constant foree.

Another’ object is to prov1de & pump which is
compact and sturdy.

Ancther object is to provide a’pump’of ‘this
character which is efficient in operation.

"Another okject may be to provide a pump which
is easily and readily assembled and disasserabled.

According to the invention in one of its aspects,’

the cylinder barrel is driven’ through a ﬁemble
connection which allows it to adjust itself upon
the pintle.

According to. the mventmn in another aspect,
the pintle is tapered and the cylinder barrel is

~urged toward the large end thereof to reduce the

1931, Serial No. 523,436
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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 flexible.

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:

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

g, 2 is a transverse section on the irregular
line 2—2 of Fig. 1.

Fig. 3 is a transverse section on the line 3—3
of Fig. 1.

Fig. 4 is a transverse section on the line 4-—4
of mMig. 1.

Pig. 5 is an end view taken on the line 5—5 of
Fig. 1.

The pump illustrated in the drawings has its

mechanism enclosed within a casing i which is

closed at its rear end by an integral head 2 and
at its front end by a removable head 3.

A pintle 4 is secured in the rear head 2 in a fixed
position and has its inner part 5 tapered and pro-
vided with two segmental ports 6§ and 7 which
communicate, respectively, with two passageways
8 and 9 formed in the pintle 4 and in the head 2.

The pintle 4 has a cylinder barrel 18 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 upcn 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 readlly disengaged
from the beering 14 and removed through the
front end of the casing 1.

The front end of the driver 12 is rigidly secured
to a:driving shaft 15 which extends through the
front head 3 and is journaled in an anti-friction
thrust bearing 18 arranged therein,

The driving shaft 15 is driven from an outside
source -of power and the thrust bearings 14 and
16 hold the driver 12 and fthe shaft 15 against
axial movement during rotation thereof.

- The cylinder harrel 1) has its rear end reduced
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in diameter and surrounded by a loosely fitted
ring 17 having two diametrically opprosed aper~
tures 18 formed therein {to receive twe Ioosely
fitted pins 19 which are rigidly secured in the
cylinder barrel 10 and provided at their outer
ends with cotters 20 te held the ring 17 in-pogi-
tion.

The ring 17 has two dmm%mcaﬂy opposed

otches 21 formed in its outer periphery 90° from
the apsrtures 18, and the driver 12 has two dia-

metrically opposed driving pins 22 secured in the

wall of the recess 13 and airanged in the notches
21 to drive the ung 7.

rotates the ring 17 through the pins 22, and the
ring 17 rotates the cylinder barrel 10 through the
pins 19.

The ring 17 and the pins 19 and 22 constitute a
flexible driving connection or universal joint which
positively drives the cylinder barrel 10 and at the
same time allows it to adjust itself upon the pintle
4 and to be adjusted axially therecn to compensate
for variation in the pressure created by the pump.

This flexible connection thus allows the cylinder

' parrel to obtain a-substantially perfect seat .upon

the pintle, regardless of errors in alinement of

the coacting parts or of deflections under load.
The driver 12 is preferably provided with a

counterbore 23 concentric to the shaft 15 to re-

ceive a compression spring 24 which hears against

the inner end of the counterbore 23 and against
a plate 25 carried by the cﬂmdﬂr barrel 10 in
alinement with its bore 11.

The spring 24 urges the cylinder barrel 10 rear-
ward toward the large end of the tapered part B
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 10 is ghown providsd with
five cylinders 26 arranged parallel to the axis of
the pintle 4 and eguidistant therefrom and equally
spaced from each othert. '

Each cylinder 26 may be simply a bore formed
in the cylinder barrel 10 and communiceting with
the bore 11 through a port 27 but, preferably,.it
is & separate eylinder secured in the cylinder har-
rel 10 and-extending forward into a bore 28 formed
in the front palt of the driver 12, as shown in
Fig.: 1.

Each of the 'bores 28 has fitted Ior reciproca-
tion therein a hollow plunger 29 the inside diam-
eter of which is suficiently large to zllow thse
plunger to telescope with the cylinder 26 when
it is urged rearward. :

Each of the cylinders 26 has a piston 30 fitted
therein and urged forwardly by a helical compres-
sion spring 31 which encircles the piston 39 be-
tween the enlarged head 302 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 302 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 cam plate 34 which is pivoted at its lower
edge upon a pin 35 carried by the casing 1. :
" The cam 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 vlate 34 at'a point diametrically
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
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36 is retracted until the top of the cam plate 34
is in its forwardmost position, the pump w111 be
at full stroke.

When the cam 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 inward
by the cam plate 34 and the upward moving
pistongs being forced outward by their springs 32.

The shaft 15 may be rotated in either direction
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 r0mted, the driver 12

vertical center-line will be forced outward by the

springs 31 and draw liquid into their cylinders

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 inward by the
cam plate 34 and expel liguid from their cylinders
through 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 cam 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
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 liguid composing the lubricating
film works along the pintle 4 and escapes from
the ends of the tapered part 5, and the amount of
liguid which thus escapes is generally designated
as the slip of the pump. The volume of escaping
licuid 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 hetween the cylinder barrel and the
pintle as the pressure rises. The slip of the pump
is thus held at a substantially constant minimum.

"Theé liquid escaping from between: the cylinder
barrel and the pintle flows into the casing 1
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-
cresse on the discharge side of the pump and to
decrease on the intake side thereof, thereby

80

88

90

95

100

105

B

116

120

125

80

3
N
2]

L0

180



16

20

30

[
24

40

50

55

60

1,970,133

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 liguid collected by the grooves
41 and 42. These grooves also act as lubricating
ducts to insure complete lubrication of the ta,pe'red
portion of the pintle surfaces.

The pump may be disassembled by sxmply 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, and
then removing the cylinder parrel 10.

In assembling the pump, the ring 17 isattached

to the cylinder barrel 10 which is then placed’
upon the pintle 4 and theén 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 cuter periphery of the bearing 14, the pins 22
entering the slots 21 in the ring 17 as the dnver
is moved rearward.

The invention herein set forth is susceptlble of
various modifications and adaptations without
departing from the scope-thereof as hereafter
claimed:

The invention is hereby clalmed 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 szid-pintle and having cylinders arranged

therein paralle! 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 pistons.

2. 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 par-
allel 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, means independent of said
cylinder barrel for supporting said driver, means
connecting said eylinder 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
mesns for reciprocating said plungers. :
3.-A pump, comprising ‘a tapered pintie fixed
at one end thereof in a stationary position -and

_ having inlet and cutlet ports and passageways, a

70
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rotatable cylinder harrel journaled upon ‘and
carried by said pintle and having cylinders ar-
ranged 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 cylinderbarrel, means in-
dependent of said cylinder barrel for supporting
said driver, means connecting said cylinder barrel
to sald driver and allowing it ‘to adjust itself tipon
$aid 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 eylinders arranged
therein parallel to the axis of said pintle and com~
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 reciprecating said: plunc—

€rs.

5, A pump, comprising a pintle fixed at one end‘

thereof in a stationary position and having inlet
and cutlet ports and passageways, a rotatable cyl-
inder bartrel 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 zaid
cylinder barrel rotates, a driver for rotating said
cylinder barrel,meansindependentofsaidcylinder

-~ barrel for supporting said driver, a universal joint
connecting said cylinder barrel to said driver and 1

allowing it to adjust itself upon said pintle, means
for rotating said driver, pistons srranged in said
cylinders, and means for reciprocating said pis-
tons.

6. A pump, comprising a pintle fixed at cne end 3

thereof in a stationary position and having inlet
and outlet ports and passageways, a rotatable cvl-+
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 driver for rotating said
cylinder barrel, means independent of said cylin-~
der 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, 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 pintle 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 pintle
to create a pressure between said cylinder harrel

and said pintle, a driver-for rotating said cylinde:

barrel, means-independent ‘of said cylinder har~
rel for supporting said driver, means 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 & 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
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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 cocmmunicating with said inlef 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 hetween said cylinder barrel and
said :pintls, 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 pump, comprising a uapered mele ﬁxed
at one end thereof-in a stationary positon and
having inlet and outlet passageways and inlef
and- outlet ports comrmunicating with: said.inlet
and outlet passageways respectively, a rotatabie
cylinder harrel journaled.upon and carried by
said pintle and having cylinders arranged therein
parallel to the axis of said pinftle and provided

with-ports for communicating with said inlef and:

outlet ports alternately as szid cylinder barrel ro-
ns for urging said cylinder bar
ward the large end of said tapered -pintle to cre-
ate & pressure between said eylinder barrel and
said pintle, a. driver for rotating
barrel, means independent of said ecylinder 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-

5. tating said driver, pistons arranged in said cyl-

inders, plungers for operating said pistons ar-
ranged in said driver and guided thereby to pre-
vent lateral strains upon said pistons, and means
for reciprocating said plungers. : :

10. A pump, comprising a tapered p1"1t1 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 ro-
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
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.corre-
sponding plunger, a spring urging said piston
outward, and means for forcing said plungers
successively inward ‘as said. driver .rotates.

1i. A pump, comprising e tapered pintle fixed
st 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 communiecating 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

rel 1o~

said cylinder.
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barrel, means independent -of said cylinder bar~
rel for supporting said driver, means connecting
said ecylinder 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 stabionary
pintle carried by said casing and provided. with
inlet.and cutiet ports and passageways, a rotat-
able .cylinder barrel journaled upon said pintie
and having cylinders arranged therein parallel
to the axis of said pintie 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
eylinder barrel, means for rotating said driver
and thereby rotating said cylinder barrel, pistons
arranged in said cylinders, and means for recip-
rocabing
tates. .
13. A pump, comprising a casing, a.stationary
pintle secured in the rear end of said casing and
provided with inlet and outlet ports and passage-

said pistons as said cylinder barrel ro~ i
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ways, a rotatable cylinder barrel journaled upon igs

szid 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-
{ially 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 gzaid 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 5

inlet and outlet ports communicating with said
inlet and outlét 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 com-
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 -3

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 means for

reciprocating said pig tons to create fluid pressure -
in said cylinders and thereby urge said cylinder =

bharrel rearward 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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substantially enclosing said eylinder 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
itgelf upon ssid 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
barrs]l rearward and create pressure between it
and said pintle proportional to the - pressure
created in said eylinders, 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
and comraunicating 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
esid cylinder harrel, means connecting said eylin-
der 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 cylindsers and thersby urge said cylinder
barrsl rearward and create pressure between it
and said pintle proportional to the pressure
created in said cylinders, and a spring for exert-
ing & substantiaslly constant force upon said cyl-
inder barrel to urge it rearward and thereby
maintain g substantially constant initial pressure
betwsen sa2id cylinder barrel and said pintle.

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, o 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 driv-
er substantially enclosing said cylinder barrel and
journaled 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 digmetrically opposite points and having two

. .notches formed in its outer periphery and spaced

09° irom said points, pins arranged in said notches
and secured to said driver to enable it to drive said
cylinder barrel, means for rofating 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

e

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,
g, driver for rotating said cylinder barrel extend-

80

ing over the same and journaled upon said pintle

behind said cylinder barrel, a universal joint
connecting said ¢ylinder barrel to said driver and
allowing it to adjust itself upon said pintle;, a
drive shaft journsled 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 thereof, pistons arranged in said cyl-
inders, and means for reciprocating said pistons
as said eylinder barrel rotates.

19. A pump, comprising o casing, a tepered
pintle secured at its rear end in the resar end of
said casing and provided with inlet and outlet
ports and passageways, a rotatable cylinder bar-
rel journaled upeon said pintle and having cyl-
inders 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
extending over the same and journaled upon said
pintle behind said cylinder barrel, a uni-
versal 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 rofating the same and support-
ing the front end thereof, pistons arranged in
said eylinders and guided by said driver for re-
ciprocation in'said cylinders, and means for re-
ciprocating said pistons as said cylinder barrel
rotates. )

29. A pump, comprising g casing, a tapered

pintle secured at its rear end in the rear end of i

said casing and provided with inlet and outlet
ports and passageways, a rotatable cylinder barrel
journaled upon said. pintle and having tubular
cylinders arranged therein parallel to the axis of

said pintle and commumicating with said inlet
-and outlet ports alternately as said cylinder bar-

rel rotates, a driver for rotating said cylinder
barrel extending over the same and journaled
upon said pintle behind said cylinder. barrel, a
universal joint connecting said cylinder barrel
to said driver and allowing it to adjust itseli
upon said pintle, a drive shaft journaled in the
front end of said casing and connected at ifs
inner end to said driver for rotating the same

and supporting the front end thereof, hollow :

vlungers fitted in said driver for reciprocation
therein, pistons arranged in said cylinders and
extending into said pilungers to be reciprocated
thereby, and means for reciprocating said plung-
ers as said cylinder barrel rotates.

GLEN MACOMBER.
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