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26 Claims.
1

This invention relates to pumps or motors and
more particularly to hydraulic pumps of motors
of the kind including a cylinder barrel rotatable
about a fixed pintle and in which pistons re-
ciprocable in circumferentially spaced radial cyl-
inders on the barrel are operated by thrust-

transmitting means engageable with a reactance .

member or assembly eccentric to the pintle axis.

An object of the invention is to provide struc-
tural improvements in a pump or motor of the
class referred to by which the machine is made
capable of operating with increased reliability and
efficiency and at very high working pressures.

Another object of the invention is to provide a
pump or motor having these desirable charac-
teristics and whlch is of light, compact construc-
tion.

Another object of the invention is to provide
a pump or motor of the character referred to in-~
cluding new and improved means for Iubricating
a bearing interposed between the cylinder bar-
rel and the casing for journaling the cylinder bar-
rel and anchoring it against axial shifting.

Another object of the invention is to provide
an improved reactance member which can easily
be assembled to provide perfect alignment of
the component parts. i

Another object is to provide such a reactance
member or assembly in which new, simple, and
effective means is employed for preventing the
unscrewing of bolts, or screws, which fasten the
parts together.

Another object of the invention is to provide
3, pump or motor of the character stated in which
the cylinder barrel may be driven or may drive
through a detachable cap adapted to be removed
endwise or -axially through an ‘opening in the
casing end wall to permit inspection of mterna]

parts.

A further object of the invention is to provide
a new and improved arrangement of inter-
communicating ducts, passages, grooves or the
like for maintaining the fluid pressure acting on
the pintle surface substantially in balance
around the pintle so as to avoid deflection or
straining of the pintle by unbalanced fiuid pres-
sure such as usually acts on different parts of
pintles of pumps or motors of the kind in which
the invention may be embodied.

Other objects of the invention will become ap-
parent from a reading of the following detailed
description, the appended claims, and the ac-
company drawings, in which:

Figure 1 is a longitudinal section of a hy-

draulic pump or mofor embodying the invention,
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15

the section being taken on the line 1—I of Fig-
ure 2;

Figure 2 is g transverse section on the line 2—2
of Figure 1; .
Figure 3 is & longitudinal section of a check

valve drawn on an enlarged scale;

Figure 4 is a fragmentary detail section of a
part of & reactance motor assembly showing par-
ticularly the relation of a clamping bolt to polyg-
onal reactance ring.

PFigure 5 is a plan view of a pintle as viewed
from above in both of Figures 1 and 2;

Figure 6 is a front elevation of the pmtle as
viewed from the left in Figure 2;

Figure 7 is an end elevation of the pintle as

© viewed from the left in Figure 6;

Figure 8 is a transverse section of the plntle

. on the line 8—38 of Figure 6:
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Figure 9 is a transverse,section of the pintle
on either of the lines 9—9 in Figure 6, the pintle
section being the same in the planes denoted by
both of the lines 9—8;

Figure 10 is a section of the pintle on the line
{0-—13 of Figure 6;

Figure 11 is an end elevation of the pintle as
viewed from the right of Figure 6;

PFigure 12 is a view the same as Figure 9 but
drawn on an enlarged scale;

Figure 13 is an elevation of a reactance end
plate;

Figure 14 is g section on the line 14—I14 of
Figure 13;

Figure 15 is a fragmentary elevation of a polyg-
onal inner reactance ring as viewed when look-
ing directly upon one of a plurality of flat thrust-
transmitting surfaces;

Figure 16 is an edge view of the structure shown
in Figure 15;

Figure 17 is 2 section on the line §7—I7T of Fig-
ure 16;

Figure 18 is g detail view showing an outer

‘thrust-tra,nsmitting block; partly in section and

partly in elevation;

Figure 19 is a view of the thrust block locking
from one end of Figure 18; and’

Figure 20 is a perspective view of the thrust
block shown in Figures 18 and 19. .

The embodiment shown in the drawings com--
prises a pump casing generally designated A and
including a cylindrical body portion | and a
manifold cover plate 2 mounted at the open end
of the body I and clamped and held in assembled

‘relation to the ‘body { by bolts or other suitable

means (not shown). The end cover 2 supports
one end of a pintle B which extends into the cas-
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ing and is surrounded by a rotatable cylinder bar-

rel member C provided with two sets of circum- .

ferentially spaced radial cylinders 3. Cylinder

ports 4 communicating with the cylinders 3 are
‘adapted to cooperate in a known manner with

4

ly Itowards the axis of the bore 19 and facing to-

wards the right hand end of the cylinder barrel C.

“ The inner bearing race 28 is held in abutment with

pintle discharge ports 5 and intake ports 6. The .

pintle discharge ports § communicate with dis-

charge passages 1 extending longitudinally with-
'in the pintle to radial discharge passages 8 in

constant communication with a chamber 9 in the
manifold plate 2, the chamber 8 being adapted to
communicate with exterior piping fitted to a con-

nection 18. Similarly, the pintle intake ports §-

10

communicate with a large intake passage i ex- .

tending longitudinally through the pintle and be-

.ing connected to radial passages 12 which com-

municate with a manifold intake chamber 13

‘adapted . to communicate. with outside piping
_ through a connection 4. :

Pistons 15 mounted for reciprocation in the cyl-
inders 3 respectively are formed or equipped with
tangential cross heads or thrust-transmitting
connections 16 adapted to have rotary drive and
thrust-transmitting connection with a reactance
ring member or assembly D, the construction of
which will be explained later. For the present it
is sufficient to state that the reactance ring as-
sembly D is mounted for rotation about an axis
eccentric to the common axis of the pintle and
cylinder barrel. :

In operation, the cylinder barrel C is rotated
about the pintle B whereby the pistons I5 and the
cross heads 16 impart rotary drive to the react-
ance ring assembly D and, due to the eccentricity
of the assembly D, the pistons are reciprocated.
The registration of the cylinder ports 4 with the
pintle ports 5 and 6 is so timed with respect to
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‘this shoulder by a shoulder 29 on a barrel end

cap 30 detachably secured to the cylinder barrel
€ by screws or suitable fastenings:(not shown)
and located with respect to the cylinder barrel by
meansof apin3l. -

The barrel end cap 30 is formed with a jour-

nal extension 32 which projects in axial align-

ment  with the pintle and extends through an .

opening 383 .in the adjacent end of the casing.
The wall of the opening 33 is larger in diameter
than the barrel end cap 30 so as to permit the

cap to be inserted into the casing axially with re--

spect to the pintle in assembling, and to be re-
moved from the casing for inspection of bearings
or other internal parts. i

Although the cylinder barrel C is mounted for
rotation by bearings interposed between the bar-

rel and the pintle, it is desirable also to provide

bearings between a part of the cylinder barrel,
for example the erd cap 30, and the casing. In
the form shown, a ball bearing assembly inter-
posed between the journal extension 32 ang the
casing body i includes an outer race 34 surround-

ing and fitting the journal 32, a set of balls 35, -

-and an inner race 36 fitted within the wall of the

casing opening 33. A snap ring 37 attached to
_the journal extension 32 abuts the inner race 36

and holds it against a shoulder 38 on the end
cap 30. The outer race 34 is held against axial
movement by a ring nut closure 39 screwed into
the end of the casing body { so as to press & snap
ring 40 attached to the outerrace 34.into mutual
engagement with a shoulder 402 formed in the

- casing body 1.

the in-and-out travel of the pistons that fluid is

drawn in to the cylinders during outward strokes

' of the pistons and is forced from the cylinders

when the pistons move in. This mode of opera-
tion as generally described thus far is well known
to those familiar with pumps or motors of the ro-
tary, radial cylinder, eccentric reactance class.
The cylinder barrel C is provided with a sleeve

bore 18 in the cylinder barrel and preferably is
formed of the same material, e. g., steel; as the
cylinder barrel so as to provide for equal expan-
sion and contraction in response to temperature
changes. A bore 19 in the sleeve 17 and counter-
bores. 20 and 21 at the ends of the cylinder barrel
C preferably are finished machined after the
sleeve 1T has been fitted into the bore 18. The
bore 19 in the sleeve 17 is of such diameter as to
provide a close operating clearance space between
the wall of the bore and the pintle B. i

‘The cylinder barrel C is antifrictionally mount-

ed on the pintle B for rotation about the pintle
axis. At the left hand end of the cylinder barrel
C, as viewed in Figure 1, the barrel is mounted by
a roller bearing assembly including a set of roll-
ers 22 directly engaging a pintle race section 23,
and an outer race 24 press fitted into the barrel
counterbore 20. A snap ring 25 abutting the
outer end face of the race 24 holds the opposite
end face against a shoulder 20% at the inner end
of the counterbore 20. . ‘

At its right hand end the cylinder barrel C is
mounted on the pintle by a roller bearing assem-
bly including a set of rollers 26 directly engaging
a reduced diameter pintle race section 27, and an

_outer race 28 press fitted in the counterbore 21.

The right hand end of the cylinder barrel sleeve
{1 provides a radial shoulder projecting inward-
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' or bushing 17 which is press fitted into & central -
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"The journal extension 32 is hollow and is closed
adjacent its inner end by a plug 44. The outer
end of the journal extension 32 is splined as af
42 to receive the splined inner end of a coupling
43, the outer end of which is splined as'at 44 for
engagement with an internally splined coupling
part of a prime mover (not shown). A screw 45
anchored in the plug 41 extends through the
coupling 43 and is provided with a nut 46 for

preventing separation of the coupling 43. from .

the journal extension- 32.

In operation, fluid is forced under high pressure
from the cylinders 3, constituting a source . of
lubricant, through the cylinder ports 4 and thernce
out through the pintle discharge ports 5 and
passages 1. Some of the high pressure fluid will

be forced into the clearance space between the
pintle B and the bore {9 and will work its way -

along the pintle in both directions so as to lubri-
cate the antifriction bearings 22, 24 and 26, 28,
Slip fluid which has worked toward the right past
the bearing 26, 28 will collect in an inner lubri-
cant chamber 47 defined by the free end of the
pintle B and the wall provided by the end cap 30
and the plug 4f. In accordance with the inven-

tion means are provided for maintaining a supply -

of lubricating fluid in the chamber 47 and for
delivering lubricant from this chamber directly
to the bearing assembly 34, 35, 36. In the illus-
trative embodiment this is accomplished by pro-
viding the plug 41 with a hollow portion or recess
48 communicating with an outer circumferential
plug groove 49 by way of a plurality of radial pas-
sages 50, the barrel groove 49 being arranged to

- deliver lubricant through a lubricant passage 51

75

which discharges lubricant directly on the bear-
ing assembly 34, 35, 36.

Preferably, communication between the inner '

)
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lubricant chamber 47 and the outer lubricant

2,426,588

chamber constituted by the plug recess 48 and

groove 49 is controlled by a valve 52 adapted to
permit lubricant to flow from the inner chamber
47 to the outer chamber 48, 39 but not reversely.
During pressure strokes, slip fluid from the barrel-
pintle -clearance will work into the chamber 47
and build up a supply of lubricant under pressure
regulated and maintained by the relief valve 52
which opens automatically when a predetermined
pressure is reached. During suction strokes, when
there is no pressure slip from the cylinders

‘through the barrel-pintle clearance, the fluid

under pressure in the chamber 47 is available for
lubrication. The valve shown is of conventional
construction and includes a passage 53 terminat-
ing in a valve seat 54 adapted to be closed by a

-6

‘the bolts 89 and the accommodating holes

through the polygonal ring 59 so as to provide for

‘flexibility and ease of assembling. This is per-

missible becatise the-outer thrust transmitting
surfaces 68 of the blocks 60 are maintained in

- perfect parallelism with the respectively associ-

10

15

ball valve 55 urged toward the seat by a spring .

56 held in place by an apertured nut 57.

When the pump is running the pressure of the
slip fluid contained in the inner chamber 47 will
build up so as to open the valve 52, whereupon
fluid will flow into the outer chamber 48, 49 and
thence through the passage 5! so as to be dis-
charged directly upon the bearing assembly 34,
35, 36. The fluid contained in the outer chambers
48,49 is whirled around rapidly so as to be under
centrifugally created pressure resulting in its
being delivered effectively upon the bearing as-
sembly. When the pump stops the valve 52 closes
so as to prevent back draining of the lubricant
from the outer chamber 48. 49 thus assuring that
the bearing assembly 34, 35, 36 will be lubricated
effectively immediately upon starting of the
pump.

The reactance assembly D comprises two simi-
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ated inner thrust transmitting surfaces 61 by
means of the spacing flanges 66 on the blocks 60
which directly engage the inner thrust transmig- -
ting surfacés 61. The outer thrust transmitting
surfaces on the blocks 60 and the inner thrust
transmitting surfaces 61 on the ring 59 respec-
tively engage the outer and inner thrust {rans-
mitting faces of the cross heads.

The reactance assembly D is journaled for ro-'
tation about an axis eccentric to the common’
axis of the pintle B and cylinder barrel C. In the
construction illustrated the assembly D is jour=
naled in the casing by entifriction bearings in-
terposed between the two ends of the assembly
D and the casing body . Each of these anti-
friction bearings includes an inner race 72 held
on the associated end plate 58 by & snap ring 13,
a set of balls 74, and an outer race 75 fitted into
the casing itself. The inner race 72 of the left
hand bearing 12, 74, 75 abuts the Heads 70 of the
bolts or screws .89 so as to prevent them from
working loose by unscrewing,

It will be seen that the bearing assembly 34,
35, 36 previously described anchors the cylinder
barrel C against axial shifting. Consequently the
manifold cover 2 and pintle B may be removed
as a unit endwise and to the left from the casing

" body | when it is desired to inspect the pintle.

lar spaced end plates 58, an integral polygonal |

inner reactance ring member 59, and a plurality -

of individual outer thrust transmitting blocks 60,
all of which parts are held together securely to
form a solid sub-assembly. The end plates 58
are formed with inner circumferential seats 61
surrounded and engaged respectively by axially
spaced circumferential portions 62 on the inner
ring 59. Openings €3 in the ring 59 freely accom-
modate the end portions of the pistons {5 which
project beyond and clear of the cylinders 3.

The outer thrust transmission blocks 60 are
formed with axially spaced arcuate portions 64
which are located radially within and which are
engaged by outer circumferential seats 65 un the

respective end plates 38. Radial spacing flanges:

66 on the blocks 80 engage inner tangential thrust
transmitting surfaces 67 on the polygonal ring
50 so that the blocks 68 are held between the flat
surfaces 67 on the ring 59 and the outer circum-
ferential seats 65 on the end plates 58. This pro-
vides perfect parallel alignment between tangen-
tial outer thrust transmitting surfaces 68 on the
blocks 60 and the respectively associated inner
thrust transmitting surfaces 67 on the ring 59.

The end plates 58, the ring 59 and the blocks
60 are held in secure assembly by a plurality of
circumferentially deployed bolts or screws 68 hav-
ing threaded engagement with the right hand
end plate 58 and having their heads 70 exposed
at a radial surface at the left hand end plate as
shown in Figure 1. The screws 69 draw the end

plates 58 towards each other to clamp the polyg- -

onal ring 5% and the thrust blocks frictionally.
A shroud ring 71 extends around the blocks 60

and overlaps the adjacent portions of the end

plates 58 so as to provide a continuous outer en-
closing wall for the assembly D.
Substantial clearance 692 is: prov1ded between

46
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Removal of the cover 2 and pintle B-also will
permit inspection of the left hand pintle bearing
22—24, The pintle bearing 26, 28 may be exposed
for inspection by removing the ring nut 339, bear-
ing assembly 34, 35, 35 and cylinder barrel end
cap 30 axially toward the right. Thus the pintle
and the pintle bearings, which are subjected to
the hard service, may be inspected quite easily
without any major disassembling of the pump.

- In order to remove the bearing assembly 26, 28,
the ring nut 29 is removed, the snap ring 37 taken
off, and the entire rotatable assembly is removed
from the caging endwise toward the left as viewed
in PFigure 1, together with the pintle B and end
cover 2. The bearing 26, 28 is then radially
accessible. )

When the -pump is operating to deliver under
high pressure, the cylinder and piston assem-
blies 3—!{5 which communicate with the dis-
charge ports § exert very high fluid pressure on
one side of the pintle B (the top side as viewed in
Figure 2) whereas the other side of the pintle

(the bottom side as viewed in Figure 2) is under -
Tow or negative pressure. In Figures 6 to 12 the
top and bottom sides of the pintle are shown di-
vided by a median plane M-—M which passes
through bridge portions 76, 76 located on oppo-
site sides of the pintle between the high pres-
sure ports § and the low pressure ports §. Here-
tofore the high pressure fluid acting above the
plane M—M has been an unbalanced positive
pressure tending to deflect the cantilever pintle
downwardly. . Although, in the pump shown in
the drawings, the free end of the pintle is sup-
ported through the bearing assembly 26—28, the
cylinder barrel and the bearing assembly 34 35,
36, suchan unbalanced fluid pressure could cause
a small amount of pintle deflection which would
increase the clearance between the pintle and
the sleeve bore 19 on the high pressure side of
the plane M—-M and decrease ‘the clearance on




the low pressure side of the plane M—M. In ac-
* cordance with the invention this tendency of the
pintle to deflect so as to form unequal operating
clearances on the high and low pressure sides,
' and to subject the pintle to strain is eliminated
or minimized by balancing. or substantially equal-

2,426,568

izing the fluid pressure exerted on the pintle -

above and below the median plane M—M. Gen-
- erally stated, this is accomplished by providing
means for subjecting a surface portion of the
pintle B on the bottom or low pressure side of
the plane M—M to pressure of the order of the
pressure in the high pressure passages 7. Pref-
erably also means is provided for subjecting a
surface portion of the pintle B on the top or high
- pressure side of the plane M—M to pressure of
the order of the pressure in the low pressure pas-
sage 11. The pressure balancing is provided by
leading high pressure fiuid to the clearance space
between the pintle and the bore 19 below the
plane M—M, and by placing the low pressure
- ports 6 in communication with the clearance
. space above the plane M—M,

In the. {llustrative embodiment two balancing
grooves 11 are formed on the pintle surface on
the low pressure side of the pintle below the
plane M—M, the grooves being spaced axially
from and respectively on opposite sides of the low
pressure ports 6. The grooves 71, which extend
circumferentially less than 180°, are in constant
communication with a high pressure pintle dis-
charge passage T by means of balancing passages
18 extending through the pintle structure. High
pressure fluid in the pintle passages T will act
through the balancing passages 18 to maintain

. high pressure fluid in the balancing grooves 11
on the low pressure side of the pintle, The pres-
sure fluid in the grooves 17 will spread axially
from both sides of the grooves so as to compen-
sate for the low pressure of the fluid in contact

with the pintle immediately adjacent the pintle.

ports 6,

10
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_to and from sald cylinders; pistons reciprocable

in said cylinders respectively; thrust traasmitting
crossheads respectively on the ends of said pistoz;s
projecting clear of said cylinder barrel; .and’a
reactance assembly mounted to rotate about an
axis eccentric to the cylinder barrel axis and
being cooperable with said crossheads for recipro- -
cating said pistons when said cylinder barrel and
said reactance assembly rotate, said reactance
assembly comprising two axially spaced end
blates, an integral -inner reactance ring formed
with openings through which said piston pro-
Jecting ends respectively extend and dlso being
formed with tangential inner thrust-transmitting

-surfaces respectively engaging the inner faces of

said crossheads, a plurality of individual outer
thrust-transmitting blocks formed with tangen-
tial outer thrust-transmitting surfaces respec-
tively engaging the outer faces of said crossheads,
and means for drawing said end plates axially

towards each other to clamp said reactance ring

and said thrust blocks between said ‘end plates
and hold said reactance ring and said thrust
blocks frictionally in circumferentially adjusted
positions. . : .

‘3. In & pump or motor, a casing; a pintle
mounted in the casing; a cylinder barrel rotatable
relatively to said pintle; radial cylinders in said
cylinder barrel; valve means for controlling flow
to and from said cylinders; pistons reciprocable
in said cylinders respectively; thrust-transmitting
crossheads respectively on the ends of said pistons
projecting clear of said cylinder barrel; and a
reactance assembly mounted to rotate about an
axis eccentric to the cylinder barrel axis and
being cooperable with said crossheads for recipro-

" cating said pistons when said cylinder barrel and

40

On the top or high pressure side of the plane °

M—M the pintle is formed with two balancing
grooves 19 which are connected by balancing pas-
sages 80 extending through the pintle structure
to the suction or low.pressure passage 11. The
zone of low pressure fluid thus created at and
adjacent the grooves 19 tends to balance the high
pressure acting on the pintle immediately adia-
cent the discharge ports 5. I have found that
this fluid balancing ‘of the pintle not only results
in less wear on the pintle bearings but makes it
possible to operate the pump with less clearance
between the pintle and the cylinder barrel bore 1§
than heretofore has been advisable.
Iclaim:

1. In a pump or motor, a caéing; a pintle.

mounted at one-of its ends in the casing; a
cylinder barrel rotatable about said pintle and

having means providing an end wall spaced from,

the opposite end of said pintle to provide a lubri-
cant chamber for receiving slip fluid discharged

45
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‘from the barrel-pintle clearance; s passage

.through said end wall communicating at one end
‘with said chamber and at its other end being
adapted to discharge beyond said wall; and a
relief valve assembly removably mounted as a
" unit in said wall and being responsive to bressure
for permitting fluid to flow from said chamber
outwardly through said passage, but not reversely.

65

70

2, In .2 pump or motor, a casing; a pintle -

mounted in the casing; a cylinder barrel rotatable
relatively to said pintie; radial cylinders in said
cylinder barrel; valve means for controlling flow

75

said reactance assembly rotate, said reactance
assembly comprising two axially spaced end
plates each formed with inner and outer circum-
ferential seats, an integral inner reactance ring
axially spaced portions of which respectively sur-
round and engage said inner circumferential seats
and said ring being formed with openings through
which said piston projecting ends respectively
extend and also being formed with tangential
inner thrust-transmitting surfaces respectively
engaging the inner faces of said crossheads, a
plurality of individual outer thrust-transmitting
blocks engaging said reactance ring and having
axially spaced portions respectively radially with-
in and engaged by said outer circumferential
seats, said blocks being formed with tangential
outer thrust-transmitting surfaces ‘respectively
engaging the outer faces of said crossheads, and
means for drawing said end plates axially towards
each other to clamp said reactance ring and said
thrust blocks between said end plates and hold
said reactance ring and said thrust blocks fric- .
tionally in circumferentially adjusted positions.
4. In a pump or motor, a casing; a pintle
mounted in the casing; a cylinder barrel rotat-
able relatively to said pintle; radial cylinders in

.said cylinder barrel; valve means for controlling

flow to and from said cylinders; pistons recip-

‘rocable in said cylinders. respectively; thrust- -

transmitting crossheads respectively on the ends
of said pistons projecting clear of said cylinder
barrel; and a reactance assembly mounted to
rotate about an -axis eccentric to the cylinder
barrel axis and being cooperable with said cross-

‘heads for reciprocating said pistons when said

cylinder barrel and said reactance assembly ro-
tate, sald reactance assembly comprising two
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axially spaced end plates, an integral inner re-
actance ring formed with openings through which
said piston projecting ends respectively extend
and 'also being formed with tangential inner
thrust-transmitting surfaces respectively engag-
ing the inner faces of said crossheads, a plurality
of individual outer thrust-transmitting blocks
formed with tangential outer thrust-transmit-

ting surfaces respectively engaging the outer faces

of said crossheads, and a plurality of circum-
ferentially deployed clamping bolts for drawing
said end plates axially towards each other to
clamp said reactance ring and said thrust blocks
between said end plates and hold said reactance
ring and said thrust blocks frictionally in cir-
cumferentially adjusted positions, said inner re-
actance ring being formed with a plurality of
holes through which said bolts extend with sub-
stantial radial clearance.

5. In a pump or motor, a casing; a pintle
mounted in the casing; a cylinder barrel rotatable

relatively to said pintle; radial cylinders in said

cylinder barrel; valve means for controlling flow
to and from said cylinders; pistons reciprocable
in said eylinders respectively; thrust-transmitting
crossheads respectively on the ends of said pis-
tons projecting clear of said cylinder barrel; and
a reactance assembly mounted to rotate about
an axis eccentric to the cylinder barrel axis and
being cooperable with said crossheads for recip-
rocating said pistons when said cylinder barrel
and said reactance assembly rotate, said reactance
assembly comprising two axially spaced end plates
each formed with inner and outer circumferen-
tial seats, an integral inner reactance ring axially

spaced portions of which respectively surroundf,
and engage said inner circumferential seats and

said ring being formed with openings through
which said piston projecting ends respectively
extend and also being formed with tangential
inner thrust-transmitting surfaces respectively
engaging the inner-faces of said crossheads, a
plurality of individual outer thrust-transmitting

blocks engaging said reactance ring and having’

axially spaced portions respectively radially with-
in and engaged by said outer circumferential
seats, said blocks being formed with tangential
outer thrust-transmitting surfaces respectively
engaging the outer faces of said crossheads, and
a plurality of circumferentially deployed clamp-
ing bolts for drawing said end plates axially to-

wards each other to clamp said reactance ring-

and said thrust blocks between said end plates
and hold said reactance ring and:said thrust
blocks frictionally in circumferentially adjusted
positions, said inner reactance ring being formed
with a plurality of holes through which said bolts
extend with substantial radial clearance.

6. In a pump or motor, a casing; a pintle
mounted in the casing; a cylinder barrel rotatable
relatively to said pintle; radial cylinders in said
cylinder barrel; valve means for controlling flow
to and from said cylinders; pistons reciprocable
in said cylinders respectively; thrust transmit-
ting crossheads respectively on the ends of said
pistons projecting clear of said cylinder barrel;
and a reactance assembly mounted to rotate about
an axis eccentric to the cylinder barrel axis
and being cooperable with said crossheads for
reciprocating said pistons when said cylinder
barrel and said reactance assembly rotate, said
reactance assembly comprising two axially spaced
end vplates, an integral inner reactance ring
formed with openings through which said piston
projecting ends respectively extend and also be-
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ing formed with tangential inner thrust-trans-
mitting surfaces respectively engaging the inner
faces of said crossheads, a plurality of individual
outer: thrust-transmitting blocks formed with
tangential outer thrust-transmitting surfaces re-
spectively engaging the cuter faces of said cross-
heads and being formed also with radial spacing
means engaging said ‘inner reactance ring for
maintaining said outer thrust-transmitting sur-
faces radially spaced from and parallel to the
respective inner thrust-transmitting surfaces, and
means for drawing said end plates axially towards
each other to clamp said reactance ring and said
thrust blocks between said end plates and hold
said reactance ring and said thrust blocks fric- -
tionally in circumferentially adjusted positions.

7. In a pump or motor, a casing; a pintle
mounted in the casing; a cylinder barrel rotatable
relatively to said pintle; radial eylinders in said.
cylinder barrel; valve means for controlling flow
to and from said cylinders; pistons reciprocable
in said cylinders respectively; thrust transmit-
ting crossheads respectively on the ends of said

istons projecting clear of said cylinder barrel;
and a reactance assembly mounted to rotate
about an axis eccentric to the cylinder barrel axis
and being cooperable with said crossheads for re- -
ciproeating said pistons when said cylinder. bar-
rel and said reactance assembly rotate, said re-
actance assembly comprising two axially spaced
end plates each formed with inner and outer cir-
cumferential seats, an integral inner reactance
ring axially spaced portions of which respectively
surround and engage said inner circumferential
seats and said ring being formed with openings
through which said piston projecting ends re-
spectively extend and also being formed with
tangential inner thrust transmitting surfaces re-
spectively engaging the inner faces of said cross-
heads, a plurality of individual outer thrust trans-
mitting blocks engaging said reactance ring ahd
having axially spaced portions respectively ra-
dially within and engaged by said outer circum-
ferential seats, said blocks being formed with tan-
gential outer thrust transmitting surfaces respec- ¢
tively engaging the outer faces of said crossheads

" and being formed also with radial spacing means

50

55

60

65

70

75

engaging said inner reactance ring for maintain-
ing said outer thrust transmitting surfaces ra-
dially spaced from and parallel to the respective
inner thrust transmitting surfaces, and means for
drawing said end plates axially towards each other
to clamp said reactance ring and said thrust
blocks between said end plates and hold said re-
actance ring and said thrust blocks frictionally in
circumferentially adjusted positions,

8. An annular reactance assembly for coopera-
tion with the piston crossheads of 3 rotary cyl-
inder barrel, radial cylinder and piston pump or
motor, said - assembly comprising two axially
spaced end plates; an integral inner reactance
ring formed with openings through which the
pistons are adapted to project and also being
formed with tangential inner thrust-transmitting
surfaces adapted respectively to engage the inner
faces of said crossheads, a plurality of individual
outer thrust transmitting blocks formed with tan-
gential outer thrust-transmitting surfaces adapt-
ed respectively to engage the outer faces of said
crossheads, and means for drawing said end
plates axially towards each other to clamp said
reactance -ring and said thrust-transmitting
block between said end plates and hold said re-
actance ring and said thrust~transmitting blocks
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frictionally in circumferentially adjusted posi-
tions.

9. An annular reactance assembly for coopera-
tion with the piston crossheads of g rotary cyl-
inder barrel, radial cylinder and piston pump or

-motor, sald assembly comprising two axially

_spaced end plates; an integral inner reactance:
_ring formed with openings through which the.

pistons are adapted to project and also being
formed with tangential inner thrust-transmit-
ting surfaces adapted respectively to engage the
inner faces of sald crossheads, & plurality of in-
dividual outer thrust-transmitting blocks engag-
ing said reactance ring and having axially spaced
portions respectively radially within and engaged
by said outer circumferential seats, said blocks
being formed with tangential outer thrust-trans-
mitting surfaces adapted respectively to engage
the outer faces of said crossheads, and means for
drawing said end plates axially towards each
other to clamp said reactance ring and said
thrust-transmitting blocks  between said end
plates and hold said reactance ring and said
thrust-transmitting blocks frictionally in circum-
ferentially adjusted positions. :
10. An annular reactance assembly for coopera-
tion with the piston crossheads of a rotary cyl-
inder barrel, radial cylinder and piston pump or
motor, said assembly comprising two axially
spaced end plates; an integral inner reactance
ring formed with openings through which the
pistons are adapted to project and also being
formed with tangential inner thrust-transmitting
surfaces respectively adapted to engage the inner
faces of said cross-heads, a plurality of indi-
vidual outer thrust-transmitting blocks formed
with tangential outer thrust-transmitting sur-
faces respectively adapted to engage the outer
faces of said crossheads and being formed also
with radial spacing means engaging said inner
reactance ring for maintaining said outer thrust-
transmitting surfaces radially spaced from and
parallel to the respective inner thrust-transmit-
ting surfaces, and means for drawing said end
plates axially towards each other to clamp said
reactance ring and said thrust-transmitting
blocks between said end plates and hold said re-
actance ring and said thrust-transmitting blocks

frictionally in circumferentially adjusted posi-

tions.

11, In a rotary pump or imotor, a casing; a ro-
tatable cylinder barrel; a plurality of radial, cir-
cumferentially spaced cylinders; pistons recipro-
cable respectively in said cylinders; thrust-trans-
mitting means on said pistons; a reactance as-
sembly ‘cooperable with said thrust-transmitting

means and comprising axially spaced members.

and bolts passing through one of said members
and being screwed to the other of said members,
the bolt heads being exposed at a radial surface of
said one of said mémbers; means mounting said
reactance assembly fto rotate in said casing ec-
centrically to said cylinder barrel including an
. antifriction bearing comprising roller elements
and a race fitted to said reactance assembly; and
means for holding said race in abutting engage-
ment with said exposed bolt heads for preventing
said bolts from accidentally unscrewing.
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the adjacent end portion of said cylinder barrel;
an end cap detachably secured to said cylinder
barrel end portion and engaging said bearing
for holding it against axial displacement from
between said pintle projecting end and said barrel
end portion; an opening through said casing
aligned with said end cap and being larger than
said end cap whereby the latter may be removed
from within said casing to provide access to said
bearing; a journal extending axially from said
end cap and through said casing opening; an
antifriction bearing assembly in said opening and
including an inner race surrounding and fitted to
said journal and held against axial movement
thereon in either direction, and an outer race fit-
ted within the wall of said casing opening; mu-

tually engaging means on the casing and the

outer race for limiting movement of said outer
race axially toward said one end of said casing;
and s ring detachably secureqd to said casing and
abutting said outer race for holding said outer
race against movement axially away from said
one end of said casing.

" 13. In s rotary pump or motor, a pintle; a.
cylinder barrel mounted for rotation relatively

“about the pintle axis and formed with a bore
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12, In a rotary pump or motor, a casing; a A

pintle mounted at one of its ends in one end of
said casing and projecting toward the other end
of saild casing; a cylinder barrel; means mount-
ing said cylinder barrel for rotation about said
pintle including a bearing interposed radially

70

receiving said pintle with a close operating clear-
ance between the pintle and the bore wall; radial
cylinders in said barrel; high pressure port means
in said pintle on one side of a median plane of ~
said pintle; low pressure port means in said
pintle on the opposite side of said median plane;
pintle bridge portions located in said median
plane and separsting said high pressure port
means from said low pressure port means;-cylin-
der ports opening inwardly from the respective
cylinders to said bore and being cooperable with
said high and low pressure port means for valving
flow to and from said cylinders; pistons recipro-
cable respectively in said cylinders; means for
reciprocatitig said. pistons in response to rotation
of said cylinder barrel relatively to said pintle; a
balancing passage providing communication be-
tween said low pressure port means and said op-
erating clearance space on said one side of said
median plane; and another balancing passage
providing communication between said high pres-
sure port means and said operating -clearance
space on said opposite side of said median plane.
i4. In a rotary pump or motor, a-pintle; a
cylinder barrel mounted for rotation relatively,
about the pintle axis and formed with a bore
receiving said pintle with a close operating clear-
ance between the pintle and the bore wall; radial
cylinders in :said barrel; high pressure port means
in said pintle on one side of a median plane of
said pintle; low pressure port meang in said pintle
on the opposite side of said median plane; pintle :
bridge portions located in said median plane and
separating said high pressure port means from
said low pressure port means; cylinder ports
opening inwardly from the respective cylinders to
sald bore and being cooperable with said high
and low pressure port means for valving flow to
and from said cylinders; pistons reciprocable re-
spectively in said cylinders; means for reciprocat-
ing said pistons in response to rotation of said
cylinder barrel relatively to said pintle; a first
groove in the pintle surface between said bridge
portions and on said one side of said median
plane; s balancing passage providing communica-
tion between said first groove and said low pres-
sure port means; a second groove in the pintle
surface between said bridge portions and on said

between the projecting end of said pintle and 75 opposite side of said meédian plane; and a bal-
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ancing passage providing communication between
said second groove and said high pressure port
means.

15. In a rotary pump or motor, a pintle; a
cylinder barrel mounted for rotation relatively
about the pintle axis and formed with a bhore
receiving said pintle with a close operating clear-
ance between the pintle and the bore wall; radial
cylinders in said barrel; high pressure port means
in said pintle on one side of a median plane of
said pintle; low pressure port means in said pintle
on the opposite side of said median plane; pintle
bridge portions located in said median plane and
separating said high pressure port means$ from
said low pressure port means; cylinder ports
opening inwardly from the respective cylinders
to said bore and being cooperable with said high
and low pressure port means for valving flow to
and from said cylinders; pistons reciprocable
respectively in said cylinders; means for recipro-
cating said pistons in response to rotation of said
‘cylinder barrel relatively to said pintle; and means
for subjecting a surface portion of said pintle
on said one side of said median plane to pres-
sure of the order of the pressure in the.low pres-
sure port means, and for subjecting a surface
portion of said pintle on said opposite side of
said median plane to pressure of the order of the
pressure in the high pressure port means, )

16. In s rotary pump or motor, a pintle; a cyl-
inder barrel mounted for rotation relatively about
the pintle axis and formed with a bore receiving
said pintle with a close operating clearance be-
tween the pintle and the bore wall; radial cyl-
inders in said barrel; high pressure port means in
said pintle on one side of a median plane of said
pintle; low pressure port means in said pintle on
the opposite side of said median plane; pintle
bridge portions located in said median plane and
separating said high pressure port means from
said low pressure poit means; cylinder ports
opening inwardly from the respective cylinders
to said bore and being cooperable with said high
and low pressure port means for valving flow to
and from said cylinders; a high pressure passage
extending internally in said pintle and communi-

cating with said high pressure port means; a low
pressure passage exXtending internally in said

10

20

26

30

40

45

pintle and communicating with said low pressure -

port means; pistons reciprocable respectively in
said cylinders; means for reciprocating said pis~
tons in response to rotation of said cylinder barrel
relatively to said pintle; a balancing passage ex-
tending through the pintle structure between said
low pressure passage and said clearance space on
said one side of said median plane; and another
balancing passage extending through the pintle
structure between said high pressure passage and

said clearance space on sald opposite side of said.

median plane,

17, In a pump or motor, a casing; a pintle
mounted at one of its ends in said casing; a cyl-
inder barrel rotatable about said pintle; an end
wall structure removably secured to said cylinder
barrel and being spaced from the opposite end of
the pintle and forming with said pintle opposite
end a chamber for'receiving slip fluid discharged
from the barrel-pintle clearance;
through said end wall communicating at one end
with said chamber and at its’ other end being
adapted to discharge beyond said end wall struc-
ture; and a relief valve assembly removably
screw-threaded as a unit into said end wall strue-
ture and being responsive to pressure of fluid in
said chamber for permitting fluid to flow from
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said chamber outwardly through said passage, buf
not reversely, for thus maintaining a supply of-
fluid under predetermined pressure in said cham-
ber.

18. In a pump or motor, a casmg, a. pintle
mounted at one of its ends in said casing; a cyl-
inder barrel rotatable about said pintle; an end
wall removably secured to said cylinder barrel
and being spaced from the opposite end of the
pintle; a hollow journal extension on. said end
cover having an internally splined outer end; a
hollow plug inserted in the inner end portion of
sald journal extension for closing the end thereof
adjacent said opposite end of the pintle; said
pintle opposite end, said end wall and said plug
providing a chamber; a source of fluid under
pressure communicating with said chamber; a
passage communicating with said chamber and
extending through said plug; a relief valve assem-
bly removably mounted as a unit in said plug and
being responsive to pressure for permitting fluid
to flow from said chamber outwardly through
said passage, but not reversely; an externally
splined drive coupling fitted in the outer end of
said journal extension; and means for connecting
said coupling to said plug for retaining the cou-
pling in the journal extension.

19. In a rotary pump or motor, 3 casmg, a

pintle mounted at one of its ends in one end of
said casing and projecting toward the other end
of the casing, said other end of the casing having
an end wall and a mounting flange in a plane
substantially perpendicular to the pintle axis,
and said end wall being formed with an opening;’
a cylinder barrel journalled to rotate about said
pintle within said easing; journal means drivingly
associated with said cylinder barrel and extend-
ing through said end wall opening; an antifric-
tion bearing assembly in said end wall opening
and including an outer race fitted within the wall
of said opening and an inner race on said journal
means; a shoulder on said casing; means on said
outer race engaging said shoulder for limiting
movement of said race axially toward said one
end of said casing; and a retainer detachably
secured in said end wall opening and bearing
against said outer race for holding said outer
race against movement toward the opposite end
of said casing, - :
20. In. a rotary pump or motor, a casing; a
pintle mounted at one of its ends in one end of
said casing and projecting toward the other end
of the casing, said other end of the casing having
an end wall and a mounting flange in a plane
substantially perpendicular to the pintle axis, and
said end wall being formed with an opening: a
eylinder barrel journalled to rotate about said
pintle within said casing; journal means driv-
ingly associated with said cylinder barrel and ex-
tending through said end wall opening; an anti-
friction bearing assembly in said end wall open-
ing and including an outer race fitted within the
wall of said opening and an inner race on said
journal means; a shoulder on said casing; a snap
ring on sa:id outer race engageable with said
shoulder for limiting. movement of said race
axially toward said one end of the casing; and a
retainer ring screw-threaded into said end wall
opening and bearing against said outer race for
pressing said snap ring against said shoulder to
lock said ocuter race against movement in said
casing.

21. In a rotary pump or motor, a casing; a
pintle mounted at one of its ends in one end of”
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~ sald casing and projecting toward the other end

of the casing, said other end of the casing having
an end wall and a mounting flange in a plane
substantially perpendicular to the pintle axis, and
said end wall being formed with an opening;

a cylinder barrel journalled to rotate about said

pintle within said casing; journal means driv-

' ingly associated with said cylinder barrel and
extending through said end wall opening; an’
"antifriction bearing assembly in said end wall

opening and including an outer race fitted within
the wall of said opening and an inner race on
said journal means; a shoulder on said casing;

" means on said outer race engaging said shoulder

for limiting movement of said race axially toward
said one end of said casing; a seal surrounding
said journal means; and a retainer ring detach-
ably secured in said end wall opening for holding
said seal -in operative position, and bearing
against said outer race for holding said outer
race against movement toward the ‘opposite end
of said casing.

22, In & pump or motor, a casing; a pmtle
mounted at one of its ends in said casing; &
cylinder barrel rotatable about said pintle and
having a bore; an end wall structure on said bar-
rel and having a bell shaped section and being
spaced axially from the other end of said pintle,
said other end of said pintle constituting a fixed
wall portion of a fluid chamber and said end
wall structure constituting a rotary wall portion
of said chamber; a self-contained relief valve
associated with one of said wall portions; and
discharge passage means cooperable with said
relief valve to relieve the pressure in said chamber

to reduce the hydrostatic pressure on the other:

of said wall portmns of said chamber.,
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~ one of said wall portions; and discharge passage
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23. In a pump or motor; a casing; a pintle -

mounted at one of its ends in said casing; a
cylinder barrel rotatable about said pintle and
‘having a bore; a bearing journalling said eylinder
barrel in said casing and restraining axial move-
ment of said cylinder barrel; an end wall struc-

ture on said barrel and having a bell shaped

section-and being spaced axially from the other
end of said pintle, said other end of said pintle
constituting a fixed wall portion of a fluid cham-

ber and said end-wall structure constituting a -

rotary wall portion of said chamber; a self-con-
tained relief valve associated with one of said

wall portions; and discharge passage means co-

operable with said relief valve to relieve the pres-

. sure in said chamber to thereby reduce the axial

component of hydrostatic pressure on said_rotary.

wall ‘portion and reduce the axial load on said
bearing.

24. In a pump or- motor, a casing; a pmtle
mounted at one of its ends in said casing and
having ports; a cylinder barrel rotatable about
said pintle and having a bore in which said
pintle is received with close operating clearance;
an end wall structure on said barrel and having
a bell shaped section and being spaced axially
from the other end of said pintle, said other end
of said pintle constituting a fixed wall portion
of a fluid chamber and said end wall structure
constituting a rotary wall portion of said cham-
ber; a self-contained relief valve associated with
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means cooperable with said relief valve to relieve
the pressure in said chamber to reduce the hydro-
static pressure on the other of said wall portions
of said chamber, said relief valve being capable

- of maintaining sufficient pressure in said cham-

ber to effect flow of fluid from said chamber into
said clearance to envelope said pintle and exert
a radial pressure on the pintle surface opposite
to the port of the instantaneous working pressure.

25. In a pump or motor, a casing; a pintle
mounted at one of its ends in said casing; a
cylinder barrel rotatable about said pintle and
having a bore; 'an end wall structure on said
barrel and having a bell shaped section and being

.spaced axially from the other end of said pintle,

said other end of said pintle constituting a fixed
wall portion of a fluid chamber and said end
wall structure constituting a rotary wall portion
of said chamber; 2 -self-contained relief valve

associated with one of said wall portions; and

discharge passage means cooperable” with said
relief valve to relieve the pressure in said cham-
ber to reduce the hydrostatic pressure on the
other of said wall portions of said chamber, said
relief valve constituting a load transformer be-
tween said fixed wall portion and said rotary wall
portion, whereby part of the radial load on said
fixed wall portion will be transformed into axial
load on said rotary wall portion.

26. In a pump or motor, a casing; a pxntle
mounted at one of its ends in said casing; a
cylinder barrel rotatable about said pintle and
having a bore; an end wall structure on said
barrel and having a bell shaped section and being
spaced axially from the other end of said pintle,
said other end of said pintle constituting a fixed
wall portion of a fluid chamber and said end wall
structure constituting a rotary wall portion of
said chamber; a self-contained relief valve asso-
ciated with one of said wall portions; and dis-
charge passage means cooperable with said relief
valve to relieve the pressure-in said chamber to
reduce the hydrostatic pressure on the other of
said wall portions of said chamber, said relief

~ valve constituting a load transformer between
said fixed wall portion and said rotary wall por-
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tion, whereby part of the radial load on said
fixed wall portion will be transformed into axial
load on said rotary wall portion to thereby adjust
the load on the respective bearings of said wall
members.
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