


2,556,717 . K. EBENEDEK June 12, 1951 
PUMP OR MOTOR 

Filed Nov. 14, 1944 Sheets-Sheet 2 

() 

NVENTOR 
AZAAAAAAAAAA 

  

  

  

  

  

  

  

  

  

  

  



June 12, 1951 E, K. BENEDEK 2,556,717 
PUMP ORMOTOR f 

Filed Nov., 14, 1944 Sheets-Sheet 3 

22erS42 

/5. 

4. ATTORNE?s 

  

  

  

  

  



June 12, 1951 E, K. BENEDEK 2,556,717 
PUMP OR MOTOR 

Filed Nov. 14, 1944 7. Sheets-Sheet 4 

E 1.5-4. 

???, 477 o emy A-FYS 

  







2,556,717 June 12, 1951 

  

  



Patented June 12, 1951 2,556,717 

UNITED STATES PATENT OFFICE 
?,556,717 

PUMP ORMOTOR. 
Elek K, Benedek, Chicago, IIl. 

Application November 14, 1944, Serial No. 563,353 
(Cl. 103-—161) - 7 Ciäi?ms. 

1. 
This invention relates to pumps or motofs 

and more particularly to hydraulic pumps or 
motors of the kind including a cylinder barrel 
rotatable about a fixed pintle and in which pistons reciprocable in circumferentially Spaced 
radial cylinders or the barrel are operated by 
thrust-transmitting means engageable with a 
reactance member or assembly eccentric to the 
pintle · axis. 

Ani object óf the invention iš to prövid? struc 
tural” improvemients ini a, pump or motÖr 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 invenition iš to pr?vide 

a pump or motoi having these desirable chara 
acteristics and which is of light, compact eon 
struction rendering it especially suitable for ex 
acting gruelling service, such as for operating 
aircraft controls. 
Another object of the invention is to provide 

stich a pump or motor apparatus which is cón 
structed to enable the high speed working parts 
to be lubricated more efficiently than heretofore, 
so as to make very high operating speeds Šafe, 
thereby enabling a small compact unit to carry 
lar?e º löäds. 
Anôthiêr többjéct of the ini:Wénitiön is t? pföWidë 

an improved preloaded bearing mounting for 
iotating parts of such machiiles. 
Another object of the invention is to provide 

an improved drive coupling arrangement for a 
pump or motor of the kind referred to. 
A further object - of the invention iš to provide 

an inproved reactance assembly. Öther obj?cts 
will I become apparent from a reading of the foi 
lowing detailed description, the appended claims, 
ånd the accompanying drawings, in which: 

Figure 1 is a löngitudina I sectieon óf a hydfäulic 
pump or motor embodying the invention, the 
section being taken Ön the line. --f of Figurè 3; 

Figife 2 is a longitudinal section of the pumps 
dör mötör showr. i?i Figure 1, the section b?inig 
taken on the line 2-2 of Figure 3, with rotary 
parts shown as being angularly displaced froii 
the positions shown ih Figure 3; 

Figure 3 is a transverse section on the line 
3-...-3 of Figure 1.; 

Figure 4 is an end elevation looking in the 
direction of the arrow 4 în Figure 1; 
Figure 5 is a detaillorigitudinal sectional view 

of a check valve dra Wn ön an en larged Scâ?é; 
- Figure 6 is a fragmentary detail section of 
pärt ?f a reactance rotõr showiñgi particularly 
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2 
the relation of a pair of adjacent thrust blocks 
to a ciamping bolt; S. 
Figure 7 is a fragmentary longitudinal section 

of a modified arrangement for journaling a ro 
tatable cylinder barrel; 

Figure 8 is an enlarged copy of Fig. 1 showing 
only the preloaded bearing mounting of the 
pintle and barrel, and the preloaded bearing of 
the impeller shaft; m 

Figure 9 is a section throu?h ?line 9-9 of the 
larger pintle bearings of Fig. 8, showing the 
deformation of the rolling element slightly ex 
aggeirated to illustrate the preload on the rolling 
elements in the direction of their rotation; 
Figure 10 is a transverse section taken along 

line O-O of Fig. 8 showing the deformation 
of the preloaded antifriction elements slightly 
exaggerated for clearness of illustration; 

Figure 11 ShoWs a fragmentary portion of One 
of the bearings shown in Fig. 9 with the cage 
removed, and with the staggered, double row 
straight roller elements, and 
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Figure 12 shows a fraction of the staggered 
cage element of the bearings shown in Fig. li. 

Structures embodying the invention may be 
adapted to operate either as pumps or motors. 
In the following detailed description of repre 
sentative embodiments of the inventive struc 
ture reference will be made to its functioning 
when operating as a pump, but it will be under 
stood that like other structures of the same 
general class it may operate reversely, that is 
as a hydraulic motor when supplied with work 
ing fluid under préssure. 
Throughout the specifications of this inven 

tion, the word or term “preloaded bearing 6r 
bearings” iš interñded to compreheñid sü?h anti 
friction ball or roller bearing structure in which 
in assembly the races, which are the relatively ro 
tating bearing members, as well as the balls or 
rollers which are the load transmitting rolling 
elements, are under positive preload. This pre 
load is obtained in assenbly by designing the 
relatively rotating races in such relation with 
respect to the inner arid outer bearing housing 
members, that by press-fitting the races in their 
respective housing the space defined therebe 
tween for the anti-friction rolling elements will 
be less radially than the radial dimensions of 
the rolling elements. By this simple provision 
and without any extra member or costs the whole 
bearing and in it, its rolling elements will be 
positively preloaded and all radial looseness from 
the bearing itself, eliminated. 
The embodiment shown in Figur?s 1. tó 6 in 

  



3 
clusive comprises a pump casing generally desig 
nated A and including a cylindrical body portion 
and a manifold cover plate 2 mounted at the 

open end of the body and clamped and held 
in assembled relation to the body by bolts 2 
or other suitable means. The end cover 2 Sup 
ports a fixed pintle B which extends into the 
casing and is surrounded by a rotatable cyl 
inder barrel member C provided with a plurality 
of circumferentially spaced radial cylinders 3. 
Cylinder ports. É communicating with the cyl 
inders 3 are adapted to cooperate in a knoWn 
manner with pintle discharge ports 5 and in 
take portS 6. 
municate with a discharge passage extending 
iongitudinally within the pintle to a radial dis 
charge passage 8 in constant communication 

2,5?6,717 . . " " 
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larly an antifriction bearing assembly 22 com 
prising rolling elements 228, an inner race 22, 
and a spacer ring or cage 22 is interpOSed be 
tween the barrel bore 20 and the Outer end por 
tion of the pintle. The races 2 fb and 22b are 
recessed to provide depressed annular trackWayS 
for the rollers 2 fa and 228. No separate Outer 
races are provided in the embodiment shown, but 
it shall be understood that I do not limit my in 

10 vention to this embodiment alone, but may use 
any standard modification of these external two 
row straight roller bearings, such as a complete 
bearing having both inner and outer races or a 

The pintle discharge ports 5 com - 
5 

So-called inverted form wherein the rollers are 
carried by an outside race and bear directly and 
without an inner race on the pintle. As shown 
best in Fig. 8, the rollers 2 a. and 228 instead 

with a chamber 9 in the manifold plate 2, the 
chamber 9 being adapted to communicate With 
exterior piping fitted to a connection C. Sini 
larly, the pintle intake ports 6 communicate With 
intake passages í í extending longitudinally 
through the intle and being connected to radial 
passages 2 which communicate with a manifold 
intake chamber 3 adapted to communicate With 
outside piping through a connection 4. 

Pistons 5 mounted for reciprocation in the 
cylinders 3 respectively are formed or equipped 
with tangential cross heads or thrust-transmit 
ting connections 6 adapted to have rotary drive 
and thrust-transmitting connection with a reac 
tance ring member or assembly D, the construc 
tion of which will be explained later. For the 
present it is sufficient to state that the reactance 
ring assembly 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 5 and the 
cross heads f6 impart rotary drive to the reac 
tance 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 
pintleports 5 and 6 is so timed with respect to the 
in-and-out travel of the pistons that fluid is 
drawn in to the cylinders during outward strokes 
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engage the bores 9 and 20 directly and the bores 
9 and 20, which thus serve as race-ways, are 
Smoothly finished and hardened. So as to have all 
of the properties required for a bearing race. 

Anti-friction straight roller bearing aSSemblies 
2 and 22, respectively, when preloaded by radial 
compression forces of the associated pintle B and 
barrel flange C, respectively, will be deformed as 
in Fig. 9 to the extent of the maximum rated 
pump load in Such a manner that irrespective of 
the instantaneous load or operating pressure of 
the pump, all rolling anti-friction elements will 
be loaded to the extent...of the maximum rated 
load of the pump, thus as shown in Fig. 8, they 
will be compressed radially and assume slightly 
deformed egg or elliptical form in the direction of 
their rotation. Due to this precompression of 
the rollers and aSSociated race members of bear 
ings 2 and 22, the operating clearance between 
pintle and barrel not only can be kept down to 
a practical minimum and up to the maximum 
operating pressure of the pump, but this operat 
ing clearance can be Stabilized and maintained 
during the useful life of Said preloaded roller 

45 

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 
rotary, radial cylinder, eccentric reactance class. 
In accordance with one feature of the present 

invention, the cylinder barrel C is journaled in a 
new and improved way by preloaded antifriction 
bearings which hold the barrel so accurately 
aligned with respect to the pintle as to permit 
operation under very high working pressures 
Without undue slip fluid loss and with minimum 
wearing of the parts under heavy load operating 
conditions. 
and 8 to 12 the cylinder barrel C is formed With a 
central bore portion 7 in the region of the cylin 
ders 3. The bore fits closely over the central 
or adjacent pintle Surface 8 with Small operat 
ing clearance insufficient to permit substantial 
slippage of fluid under pressures as high as 3000 
pounds per Square inch. On opposite sides of the 
barrel bore are barrel end bore portions 9 
and 20 of Somewhat larger diameter than the bore 
f7 so as to be Spaced radially from the pintile por 
tions which they respectively surround. An anti 
friction bearing assembly 2 including rolling ele 
ments 28, an inner race 2 b, and a spacer ring or 
cage 2 is interposed in the annular space be 
tween the barrel bore 9 and the pintle B. Simi 

In the form shown in Figures 1 to 6 . 
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bearings 2 and 22. Such greatly reduced and 
evenly distributed running clearance between 
pintle and barrel will result in reduced slip and 
reduced mechanical friction. 
The bearings 2i and 22 are preloaded radially 

in order to obtain more stability of the operating 
clearance between the pintle midsection 8 and 
the barrel bore 7. The preloading is imposed on 
the bearings by forcing the sets of rollers and 
their respectively associated inner races on the 
pintle to provide a press fit of the races on the 
pintle. The races are machined to inside diam 
eters slightly smaller than the normal diameters 
of the cooperating pintle portions so that when 
the races are pressed upon the pintle the races 
are expanded or forced radially outwardly, thus 
forcing the associated rollers 2a and 22a radially 
outwardly against the barrel bores 9 and 25. 
On the other hand, barrel bores 9 and 20 are so 
machined that their respective inside diameters 
will be less than the expanded outside diameters 
of bearings 2 and 22, with a predetermined 
amount. The rolliers 2 and 22a thus are assem 
bled under radial compression from the inside as 
well as from the outside thereby providing the 
desired preload condition. 
Inasmuch as the inner bearing race 2 b is press 

fitted on the pintle, it is not necessary to hold it 
in fixed axial position, but if there should be any 
tendency for it to shift longitudinally of the 
pintle, its shifting movement would be limited by 
a shoulder 23 on the cylinder barrel and a shoul 
der 24 on the end cover 2. The race 22b is held 



5 
against shifting. movement by a shoulder 25 On 
the pintle and a snap ring 26. 
The barrel C also is journaled externally at one 

end by a preloaded antifriction bearing 2 inter 
posed between the casing body and a barrel end 
part. 28 made separate from but having a flange 
fixed to the barrel C by bolts 29. The part 23 
includes a shaft part or sleeve extension 30 which 
projects into an opening 3 in the casing body 
coaxial with the pintle B. The preloaded bear 
ing 2 includes an inner race member 28, the left 
side face of which abuts and has fluid tight en 
gagement with a radial shoulder 32 on the part 
28. The race 2a is grooved to receive ball rollers 
27b which also are received by a grooved outer 
race 20 mounted in a counter bore 33 formed in 
the casing body . In opposed relation to and 
axially spaced from the radial shoulder 32 is an 
other shoulder 34 which abuts the right hand 
outerface of the bearing race 2. 
After bearing 2 is preloaded, either in the as 

Senbly or in the process of manufacture as ShoWn 
in Fig. 10, under the balanced compressing forces 
of the races and their respective housing, the orig 
inally and geometrically pure spheres now become 
compressed to egg-shaped or ellipsoidal rolling 
elements (see Fig. 10) and instead of having point 
contact with their respective race walls, they will 
have a contact involving an elliptical area of Sub 
stantial magnitude. Due to this preload to the 
approximate amount of the maximum rated load 
of the pump, during maxinuin load operation of 
the drive shaft 30, there Will be no additional 
deformation in the balls 2b of the preloaded ball 
bearing 27, consequently the drive shaft 38 will 
operate with a minimum relative eccentricity with 
regard to the axis of pintle and the barrel re 
Spectively. With Sugh close eccentricity the 
cylinder barrel with its end flanges 9 and 29, and 
Supporting preloading roller bearing 24 and 22 
Will operate with a minimum Wabbling effect, 
thus the preload of bearingS 2 and 22, and the 
preload of bearing 27 are closely interdependent, 
and the Success Of the one depends greatly on 
the Success of the other. The illustration of Fig. 4: 
10 is Slightly exaggerated, but actual preload in 
this Specification is defined as one which produces 
positive precompression of the rolling elements of 
a preloaded bearing. Since the rolling of the balls 
is confined to a channel shaped race, the con- ; 
pression of the balls is most striking in the direc 
tion of the rotation of the bearing. 
A preloaded pintle nose thrust bearing 35 is 

received in an Opening 36 in the end of the pintle 
and abuts a shoulder 3. A plug 38 press fitted i 
into the inner end of the sleeve extension 3 also 
abuts or bears against the nose bearing 35. 
When the parts are assembled and the cover 2 

and body are drawn together axially, the shoul 
der 34 presses the race 219 toWard the left, caus 
ing the balls 27b and the inner race 2a also to 
be forced toward the left. Thus the inner race 
27, is pressed against the radial shoulder 32, forc 
ing the cylinder barrel toward the left and caus 
ing the plug 38 to press the nose bearing 35 
against the pintle shoulder 3. In this way the 
bearingS 27 and 35 are preloaded and anchor the 
right hand end of the cylinder barrel against 
axial movement. 
A further feature of the invention resides in 

the provision of means for flooding the interior of 
the casing A and the operating parts contained 
therein. With fluid lubricant independent of the 
working fluid flowing to and from the cylinders. 
As indicated in Figure 1. a, reservoir 39 located 
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6 
exteriorly of the pump communicates constantly 
with the interior of the casing A. by a pipe or cons 
duit 40. The reservoir 39 constitutes an eXteriör 
source of fluid pressure which, in the illustrated 
apparatus, is a static pressure due to location of 
the reservoir at a higher level than the pump. It 
will be understood that the lubricating fluid may 
be maintained under pressure by other Suitable 
means. When it is desired to remove the fluid 
from the casing, it may be drained through an 
opening 4 which normally is closed by a plug 
(not ShoWn). 

In Order to prevent the escape of fluid through 
the space between the sleeve 3 and the casing 
opening 3, the casing body is formed with a 
Seal chamber 2 in which is mounted an expan 
sive sealing or packing device including a cage 43 
and an annular sealing element A4 pressed by 
Springs 45 into sliding or rubbing contact with the 
adjacent face of the baaring race 278 which is 
Smoothly finished and suitably hardened. The 
Sealing element 44 may be maintained central 
ized by a ring of packing or the like 46 which is 
disposed between the cage 3 and the sealing ele 
ment 44 and serves to prevent the escape of libri 
Cating fluid from the rear of the Sealing element 
44. Thus it will be observed, that a balanced 
mechanical seal is provided, which is not only 
Very compact, but is so consti?ucted that a, plu 
rality of axial Springs function only to press the 
Seal nose against the polished bearing race at a 
constant preSSure and the Springs are not re 
quired to act against the hydrostatic pressure of 
the housing. 
The rotary reactance assembly D previously re 

ferred to only generally comprises two end plate 
members 4 and 48 spaced from each other axial 
ly of the pintle and formed respectively with op 
posed circularly grooved seats 49 and 5 for re 
ceiving a plurality of thrust blocks 5 having tan 
gential slide ways or working faces 52 adapted 
to accommodate the piston cross heads 6. In 
Order that the individual thrust blocks if may 
each be aligned in exact tangential relation to its 
aSSociated piston 5, the blocks are sized so as 
to leave a Substantial clearance space between 
contiguous end faces of adjacent blocks. This 
clearance permits the blocks to be adjusted cir 
Cumferentially Without touching each other so 
that each block may be positioned in exact tan 
gential relationship to the associated piston. 
After the blocks 5 have been adjusted, the end 
members 4 and 48 are drawn towards each other 
and are thus clamped against the blocks 5 by 
means of bolts S3. Each bolt 53 passes between 
contiguous end faces of two adjacent blocks 5 
and in Order that the bolts will not interfere with 
the circumferential adjustment of the blocks, the 
block ends are formed with cut-outs or recesses 
54 through which the bolts extend with substan 
tial clearance. The recesses 54 are sufficiently 
large to insure that the blocks 5 will always be 
free of engagement with the bolts 53. 
The reactance assembly ID is journalled in the 

Casing A by antifriction bearing assemblies 55 and 
56 interposed between the casing body and the 
end members 48 and 47 respectively. The bear 
ings 55 and 56, which are held in place by snap 
rings 55 and 56, mount the reactance member 
ID for rotation about an axis eccentic to the 
pintle axis. A shroud ring or band 5 surrounds 
the blocks 5i and engages the peripheral portions 
of the end members 47 and 48. 
The bearing 35 is not flooded directly with free 

lubricant from the exterior source. 39. In order 

  



7 
to assure constant and effective lubrication of the 
bearing 35, the pintle is formed with an annular 
groove 58 which is always flooded with lubricant 
and from which lubricant flows into a radial pin." 
tle passage 59 and an axial pintle passage 6 
which discharges through a relief valve 6 into a 
lubricant chamber 62. The valve 6 may be of 
conventional construction including a valve Seat 
62 and ball valve 63 urged against the seat by a 
Spring 64. 
In operation, fluid under pressure in the Small 

clearance between the pintle surface f8 and the 
cylinder barrel bore 7 works its way into the 
chamber 62, maintaining the latter flooded So that 
when the plug 38 is rotated, the body of lubricant 
in the chamber 62 will be whirled around and 
forced against the rollers or balls of the bearing 
35 to maintain the latter in a body of lubricant 
under pressure created by centrifugal force. Any 
excess pressure built up in the chamber 62 is re- : 
lieved by opening of the valve 6. When the pump 
stops operating, the check valve 6 closes So as to 
maintain the Supply of iubricant in the chamber 
62 in readiness for lubricating the bearing 35 cen 
trifugally immediately upon starting of the pump. 

For coupling the pump to a driving motor Or 
engine a flexible coupling member comprising a 
reduced stem section 65 and splined ends 66 and 6. 
is loosely held within the Shaft part or Sleeve ex 
tension 30, which is splined to receive one splined 3 
end 66 of the coupling member. A Snap ring 
68 retains the coupling member in place with its 
left hand end abutting a shoulder 63 provided 
by the adjacent end of the plug 33. The other 
splined end 6 of the coupling member is adapt 
ed to be extended into a splined sleeve or the 
like driven by the motor or engine. 
By forming the sleeve 3 of the separate men 

ber 28 hollow throughout, broaching to form the 
Splines or teeth is facilitated. The Siplined sleeve 
is then closed at its in iner end by the press-fitted 
plug 33 which provides the abutinent shoulder 63 
for the coupling. 

in the embodiment shown in Figure 7, the pre 
loading of the cylinder barrel journals is effected 
partially by press fitting bearings between the 
cylinder barrel and the pintle and casing respec 
tively and partially by adjustment of the ball 
bearing assemblies effected after the bearingS 
have been put in place. The illu Strative embodi 
ment of this form of the invention includes a cas 
ing element E, pintle F, and cylinder barrel G. 
formed with cylinders is adapted to communi 
cate by ports with pintle ports 2 and 3. 
Reactance mechanism Similar to that previously 
described or of other suitable form may be pro 
vided for reciprocating pistons it in the cylinders 
TO. 
The cylinder barrel element G is formed with 

end bores 7 and 6 which are Spaced radially 
from the pintle eerinent, F to provide for the 
insertion of antifriction bearingS and 78 in 
the bore 6 and antifriction bearings 9 and 3. 
in the bore 5. The bearing assembly 77 com 
prises an inner race a grooved to receive roll 
ers 7b Which roll also on an Outer race Se. The 
assembly TT is press fitted between the barrel 
bore 6 and the pintle SO as to place the rollers 
17b and the associated races under radial com 
pression. The bearing 9 is similar to the bear 
ing 77 and includes an inner race 98 grooved to 
receive rollers 9 which operate within an outer 
race 790. The bearing assembly 9 is press fitted 
between the pintle and the barrel bore 5. 
The bearing assembly 78 is of the ball type 
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and it is preloaded by press fitting both of its 
races 788 and 780 with a positive interference 
fit between the pintle F and barrel flange G. 
This can be achieved by making the outside di 
ameter of the pintle greater than -the bore of 
the race 8a, and the inside diameter of fange 
G. Smaller than the outside diameter of race 78. 
This bearing is adapted to be preloaded by forc 
ing one of its races axially with respect to its 
other race. It is shown as including an inner 
race 88, a set of balls 8b, and an outer race 78. 
Similarly the bearing assembly 80 includes an 
inner race E.8, balls 80b, and an outer race 80. 

Press fitting of the bearings 77 and 79 between 
the pintle and the associated barrel bores 76 and 
i 5 respectively, tends slightly to increase the di 
ameter of the barrel bore walls. In order that 
the bearings iš and 80 may be additionally and 
equally preloaded to compensate for the expan 
Sion of the barrel bores a nut 8 threaded on the 
free end of the pintle Fis drawn against a washer 
82 to press on the inner race 808 of the bearing 
aSSembly 86. This axial pressure is transmitted 
through the complete bearing assembly 80, the 
outer bearing race 79, the barrel G, the outer 
bearing race 77, and the complete bearing as 
Sembly 8, the inner race 8a of which abuts 
Shoulder 83 of the pintle. Although this does 
not tend to load the bearing assemblies 77 and 
9 additionally, the axial pressure imposed on 
the assemblies 3 and 80 does produce in them 
a radial preload which can be made to equal or 
to bear a predetermined relation to the press-fit 
preloading of the bearings and 79. 
A Shaft extension 84 has a flange 85 connected 

to the barrel G by screws 86. The extension 84 
projectS through a bore 87 in the casing E and 
is journaled in the casing by antifriction bear 
ing aSSemblies 88 and 89 interposed between the 
pintle and the casing bore 8. The bearing as 
Sembly 88 is Similar to the assemblies TT and 79 
previously described and is preloaded by being 
preSS fitted between the pintle and the casing. 
The bearing assembly 89 is similar to the bear 
ings 8 and 80 and is preloaded also by being 
preSS fitted between the drive shaft 84 and hous 
ing flange bore 8 with positive interference fit 
With its respective races 89a and 89C between the 
Shaft 84 and the flange bore 87 respectively. This 
can be achieved by making the outside diameter 
of Shaft 84 greater than the inside bore of inner 
race 89, and by making flange bore 87 less than 
the outside diameter of race 89e. The preload of 
this bearing can be adjusted, and additionally 
increased by turning a nut 90 threaded on the 
Shaft extension 84 to draw it up against a washer 
9 So as to press the bearing assembly 89 to the 
left, which in turn presses the outer race of the 
bearing 88 against a casing shoulder 92. A cap 
93 Secured to the casing E by screws 94 is 
equipped with shaft packing 95. 
The axially Spaced and aligned three groups 

of preloaded combination bearing assemblies co 
operate in a unique manner. The mounting of 
the roller and ball bearings in the barrel flanges 
offer Specific advantages, irrespective of the order 
in which the roller and ball bearings are com 
bined. If the roller bearings are mounted first 
and the ball next to it, the excess enlargement 
of the flange bore due to the preload of the roller 
bearing can be taken up readily by the additional 
preload or adjustment of the ball bearing, thus 
both kind of bearings, the ball and the roller, can 
be preloaded Substantially to the same amount 
of their respective capacities. The roller bear 



ing will be the principal agent of radial load, 
while the ball bearing though it will help in ra. 
dial load, will be the principal agent of axial posi 
tioning and thrust. If on the other hand, the 
order of the mounting is reversed, during pre 
loading, in the same barrel bore, the ball bear 
ing will be less preloaded than the following roller 
bearing, and automatically the proportion of 
preload will be in the ratio of the respective ca 
pacities of the two different types of bearings, 
which is a great perfection in the bearing Con 
bination and an advantage at the same time. 
The same is true for bearings 88 and 89. De 

pending on the assignment of the pump, either 
the roller or the ball bearing will be assembled 
first. If the thrust force is toward the left, the 
present order is the proper one. If the dominat 
ing thrust force points to the right, the ball 
bearing should come first, and contact with its 
thrust shoulder the fixed outer race of the roller 
bearing. The mounting can be obtained by the 
complete reversal of the two bearings as one unit. 
The apparatus disclosed by way of example 

embodies the invention in the preferred form, 
but it will be apparent that changes may be made 
in the particular construction and relative ar 
rangement of the illustrated parts without de 
parting from the invention as defined in the 
claims. 

I claim: 
1. In a pump or motor, a casing; a cylinder 

barrel provided with a plurality of circumferen 
tially spaced radial cylinders; means mounting 
said cylinder barrel for rotation including an 
antifriction bearing interposed between saidi caS 
ing and an end part of said cylinder barrel and 
including an inner race member and aSSociated 
rolling elements, Said end part supporting said 
inner race and having a radial shoulder against 
Which the inner face of Said race abuts; means 
Supplying lubricating fluid under pressure to the 
interior of Said casing to flood Said bearing; a 
Seal chamber in said casing adjacent the outer 
face of said race; and a balanced mechanical Seal 
in said chamber including an annular element 
pressing axially into sealing engagement With 
said race outer face and also including packing 
means preventing leakage between said annual 
element and said casing. 

2. In a pump or motor, a casing; a cylinder 
barrel provided with a plurality of circumfer 
entially spaced radial cylinders; means mounting 
Said cylinder barrel for rotation including an 
antifriction bearing interposed between said cas 
ing and an end part of said cylinder barrel and 
including an inner race member and aSSOciated 
rolling elements, said race merinber being mounted 
in fluid tight engagement with Said end part; 
means Supplying lubricating fluid under preSSure 
to the interior of said casing to flood said bear 
ing; a seal chamber in said casing adjacent the 
Outer face of Said race; and a balanced mechani 
Cal Seal in Said charnber including an annUlar 
element pressing axially into sealing engagement 
with said race Outer face and also including 
packing means preventing leakage between said 
annual element and Said casing. 

3. In a pump or notor, a casing; a pintle 
mounted in Said casing; a cylinder barrel jour 
nalled for rotation on Said pintile and being prO 
vided with a plurality of circumferentially spaced 
radial cylinders; an opening in One end of Said 
casing opposite the adjacent end of Said cylin 
der barrel; a shaft part fixed with respect to and 
extending from said end of said cylinder barrel 
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and into Said opening and having a radial shouls 
der adjacent said barrel end; a counter bore in 
Said casing Surrounding Said shaft part and ter 
minating in an opposed shoulder facing towards 
said barrel end and being spaced outwardly from 
said radial shoulder; an antifriction bearing com 
prising rolling elements and inner and outer races, 
the inner race fitting over said shaft part and 
abutting said radial shoulder, and the outer race 
fitting in Said counter bore and abutting said 
opposed shoulder; a seal chamber in Said Casing 
outwardly beyond said antifriction bearing; and 
a balanced mechanical seal in said chamber in 
cluding an annular element pressing axially into 
sealing engagement with the outer face of said 
inner race. : ''' 

4. In a pump or motor, a casing; a pintle 
mounted in the casing; a cylinder barrel rotatable 
about Said pintle and having a bore Surrounding 
said pintle. With Working clearance betWeen the 
pintle and the bore wall; ports in said pintle; 
cooperating ports in said cylinder barrel; a closed 
chamber between said cylinder barrel and one end 
portion of said pintle; bearings in said chamber 
and operatively interposed between said pintle 
and said cylinder barrel; a lubricant paSSage ex 
tending through a part of Said pintle and COn 
municating at its opposite ends respectively with 
Said chamber and With a Source of lubricant; a 
relief valve in said passage-way for retaining 
fluid lubricant in said chamber but being oper 
able by excess fluid pressure in Said chamber for 
permitting lubricant to flow from said chamber 
into said paSSage-Way. 

5. In a pump or motor, a casing; a pintle 
mounted in the casing; a cylinder barrel ro 
tatable about said pintle and having a bore Sur 
rounding said pintle with Working clearance be 
tween the pintle and the bore wall; ports in said 
pintle; cooperating ports in said cylinder bar 
rel; a closed chamber between said cylinder bar 
rel and one end portion of said pintle; bearings 
in said chamber and operatively interposed be 
tween said pintle and said cylinder barrel; a 
lubricant passage extending through a part of 
said pintle and communicating at its opposite 
ends respectively with said chamber and with 
the interior of said casing; means for connect 
ing the interior of said casing to a source of fluid 
lubricant under pressure; a relief valve in Said 
passage-way for retaining fluid lubricant in Said 
chamber but being operable by fluid pressure in 
said chamber for permitting lubricant to flow 
from said chamber into said passage-Way to 
thereby control the pressure of Said closed cham 
ber and of Said working clearance between Said 
pintle and said bore wall of said barrel. 

6. In a pump or motor, a casing; a pintle 
mounted in said casing; a cylinder barrel ro 
tatable about said pintle and being provided with 
a plurality of circumferentially spaced radial cyl 
inders; a separate member attached to Said bar 
rel at one end thereof and being formed With a 
sleeve extending axially from Said cylinder bar 
rel, the outer end of said sleeve being internally 
splined to receive a splined coupling; a plug fit 
ted tightly in the inner end of said sleeve and 
providing an abutment for the inner end of the 
coupling; pistons respectively reciprocable in said 
cylinders; reactance and thrust means for re 
ciprocating said pistons in response to rotation of 
said barrel and cylinders; and means for Valving 
flow of fluid to and from said cylinderS. 

7. In a pump or motor, a casing, a pintle 
mounted in said casing; a cylinder barrel ro 
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tatable about said pintle and being provided 
with a plurality of circumferentially Spaced radial 
cylinders; a separate member attached to said 
barrel at one end thereof and being formed With 
a sleeve extending axially from said cylinder bar 
rel, the outer end of said sleeve being internally 
splined to receive a splined coupling; a plug fitted 
tightly in the inner end of said sleeve and provid 
ing an abutment for the inner end of Said sleeve; 
an antifriction thrust bearing interposed between lo 
said plug and the adjacent end of said pintle; 
pistons respectively reciprocable in Said cylin 
ders; reactance and thrust means for recipro 
cating said pistons in response to rotation of Said 
barrel and cylinders; and means for valving flow 
of fluid to and from Said cylinderS. 

ELEK. K. BENEDEK. 
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