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This invention reiates to improvements in fluid. 
pumps or motors and more particularly to a 
gyratory type valver for use in multiple outlet 
fluid pumps or multiple inlet fluid motors. 

It is the general object of this invention to 
produce a gyratory type valve for use in a fluid : 
pump; or motor of improved construction and 
performance. 

It is a more specific object of this invention to: 
produce: a. permissibly rotatable gyratory type: 
valve, for use in a fluidimotor or in a multiple. 
outlet fluid pump having a plurality of annular 
ly arranged cylinder ports and discharge portS, 
in which the valve is adapted sequentially and 
separately to... connect the cylinder ports With a 
predetermined different one of the discharge 
ports. 
A further object of this invention is to produce 

a valve of the type described in the preceding 
paragraph having a perforated Valving, rim, that 
is, to provide a plurality of openings through the 
rim and located along the valving line, the open 
ings being so proportioned as to effectively pre 
Venti crOSS-porting. 
Another object of the invention is to provide a, 

valve as just described With a plurality of open 
ings So shaped and proportioned as to obtain 
maximum flow area, and so located as to prevent 
CroSS-porting. 
Other and further objects of the invention, will 

be apparent from the following description and 
accompanying drawings in which: 

Fig. 1 is a longitudinal section through a fluid. 
pump housing and discharge manifold embodying 
the invention; 

Fig.2 is an enlarged section along line. 2-2 of 
Fig.1; 

Fig. 3 is a section taken along line, 3-3 of 
Fig. 2; 

Fig. 4 is a section taken along line 4-4 of 
Fig. 1; and 

Fig. 5 is a fragmentary view of a valving rim. 
embodying the optimum shape of openings there 
through. 
While the, invention is susceptible of various 

modifications and alternative constructions, it 
iS herein ShOWn and Will hereinafter bedeScribed 
in a preferred embodiment. It is not intended, 
however, that the invention is to be limited there 
by to the specific construction disclosed. On the 
contrary, it is intended to cover all modifications. 
and alternative constructions falling within the: 
Spirit and Scope of the invention...as defined in 
the appended claims. 
As illustrated in the drawings; the pump.com. 

2. 
prises a hollow: casing: having a somewhat tubul 
la,r;":Section ?. i 0 and , an: end: "section , I f. . ILocated 
Within the casings is a : cylinder.block f2 having: 
a plurality of cylinder; bores, 3 in which pistons, 
: 4; are reciprocable: A drive shaft 6 is rotatably 
mounted in the casing...and carries a wobbler, de 
vice: 7; for converting rotary motion of the shaft 
into reciprocatory movement of the pistons...A. 
valves devices 8...is. provided, for controlling the 
flow of fluid to the cylinders from an inlet port. 
í 9* and from the cylinders to a plurality of dis 
charge ports 20, one of which latter-ports is pro 
vided for each of the cylinders, 3. . 
The cylinder block 2-, is generally annular...in 

formand hasan integral flange 2 positioned be"- 
tween the casing sections, Osand; f, the casing. 
Sections; and flange: being. Secured togethers by a . 
plurality of boltSi22:... The cylinder: block is pro-: 
Widedi:With a cylindrical recess: insits right hand, 

20. ends (as shown in Fig. 1) to. forma, ; cylindrical; 

30 

35. 

40. 

45. 

50: 

55 

valve's chamber 23 having opposed: parallel, end: 
faces 24; and 25. In this: chamber and against 
these, faces, the valverdevicer 8, is located 
The shaft, 6 is rotatably, mounted within the 

casing and to this end there are provided a roller 
bearing 26:and a ball bearing 27 at the left-hand, 
end of the casing: and a "roller, bearing; 28 super 
ported in the scylinders block: 2, which bearings: 
carry, the shaft. The wobbler device if 7 comprises. 
an inners, ring member 29: which is pivotally, 
mounted on the shaft 6 by means of a pin 30 ex 
tending: therethrough..., The wobbler includes: an 
Outer ring 33 carried-on...the inner ring by means. 
of roller bearings: 32 and thrust bearing .32a and, 

sis, arranged with a flat:end face 33 in position: 
to engage"; the adjacent convex ends: of the:pis-- 
tons if 4.- : As will be noted from the drawings; the 
pinª: 30’about which the wobbler: pivots is off cen 
ter: With: respect; to the:centralis longitudinal: axis 
of the shaft:30, and with respect; to:the Wobbler 
face.ii. Thus, as shafti. 6 is: rotated an inertia load: 
is applied to the Wobbler: tending to rotate it about. 
the pivot to a position imparting maximum stroke. 
to the:pistons;. This inertia load is augmented by: 

...the hydraulic load applied to...the pistons, as will. 
be hereinafter...describedti and: thus the wobbler: 
tends...to a SSume. a position causing: maximum. 
stroke with rotation of the shaft, 6.2. 

SpringS-134 are located: in an annular recess. 
35. between'...the cylinder: block and the casing. 
0...and are securedito an annular collar:36 which: 

in turn is adapted to contact the ring 33 to urge: 
the Wobbler-to-neutral position. By compressing: 
the springs and thus moving the collar 36 to the 
right, the i wobbleri assumes av: stroke: imparting: 
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position as described. The Springs may be con 
pressed manually or, as in the embodiment shown, 
hydraulically. To this end I mount the Springs 
in a sleeve 3 slidable in the recess 35. The sleeve 
is provided with a shoulder 38 located in a cham 
ber 39 formed between the sleeve and an annular 
member 49 secured to the casing f. A fluid 
passage 4 is connected to the chamber 39 and 
to a main relay control valve 42 which is adapted 
to supply control fiuid under pressure thereto to 
move the sleeve to the right to compress the 
springs. The control valve 42 forms no part of 
this invention and hence is not further described 
herein. 
Each of the pistons 4 has a relatively larger 

portion 43 adjacent its left hand end (as Seen 
in Fig. 1) and a relatively smaller portion 44 ad 
jacent its right hand end. The cylinders 3 are 
so proportioned as to engage each of the Sections 
of the piston and accordingly the right hand Sec 
tion 45 of each cylinder has a somewhat Smaller 
diameter than the left hand end. The propor 
tioning of the pistons provides an annular shoul 
der surface 43 on each piston to which oil pres 
sure is applied to urge the pistons to the left on 
their intake strokes as hereinafter described. 
The flow of fluid to and from the cylinders 3 

is controlled by the valve device f8 which, as illus 
trated in the drawings, comprises a wheel-like 
member having a hub portion 47, an annular 
valving rim 48, and a plurality of openings 49 
between the hub and the rin. The valve is p0 
Sitioned with its annular rim portion 48 in the 
valve chamber 23 between the cylinder portS 
and the radially aligned discharge ports 20 Oppo 
site thereto. In order to reduce friction and Wear 
on the valve 8 we prefer to pressurize the valve 
so as to cause it to bear against the discharge 
port face of the valve chamber 23. To this end 
the cylinder port face of the chamber is pro 
vided with a groove 50, which groove is in com 
munication with high pressure oil from the pis 
ton ports. Oil pressure within the groove 50 
serves to urge the Valve against the discharge 
port face of the chamber, which face may be of 
bronze or other friction-reducing metal. The 
valve is given a gyratory movement by means of 
an eccentric pin 5 which is carried on a rotatable 
shaft 52 positioned in axial alignment with the 
shaft 6 and connected thereto by a Spline ar 
rangement 53. 
The valve 8 is freely rotatable about the ec 

centric pin 5 and is provided with a perforated 
valving rim, the perforations taking the form of 
a plurality of openings 55 therethrough adapted 
to interconnect each of the cylinder ports with a 
predetermined different one of the discharge 
ports 20. In order to prevent cross-porting with 
rotation of the valve, the openings 55 through 
the rim are so proportioned as to have a diam 
eter, measured circumferentially of the valving 
rim, less than the shortest distance between cyl 
inder ports. The openings are located Substan 
tially on the circumference of a circle tangent 
to the cylinder ports at the valving line to high 
pressure, the valving line being determined by 
the eccentricity of movement of the valve and the 
piston circle in relation to the position of the 
Wobbler pivot. The optimum shape of the open 
ings 55 is trapezoidal, as shown in Fig. 5, with 
the sides 55a and 55b of the trapezoid lying on 
radii of the valve. This is a difficult shape to 
machine and for purposes of economy of manu 
facture We prefer to approach a trapezoidal shape 
through the medium of a plurality of circular 
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4 
holes. Thus, the openings 55 comprise a first 
plurality of circular openings 56 arranged on the 
circumference of a circle concentric With the hub 
and a second plurality of Smaller circular open 
ings 3 lying on the circumference of a circle 
of Smaller diameter than that of the openings 56. 
Two of the larger openings 56 are provided for 
each cylinder port and two of the Smaller open 
ings 57 are provided for each larger opening with 
alternate Smaller OpeningS interSecting and Open 
ing into a larger opening. Thus, the composite 
opening is somewhat trapezoidal in Shape. In 
order to avoid trapping of fluid when one of the 
Smaller openings 5; straddles a piston port, the 
circle on which the openings are located is ap 
proximately .010 inch Smaller in diameter than 
the theoretical tangency to the cylinder port cir 
cle. The discharge ports 20 are located on a di 
ameter so that a through paSSageway is obtained 
at the seal point. This arrangement eliminates 
the necessity of accurately aligning the discharge 
ports with the cylinder ports. To prevent leak 
age from the discharge ports to the inlet, the 
inner diameter of the valve plate on the discharge 
port face is made to provide a minimum of .060 
seal. The discharge ports, therefore, are never 
exposed to the inlet. By the arrangement dis 
closed, rotation of the valve on its bearing pin 
5 affects the discharge port area, only slightly 
and the change in discharge velocity due to rota 
tion of the valve is limited to approximately 5 
to 10%. 
The openings 49 permit flow of fiuid from the 

inlet 9 to the cylinder ports on the suction 
stroke of the pistons in the usual manner. - 
In the particular embodiment shown eighteen 

pistons are provided in the pump which discharge 
into an equal number of of discharge ports 20. 
The end cap is provided with a manifold ar 
rangement 59 designed to combine the eighteen 
discharge ports into six separate outlets by join 
ing three ports equally spaced in the discharge 
port circle to form Six groups of three discharge 
ports each. To this end the manifold is provided 
With six annular grooves 60 separated by O rings 
6t. SlotS 62 are milled in the manifold to con 
nect each discharge port 20 to one of the six 
annular grooves 60. 
Movement of the pistons on their return or 

Suction Stroke is accomplished by means of a gear 
pump 63 mounted upon the shaft 52 and con 
nected by means of a passage 64 to a groove 65 
in each of the cylinders 3. The groove 65 is 
located at the mean position of the shoulder por 
tion 46 and thus the pressure generated by the 
charge pump 63 serves constantly to urge the pis 
tons to the left, that is, on their suction or re 
turn Strokes. 
We claim: 
1. In a variable displacement hydraulic pump, 

a Casing, a cylindrical valve chamber in the cas 
ing having parallel end faces, a plurality of fluid 
ports opening to one end face of the valve cham 
ber in an annular row, a second plurality of fluid 
ports opening to the other end face of the valve 
chamber in an annular row, and a fluid passage 
opening to said valve chamber radially inwardly 
of Said ports, a valve operable successively to 
Connect the portS in the first mentioned end face 
alternately to the passage and to the other ports 
comprising a wheel-like member having a hub, a 
Substantially circular va?ving rim and an open 
ing between the hub and the rim, said rim hav 
ing end faces in fluid-tight sliding engagement 
With the end faces of the valve chamber, means 
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engaging the hub for driving said valve through 
an eccentric movement with respect to said: ports 
With the valve being permissibly rotatable in the 
chamber, and a plurality of openings extending 
through the Walving rim and serving as the only 
means of communication between the ports in 
One end face and the ports in the other end face, 
the width of each of said openings, measured 
circumferentially of the rim being less than the 
shortest distance between the ports in the first 
mentioned plurality. 

2. In a wobbler type hydraulic pump or motor, 
a casing, a cylindrical. Valve chamber in the case 
ing having parallel end faces, a number of annu 
larly arranged cylinders in the casing with: each 
cylinder having a port opening to one end face of 
the valve chamber to form an annular-row of 
cylinder ports, an equal number of annually, ar 
ranged ports opening to the other. end face of 
the valve chamber with each of the last. men 
tioned ports being radially aligned with a cylin 
der port, and a fluid passage opening to said valve 
chamber radially of said ports, a valve operable 
successively to connect the cylinder ports', alter 
nately to the passage and to the other ports 
comprising a wheel-like member have a hub, a 
valving rim, said rim having end faces in fluid 
tight sliding engagement with the end faces of 
the valve chamber, means engaging the hub for 
driving said valve through an eccentric move 
ment with respect to said ports with the valve be 
ing permissibly rotatable in the chamber, and a 
plurality of openings extending through the vally 
ing rim and acting as passages for the flow of 
fluid between ports, said openings having a width 
at the walving line measured circumferentially 
of the rim less than the shortest circumferential 
distance between cylinder ports and being adapt 
ed to confine fluid flow between Said portStora 
dially, aligned ports with eccentric, movement of 
the valve. 

3. In a wobbler type hydraulic pump, a casing, 
a cylindrical valve chamber in the casing having 
parallel end faces, a number of annularly ar 
ranged cylinders in the casing with each cylinder 
have a port opening to one end face of the valve 
chamber to form an annular row of cylinder 
ports, an equal number of annularly arranged 
discharge ports opening to the other end face of 
the valve chamber, and a fluid passage opening 
to said valve chamber radially in Wardly of Said 
ports, a valve operable successively to connect the 
cylinder ports alternately to the passage and to 
the discharge ports comprising a wheel-like men 
ber having a hub, a substantially circular valving 
rim and an opening between the hub and the 
rim, said rim having end faces in fluid-tight, slid 
ing engagement with the end faces of the valve 
chamber, means engaging the hub for driving 
said valve through an eccentric movement With 
respect to said ports, a first plurality of circular 
openings through the rim and lying on a circle 
centered at the center of the hub, a Second plu 
rality of openings through the rim and Smaller 
in diameter than the openings of the first plu 
rality, said second plurality of openings lying on 
a circle concentric to and having a Smaller di 
ameter than the first circle, there being tWO large 
openings for each of the cylinder ports and there 
being two openings in the second plurality for 
each opening in the first plurality, with a small 
opening intersecting each large Opening to 
form a composite opening, the diameter neaS 
ured circumferentially of the rim of any of said 

10 

40 

50 

55 

60 

65 

70 

75 

6 
Openings, being less, than, the shortest distance 
between cylinder ports. 

4. In a wobbler type hydraulic pump, a casing, 
a cylindrical valve chamber in the casing having 
parallel end faces, a number of annularly, ar 
ranged cylinders in the casing with each cylinder 
having a port opening to one end face of the 
valve chamber: to form an annular row of cylin. 
der ports, an equal number of annularly, arranged 
discharge ports opening to the other end:face of 
the valve chamber with each discharge port be 
ing radially aligned with...a... cylinder port and; a 
fluid passage opening to said: valve chamber: ras 
dially inwardly of said ports, a valve operable 
Successively to connect, the cylinder ports, altera 
nately to the passage and to the discharge ports 
comprising a wheel-like member...having a hub, a 
valving rim and can opening: between the hub, and 
the rim, said rim having end faces influid-tight 
sliding engagement. With the ends: faces, of the 
valve chamber, means engaging the hub for drivil 
ing Said valve through an eccentric, movement 
with respect to said ports and a plurality of open 
ings through the valving rim and adapted to cont 
fine 'fluid flow from each of said cylinder ports 
to its aSSociated discharge port. With eccentric 
movement of the valve, said openings: lying: on 
the circumference of a circle, tangent to said cylie 
inder ports at the valving point to high-pressure, 
there being at least two: openings...for each of said 
cylinder ports: 

5. In a Wobbler type hydraulic pump, a casing, 
a cylindrical valve. chamber in the casing having 
parallel end faces, a plurality of cylinder ports 
Opening to one, end...face, of the Valve chamber 
in an annular row, an equal number of discharge 
ports opening to the other end face of the valve 
chamber in an annlular row, anda: fluid passage 
Opening to Said valve chamber radially inwardly 
of said ports, a valve operable. Successively, to 
connect the cylinder ports, alternately to the pas 
Sage, and to the discharge portS. comprising: a 
wheel-like member having a hub, a substantially 
circular valving rin, and an opening, between the 
hub and the rim, said rim having end faces in 
fluid-tight sliding, engagement. With the end faces 
of the valve chamber, means engaging the hub 
for driving said valve through an eccentric move 
ment with respect to said ports, a first plurality 
of circular openings through the rim and lying 
on a circle centered at the center of the hub, a 
second plurality of openings through the rim, and 
smaller in diameter than the openings of the 
first plurality, said Second, plurality of openings 
lying on a circle- concentric to and having a 
Smaller diameter than the first circle, there be 
ing two larger openings for each of Said cylinder 
ports and there being two. Smaller. Openings for 
each larger, opening with a small opening inter 
secting each large, opening to form, a composite 
single opening, the diameter measured circum 
ferentially of the rim of any of Said openings 
being less than the shortest distance between 
portS. 

6. In a wobbler type pump having a casing, a 
cylindrical valve chamber in the casing having 
parallel end faces, a plurality of annularly ar 
ranged cylinders, a plurality of cylinder ports 
opening to the cylinders and to one end face of 
the valve chamber in an annular row, a plural 
ity of fluid ports opening to the other end face 
of the chamber in an annular row, a fluid pas 
sage opening to said valve chamber radially in 
wardly of said ports, and a rotatable shaft for 
driving the wobbler relative to the cylinders, a 
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waive operable successively to connect the cylin 
der pOrtS alternately to the paSSage and t0 the 
other ports comprising an eccentric on the shaft 
and extending into said chamber, a Wheel-like 
member having a hub and mounted on the eccen 
tric, said member being permissibly rotatable in 
the chamber and having a substantially circular 
Walving rim and an opening between the hub and 
the rim, and a plurality of substantially trape 
Zoidal shaped openings through the valving rim, 
the width of said openings measured circumfer 
entially of the rim being less than the shortest 
distance between the cylinder ports. 

7. In a wobbler type hydraulic pump, a casing, 
a cylindrical valve chamber in the casing having 
parallel end faces, a number of annularly lar 
ranged cylinders in the casing with each cylin 
der having a port opening to One end face of the 
valve chamber to form an annular row of cylin 
der ports, an equal number of annularly arranged 
discharge ports opening to the other end face of 
the valve chamber, and a fluid inlet passage open 
ing to said valve chamber radially inwardly of 
said ports, a valve operable Successively to con 
nect the cylinder ports alternately to the inlet 
passage and to the discharge ports comprising 
a Wheel-like member having a hlub, a Substan 
tially circular valving rim and an opening be 
tween the hub and the rim to connect the cylin 
der ports to the inlet, means engaging the hub 
for driving said valve through an eccentric nove 
ment with respect to the ports to move the valving 
rim radially outward sequentially to uncover the 
cylinder ports to permit fluid flow thereinto from 
the inlet passage, and a number of openings 
through the valving rim substantially in excess of 
the number of cylinders, said openings lying on 
a circle centered at the center of the hub, the 
width of each of Said openings meaSured circum 
ferentially of the rim being less than the Shortest 
distance between cylinder ports and said open 
ings being adapted to connect each of Said cylin 
der ports separately and sequentially with a pre 
determined different one of said discharge ports 
with eccentric movement of the valve. 

8. In a Wobbler type hydraulic pump or motor, 
a casing, a cylindrical valve chamber in the cas 
ing having parallel end faces, a number of annu 
larly arranged cylinders in the casing With each 
cylinder having a port opening to One end face 
of the valve chamber to form an annular row 
of cylinder ports, an equal number of annularly 
arranged ports opening to the other end face of 
the valve chamber, and a fluid passage opening 
to said valve chamber radially inwardly of said 
ports, a valve operable Successively to connect 
the cylinder ports alternately to the passage and 
to the other ports comprising a wheel-like mem 
ber having a hub, a substantially circular valving 
rim and an Opening between the hub and the rim 
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to connect the cylinder ports to the passage, 
means engaging the hub for driving said valve 
through an eccentric movement with respect to 
the ports to move the valving rim radially out 
ward sequentially to uncover the cylinder ports 
to permit fluid fiOW between the cylinder portS 
and the passage, and a number of openings 
through the valving rim. Substantially in exceSS 
of the number of cylinders, said openings lying on 
a circle centered at the center of the hub, the 
width of each of said openings measured circum 
ferentially of the rim being less than the short 
est distance between cylinder portS and Said 
openings being adapted to connect each of Said 
cylinder ports separately and Sequentially With a 
predetermined different one of said other ports 
with eccentric movement of the valve. 

9. In a multiple outlet hydraulic pump, a cas 
ing, a cylindrical valve chamber in the casing 
having parallel end faces, a number of annularly 
arranged cylinders in the casing With each cylin 
der having a port opening to one end face of the 
valve chamber to form an annular row of cylin 
der ports, an equal number of annularly arranged 
discharge ports opening to the other end face of 
the valve chamber with each of the discharge 
ports being positioned Opposite a different one of 
the cylinder ports and a fluid inlet passage open 
ing to said valve chamber radially of Said ports, 
a valve operable Successively to connect the cyl 
inder ports alternately to the inlet passage and to 
the discharge portS comprising a wheel-like men 
ber having a hub and a perforated valving rim, 
said rim having end faces in fluid-tight sliding en 
gagement with the end faces of the valve cham 
ber, means engaging the hub for driving said 
valve through an eccentric movement with re 
spect to said ports with the valve permissibly ro 
tatable in the valve chamber and with the per 
forations in the valving rim comprising a plural 
ity of openings extending therethrough and act 
ing as passages for longitudinal flow of fluid be 
tween each of said cylinder-ports and its opposed 
discharge port, said openings having a width at 
the valving line measured circumferentially of 
the rim less than the shortest circumferential 
distance between cylinder ports whereby to pre 
vent annular flow of fluid between the ports. 

LUDWIG. T. STOYK.E. 
BRUCE H. MOSBACHER. 
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