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23 Claims.

It is the general obJect of the invention to pro-
vide a new and improved pump or motor. More
particularly it.is an object to provide a new and
improved piston type pump or motor embodying
‘servo control means for adjusting the stroke of
the pistons.

Another object is to provide a reversible wobbler
type mechanism with a new and improved control
means for adjusting the stroke of the pistons, and
the position of the wobbler on both sides of neutral
as well as to its neutral or no-stroke position.

. Tt is another object to provide such a mecha-
-nism with a unitary wobbler reversing and stroke
adjusting control-of the servo type, and more
particularly to provide a unitary control of this

_kind of extremely small size, light weight and
high sensitivity.

Another object is to provide a piston type fluid
‘pump or motor with an improved gyratory valve
mechanism for controlling the flow of fluid to
and from the cylmders

Another object is to provide a compact and
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light weight motor driven unit embodying two

pumps having stroke adjusting and fluid revers-

ing control incorporated therein, and capable of

. producing large qua.ntitles of fluid at high pres-
sures.

‘Another object is to provide a wobbler type
pump with improved means for holding the parts
thereof together so as to withstand high fluid
pressures without leakage. A more particular

", object is to provide a motor driven pumping unit
' with two independently controllable pumps driven
from a single motor, each pump being capable of
absorbing the full output of the motor, and hav-
ing built-in and manually adjustable servo con-
trols, and a reservoir for containing the necessary
fluid to operate two fluid motors.

Another object is to provide a pumpmg,device

30

Fig. 4 is a fragmentary sectlon along the line
4—4 of Fig. 3.

Fig. 5 is a fragmentary view along the line
55 of Fig. 3.

Fig. 6 is a top plan view of the preferred form
of the invention., :
Fig. 7 is a vertical section along the lme 1--1
of Fig. 3. .
Fig. 8 is a horizontal sectlon along the line
8—8 of Pig. 7. ‘
.Pig. 9 is a horizontal section along the lﬁne

9—9 of Flg.

Fig. 10'is a diagrammatic representation of
the hydraulic circuit for one piston pump device
with its servo confrol valves and the wobbler
adjusted to their neutral or no-stroke position.

Fig. 11 is a similar circuit diagram with the .
servo control valves and wobbler adjusted to their
maximum stroke positions for fluid discharge
from the pump in one direction.

Pig. 12 is a similar circuit diagram with. the
servo control valves and wobbler adjusted to their
maximum stroke positions for.fluid discharge
from the pump in the opposite direction.

Pig. 13 is a similar circuit diagram with the

' servo control valves moved to their neutral posi-

tion, the wobbler still remaming in the maximum.
stroke position of Fig. 11.

Fig. 14 is a similar circuit diagram, with the
pump wobbler in its no-stroke position and a
modified form of servo control adjusted to its

v neutral or no-stroke position,

35

There is illustrated in the drawings and here- .
inafter described in detail, a preferred form of
the invention, together with a modification there-
of, with the understanding that the disclosure is
intended as an exemplification of the principles

" of the invention and is not intended to limit the

40

of thé wobbler type with fluid actuated stroke = -

control means including mechanism for obtain- .

. ing quick changes in the stroke adjustment. .

" Othér objects will become readily ‘apparent '

from the following description, taken in connec-
‘tion with the accompanying drawings, in which:

Fig. 1is a front elevational view, partly in sec-.

‘tion along the line I—1{ of Fig. 2, of a preferred
form of my invention.

. Pig. 2 is ah end view, partly in sectlon along
the line 2—2 of Fig. 1.

Flg 3 is a fragmentary central longrtudmal’
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invention to the forms shown. The scope of the
invention will be- pointed out in the a.ppended
claims.

- In the form selected for purposes of disclosure
and as {llustrated in Figs. 1.to 13, the invention

- comprises generally a three-quarter horsepower

6000 R. P. M., direct current motor M, two twelve

. cylinder wobbler type piston pumps P and P’ with

50

-section along the line 3—3 of F'ig. 2, with certain -

parts at the right hand end turned 90° about th.e'

shaft axis.-

_self-contained servo controls C and C’, respec-

tively, a gear type pump GP for furmshing & fluid
(such as oil), for control and make-up purposes,
reduction gearing G connecting the motor shaft
M’ to a pump shaft § (which is common to both
of the pumps P and P’), high pressure safety
valves V and V’ for the pumps P and- P’, re-
spectively, and a casing or housing H which en-

closes and connects certain of the parts to pro-




2 o
vide a unitary structure. It is contemplated that

the inlet and outlet ports for each pump will be *

connected by means of suitable conduits to a
fluid motor (indicated at FM’ in Fig. 10) which
may be a rotary motor, a single piston and cyl-
inder device or of any other desirable form.
More particularly, as illustrated in Figs. 1 to
9, the housing H has a lower portion forming a
reservoir R for oil or other suitable fluid, and
an upper portion 2§’ forming a casing for the
pump P’. A casing 22, for the motor M, is suit-
ably secured to the left hand end (Fig. 1) of the
" lower portion of the housing H. The motor shaft
M’ extends through an opening in the adjacent
housing wall 23, through a mechanical seal 24
(which is shown as of the type disclosed and
claimed in my Patent No. 2,216,218, dated October
1, 1940) and into a bore 28’ in a pinion 28. This
pinion is formed integrally with-a shaft 26 which
is supported in a bushing27 carried in a bracket-
. like extension 28 on the housing wall 23. The fit
* of the motor shaft M’ in the bore 28’ is such
that. the end of the motor shaft is supported in
the pinion. A driving connection is provided by
a cross key 29 which extends through a diamet-
rical slot in the shaft M¢! and into registering
longitudinal slots (not shown) in the pinion 28.

The gear pump GP (Fig. 1) comprises a pin--

jon 30 pinned on. the end of shaft 26 and'a mesh-
ing pinion 8!, rotatably mounted on a pin’ 32.
A chamber for the gears is formed by a recess in

2,378,728

1hounted on the drive shaft 8 by means of a pin
88.. The wobble plate is thus adjustable angu-
larly about the pin 88 from the neutral or no-
stroke position shown in Figs. 3 and 10 toward
the full stroke positions shown in Figs. 11 and 12

. for wobble plate §8'.

10

18

20

25

30

an extension 34 on the bushing 27, and a suitable -

cover plate 33. . )

“The gearing G (Figs. 1 and 3) for driving the
pumps P and P’ .includes the drive pinion 28, an
idler gear 35, and a gear 36 (Fig. 3) formed. in-
tegrally with a cylindrical pump drive member

31 which is rotatably mounted in the upper por-.

. tion of ‘the housing H by means of a ball bear-
ing 38. -

" As illustrated herein the pumps P and P’ (and -

their associated servo controls C and C*) are sub-
stantially alike in construction and operation,
so that a detailed descriptioh of pump P will suf-
fice. The corresponding parts of pump P’ will

thereto. - - .

The shatt S for the pumps extends in opposite
directions from the drive member; 31 (Pig. 3)
and has a central enlarged portion 40 which is
plurality . of pins &1 extend radially inward
through bores in the drive member 37 and into
. registering-sockets 42 in the shaft 8 to form a
driving connection therebetween, a pair of bands

48
be given the same numerals with a “prime” added

50
- fitted ‘into.a central bore in the member 37. A -

43 being provided to hold the pins: &1 in their o

-bores and sockets. = ' .
The pumps, as mentioned hereinbefore, are

A disk-like member; or valve plate 80 is posi-
tioned in the pump casing against the flanged
end of the cylinder block; and a cap member §f .
is positioned against the outer surface of the
valve plate 60. The cylinder block, valve plate
and cap member are effectively clamped in place
in the casing by a ring 62 which has external
screw threads engaging corresponding threads on
the casing 21, and a plurality of screw devices 83,
herein twelve in number, which are threaded
through the ring 82 and against the cap member -
§1 to tighten the parts in place. “This type of
clamping means for the ports has the advantage
of the full tensile strength of the casing as distin-
guished from prior constructions wherein bolts
under tension were used, the screws 63 herein be-
ing under compression. .

The flow of fluid to and from the pump cylin-
ders 51 is controlled by means of a wheel-like
valve 85, which is positioned in a cylindrical vaive
chamber 66 formed in the cylinder block 88, and
is driven by the shaft S through an eccentric pin
87 thereon so as to have a gyratory metion.
This type of valve is disclosed and claimed in -
my Patent No. 2,190,812, dated February 20, 1940.
Briefly, it includes a rim 68 which covers ang un-
covers the adjacent ends of the cylinders §1 and
alternately connects them to the valve chamber
66 outwardly of the rim €8 and inwardly of the
rim. The outer portion of the valve chamber

_ connects through an annular series of ports 89

(in the valve plate $0) with an annular port

.10 in the cap member 81, this annular port com-

municating in turn with a first pump port 74
(Fig. 2). A second pump port 72 connects with
a recess 13 (Fig. 3) in the cap member 64, and
through a plurality of ports 74 in the valve plate
communicates with the gyratory valve 65 inward-
1y of the rim 68. Since the rim of the valve is
connected to its hiib 76 by spokes 78 communica-~

" tion is established periodically between the ports

14 and the cylinders 81. T .

‘When the invention is used for pumping fluid
at relatively high pressures, the valve 65 is pref-
erably made relatively thin, as shown. The pe-
ripheral portion of the valve plate 60, and the
portion: just inwardly of the ports 69 are backed
up rigidly by the cap member 81 as is evident
from Fig. 3. To reinforce the center of the valve
plate when the ports T4 are pressure or outlet
ports, the: chamber 73 is arranged so that the

" fluid under high pressure can act against the ad-

of the wobbler type and have twelve cylinders -

each. Preferably they are of the type disclosed
and claimed in my prior application Serial No.
305,690, filed November 22, 1939, now issued as
Patent 'No. 2,280,875, dated April -28, 1842. As
illustrated, the pump P comprises & casing 24,
generally cylindrical in form as shown best in
Fig. 7, and secured at one end to the casing 21’

of the pump P’. A cylinder block 80 has twelve

" cylinder bores §f therein, and has an external
flange 52 positioned against an annular shoulder
53 within the casing 21. Pistons 84 are recipro-
cably mounted in the cylinders' 81 and extend
therefrom and into engagement with an outer
member 65 of s wobbler device. An inner an-

nular member 58 is connected to the outer mem-

ber “ by a ball bearing 51, and is pivotally 78 by

70

-jacent central portion of the valve plate and keep

it in efficient sealing contact with the valve 86.
" As illustrated herein, the shaft S is supported

at its ends by bushings 78 and 718’ which are

mounted in the cylinder blocks 80 and 80’ and

‘have. outwardly extending flanges which are

clamped against shoulders in the cylinder blocks

‘by means of threaded rings 78 and 19’. Prefer-

ably the bushings and rings are then secured
against rotation in the cylinder blocks by pins as
indicated at 80°.

With the exemplary form of the invention it

. is contemplated that the pump shaft S will be
. driven continuously by the motor M and that the

- output of the pumps P and P’ and the direction

of flow of the fluid therefrom, will be controlled
adjustment of the wobble plates of the pumps
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from neutral to forward and reverse positions.
The means for adjusting the wobble plates will
now be described.

As illustrated in the drawings the adjusting
means for each pump comprises a control sleeve
85 (Fig. 3) control pistons 86 and 87 (Figs. 3 and
7) and means including the serve control C for
controlling the fluid acting on the control sleeve
and control pistons. The control sleeve 85 is slid-
ably supported on the cylinder block 50 and is
provided with an internal annular shoulder 88
which functions as 2 piston. An annular cham-
ber 89 surrounds the cylinder block between the
shoulder piston 88 and an opposed shoulder 9§.
on the block 56. As more fully described herein-
after, the chamber 86 is supplied with fiuid from
the gear pump GP te move the control sleeve to~
wards the wobbler of the associated pump and
thereby determine the angular position of the
wobbler.  In Wig. 3, the control sleeve has moved
the wobbler 55, §6 to a neutral or no-stroke posi-
tion wherein the right hangd end 81 of the control
sleeve engages the outer member 58 of the
wobbler throughout its periphery and holds it in
exact neutral.

The control pistons 85 and 87 (Fig. 7) are here-
in arrenged in pairs, the pistons 8§ operating
through piston rods 86 (Figs. 2 and 7) to move
the wobbler in one direction from its neutral po-
sition (against the action of fluid on the control

“sleeve piston 88), and the pistons 87 operating
through piston rods 87 tc move the wobbler in~
an opposite direction from neutral. Each pair of
piston rods 96 is formed as the legs of a U-shaped
member, the bight 98 of which is pivoted in a
lug 99 formed integrally with the inner wobbler
member 56. Cylinders 106 for the pistons 86 and .
cylinders 164 for the pistons 87 are bored through
the drive member 37 and are then closed at one
end by means of plugs 102 and 103, respectively,
the plugs being held in place by the pins 4. The
control pistons 86 and 87 may properly be re-
ferred to ag “forward” and “reverse” pistons since
their function, primarily, is to reverse the direc-
tion of fluid Sow through the pump P. It is be-
lieved reedily apparent that the control sleeve
85 acts to determine the stroke of the pump pis-
tons regardless of the direction of fluid flow
through the pump. This characteristic of .the
control sleeve is utilized in a unique manner in
connection with the servo control C, the -con-
struction and operation of which will now be de-
scribed. ’

The servo control designated generally by the
letter C is associated with the pump P and in-
cludes & cylindrical reversing valve RV and a palir-
of servo valves SVF and SVR (Figs. 3, 7 and 9.
The reversing valve RV is rotatably mounted in
a bushing or casing (85 supported in a vertical
position in' a plate 106 secured to the top of the
pump casing 2{. This valve is herein provided
with a stem {07 for the attachment of an operat-
ing arm {08 and is adapted to be rotated out of
the neutral position of Figs. 1 to 3 and 6 to 10 to
the forward and reverse positions of Figs. 11 and '
12, respectively. As shown most clearly in Figs. 3,
7 and 8. control fluid under pressure supplied
through a port {0 in the .casing {05 enters a
chamber {i{ in the casing formed by a cutaway
portion on the valve RV. By rotating the valve
counterclockwise (Fig. 8) this fluid can be di-
rected out through a valve port 12 to a passage
118 which leads ultimately to the control cylin-
ders 108. When in this position, fluid from the
control cylinders 101 is exhausted through a pas-

)
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sage or port |18, through a port 115 in the casing

- 108, g port 116 in the valve RV and an axial pas-

sage §17 in the valve which discharges at its
lower end into the casing 21 of the pump P. - Ro-
tation of the valve RV in a clockwise direction
from the position of Fig. 8 directs control fluid
through a port {18 in casing {65 into port {§8 and
on to control cylinders ¢ while at the same time

fluid from the control cylinders (80 exhausts
through a passage {2, a port 18 in casing {05,

valve port 416 and passage !i7. A leakage groove
121 surrounds the valve RV and is connected to
the return passage {17 by a port 28,

The servo valves SVF and SVR are connected
to the reversing valve RV so as to be operated si-
multaneously therewith, the valve SVF function-
ing when ‘the reversing valve is moved in one di-
rection from neutral to a “ferward” position (Fig.
11) and valve SVR functioning when the valve

“ RV has been moved to its “reverse” position as in .

Fig. 12. As shown in Figs. 3, 7 and 9, the vaive

RV is formed with a flange 126 on its lower end

and carries diametrically opposite, downwardly
extending pins {2¢ and 122 to which links §23 -
and 124 are anchored. The other ends of these
links are connected. by pins {25 and 12€, to the
valves SVR and SVF respectively. The servo
valves are cylindrical in form and slide in par-
allel bores 128 and 130 in a block or casing g2t
whizh is mounted fixedly on the control sleeve 88
and is secured therete by screw devices 132 so
that the casing for the servo valves moves with
the control sleeve 85 whose movement the servo

- valves control.

50

60

65

Although a more complete disclosure of the
fluid circuits for the pumps and controls will be
found in the circuit diagrams of Figs. 10 to 13,
some of the passages are illustrated in Figs. 3, ¢4,
7 and 8. In these figures the passage (13 in-
cludes (Fig. 3) connecting bores in the plate t0€,
connecting bores in the casing 2, connecting
bores in the cylinder block 58, a port through
bushing 18, an annular groove in the shaft S, a
short radial port, a longitudinal bore (Fig. 4) and
an oblique bore in the shaft, and a recess (Fig.
7) in the member 37 which connects the outer
end of the obliaue bore with the two control cyl- -
inders 100. A corresponding series of bores, ports
and recesses form the passage {4,

The high pressure relief valves V and V' are
alike so & description of valve V in connection
with Fig. 2 will suffice. The pump ports Tf and
12 are connected by a by-pass port (45. A valve
146 is arranged to control the by-passing of fluid
through this port and is operable in this capacity
when port 7! is the outlet port of the pump and
also when the port 12 is alternatively the outlet
port. Valve #46 has a cylindrical portion (47
which is slidably mounted in a bore in the valve
casing 148 and is engaged by a coiled spring 146
which serves to urge the valve {46 constantly to-
wards its closed position as shown. The cylin- .
drical portion {47 is made to have a cross sec-
tional ares approximately twice the cross sec-
tional area of the port 145 where it forms a seat
for the valve {46. When the port 72 is the pump
outlet port the fluid discharged by the pump acts
against the left hand end of valve {46, and when
the pressure rises above the value for which the
spring 149 is adjusted, valve 146 opens and by-
passes fluid back to the port 11 which is then the
inlet port for the pump. When the wobbler is
reversed so that port 11 is the pump outlet port
the fluid acts on the exposed surfaces of the valve
146 which are within the port ¥l.. These sur-
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faces include the exposed end of the cylindrical
portion i4T and part of both sides of the valve
146, The parts are so proportioned that the
areas acted upon by the fluid to urge the valve
£46 to its open position exceed the area acted upon
by the fluid to seat the valve by an amount equal
to the cross sectional area of port I48.

Thus the valve 148 opens to by-pass fluid at the
same pre-adjusted pressure for both directions of
pump discharge. i )

Reference is now made more particularly to
Figs. 10 to 13. In these figures there is flustrated
the hydraulic circuit for the pump P’ and since
the circuits for the two pumps are identical a de-
scription of one will suffice. . In Fig. 10, the con-
trol C’ and the pump P’ are adjusted to their neu-
tral or no-stroke position. The pump ports 14°
and 12’ are shown connected to a suitable fluid
motor FM’ by means of conduits 150’ and 184’
Fluid from the reservoir B ig conducted to the
gear pump GP’ by & conduit 1§52’ and is con-
ducted away from the gear pump by 8 conduit
163’ which leads to the port £40’ of the reversing
valve RV’., A by-pass valve {68’ is provided to
maintain constant pressure in the conduit 153’
and to permit excess fluig to pass back to the
reservoir. A conduit 55’ leads from the conduit
i53° to the casing 156’ of a pressure reducing
valve PRV'. Fluid which passes the valve PRV’
is conducted by a conduit {87’ to the chamber 89’
wherein it acts on the piston 88’ formed on the
control sleeve 85’. The valve PRV’ has a reduced
cylindrical portion 158’, which normally lies op-
posite valve ports 159’ in the casing 158° s0 as
to restrict the passage of fluid over the valve.
The valve is urged into this position by a spring
. 180’, a stem 181’ on the valve engaging a perfo-
rated disk 162’ to limit the movement of the valve
by the spring. The fluid in chamber 89’ moves

the control sleeve 85’ towards the left (Fig. 10) to
the no-stroke position shown since the pistons 86’
and 81’ are then inactive,

"The pressure of the fluid in chamber 89’ is here-
in controlled by the servo valves SVF’ and SVR'
by regulating the exhaust of fluid from said
chamber through an exhaust passage 185’. 'This
passage leads to & port 166’ which communicates
with bores 167" and 168’ in which the valves SVF”
and SVR’ are slidable. Preferably the port 188’
is so: positioned that when the servo valves are
in the positions shown. in Fig. 10, there is a slight
discharge of fluid into the bores 187’ and (68’,
this fluid then returning to the reservoir R by
gravity. The discharge under these conditions is
sosmall that it does not affect materially the pres-
sure in the chamber 89’ but it does mean that the
exhaust passage (68" is slightly open and that
-upon any movement of the valves SVF’ and SVR’
the exhaust of fluid from passage 165’ increases
instantaneously. Co )

Movement of the reversing valve RV’ in either .

direction from the position shown in Fig. 10 opens
the ports 112/, 115’ or 118’, 119’. Assuming the
reversing valve is shifted to the “reverse” position
of Fig. 11, fluid passes from the supply conduit
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153’, through port 110’, port 112’ and passage

113’ to cylinders {01’ to act on pistons 81’. 8i-
multaneously the servo valve SVR’ is pulled to-
wards the right from the position shown in Fig.
10 so as to at first uncover the lower end of ex-
haust port 166’ and thereby reduce the pressure in
the annular control sleeve chamber 89’, the ex-
haust of fluid through passage 165’ then being
gredter than the fluid supplied through the ports
159’ of the reducing valve PRV’ due to the restric-

76
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tion caused by the port 158’ of that valve. 'The
pistons 87’ then exert a force on the wobbler
which overcomes the effect of the control sleeve
piston 88’ and the control sleeve is moved to-
wards the right from the position of Fig. 10 to-
wards the position of Fig. 11. Since the casing
131’ for the servo valves is carried on and moves
with the control sleeve 85’, the casing 13’ “fol-
lows” the servo valve SVR' to its right hand posi-
tion (as in Fig. 11) and until the port 166’ is again
just slightly uncovered by the end of the seivo
valve and the exhaust of fluid through passage
168’ is reduced to a slight discharge. The pres-
sure in chamber 8%’ is then built up tp the full
velue required to counter balance the effect of
the pistons 87’. Since the serve valve SVR’ is
mechanically coupled to the flange {28 of the
valve RV’ the position of the valve member SVR’
is determined by the angle through which the
valve RV’ is shifted, and this position of the mem-
ber SVR’ will determine the extent of the move-
ment of the casing 131’ as it “follows” the servo
valve SVR’ just far enough to cause the port (66°
to be covered by the end of the valve member
SVR’. The control sleeve 88/, being rigidly con-
nected to the casing 13§, is thus arrested at any
selected position corresponding tc the angle
through which the valve RV’ is shifted. The
wobbler is thus adjusted to whatever position is
selected for the servo valve SVR’, which may be
anywhere between neutral and maximum stroke.
Thus the direction of movement of the valve RV’
from neutral determines the direction of fiow of
the fluid from the pump GP’ and the distance
the valve RV’ is moved from neutral determines

"the volumetric output of the pump.

In Fig. 12 the reversing valve RV’ is shown in
its “forward” position, the servo valve SVF’ then
functioning to determine the volumetric output
of the pump and the pistons 88’ acting to move
the wobbler clockwise from its “no-stroke” posi-
tion to the position shown.

In Fig. 13 there is illustrated the positions of
the parts and the condition of the circuit when

5 the reversing valve RV’ and the servo valves

SVF’ and SVR’ are- moved quickly from their
“reverse” positions of Fig. 11 to their “neutral”
or “no-stroke” positions of Fig. 10 and before the
control sleeve 85’ has had time to move to “neu-
tral” in response thereto. The exhaust port {66’
is, therefore, entirely closed, preventing even the
slight leakage which normally passes there-
through when the parts have reached equilib-
rium. This condition causes an increase in the

"pressure of the control fluid in chamber 89’ and

also in the right hand end of the casing 156 of
the pressure reducing valve PRV’ with the re-
sult that this valve is shifted to the left as shown
in PFig. 13 and permits increased flow of fluid
through the ports 159’. This causes a fast move-
ment of the wobbler to its neutral position and
provides for a rapid decelération of the associ-
ated motor FM’,

Fig. 14 illustrates a form of the invention em-
bodying a modification of the servo control. In
this form, a single servo valve SVX’ is used.. This
valve is connected by a link 115’ and pivot pins
176’ and 117’ to a flange (18’ on the reversing
valve RV’. The parts are arranged as shown so
that with the wobbler and the reversing valve in
their neutral positions, the link 175’ is in a “dead
center” position. Thus regardless of the direc~
tion of movement of the reversing valve from
neutral, the servo valve SVX’ moves towards the
right and opens the exhaust or relief port 186’.
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If the reversing valve is moved in a clockwise
 direction from the position shown in Fig, 14, con-
trol fluid passes from the port #{8’ through port
118’ and passage |14’ to cylinders 108’ and actu-
ates the pistens 86’ so that the webble plate turns
in a clockwise direction from the position of Fig.
14, Movement of the control sleeve 85’ then
causes the valve casing (8¢’ of the servo valve
SVX’ also to move towards the right, following
the servo valve to the new position thereof. Cor-
respondingly, if the reversing valve RV’ is moved
in a counterclockwise direction from the position

of Fig. 14, control fluid from the port 140’ passes:

through port 112’ and passage (13’ to the cylin-
ders 104’ and actuates the pistons 81’ towards

10
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the right, thus swinging the wcebbler in s counter-

clockwise direction from. the position shown.
This also causes the control sleeve 85’ to move
towards the right and to “follow” the servo valve
to its new position.

Preferably the plate 106 which supports the
reversing valve RV and the associated servo
valves SVF and SVR, is mounted so that it may
be adjusted on the casing 2! longitudinally of
" the axis of the casing so as to permit of slight
adjustinent of the servo valves with respect to
the exhaust port 166, Although no particular
means for this adjustment is shown, in practice
the adjustment is obtained by enlarging or elon-
gating the holes in 106 through which the clamp-
ing screws pass so that by loosening the screws
the plate can be shifted to a slight extent.

I claim:

1. In & fluid pump or motor, in combination, a
plurality of piston and cylinder devices, a shaft,
g, wobbler device pivoted with respect to the shaft
and engaging the pistons, and means for control-
ling the angularity of the wobbler device com-
prising an annular member, one end of which
forms a runway for a part of the wobbler device,

movable from a neutral position, wherein the

wobbler is held perpendicular to the shaft, to
stroke positions wherein the wobbler is at another
angle to the shaft, reversible means for moving
the wobbler device out of its neutral position,
means supporting said annular member for
movement parallel to said shaft, means forming
a control piston operable t6 move said member
toward its neutral position, means for supplying
fluid under pressure continuously to said piston
to move said member toward its neuutral posi-
tion, a servo control mechanism for controlling
the pressure of the fluid acting on.the control

piston comprising a pair of servo valves and a-

casing for the servo valves carried on said mem-
ber and movable therewith as a unit, a reversing
valve for controlling said reversible means, and
means connecting the servo valves to the revers-
ing valve so that one servo valve operates in each
direction of fluid output.

2. In 2 fluid pump or motor, in combination,
a plurality of piston and cylinder devices, a shaft;
a wobbler device pivoted with respect to the shaft
and engaging the pistons, and means for control-
ling the angularity of the wobbler device compris-
ing an annular member, one end of which forms
a runway for a part of the wobbler device, mov-
able from a neutral position, wherein the wob-

bler is held perpendicular to the shaft, to stroke.

positions wherein the wobbler is at another an-
gle to the shaft, reversible means for moving the
wobbler device out of its neutral position, means
supporting said annular member for movement
parallel to said shaft, means forming a control
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piston operable to move said member toward its

“neutral position, means for supplying fiuid under

pressure continuously to Sald piston to move sald
memper toward 1ts neutral posiion, and @ servo
control mechanism for controlung the pressure
of the nuid acting on the control piston com-
prISINE g SEIVO vaive, a casing 1or said servo valve
calrled on saia Inempoer and movabie therewith as
4 UNlT, & reversing vaive 1or controlling said re-
versipie means, and wmeans connecting the servo
vaive 10 the reversuig vaive SO that tne Servo

valve Operaues Ll edcil alrecuon of lluid ourput.

3. In a fluid pump or motor, in combination,
a plurality of piston and cylinder aevices, a shaiy,
a pivoted wobbler device pivoted with respect to
the shatt and engaging tne pistons, and means
for controlling the angularity of the wobbler de-
vice comprising a memuer, one end of which has
portions engageable with the wobbler device on
opposite siges of its pivot axis, movable from a
neutral position, wherein the wobnler is beld per-
pendicular to the shaft, to stroke positions where-
in the wobbler is at another angle to the snait, re-
versible means for moving the wobbler device cut
of its neutral position, means supporting said
member for movement parallel to said shait,
means forming a piston operable to move saiu
memper toward its neutral position, means Ios
supplying limited quantities of nuid unaer pres-
sure conginuously to said piston vo move said
member toward its neucral position', a servo con-
trol mechanism for controlling the exhaust of the
fiuid acting on the control piston comprising a
pair of servo valves and a casing for the servo
valves carried on said member and movable there-
with as a unit, and a reversing valve for con-
trolling said reversible mmeans.

4. In & fiuid pump or motor, in comnation,
a plurality of piston and cylinder devices, a shaft,
a wobbler device pivoted with respect to the shalt
and engaging the pistons, and means for control-
ling the angularity of the wobbler device com-
prising an annular member, one end of which
forms a runway for a part of the wobbler device,
movable from s neutral position, wherein the
wobbler is held perpendicular to the shaft, to
stroke positions wherein the wobbler is at an-
other angle to the shaft, reversible means for
moving the wobbler device out of its neutral posi-
tion, meangs supporting said annular member for.
movement parallel to said shaft, means forming
a control piston operable to move said member v0-
ward its neutral position, means for supplying
fluid under- pressure continuously fo said piston
to move said member toward its neutral position,
a servo control mechanism for controling the
pressure of the fluid acting on the control piston
comprising a pair of servo valves and a casing
for the servo valves carried on said member and
movable therewith as a unit, a rotary reversing
valve, and means connecting the servo valves to
opposite sides of the reversing valve.

5. In g fluid pump or motor, in combination, a
plurality of piston and cylinder devices, a shaft,
a wobbler device pivoted with respect to the shaft
and engaging the pistons, and means for control-
ling the. angularity of the wobbler device com-
prising an annular member, one end of which
forms a runway for a part of the wobbler device,

- movable from & neutral position, wherein the
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wobbler is held perpendicular to the shaft, to
stroke positions wherein the wobbler is at another.
angle to the shaft, reversible means for moving

the wobbler device out of its neutral position,
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means supporting said annular member for move-
ment parallel to said shaft, means forming a con-
trol piston operable to move sald member toward
its neutral position, means for supplying fiuid
under pressure continuously to said piston to
move said member toward its neutral position,
and & servo control mechanism for controlling
the pressure of the fluid acting on the control
piston comprising & servo valve, a casing for said
servo valve carried on said member and movable
therewith as a unit, a rotary reversing valve,
and means connecting the serve valve to a dead
center position on the reversing valve.

6. In a wobbler type pump or motor, 2 ﬂu}d
operated means for moving the wobbler out of its
no-stroke position o forward and reverse stroke
positions, a fluld operated device opposing the
movement of the wobbler from its no-stroke posi-
tion end movable from a no-stroke position
wherein the device engages the wobbler on both
sides of its pivot axis to stroke positions wherein
it engages the wobbler on one side of its pivot
or the other, and effective to determine the wob-
bler position for both forward and reverse stroke
adjustment, means for supplying fluid under pres-
sure to said fluid operated means and said device,
a reversing valve movable in opposite directiox}s
from s neutral position for controlling the fluid
supplied to said fluid operated means, a Servo
control valve for controlling the pressure of the
fluid operating on said device and having a cas-
ing carried on sald device, and a link connecting

>
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sald device, a rotary reversing valve movable

-in opposite directions from a neutral position for

controlling the fluid supplied to said fluid oper-
ated means, a servo contrcl valve for controlling
the pressure of the fluid operating on said device
and having a casing carried on said device, and
a link connecting said servo valve to the reversing
valve and in a dead center position when the re-
versing valve is in neutral,

9. In a wobbler type pump or motor, a fluid

" operated means for moving the wobbler out of

20

25

30

said servo valve to the reversing valve and in 2

dead center position when the reve;'smg valve is

in neutral.
7. In a wobbler type pump or motor, & fluid
operated means for moving the wobbler out of its

no-stroke position to forward and reverse stroke

positions, a fluld operated device opposing the
movement of the wobbler from its no-stroke pqsi-
tion and movable from a no-stroke position
wherein the device engages the wobbler on both
sides of its pivot axis to stroke positions wherein
it engages the wobbler on one side of its pivot or
the other, and effective to determine the wobbler
position for both forward and reverse stroke
adjustment, means for supplying fluid under
pressure to said fluid operated means and said de-
vice, a reversing valve movable in opposite direc-
tions from a neutral position for controlling the
fluid supplied to said fluid operated means, and
means for controlling the fluid acting on said
- device comprising & pair of servo valves, 8 casing
for said valves movable with said v.'levictii a fluid
ly passage to said device, and a relief pas-
Z:gg fym? fluid acting on said device controlled by
said servo valves and a pressure operable valve
normally restricting the flow of fluid through
said supply passage, and operable when the relief
passage Is closed to increase the pressure of fluid
on said device, .

8. In a wobbler type pump or motor, a fluld.

operated means for moving the wobbler out of
its no-stroke position to forward and reverse
stroke positions, a fluid operated device oppos-
ing the movement of the wobbler from its no-
stroke position and movable from a no-stroke po-
sition, wherein the device engages the wobbler on
both sides of its pivot axis, to stroke positions
wherein it engages the wobbler on one side of its
pivot or the other, and effective to determine the
wobbler position for both forward and reverse
stroke adjustment, means for supplying fluid
under pressure to said fluid operated means and
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its no-stroke position to forward and reverse
stroke positions, a fluid operated device oppos-
ing the movement of the wobbler from its no-
stroke position and movable from a no-stroke
position, wherein the device engages the wobbler
on both sides of its pivot axis, to stroke positions
wherein it engages the wobbler on one side of its
pivot or the other, and effective to determine
the wobbler position for both forward and reverse
stroke adjustment, means for supplying fluid
under pressure to said fluid operated means and
sald device, & rotary reversing valve movsable in
opposite directions from a neutral position for
controlling the fluid supplied to said fluid oper-
ated means, and means for controlling the fiuid
acting on said device comprising a serve valve,
a casing for said valve movable with said device,
a supply fluid passage to said device, and a relief
passage for fluid acting on said device controlled
by said servo valve, and a pressure operable valve
normally restricting the flow of fluid through
sald supply passage and operable when said relief
passage is closed to increase the pressure of fluid
on said device.

10. In g piston type pump or motor having sn

_element - with a neutral position and movable

varying amounts to either side of neutral to
determine the operation of the pump or motor,
& fuid operated means for moving said element
out of its neutral position to positions on either
side of neutral, a fluid operated device, opposing
the movement of said element from its neutral
position, means for supplying fluid: under pres-~
sure to said fluid operated means and said de-
vice, a reversing valve movable from and to a
neutral position for controlling the fluid supplied
to said fluid operated means, a pair of servo con-
trol valves for controlling the pressure of the fluid
operating on said device and having a casing car-
ried on said device, and means connecting said -
servo valves to the reversing valve at points.on
opposite sides thereof when the reversing valve is
in neutral,

11, In a piston type pump or motor having
an element with a neutral position and movable
varying amounts to either side of neutrsl to de-
termine the operation of the pump or motor,
& fluid operated means for moving said element
out of its neutral position to positions on either
side of neutral, a fluid operated device opposing
the movement of said element from its neutral
position, means for supplying fluid under pres-
sure to said fluid operated means and said device,;

" & reversing valve movable from and to a neutral

position for controlling the fluid supplied to said

- fluid operated means, and means for controlling

70

the fluid acting on said device coftiprising a pair
of servo valves, a casing for said valves movable
with said device, a supply fluid passage to said
device, and a relief passage for fluid acting on

' sai_d device controlled by said servo valves, and 2
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pressure operable valve normally restricting the
flow of fluid through said supply passage, and
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operable when the relief paséage is closed to in-
crease the pressure of fluld on said device.

"12. A motor driven multiple pump device com-

. prising a first pump having a casing and a pump

shaft extending outwardly from one end thereof,
a driving member for the shaft rotatably sup-
ported at the end of the casing from which the
shaft projects and having'gear teeth on its pe-
riphery, a second pump associated with and
" driven by the extending portion of said shaft
and having a casing secured to the casing of the
first pump, said first pump casing having a down-
wardly extending portion forming a fluid reser-
voir, a motor positioned under said second pump
and mounted on said downwardly extending cas-
ing portion and having a motor shaft extending
thereinto, a pinion on said motor shaft meshing

10
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with an idler gear which also engages the gear -

teeth on said drive member, means in the down-
wardly extending portion of said casing forming
a housing for said gearing and supporting a con-
trol fluid pump;, a shaft extending from said pinion
to drive said control fluid pump and a unitary
fluid direction and volume control device for said

© first and second pumps mounted within the pump

casings and embodying servo control means for
determining pump displacement,

13. A motor driven multiple pump device com-
prising a first pump having a casing and a pump
shaft extending outwardly from one end thereof,
a driving member for the shaft rotatably sup-
ported at the end of the casing from which the
shaft projects, a second pump associated with
and driven by the extending portion of said shaft
and having a casing secured to.the casing of the
first pump, said first pump casing having a
downwardly exteriding portion forming a fluid
reservoir, & motor positioned under said second
pump and mounted on said downwardly extend-
ing casing portion and having a motor shaft ex-
tending thereinto, means connecting said motor
shaft drivingly to said drive member, a control
fluid pump in the downwardly extending portion
of said casing, means connecting said motor-shaft
_drivingly to said control fluid pump and & fluid

direction and volume control means for said frst
and second pumps mounted within the pump cas-
ings and utilizing fluid from said control fluid
pump. o . ’ -
14, A motor driven multiple pump device com-
prising & first piston type pump having a casing,

a second piston type pump having a casing se- .

cured to the casing of the first pump, said first
‘pump casing having & downwardly extending por-
tion forming a fluid reservoir, a motor mounted
on said downwardly extending casing portion and
- having & shaft extending -thereinto, means for

_ " .driving said pumps from said motor shaft, and
" @ unitary fluid direction and volume control de-

vice for ‘each pump mounted within the pump
casing and embodying servo control means for
determining pump displacement, o
-15. In combination with & reversible flow pump
having & pair of pump ports, a by-pass port con-

" necting said pump ports, & valve closing one end,

of said by-pass port and extending through the

adjacent pump port, a spring urging said valve
' to seated position, and a differential piston means
_on the portion of said valve in said pump port
having & net effective area subject to the fluid
passing out of-said pump port equal substan-
tially to the area of said valve subjecter to the
fiuid in said by-pass port and: faced in the same
direction as said area and against tne acilon of
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16. In combination with a reversible flow pump
having & pair of pump ports, a by-pass port con-
necting said pump ports, & valve closing one end.
of said by-pass port and .extending through the -
adjacent puinp port. a spring urging said valve
to seated position, and a differential piston means
on the portion of said valve in said pump port ~ -
having a net effective area subject to the fluid .
passing out of said pump port equal substan-
tially to the area of said valve subjected to the
fluid in said by-pass port. . : e
17. In a wobbler type pump or motor, in com-
bination, a tubular casing formed with an in-
ternal shoulder, a cylinder block having a flange
around one end positioned against said shoulder, a
valve plate positioned against the flanged end of
the cylinder block and cooperating therewith to
form a cylindrical valve chamber, a gyratory.
wheel-like valve operable in said chamber, a cap
member positioned within the casing and against’
said valve plate, a ring member screw threaded
into the casing and overlying an annular por-
tion along the ‘outer edge of said cap member,
and a plurality of screw devices spaced annu-
larly around and extending in threaded engage-
ment through said ring member and into en-
gagement with said cap member to clamp the cap
member, valve plate and cylinder block together
and the cylinder block against said shoulder.

" 18. In a wobbler type pump or motor, in com-
bination, a tubular casing formed with an .in-
ternal shoulder, a cylinder block having a flange
around one end positioned against said shoulder,
a valve plate positioned against the fianged end
of the cylinder block and cooperating therewith
to form a valve chamber, a valve operable in said
chamber, & cap member positioned within the
casing and against said valve plate, a ring mem-
ber screw threaded into the casing and overlying

40 an annular portion along the outer edge of said
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cap member, and a plurality. of screw devices
spaced ennularly around and. extending in
threaded engagement through said ring member

.and into engagement with said cap member to

clamp the cap member, valve plate and eylin- -

- der block together and the cylinder bl(':ckvagainst )

" said shoulder.
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19. In a device of -the character described, a
casing comprising a cylinder block having a plu-
rality of annularly arranged parallel cylinders
formed therein and & port opening through one

" face of the block to each of the cylinders, said

ports being annularly arranged, a plate having
fluid supply and exhaust passages formed therein,
an annular flange on said cylinder block cooper-

-ating with the face of the block.and said plate .

to form &.cylindrica] valve chamber; one of said
passages communicating with said valve chamber
inwardly of said ports and radially outwardly of

_the center of the chamber, and the other of

sald passages communicating with said chamber
adjacent the periphery of the chamber, & wheel-
like valve comprising & rim, a hub and connect-
ing 'spokes, said rim and hub each having a

fluid-tight sliding fit in said valve chamber with

" both said cylinder block and said plate, sald
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hub and rim providing sald valve with & fluid -
tight seal at its inner periphery as well as at its

outer periphery, means for imparting to said

valve an eccentric motion whereby the valve suc- -
cessively connects the ports alternately to the
supply and exhaust passages, means for clamp-
ing said plate and cylinder biock flange together
and means forming & chamber adjacent said plate
on the side opposite sald valve chamber and in
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communication with the passage leading from the
valve chamber inwardly of said ports, thus sub-
jecting the outer face of said plate to the pres-
sure of the fluid in said chamber and maintain.
ing the plate in efficient sealing contact with
the valve. . : _

20. In a device of the character described, a
casing comprising a cylinder block having a plu-

. rality of annularly arrahged parallel cylinders

formed therein and a port opening through one

face of the block to each of the cylinders, said .

.ports being annularly arranged, a plate having
‘fluid supply and exhaust passages formed therein

*  and means forming an annular spacer interposed

between said plate and the face of the block co-
operating therewith to form a cylindrical valve
chamber, one of said passages communicating
with said valve chamber inwardly of said ports

and radially outwardly of the center of the

. chamber, and the other' of said passages com-
" municating with said chamber adjacent the pe-
riphery of the chamber, a wheel-like valve in said
valve chamber, means for imparting to said valve
an eccentric motion whereby the valve succes-
sively connects the ports alternately to the supply
and exhaust passages, and means forming a
chamber adjacent said plate on the side, oppo-
site said valve chamber and in communication
with the passage from the inner portion of the
‘vyalve chamber so as to subject' the outer face

" of said plate to the pressure of the fluid in said:

chamber and maintain the plate in efficient seal-
ing contact with the valve. - ) :

21. In a piston type fluid device -operable as

- & pump or as a motor and having an eiement de-

terminative by its position of the direction and

rate of discharge of fluid when the device is oper-

ating as a pump and the direction and rate of

operation when operating as a motor, a first fluid -

pressure actuated means for moving said element
in opposite directions from & neutral position, a
member movable in one direction from a neutral
position and operable to control the position of
said element on both sides of its neutral position,
8 second fluid pressure actuated means operable

2,373,723

rate of discharge of fluid when the device is
operating as a pump-and the direction and rate

- of operation when operating as a motor, a first -

fluid pressure actuated means for moving said
element in opposite directions from a neutral po-

" sition, a member movable in one direction from &

10.
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neutral position and operable to control the posi-
tion of said element on both sides of its neuiral
position, a second fluid pressure actuated means
operable to move said member toward its neutral
position, means for supplying fluid under pres-
sure to said first fluid pressure actuated means
and continuously supplying fluid to said second
fluid pressure actuated means to urge said mem-
ber toward its neutral position, a_rotary reversing
valve movable from and to a neutral position for
controlling the fluid supplied to said first fluid
pressure actuated means, a pair of servo control
valves for controlling the pressure of the fluid
operating on .said second fluid pressure actu-
ated means and having a casing movable with
said member, and means connecting said serve
valves to the reversing valve at points on oppo-
site sides thereof when the reversing valve is in
neutral so as to move in opposite directions as

. sald>reversing valve is moveq in either direction

30

from neutral. .

23. In a piston: type fluid device operable as
a2 pump or as & motor and having an clement
determinative by its position of the direction and
rate of discharge of fluid when the device is op-
erating as a pump and the direction and rate of
operation when operating ds a motor, g first
fluid pressure actuated nieans for moving said
element in opposite directions from a neutral po-
sition, a member movable in one direction from a
neutral position and operable to control the po-
sition of said element on both sides of its neutral
position, a second fluid pressure actuated means
operable to move said member toward its neutral
position, means for supplying fluid under pres-
sure to said first fluid pressure actuated means

. and continuously supplying fluid to said second
" fluid pressure actuated means to urge said mem-
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to move said member toward its neutral posi- .

tion, mea.ns for supplying fluid under .pressure
to said first fluid pressure actuated means and

continuously supplying fluid to said second fluid .

pressure actuated means -to urge said member
toward its neutral position including means form-
ing a port movable with said member, mechanism
for controlling the pressure of the fluid acting
on said secorid fluid pressure actuated means in-
cluding a servo valve positioned to control said
_port, a reversing valve for controlling the supply
of fluid to said first fluid pressure actuated means,
‘and means connecting said servo valve to operate
~ with said reversing valve.

22. In a piston type fluid device, operable as
& pump or-as a motor, and having an element de-
terminative by its position of the direction and
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ber toward its neutral position including means
forming a fluid supply passage and a discharge
port, the latter being movable with said member,
8 reversing valve for controlling the supply of
fluid to said first fluid pressure actuated means,
and mechanism for controlling the pressure of
the fluid acting on said second fluid pressure ac-
tuated means including a valve positioned to con-
trol said port and connected to operate with said

‘reversing valve to determine the extent of move-

ment of said element in the direction deter-
mined by said reversing valve, and a pressure op-~
erable valve normally restricting the flow of fiuid
through said supply passage and operable when
said port is closed to increase the pressure of the
fluid supplied to said second fluid pressure actu-
ated means, - .
_ GUNNAR A, WAHLMAREK,



