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12 Claims. (Cl 103—2)
1 : . 2 '
 This invention relates to a variable displace- taken in connection with the accompanying
ment pump. It is the general object of the in- drawings in which:

vention to provide a new and improved pump of
this type.

_ parent from the following detailed description

Fig. 1 is a longitudinal central sectlon through

& preferred form of the invention.

Tt is another object of the invention to pr0v1de 5 Fig. 2 is a section approximately along ‘the
a new and improved variable displacement pump line 2—2 of Fig. 1.
having a plurality of piston and cylinder devices Fig, 3 is a fragmentary section along the line
and a plurality of independent outlet ports to- 3-—3 of Fig. 1.
gether with driven valve mechanism for con- Fig. 3a is a fragmentary sectlon along the line
trolling the flow of fluid to the discharge ports. 10 3¢—3a of Fig. 1.

Another object is to provide such a pump PFig. 4 is a section along the line 4—4 of Fig. 1.
adapted to supply fluid equally distributed to a Fig, 5 is a fragmentary sectlon along the line
plurality of outlet ports and without detrimental 5—5 of Fig. 1.
pulsation of the fluid pressure at the ports over Fig. 6 is a fragmentary section along the line
a wide speed range. 15 6—6 of Flig. 1.

Another object is to provide a variable dis- Fig. 7 is a section along the line T—T of Flg 1.
placement pump of the wobbler type having a Fig. 8 is an enlarged fragmentary section
plurality of piston and cylinder devices, a plu- through the servo control with the parts posi-

~ rality of discharge ports, and valve mechanism tioned to effect a decrease in the output of the
for controlling the flow of fluid through the 20 pump.
pump, said valve mechanism including a plate- Fig. 9 is a similar view showing the parts 1n a
like valve member having an annular row of position of equilibrium,
ports therethrough, one associated with each Fig. 10 is a similar view showing the parts in
cylinder, and means for effecting a gyratory position to effect an increase in the output of
movement of said valve so that cylinders are con- 25 the pump.
nected: in sequence to the corresponding dis- While the mventlon is susceptlble of various
charge ports. modifications and alternative constructions, it is

Another object is to provide a piston type pump shown in the drawings and will hereinafter be
with an auxiliary pump for supplying fluid under described in a preferred embodiment. It is hot

" pressure, some of which is utilized to lubricate 30 intended, however, that the invention is to be
the pump pistons and to prevent leakage of the limited thereby to the specific construction. dis-
fluid pumped by the piston pump. closed, but it is intended to cover all modifica-

Another object of the invention is to provide tions and alternative eonstructions falling within
such a multiple piston pump adapted particularly the spirit and scope of the invention as defined
for handling a fuel, such as gasoline, which has 39 in the appended claims.
little or no lubricating properties, and to include As illustrated in the drawings, the invention
an auxiliary pump handling a lubricating liquid comprises generally a hollow casing having a
such as oil, some of which is used to prevent somewhat tubular section (@ and an end section
leakage of the gasoline, and furthermore is fed i1, a cylinder block 12 having a plurality of eylin-
into the gasoline through normal leakage paths 40 der pores 13 in which pistons {4 are reciprocable,
of the piston pump so as to provide a lubricant a drive shaft !6 rotatably mounted in the casing,
for the pistons and valve mechanism of that a wobbler device {7 for converting rotary motion
pump. It is a particular object of the invention of the shaft into reciprocatory movement of the
to provide a fuel pump of this type with means ,, Distons, an annular plate-like valve 18 for con-
for adjusting the pressure of the liquid handled > CroUing the flow of fluld to and from the cylin-

ders, an inlet port 1§ and a plurality of dlscharge
by the auxiliary pump so as to vary the amount
ports 28, one for each of the eylinders i3.
of lubricant fed into the fuel. The “cylinder block 12 nerall 1
A further object is to provide a new ‘and im- is generally annular in
form and hags an ‘integral flange 2i positioned
~proved control mechanism for a variable dis- 50 hetween the casing sections 10 and (I, the casing
placement pump, and more particularly a servo sections and flange being secured together by a
) type of control mechanism of new and improved plurality of screw devices 22, - The cylinder block
_construction, is provided with a cylihdrical recess in its right
‘Other objects and advantages will become ap~ 55<hand end (Fig. 1). to form g cyhndrmal valve

chamber 23 having opposed parallel faces 24 and
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25. It is in this valve chamber and against these
faces that the valve 18 is positioned.

The shaft 16 is rotatably mounted in the casing
by meéans of a roller bearing 26 and a ball bearing
21 at the left hand end of the casing, and by
means of a roller bearing 28 supported in the
cylinder block 12. The wobbler device 1T com~
prises an inner ring member 29, which Is piv-
otally mounted on the shaft 16 by means of a

diametrically extending pin 30 (Figs. 1 and 2)-

and is operable by means of a piston 31 in a cylin-
der 31’. A piston rod 32 is connected by a pivot
pin 33 to the inner ring 29 of the wobbler. The
wobbler includes an outer ring 34 carried on
the inner ring by means of a ball bearing 35, and
arranged with g flat end face 36 in position to
engage the adjacent convex ends of the pis-
tons 4. .

The pistons 4 have relatively larger portions
. 14, which engage in larger portions 13’ of the

cylinder bores. This provides each piston with
an annular surface 37 which functions in a man-
ner hereinafter more fully described.

The flow of fluid to and from the cylinders 13
is controlled by the valve {8 which as illustrated
in the drawings is a wheel-like member, having
a hub portion 40, an annular rim &i, and a plu-
rality of spokes €1’. The valve is positioned with
its annular rim portion 41 in the cylindrical valve
chamber 23 so as to be intermediate the adjacent
ends of the cylinders 13 and the alined discharge
ports 20 opposite thereto. The valve is given a
gyratory movement by means of .an eccentric pin
42 which is carried on a shaft 43 positioned in
axial alisnment with the shaft {6 and connected
thereto by means of multiple splines 44 and a

Ting 45 which is secured to the shaft 16 by a
pin 46.

The valve 8 is provided with a plurality of
ports 47, one for each cylinder {3, and so located
in the annular or rim portion 4{ of the valve that
during operation thereof the ports 47 connect the
eylinders 13 to the corresponding opposite dis-
charge ports 29 in rofational sequence and alter-
natively the outer edge of the rim connects the
eylinders 13 to the valve chamber 23 exteriorly
of the valve 18, as shown for example in the
right hand portion of Fig. 4. The main fluid
handled by the pump is supplied to the outer por-
tion of the valve chamber 23 from the inlet port
19 through a plurality of ports 48 (Fig. 4) which
extend radially through the rim portion 41 of
the valve. With the parts as illustrated in Fig. 4,
fluid is thus being supplied to the right hand cyl-
inders (3 and is being discharged from the left
hand cylinders. The valve ports 41 are alined
with the eylinder ports and discharge ports when
in their wide open positions.

In order to maintain the ports 471 of the valve
continuously connected with the adjacent cylin-
ders (3, means is provided for preventing sub-
stantial rotary movement of the valve 18 during
operation of the pump. As illustrated in the
drawings a pair of shafts 58 (Figs. 1, 3, and 6) are
rotatably mounted in sleeves 50’ secured in a
bushing 51 secured within the casing section fi.
The shafts 53 are parailel to the shaft 43 and
spaced equi-distantly therefrom above and to one
side of the shaft 43 as shown in Figs. 6 and 7.
These shafts 52 carry eccentric pins 52 which
engage in bores 53 in the valve I8 spaced equi-
distantly from the central bore 40. ‘The pins 42
and 52 have the same eccentricity with respect
to the shafts on which they are carried, with the
result that the pins 52 serve as idlers to hold
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4
the valve 18 against rotary movement during the
gyratory movement thereof.

In the form of the invention herein disclosed
there are 24 cylinders 13 and 24 discharge ports
28. However the pump has but 8 outlet ports 54,
each one communicating with 3 of the discharge

ports 20. The discharge ports 20 are connected in

groups of 3 by means of annular passages 55 in
the casing section {1, eight in number. Each of
the annular passages is connected to three dis-
charge ports, one hundred and twenty degrees
apart, as shown in Figs. 1 and 7 by means of
recesses 58. By connecting three equally sepa-
rated discharge ports to each outlet port, pulsa-
tion of the fluid pressure at each outlet port is
minimized over a wide range of speed.

‘During operation of the pump the pistons 14
are moved through their pressure strokes by
means of the wobkler {7. To return the pistons
through their suction strokes the annular sur-
faces 37 on the pistons serve as auxiliary pistons
and are subjected to a fluid under pressure sup-
plied from an auxiliary pump 60. The enlarged
portions (3’ of the cylinders are all connected
together by means of an annular chamber 61 in
the c¢ylinder block 2. The auxiliary pump 60,
which may be of a well-known rotary or gear
type, has an outlet port 62 communicating with
the chamber 61. An inlet port 63 for the aux-
iliary pump commnmunicates with the interior of
the casing section {8, which is kept filled with
a lubricating fluid such as oil.

The auxiliary pump comprises casing members
112 and {13 which are secured to a transverse
portion {14 of the cylinder block 2{ by a plurality
of screws (15. A pinion 65 is pinned on the shaft
43 and engages with an internal ring gear 66
located within a cylindrical chamber 67 in the
casing of the pump. A crescent shaped member
68 is integral with casing member {12 and sepa~
rates portions of the pinion and ring gear in a
well-known manner. ’ '

For controlling the position of the wobbler
plate {7 on the shaft 16 & tubular control mem-
ber 19 is slidably mounted on a cylindrical surface
11 on the exterior of the cylinder block 12. A plu-
rality of coiled springs 12 are positioned between
an -end flange 13 on the control member and the
cylinder olock, so as to urge the control member.
toward the left in Fig. 1 or toward a position
placing the wobble plate in neutral. Thus with-
out a fluid under pressure acting on piston 31,
the wobble plate is maintained in neutral posi-
tion by the control member 70. The movement
of the wobble plate from its neutral position is
controlled by the pressure of the fluid admitted
to the cylinder 3’ through a tube 14 which
extends axially through portions of the shafts 16
and 43, and which at its right hand end (Fig. 1)
is supplied with fiuid from the auxiliary pump 43
through intervening control means hereinafter
more fully described.

Adjustment of the cutput vélume of the pump
is accomplished by adjusting the angular position
of the wobbler 1T with respect to the axis of the
shaft 16. Preferably this is accomplished by a
servo-control mechanism of the type ‘illustrated
in Figs. 1 and 8 to 10. In this mechanism a lever
80 is pivotally supported at 81 on a casing 82
which houses the control and is secured to the
pump casing (0. The lower end 83 of the lever
80 bears against the exposed end of the tubular
control member 10 (Fig. 1). The upper end of
the lever is forked or bifurcated.

The casing 82 has alined hores 84 and 85 there-
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in, positioned parallel to-the shaft i6. A piston
- 86 is slidably mounted in the bore 84 and a sleeve
“valve 87 is slidable in the bore 85.  The right
hand end of the bore 85 communicates with a
larger bore or cylinder 88. An opposed piston
" 89 is slidable in cylinder 88 and has a tubular
stem 90 slidable in the sleeve 81 and through
~a bushing 110 fixed in the right hand end of bore
85. - A reduced portion 91 of the stem 90 extends
- into the sleeve 87 and carries a piston valve 92
which controls an annular series of ports 93 in
the sleeve. Externally the sleeve 87 has an an-
nular groove 94 which communicates in all of
- the positions of the sleeve with a passage 9%
(Fig. 1) leading to an annular recess 11l in
"member 112, Radial ports 116 in shaft 43 con-
nect the recess |11 at all times with the passage
- in tube 74 which leads to cylinder 31’. A rod 96
- has a collar 97 thereon positioned adjacent the

left hand end (Pigs. 1 and 8 fo 10) of the’ sleeve\

87. At one end the rod 96 extends into a ‘coni-
* cal recess 98 in the adjacent end of the piston
86 and engages the bottom of said recess.
other end of rod 96 passes through a bore in the
stem portion 91 and is pressed into a bore {i7
in the piston 89.
- The left hand end of the bore 84 is connected
" to a pump outlet port 20 by means of a passage
99 so that the piston 86 is at all times subjected
on its left hand end to the output pressure of
the pump. The right hand end of the bore 85 is
" connected by a passage 100 to the annular cham-
ber 61 (to which the outlet of the make-up pump
60 is connected by passage 62) so that the right
" hand end of the sleeve 87 is at all times sub-
jected to the constant pressure of that pump.
" The left hand end of sleeve 81 engages the up-
per bifurcated end of the lever 80. A plurality
of radial ports 101 connects the left hand end of
the bore 88 to the interior of tubular stem 80,
which in tfurn communicates, by means of the
opening through the sleeve 87 and a passage 120,
with the pump casing 10 which serves as a tank
or reservoir. A passage {02 connects the right
hand end of cylinder bore 88 with a cylinder 103
of a pressure control device in the form of a pis-
ton 104 which is slidable in said cylinder and is
actuable by a suitable connection 105 to an ac-
tuator 106.

For the purpose of maintaining g “uniform
pressure on the control fluid in the passage 100,
a2 pressure control or relief valve (25 (Fig. 1) is
connected to passage 100 by a conduit 126 and is
connected to a reservoir 1271 by a conduit 128.
The pump casing 10 is also connected to the
reservoir by a drain conduit 129. ‘The showing,
however, is diagrammatic in that in operating
the pump it is contemplated that the casing 10
will be substantially filled with an operating
fluid, such as oil. Thus, if a supplementary res-
ervoir {27 is used, it will be a closed reservoir if
located below the pump, but may be an open
reservoir if located at a suitable elevation along-
side or above the pump. A drain {38 is provided
in the casing 82 to drain off leakage fluid reach-

" ing an annular recess {31.

" In operation, the servo-control imechanism
- functions to adjust the angular position of the
' wobbler in accordance with the pressure in the
passage 102. With the parts as shown in Fig. 9,
they are in equilibrium with the ports 93 in sleeve
87 closed by the piston valve 82 (with the excep-
- tion of a small amount of leakage past the
..valve).  The control fluid in passage 95 is then

" trapped and maintained therein and holds-the
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" piston 31 and wobbler {7 in their adjusted posi-~
- tions.
- to the pressure of the fluid discharged from the

The piston 86 is continuously subjected

main pump and in the event this pressure rises,
the piston 86 is moved to the right in the bore 84
and through the rod 96, forces the valve piston

- 92 to the right to a position as shown in Fig. 8.

Fluid from the passage 95 and cylinder 31’ is
then permitted to -discharge through: ports 83
to the bore of sleeve 87 to the left of piston valve
92 and drain back into the pump casing 0. This
release of pressure from the wobbler piston 31
permits the springs 72 to move the tubular con-

" trol member 10 to the left (Fig. 1) and swing the

wobbler to a reduced stroke position nearer neu-
tral. This adjustment of the wobbler swings the
lever 80 in a clockwise direction so that the up-
per bifurcated end thereof moves the sleeve 87
to the right until the ports 93 are closed by pis-
ton valve 82. During the time this takes place,
the quantity of the fluid discharged from the
pump is reduced and, therefore, the pressure
thereof is reduced, so that piston 86 can move
back to its original position of Fig. 9 under the
influence of the pressure of the control fluid from
passage 100 against the right hand end of sleeve
81. The lever 80 and other parts also return to
the positions shown in Fig. 9.

When it is desired to increase the quantity of
the fluid discharged by the main pump, the ac-
tuator 106 is moved to move piston 104 to the
left. This causes a corresponding movement of
piston 89 and piston valve 92, toward the 1eft to
a position as shown in Fig. 10. Control fluid
from passage (00 can then pass through the
sleeve 87, the ports 93, groove 94 and passage 95
to cylinder 31’ and actuate piston 31 to increase
the pump stroke, overcoming the springs 72. . As
control member 70 moves toward the right (Fig.
1), the lever 80 pivots counter-clockwise under
influence of the sleeve 87 which is moved to-
wards the left (Fig. 10) by the control fluid un-
til the valve 92 closes the ports 93 in the sleeve.
The parts have then reached positions similar to
those shown in Fig. 9 wherein they are in equl-
librium.

The collar 97, which is fixed on the rod 96, is
provided with a plurality of ports (30 to permit
fluid to flow therethrough. This collar func-
tions to prevent “flutter” .or “hunting” of the
servo valve mechanism and to limit the move-
ment of the control rod 86 and the associated
pistons 86 and 89 relatively to the bifurcated up-
per end of the lever 80. Thus, if the piston 89
is moved towards the left from the position

. shown in Fig. 9, such movement is limited by
" engagement of the collar 97 with the upper end

of the lever 80, after which, the rate at which
the control piston i04 may be moved is limited
by the rate at which the control mechanism ef-
fects an adjustment of the wobbler. Similarly,
when the control rod 8§ is moved towards the
right as a result of increased pressure on the pis-

" ton 86, engagement of the collar with a shoulder

131 on the sleeve 87 limits the movement of the
rod relatively to the sleeve.

To decrease the output of the maln pump, the
actuator 106 is moved to the right to move piston
(04 to the right (Fig. 1) and thereby decrease the
pressure in the passage i02. This permits the

. pressure on the piston 86 to move the pistons

86 and 89 toward the right and to uncover the

* ports 93, as shown in Fig. 8. Control fluid from

75

passage 95 then passes through the ports 93,
the interior of sleeve 87 and the passage 120 and
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. permits the wobbler {7 to turn counterclockwise
(Fig. 1) under action of the spring 712. The
lever 80 then pivots in a clockwise direction (Fig.
-8) and moves the sleeve 87 toward the right to
close the ports 93 as the wobbler reaches its new
- position.-
The piston and cylinder device 104, 103 has
been illustrated diagrammatically in Fig. 1 to
represent a simple form of device for varying
. the pressure in the passage 182. As shown, the
piston 104 is under control of the actuator or
throttle 106. In practice, when using the inven-
tion as a means for supplying fuel to an aircraft
engine, it is contemplated. that the manual con-
trol of the actuator or throttle 106 will be modi-
. fled by.means interposed in the connection 105.
For example, the throttle 186 may control the
adjustment of a governor responsive to engine
speeds and the governor, together with an alti-
tude or air pressure operated device, function
jointly to control the pressure in the passage
. 102.
I claim:
~ 1. A pump comprising, in comblnatlon a cas-
_ing provided with an inlet and an outlet, means
forming a plurality of cylinders annularly ar-
ranged, pistons in said cylinders, a drive shaft,
means for converting rotary movement of the
shaft into reciprocatory movement of the pis-

tons, means forming a cylindrical valve chamber

having pairs of opposed ports with the ports of
each pair being substantially alined with each
other, one port of each pair communicating with
a cylinder and the other communicating with the
pump outlet, and valve means for alternatively
connecting the cylinder ports with the inlet and
for controlling separately and in repeated se~-
quence the flow of fluid from one to the other port
of each of said pairs of ports, said valve means
comprising an annular valve member having
valve ports therein, one associated independent-
1y with each of said pair of ports, eccentric
‘means driven by the shaft for imparting to the
~valve member a gyratory movement and means
for preventing rotary movement thereof.
" 2. A pump comprising, in combination, a cas-
ing provided with an inlet and an outlet, means
" forming a plurality of cylinders, pistons in said
cylinders, a drive shaft, means for converting
rotary movement of the shaft into reciprocatory
movement of the pistons, means forming a valve
chamber having pairs of opposed ports with the
ports of each pair being substantially alined with
each other, one port of each pair communicating
with a cylinder and the other communicating
with the outlet, and valve means driven by said
shaft for alternately connecting the cylinder
ports with the inlet and for controlling sep-
arately and in repeated sequence the flow of fluid
from one to the other port of each of said pairs
of ports.

3. A pump as defined in claim 2 wherein said
valve means comprises an annular valve member
having valve ports therethrough, one associated

" independently with each of said pairs of ports,
and which includes means driven by the shaft
for imparting to the valve member-a gyratory
movement and means for preventing rotary
movement thereof.

4, A pump comprising, in combination, a vas-
ing provided with an inlet and an ouflet, means
forming a plurality of cylinders having the fluid
handling ends thereof annularly arranged, pis-
tons in said cylinders, a drive shait, means for

convertmg rotary movement of the shaft into.
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reciprocatory -movement of the pistons, means
forming a valve chamber having pairs of opposed
ports with the ports-of each pair being substan-
tially alined with each other, one port of each
pair communcating with a cylinder and. the
other communicating with the outlet, an annu-
lar valve member for alternately connecting the
cylinder ports with the inlet and for controlling
separately and in repeated sequence the flow of
fluid from one to the other of each of said pairs
of ports, and means for actuating said valve
member comprising an eccentric pin on said shaft
engaging a central bore in the valve member, a
pair of shafts rotatably mounted in the casing
and parallel to said. drive shaft and eccentric
pins on said shafts engaging eccentric bores in

‘said valve member.

5. A pump as defined in claim 4 wherein said
annular valve member has valve ports therein,
one associated independently with each of said
pair of ports.

6. A fluid pump comprising, in combination, a
casing, a drive shaft rotatably mounted in the
casing, a plurality of main piston and cylinder
devices, inlet and. outlet ports, means for con-
trolling the flow of fluid into and out of the
cylinders of said devices including a wheel-like
valve, eccentric means on said drive shaft for
actuating said valve, eccentric means on shafts
parallel to said drive shaft and engaging said
valve to restrain it against rotary movement,
means driven by said shaft for actuating the
pistons through their pressure strokes, means
for returning the pistons through their suction
strokes comprising auxiliary piston and cylinder
devices associated one with each of said main
piston and cylinder devices, and means for main-

* taining fluid under pressure in said auxiliary

40
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cylinders comprising. means interconnecting the
auxiliary cylinders in a substantially closed cir-
cuit, an auxiliary pump device operable to pump
a lubricating liquid to said axiliary piston and
cylinder devices, and means for controlling the
pressure of said lubricating liquid.

7. A fluid pump comprising, in combination, a
casing, a drive shaft rotatably mounted in the

. casing, a plurality of piston and cylinder devices,

inlet and-outlet ports, means for controlling the
flow of fluid into and out of the cylinders of said
devices including a wheel-like valve, a first ec-
centric means on said drive shaft for actuating
said valve, a second eccentric means on a shaft

parallel to said drive shaft and engaging said

valve to restrain it against roftary movement,
means driven by said shaft for actuating the
pistons, and means for causing said second ec-
centric means to rotate in synchronism with the
first eccentric means.

8. A fluid pump comprising, in combination, a
plurality of main piston and cylinder devices,
means for controlling independently the flow of
fluid into and out of each of the cylinders of

said devices, means for actuating the pistons

through their pressure strokes, means for return-

ing the pistons through their suction strokes

comprising auxiliary piston and cylinder devices
associated one with each of said main piston and
cylinder devices, fluid conducting means inter-
connecting the auxiliary cylinders in a substan-
tially closed circuif, and means for maintaining
said auxiliary cylinders and circuit filled with
fluid under pressure comprising an auxiliary
pump, the auxiliary pistons being constantly ex~
posed to the pressure in said auxiliary cylinders,

& passage connecting the outlet of said auxiliary
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. pump with said circuit, and means for govern-
ing the pressure of the fluid in said cylinders.

9. A pump comprising, in combination, a num-
Ler of piston and cylinder devices, which number
is & multiple of three, means for reciprocating
the pistons relatively to the cylinders in repeated
predetermined sequence, means forming inlet
and discharge ports for the cylinders and includ-
ing a separate discharge port for each cylinder,
valve means for controlling the inlet and dis-
charge of fluid to and from the cylinders and
means providing outlet ports for the pump with
one outlet port for each three discharge ports
and means connecting each outlet port to dis-
charge ports equally spaced apart in the prede-
termined sequence of operation of the pistons.

10. A pump comprising, in combination, a plu-
rality of piston and cylinder devices, means for
reciprocating the pistons relatively to the cylin-
dears in repeated predetermined sequence, means
forming inlet and discharge ports for the cylin-
ders and including a separate discharge port for
each cylinder, valve means for controlling the
inlet and discharge of fluid to and from the cyl-
inders and means providing outlet ports for the
pump and means connecting each outlet port to
a plurality of discharge ports equally spaced
apart in the predetermined sequence of opera-
tion of the pistons.

11. A pump comprising, in combination, a plu-
rality of equally spaced and annularly arranged
piston and cylinder devices, means for recipro-
cating the pistons relatively to the cylinders in
repeated predetermined sequence, means form-
ing inlet and discharge ports for the cylinders
and including a separate discharge port for each
cylinder, valve means for controlling the inlet
and discharge of fluid to and from the cylinders
and means providing outlet ports for the pump
with one outlet port connected to a plurality
of discharge ports which are equally spaced
apart angularly in the predetermined sequence
of operation of the pistons.

12. A pump comprising, in combination, &
casing provided with an inlet and an outlet,
a drive shaft rotatably mounted in the casing,
a plurality of piston and cylinder devices for
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pumping & substantially non-lubricating fuid.
from the inlet to the outlet, valve means for
controlling independently the flow of such fluid
from the inlet into and out of the cylinders of
said devices and to said outlet, means driven by
the shaft for actuating the pistons through their
pressure strokes, means for returning the pistons
through their suction -strokes comprising side
wall chambers associated one with each of the
cylinders of said piston and cylinder devices,
fluid conducting means interconnecting said
chambers in a substantially closed circuit, means
for maintaining said chambers and circuit filled
with  lubricant under pressure comprising an
auxiliary pump for pumping fluid lubricant and
a passage connecting the outlet of said auxiliary
pump with said cireuit, and a reduced portion
on each of said pistons forming an auxiliary pis-
ton located in each one of said chambers and
constantly exposed to the pressure generated by
the auxiliary pump. :

GUNNAR A. WAHLMARK.
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