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14 Claims:

This in’»‘r’ention‘ relates to high pressure pumps,
and more particularly to' 4 rotary pump of ‘the

radial cylinder type adapted espemally for operat-

ing:a hydrauhc press. -

Orie of the objects’ of ‘the invention is to pro-
vide a.pump of such construction as to. prevent
vibration ‘of the pipe: line caused by strokes of
the" pistons” which 'is” accomplished 'in my con-
struction due mainly tothe fact that two cyhn-
ders are always d1scharg1ng at the same t1me at
90 degrees intervals.’ 2

Another' object is to provfde & pump, the: out=
put. of which' has a definite maximum pressure
which may be maintained, but not exceeded for
each setting of a control inember. :

A further obJect is to supply a ‘pump of bal-
anced character ~which facilitates. lubrication
when lubrlcatmg 011 1s used -as -the pressure
medium: i
,“With the foregomg obJects outhned and with
other’ objects in view which will appear as the
description’ proceeds, the-invention consists in
the novel features hereinafter described in detail,
illustrated -inthe’ accompanying. drawings, and

more- particularly pointed: out in the appended v

<.claimsy
- In the-drawings:

“Fig. ¥ is a; side elevation; partly in vertical sec-
tlon of my improved pump: structure shown 1n
use w1th a-hydraulic press. :

Fig: 2.is a- transverse vertical secbmnal view of
the pump on an enlarged scale and shown partly
in elevation: ’

Fig. 3 is: g Vertlcal longltudlna.l sectional V1eW
taken on the line'3:—3 of Fig. 2.

Fig. 4 is- an-‘enlarged: transverse vert1ca1 sec-
tional view of a detaxl taken on the line 4—-4 of
‘Flg 3.

‘Referring to the drawmgs 5 de51gnates a-sta-
tionary tubular shaft having a crank portion 6
at-one end thereof. The opposite’end of the shaft

- is/connected. by :a - screw threaded joint to: an

ably secured in posmon by any su1tab1e means

. such'as & nut 17 ‘having threaded engagement

10

with: the bushmg 1. For reinforcing  purposes;
struts 18 are: arratiged. between ‘the peripheral
portion’-of the-plate: 1§, and a brace‘ collar- 19

‘which surrounds and shdably engages the bush- -

ing I'Tl.

For seahng purpcses a packing  ring: 20 is
arranged ‘between the parts e - and: Il and -is-
engaged by a-threaded gland 21

The' drive sleeve may be turned by any’ suitable
meang such as '@ belt driven pulley 22 keyed to
thesleeve as indicated at 23.

"The drive sleeve'is provided at-one end Wlth
a shouldered flange 24 which slidably engages the.
flange’ I3, Between the flanged end of the drive
sleéve and the stationary crankshaft, there is a
valve seat bushing 25 havmg an internal frusto-
conical surface engaging a corresponding surface
at the exterior of the crankshaft. ‘

‘Four ‘or more radlally arranged eylinders: 26

- have their inner ends’ in‘threaded connectioh with

30

et

adapter: T-that may be connected by a pipe 8 to .

any means. for utilizing' the output of the pump;

for example, a- hydraulie:press 9. As-best shown 4:

in Fig. 3, the shaft. supports, a-rotatable: drive

sleeve’ {8, which rotates: in 8 reservoir bushing 11,

At. one end, the latter extends into’ a réservoir .
provided. -with: an: outwardly -ex- ~
50

$2 " and- .is
tending fAange I3 abutting a- reinforcing -plate
{6 which in turn abuts one-of the:walls of the
réservoir. - Sealing’ gaskets: 15 are arranged be-
tween the parts 1%, 13 and 4, and‘a good’ joint
is' maintained by drranging & clamping plate 16 at
the exterior of-this-wall..'Sueh’ plate is'adjust-

‘the shaft.

the drive sleeve; ard the inner ends of such cyl-
inders communlcate by ports 2T either with an
intake groove 28 or a discharge groove 29 of the
crankshaft; the groove 28 communieating with an
inlet’ pagsageway 30 of the shaft; and the groove
29 communicating with'an' outlet passageway 31
which-is’ within'the' shaft’ and leads to the: pipe
8 ‘As best shown in Fig. 4, the grooves are so ar-. .
ranged . with.relation to the cylinders that two:
eylinders.are in communication” with the intake
groove while the other two cylinders are in com-

‘mumcatmn with the discharge groove.

‘From Fig. 2-it may be seen that the disk 32 of
a master connecting rod 33 is rotatably mounted
upon the crank portion: of the stationary shaft
s0-as--to travel about-an axis arranged eccentri-

.cally to the axis of the main portion of the shaft, -

and the master corinecting rod 33 is preferably
provided “with “a central bearing 34. - A thrust
plate 35 is held in. contact with-the bearing por-
tion:of the master connecting rod 33 by means of
a thrust nut 36 threaded on'the crank portion of
Other - connecting rods or links 3T
have . their inner ends. pivotally connected at 38
to the disk of the master connecting rod 33 and

. the outer end portion of each connecting rod is

'55

preferably. of "U-shape; as indicated at 39 (Fig.
3), so-as to receive the head‘portmn 40 of a piston
4L "Obviously, there is'one piston for each'cylin-:
der and the enlarged heads of the pistons slidably - :
and rotatably engage: pins-42. by which. they are
secured to. the crank connecting rods. .

The' pistons; cyhnders and crank rods all ro-
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tate in unison with the drive sleeve (8, and they
are preferably arranged in a two-part housing 43
that is fixedly connected at 44 to the drive sleeve
so as to rotate therewith. This housing of the
main parts within the reservoir prevents turbu-
lence, as best shown in Fig. 1, while at the same
time allowing the pressure medium within the
reservoir to enter the housing through a central
aperture 45.

From Fig. 3 it will be noted that the stationary
crankshaft has a thrust flange 46 against which
flange 41 of the valve seal bushing 25 presses, and

-this contact and also the contact between the
conical part of 5 and the conical inner surface of
valve seal bushing 25 is mamtamed by the means
now to be described.

A bushing 48 which has a press fit with one end
of the drive sleeve, and a sliding fit on the sta-
tionary crankshaft, provides a recess for pack-
ing 49 held in place by a packing nut 50. An
anti-friction thrust assembly 5! surrounds  the
stationary shaft and is pressed against the nut
50 by means of a coil spring 52, the compression
of which may be adjusted by a nut 53 in threaded
connection with the crankshaft and which may
be secured in fixed position by a set screw 54.

As the oil used as a pressure medium may also
serve as a lubricant, it may travel between the
bushing {1 and drive sleeve 10 for the purpose of
lubricating moving parts, and to prevent such
oil from leaking, I arrange an internal annular
groove 85 within the bushing so that it may dis-
charge such oil through a relief line 58 back into
the reservoir. A port 56 which extends through
the drive sleeve from the shaft 5 to the bushing
i1, provides a passageway and prevents a high
pressure from building up against packing ring
49. A union fitting or coupling 5T may be em-
ployed in returning such oil to the reservoir by
means of a pipe 58 connected at one end to the
union and at its other end to a three-way valve

59 which in turn -is connected by a pipe 60 to

another union 61 that is connected to the lower
portion of the reservoir. To permit inspection of
the oil, the three-way valve, as shown in Fig. 1,
may be connected to a tube 62 which leads to
the top portion of the reservoir and has an in-
spection element 63 interposed therein. Any fluid
can be pumped by this invention and its use will
not be restricted to pumping oil, or for operating
hydraulic presses. )

In operation, a suitable prime mover turns the
pulley 22 which rotates the drive sleeve {0. As
the latter carries the cylinders, and they turn

as a group about the axis of the main portion -

of the shaft 5, the pistons 41 will be moved
radially -in and out relatively to said axis be-
cause of the fact that the connecting rods are
operably connected to the bearing 84 which
rotates eccentrically with regard to said axis.
As the cylinders travel, the pressure medium in
the reservoir will be drawn through 30 and 28
into the cylinders as the pistons therein move
outwardly. Then; as the pistons move inwardly,
the pressure medium will be forced through 29,
31 and 8 to the hydraulic press 8. Of course,
the pressure medium will' be returned from the
press to the reservoir by any suitable means, not
shown.
which can be. set in any position and held there
by the set screw 54, presses against the com-
pression spring 52. As the inner surface of the
valve seat bushing 25 is frusto-conical, it has a
running fit on the somewhat longer tapered sec-
tion of the portion of the crankshaft which it

In such operation the thrust nut 53, -
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5 pack. to the reservoir.

surrounds. They fit perfectly throughout their
surface of contact. Under the high pressures
used, there will be a slow leakage of the pres-
sure medium between these surfaces, flowing both
to the left and right (Fig. 3) from the ports 21
during discharge. This leakage pressure medium
exerts a pressure substantially perpendicular to
the two frusto-conical surfaces. The horizontal
component of the pressure on the shaft 5 tends to
force it to the left, and. similarly, part. 25 is
forced toward the right. The compression spring
52 will establish a balance with the force moving .
the crankshaft to the-left, and the.pressure
gauge (not shown) will hold steady even when
the entire output of the pumbp is by- -passing
direct to intake port 28, or back into the reservoir
by going to the left between flanges 46 and 41, or
through relief line §8, due to the: press having
reached the end of its stroke.  The crank shaft
thus acts as a relief valve when the hydraulic
press comes to the end of its stroke, by moving
to the left and thus creating a passageway be-
tween the conical inner surface of the valve seat
25 and the outer surface of the cone shaped part
of the crankshaft through which the: pressure
medium can pass.

My improved pump is particularly advan-
tageous for use with. hydraulic presses employed
in the manufacture of plastics such as Bakelite,
which come in powder form and have to be com-
bressed ‘just the right amount to. become solid
and almost unbreakable. Too  much. pressure
injures .the quality of the.product, and as my
pump automatically relieves the pressures when
it reaches the desired maximum, it is manifest
that the pump is especially useful with ~such
presses.

It will be obser ved that oil passing to the right
by leakage or otherwise from the valve ports
21 during discharge, passes between the parts §
and 10, then through the hole or holes 58 to the
exterior of the driving sleeve 10, then via the
groove 55 around. the inside of the bushing i1
until it reaches the union 57 from which it passes
This structure prevents
a high pressure from building up against the
packing ring 49, which I found would not form
an effective seal without this relief provision.

There is no vibration of the pipe line 8 caused
by the piston strokes in my pump, because there
are always two cylinders discharging at the same
time at 90 degree intervals.

Rotation of the pump being $o ‘the right (Fig:

2), no special provision. has to be made to0 pre-

vent the rotation of the inner group of parts
except the use of right hand threads. on the
adapter 7 and the crank shaft 5.

While I have disclosed what I now consider to
be a preferred embodiment of the invention in
such manner that the same may be readily un-
derstood by. those skilled in the art, I am aware
that changes may be made in the details dis~ -
closed, without departing from the spirit of the
invention, as expressed in the claims.

What I claim and desire to secure by Letters
Patent is:

1. In a structure of the character described,
a crankshaft member, a sleeve member surround-
ing the crankshaft member; one of said members
being rotatable relatively to the other, means for
rotating the rotatable one of said members, a
plurality of radially disposed cylinders fixedly
connected to the sleeve member, a valve sleeve
having ports, one for each cylinder, pos1t1oned
between said members and rotatable ‘with one
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of' said members, the: ports..of’ ‘t'h‘e ‘valve sleeve
communicating with: the inner ends: of the ‘cylin-
ders, an ‘intake- passageway in the erankshaft

havirg a- portion: extending: transversely thereof -

and of such length. as fo-communicate simultane-
ously with: a: plura;hty of adjacent: ports: of.the
valve. sleeve, & discharge passageway in ' the
erankshaft member having .a portion extending
transversely. thereof .and- ofl such length: as:to
communicate simiultaneously with-a plurality of
ports: of the valve sleeve;. pistons: slidably fitted
in:the: cylinders, ‘means. operatively: connecting.

the outer ends:of the pistons:to the:crank portion.

of the crankshaft member; whereby the pistons
are:forced to:reciprocate due:to. rotation: of one
of said ‘members;. ome: of 'said. members: being

3

1 said: members being axially: movable» relatively to
. the: other one of said members, yielding means

‘-movement and to-maintain the contact between ' .
said: frusto-conical surfaces; and means: for dis-

functioning' to hold said members against axial

charging a pressure medium from betWeen sald
members. ‘ o

‘4, In @' pump; a crankshaft member a sleeve -

" member:surrounding the crankshaft member, one

10,

of said members being rotatable relatively to the

. other; means for  turning one:of said members; &

‘axially. movable relatively to: the: other one of

said.  members,  yielding means -functioning: to

hold:said: members: against axiall movement, and
means. for'discharging pressure' medium from be=

tween said members:
2! In; @ structure: of the: character descmbed‘

plurality of radially: .disposed cylinders fixedly
‘connected to the sleeve: member; a. valve' sleeve -
having ports; one for each cylmder ‘positioned -

between. the erankshaft and the sleeve member;

and rotatable with one of said members; the.ports -

of theivalve sleeve communicating with the inner. ..

ends of -the eylinders, an intake means- in - the :

. ‘erankshaft member extending transversely there-

 ‘of and of such length as to: communicate simul- -

. tameously with a. plurality of: adjacent ports of -

crankshaft member, a sleeve member sutround- -

ing:the: erankshaft member and: of less. length

than the:latter, one of said members being:rotat- 2

able relatively: to the' other, means: for 'rotating

‘theurotatable one: of saidi members,’ a. plurality

of vadially’ disposed cylinders fixedly: connected
tai ome: end’ portion. of the:sleeve member and: ar-
ranged: adjacent. to: the crank: portion: of the

erankshaft member;. a. valve sleeve. having: ports ‘

-ane: for-. each: cylinder: npositioned betweer. the
members and rotatable. with - one: of said :mem-

‘kers; the perts: of the valve sleeve communieat--

ing: with: the inner ends: of the: cylinders, an in-
take passageway in the crankshaft.member: hav-
ing:a.portion extending transversely: thereof and
“af: suclr lefrgtly as to. communicate simultaneously
with:.a plurglity  of adjacent. ports. of: the: valve
sleeve;. ‘a  discharge passageway: inc the: eramk-
shaft: member: having a portion: extending: trans-
versely thereaf and.ef such. lengthias: to com-
municate: simultaneously with. & plurality - of
ports of the valve. sleeve; pistons:slidably fitted
“inthe cylinders; means: operatively - connecting
. the outer ends: of the pistons:te: the erank. por-
tion - of said: crankshaft member,. whereby - the

pistons: are: foreed: to recipnecate: due: to. rotation

oft one -of said membens, ‘ane: of. saidl members
heing -axially: mipvable: relatively to-the other,
vielding ‘means: for. yieldinegly: retaining. one: of
- said: members: against-axial: mowement! relatively
" torthe other, and means: for discharging: pressure
medinm from: between said: raembers..

3. In & pump, a.stationary erankshaft inember, ‘

& sleeve member: surrounding: and: rotatable: on
. ‘the crankshaft member, means: for turning:the
sléeve member; & plurality: of: radially: disposed
‘eylinders. fixedly connected to:the sleeve member,
a. valve sleeve: having: ports, one; for each cylin-
der; positioned between. the: crankshaft. and the
sleeve: member - and. rotatable with. the . sleeve

-the valve sleeve, an: intake passageway extending

into.one end of the crankshaft member and com- ‘

‘municating: with said intake means; a discharge .

means: in. the' crankshaft member extending:
transversely thereof and of such:a length:as to:
communieate simulbtaneously with a plurality: of
ports: of the valve.sleeve, a discharge passageway

" communicating with' the-discharge “means. and

30,
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- member; the: ports:of the: valve sleeve communi=:

cating: with: the: inner: ends: ofr. the: cylinders; an

intake: means: inx the: crankshaft member: adapted:

toicommunicate with the portsiof thelvalve:sleeve,
‘&, discharge means; in. the: crankshaft; menther
adapted- to; communicate: with-the ports of: the
valve sleeve, pistons: slidably; fifted:in: the cylin-
‘ders; means, operatively: connecting theouter ends
‘af the pistons; to: the; crank. portion: of said crank-
shaft member; whereby:the: pistons are forced. to
reciprocate. die: to rotation: of said: sleeve mem-
ber, -the: valve: sleeve: and. crankshaft member
having: contacting: frusto-conical surfaces; one. of

(9]

extending- through the: crankshaft member in a-

direction: toward: the opposite end.of the crank-

shaft member; pistons slidably fitted: in the cylin-
ders; means.operatively connecting the outer ends
of ‘the pistons to. the crank portion of said crank-
shaft member, whereby the pistons. are forced. to.
reciprocate ‘due; to rotation of:one of said mem-
bers; cooperating abutment; surfaces on said mem-
bers arranged adjacent: to. the crank portion of
the crankshaft member; yielding means mounted
at: the. opposite: end of the crankshaft member,
foryieldingly holding said'members against axial
movement relatively to one: another, and means
for-discharging pressure medmm from. bhetween
said ‘members.

5. In.& pump, & staetlonary crankshaft a drive:
sleeve: surrounding ‘the crankshaft; a stationary,
bushing in which'the drive sleeve is. journaled,

-and. through: which .the " drive ‘sleeve : extends,

means for turning the drive sleeve positionied-at:

‘one end: of ‘the:bushing; . a. plurality of: radially

disposed: cylinders, fixedly connected to:the drive

‘sleeve and:arranged: at the epposite end.of the-

bushing, a. valve sleeve having ports, one for each:

‘eylihder positioned: between the crankshaft and.

the :drive. sleeve and: rotatable: with- the latter,
the ports of: the valve sleeve communicating with
the inner-ends:of the: cylinders, an intake groove
in the crankshafi extending transversely thereof

‘and of such length as to. communicate simultane- -
-ously with: a. plurality 'of adjacent ports of -the ..

valve  sleeve, an. intake passageway extending

into one.end of the crankshaft.and communicat-

ing: with said groove; a discharge. groove in.the
crankshaft extending tr ansversely thereof ‘and-of
such-a. length: as: to: communicate: mmu]taneo’*islv

with s plurality: of ports: of the.valve sléeve, a .
- discharge passageway communicating.: with the

discharge groove. and .extending through . the

-crankshaft in a: direction- away from said cylin-

N

ders; vistons slidably fitted"in:the: cylinders; and
means operatively connecting the outer ends of

- the pistons' to. the crank portion. of said shaft, .

whereby the. pistons: are.:forced to' reciprocate
due to.rotation:of the drive-sleeve.

£ 6L In a pump, a: sta.’clonary crankshaft a dmve:‘
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sleeve surrounding the crankshaft, a stationary
bushing in which the drive sleeve is journaled
and through: which the drive sleeve extends,

means for turning the drive sleeve positioned at.

one end of the bushing, a plurality of radially
disposed cylinders fixedly connected to the drive
sleeve and arranged at the opposite end of ‘the
bushing, a valve sleeve having ports, one for each
cylinder, positioned between the crankshaft and
the drive sleeve and rotatable with the latter]
the ports of the valve sleeve communicating with
the ihner ends of the cylinders, an intake groove
in the crankshaft extending transversely thereof
and of such length as to communicate simultane-
ously with a plurality of adjacent ports of the
valve sleeve, an intake passageway extending
into one end.of the crankshaft and communi-
cating with said groove, a discharge groove in
the crankshaft extending transversely thereof
and of such a length as to communicate simul-
‘taneously. with a- plurality of ports of the valve
sleeve, a discharge passageway communlcatlng
with the discharge groove and extending through
‘the crankshaft in a direction away from -said
cylinders, pistons slidably fitted in the cylinders,
means operatively connecting the outer ends of
the pistons to the crank portion of said shaft,
wherehy . the pistons are forced to reciprocate
due to rotation of the drive sleeve, said crank-
shaft -being axially movable relatively to :the
drive sleeve, means for yieldingly holding the
crankshaft against axial movement in one di-
rection, and means for discharging pressure me-
dium - from between the crankshaft and dr1ve
sleeve.

7. A structure of the kind claimed in claim 1,
in which the valve sleeve and crank shaft mem-
ber have contacting frusto-conical surfaces.

8. In a structure of the character described,
a reservoir to contain a pressure medium, a sta-
tionary bushing connected to the reservoir and
having a bore communicating with the interior
of the reservoir, a drive sleeve journaled in and
extending through the bushing, radial cylinders
fixedly secured to one end portion of the sleeve

and arranged in the reservoir, means secured to
the opposite end portion of the sleeve for turn-
ing the latter, a stationary crankshaft extending
through the sleeve and having a crank end por-
tion positioned within the reservoir, a valve sleeve
having ports, one for each cylinder, positioned
between the crankshaft and the drive sleeve and
rotatable with the latter, the ports of the valve
sleeve communicating with the inner ends of the
cylinders, an intake passageway communicating
with the reservoir and arranged to simultane-
ously supply the pressure medium from the res-
ervoir to.a plurality of said cylinders, a dis-
charge passageway extending through thé main
portion of the crankshaft and arranged to simul-
taneously discharge the pressure medium from
a plurality of said cylinders; pistons slidably fitted
in the cylinders, and means operatively connect-
ing the outer ends of the pistons to the crank
portion of said shaft, whereby the. pistons are
forced to reciprocate due to rotation of the drive
sleeve.

9. In a structure of the character described, a
reservoir to contain a - pressure medium a sta-
tionary bushing connected to the reservoir and
having a bore communicating with the interior of
the reservoir, a drive sleeve journaled in and
extending through the bushing, radial cylinders
fixedly secured to one end portlon of the sleeve
and arlanged in the reservoir, mieans secured
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to the opposite end portion of the sleeve for turn-
ing the latter, a stationary crankshaft extending
through the sleeve and having a crank end por-

* tion positioned within the reservoir; a valve sleeve

having ports, one for each cylinder, positioned
between the crankshaft and the drive sleeve and
rotatable with the latter, the ports of the valve:
sleeve communicating with the inner ends of the
cylinders, an intake passageway communicating
with the reservoir and arranged to simultaneously
supply the pressure medium from the reservoir
to a plurality of said cylinders, a discharge pas-
sageway extending through the main portion of
the crankshaft and arranged to. simultaneously
discharge the pressure medium from a plurality
of said cylinders, pistons slidably fitted in the cyl-
inders, means operatively connecting the outer
ends of the pistons to the ecrank portion of said
shaft, whereby the pistons are forced to recipro-
cate due to rotation of the drive sleeve, and a
circular housing rotatable with the drive sleeve
and enclosing said cylinders and said connectmg
means.

10. In a structure of the character descnbed a
reservoir to contain a pressure medium a sta-
tionary bushing connected to the reservoir and

‘having a bore communicating with the interior of

the reservoir, a drive sleeve journaled in and ex-
tending through the bushing, radial cylinders fix-
edly secured to one end portion of the sleeve and
arranged in the reservoir, means secured to:the
opposite end portion of the sleeve for furning the
latter, a stationary crankshaft extending through
the sleeve and having a crank end portion posi-
tioned within the reservoir, a valve sleeve having
ports, one for each cylinder, positioned between
the crankshaft and the drive sleeve and rotatable
with the latter, the ports of the valve sleeve com-
municating with' the inner ends of the cylinders,
an intake passageway communicating with the
reservoir and arranged to simultaneously supply
the pressure medium from the reservoir to a
plurality of said cylinders, a discharge passage-
way extending through the main portion . of the
crankshaft and arranged to simultaneously dis-
charge the pressure medium from a plurahty of
said cylinders, pistons slidably fitted in the cyl-
inders, means operatively connecting the outer
ends of the pistons to the crank portion of said
shaft, whereby the pistons are forced to recipro-
cate due to rotation of the drive sleeve, said
crankshaft being axially movable relatively to the
drive sleeve, means for yieldingly holding the
crankshaft against axial movement in one di-
rection, and means for leading the pressure me-
dium from between. the crankshaft and drlve
sleeve to the reservoir,

11. In a structure of the character descrlbed a
reservoir to contain a pressure medium, a sta-
tionary bushing connected to.the reservoir and
having a bore communicating. with the interior
of the reservoir, a drive sleeve journaled in and
extending through the bushing; radial cylinders
fixedly secured to one end portion of the sleeve
and arranged in the reservoir, means secured to
the opposité end portion of the sleeve for turning
the latter, a stationary crankshaft -extending
through the sleeve and having a crank end por-
tion positioned within the reservoir, a valve sleeve
having ports, one for each. cylinder positioned
between the crankshaft and the drive sleeve and
rotatable with the latter, the ports of the -valve
sleeve . communicating with the inner. ends of
the cylinders, an intake passageway communicat-
ing with the reservoir and arranged -to simulta-
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neously “supply ' the: pressure medium from: the :

reservoir to a plurality of said’cylinders, a dis-
charge passageway extending through the main

portion of the crankshaft and arranged to simul-~

taneously discharge the pressure medium from a
plurahty of said cylinders, pistons slidably fitted
in the cylinders; and means operatively connect-

‘5“1‘

13. In a structure of the character descrlbed a

- crankshaft, member, a sleeve member surround-

ing the outer ends of the pistons to the crank . '

portion -of said shaft, whereby the pistons are
forced to reciprocate due to rotation of the drive

10
.- sleeve, the last ‘mentioned means  comprising g ‘

master crank: rod .-rotatably mounted. on the -

crankshaft and connected to one of sa1d pistons, -

".and other rods pivotally connected to'the master
crank rod and to the other pistons: h

12,-In a structure of the character described, a
reservoir to contain-a pressure niedium, a sta-

tionary bushing connected to. the reservoir and-

having a bore communicating with the; 1nterzor of
the reservoir, a drive sleeve journaled ih'and ex-
tending- through ‘the bushing, radial cylinders
fixedly secured to one end portion of the-sleeve
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and arranged in the resefvoir, means secured to -

the opposite énd portion of thesleeve for. turn-
ing the latter, a’ stationary: crankshaft extend-
ing through the sleeve and having -a crank end
. portion positioned ‘within' the reservoir, a valve
sleeve having ports, one for each cyhnder POsi=-
tioned between the. crankshaft. and. the drive
sleeve and rotatable with the latter, the ports of
the valve' sleeve communicating” with the inner
ends of the cylinders, an intake passageway com-
municating with ‘the reserv01r and:arranged to
snnultaneously supply: the pressure medium from
the Teservoir to a ‘plurality of said eylinders, a
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-ing the crankshaft member one of said members

being rotatable relatively to the other, means for:

~rotating: the rotatable one of said members,- &

plurality of radially disposed cylinders ﬁxedly

.connected to: the ‘sleeve member, g valve sleeve

having 'ports; one for- each cylinder positioned
between 'said; members and rotatable with-one of '
said members, the ports of the valve sleeve com-
municating wrth the inner ends of the cylinders,
an intake passageway in the crankshaft having a-
portion extending transversely thereof and -of

.such length as to-communicate simultaneously -

with a pluarltiy of adjacent ports of the valve
sleeve, a discharge passageway in the crankshaft
member having a portion extending transversely.

thereof and of such length as to communicate - ‘

simultaneously witha. plurality of ports of the

valve sleeve, pistons: slidably fitted in the cylin-
" ders, means operatively.connecting the outerends

of'the pistons to the crank portion of the crank-

shaft-member, whereby the pistons are forced to .

reciprocate due to rotation of one.of said mem-..
bers, one of said members being axially. movable
relatwely to the other one of said members, yield-
ingmeans functioning. to" hold said members
against axial movement, means for dlschargmg
the pressure medium from-between' said mem-
bers, and- packing means arranged at one-end

..of the sleeve member for sealing the space be-
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discharge passageway - extending through the L

main portion of the crankshaft and arranged to

simultaneously d1scharge the pressure medium

from g plurality of said: cyhnders pistons:slid-
ably. fitted in the eylinders, means. operatively
connecting the outer ends of the pistons:to the

tween said’ members at that end of the sleeve )
member; ;

14..In & pump, a statlonary shaft a rotatable
shaft surrounding and mounted .on the station-
ary shaft, said stationary shaft having g frusto-
conical portion, intake and discharge :passage-
ways in said frusto- comcal portion, valve means
rotatable with' the rotatable shaft and having a

40 frusto-conical  surface rotatable’ on the: frusto-
.-conical .portion of -the statlonary shaft, one. of

crank portion of ‘said shaft; whereby the pistons

are forced to reciprocate due to rotation of the
- drive sleeve, said crankshaft being axially mov=
able relatively to the drive sleeve, means mounted

said ‘shafts being axially ‘movable relatively to"
the other to provide a :slight' space' between' the

. frusto-conical surfaces; ports extending through
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on the crank shaft and engageable with the drive

sleeve ~for- 'yieldingly . holding . the crankshaft

against -axial movement in one direction, and
‘means for leading the pressure medium from be-
tween the crankshaft and drive sleeve to the res-
ervoir, the means connecting the outer ends .of
the pistonsto the crankshaft being movable with
the crankshaft relamvely to the pistons when the
crankshaft moves axially,’
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said valve means and arranged to communicate-
with said intake and discharge passageways, cyl-

-Inders rotatable with the rotatable shaft,; pistons

arranged to reciprocate in the cylinders; mears

‘for causing reciprocation of the pistons when the

rotatable shaft is turning, yielding ‘means func- -
tioning to normally -hold the shafts against rela-
tive axial movement, and means for discharging

a pressure medium from between said shafts,
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