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1

This invention relates to pumps.
Objects of this invention are to provide a pump
in which the cylinders are arranged in a revolv-

ing rotor and the pistons reciprocate back and

13 Claims. (CL 103—162)

mediate their ends, and to so construct the parts |
of the pump that they may be produced by simple

~~ turning and boring operations without requiring

elaborate coring,

forth in the cylinders parallel to the axis of rota- § Further objects are to provide a pump of the
tion of the rotor, and to so arrange the parts above defined character which is very simple to
that mechanically the entire rotating assembly is make and which, as has been indicated, may bhe
accurately balanced ahout the center of rotation. produced by simple machine shop methods with-
Further objects are to provide a pump having out requiring any special apparatus whatsoever,
the cylinders formed in a revolving rotor and the 10 Embodiments of the invention are shown in the
pistons located within the cylinders, which is so accompanying drawings, in which: | -
arranged that the hydraulic pressures on dia- Figure 1 1s a vertical sectional view through the -
metrically opposed sides at each end of the rotor pump, such view corresponding to a section on the
are balanced so that there is no pressure due to  line i—I of Figure 2 with the parts, however, ar-
the hydraulic pressure transmitted to the main 18 ranged in their neutral position. o
~ bearings of the shaft of the rotor, and to so ar- Figure 2 is a horizontal sectional view on the
range the cylinders that the reaction due to hy- line 2—2 of Figure 1 with the parts, however, ar-
draulic pressure axially of the shaft is balanced ranged in one of their pumping positions.
so that there will, therefore, be no end thrust Figure 3 is a view of the left-hand ring, such
at either end of the shaft due to hydraulic pres- 20 view being partly in section. | - |
sure, thus minimizing friction and wear at the Flgure 4 is a sectional view on the line 8—4& of
bearings and on the revolving rotor. Figure3, L
Further objects are to provide a pump adapted Figure 5 is a top plan view of the pump, such
‘to pump fluid and primarily designed to pump a view being drawn to a smaller scale and showing
liquid such as oil, which is so made that the 25 the means for controlling the pumnp. e
pump may be made in g very small physical size - Figure 6 is a sectional view on the line §—6 of
and yet will have a relatively large capacity, and Figures 1 and 2, the direction of flow of the liquid
to so design the pump that it can be used to pro- being in accordance with the position of the parts
duce any desired pressure up to a very high pres- shown in Figure 2. - ST
sure if so desired. - | 30  Figure 7 is a sectional view on the line. 7-—71 of
Further objects are to provide a pump having Figures 1 and 2, the direction of flow of the liquid
rotating cylinders with pistons therein, in which being in accordance with the position of the parts
8 Piston controlling member in the form of g shown in Figure 2. T
ball bearing is carried by a pivotally mounted Figure 8 is a sectional view on the line 8—=8 of
yoke and is arranged to engage the pistons be- 35 Figures 2, 6 and 7, the direction of flow of the
tween the active ends thereof and to cause the  liquid being in accordance with the setting of the
pistons to oscillate back and forth to any desired parts shown in Figure 2. | ]
extent to thereby control the volume of liquid Figure 9 is a fragmentary top plan view of &
displaced by the pump, and fo so arrange the modifled form of control means for the pump.
apparatus that the pump is reversible by merely 40 Figure 10 is a view drawn to 2 reduceq scale
rocking the yoke about its pivotal axis, the yoke showing the semicircular keys for locking the
‘when in neutral position causing cessation of left-hand end of the shaft.against displacement
. pumping. | o | - tothe left as viewed in Figure 1. |
" Further objects are to provide a pump. having Referring to the drawings, it will be seen that
rotating cylinders with pistons therein which is 46 the pump comprises a body portion | which may
S0 arranged that no charging mechanism is re- be provided with oppositely projecting apertured
quired but instead in which the pistons while exe- feet 2 whereby it may be secured to any suitable
~cuting pumping action at one end are executing support. The body portion is bored straight
& positive suction action at the other end. through from end to end to provide the cylindrical
In greater detail, objects of this invention are 50 bore 3. Within this bore a right-hand ring § and
to provide a pump having a series of rotating cyl- a left-hand ring § are located and have a pressed
inders with pistons therein which is so made that - 1if and form a unitary portion of the body por-
" there are two sections: of the rotor with the two tion of the device. . These right and left-hand
series of pistons, a section being located at each - rings are provided respectively with arcuate
end of the rotor with the pistons actuated inter- 58 channels 8, 7, 8 and 8 respectively. The chan-
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nels 6, 7, nB and 8 extend approximately half way
around eé.ch of the rings, as shown most clearly
in the scctional views of Figures 6 and 7. Ports
are formed in the body portion communicating
with the channels by drilling straight across the
body portion, as shown in Figures 7 and 8. The
holes are subsequently plugged by the threaded
plugs shown in Figures 6 and 7. The ports are
indicated by the reference characters 10, I, 12
and 13. The ports {0 and {2 communicate by
means of passageways 14 and 15 with & transverse
passageway {6 which in turn communicates with
a pipe 11. These ports may be drilled and the

4

28 and the sum of the widths of the channels 28

 is equal to the width of the channel 24 and they

10

openings not used may be closed by means of

screw threaded plugs as shown. The ports 11 and

{3 communicate by means of passageways {8 and

I9 with a transverse passagewsay 20 which in turn
communicates with the pipe 21,
These passageways may be drilled if desired and
the ends not used may be closed by means of

screw threaded plugs as indicated.
The rings 4 and 5 are provided with inner chan-

nels on opposite sides thereof. These inner chan-
nels are indicated respectively by the reference
charscters 22, 23 and 24, 25. The inner chan-
nels 22, 23 and 24, 25 communicate respectively,
by means of a plurality of openings as shown, with
the outer channels §, 7, 8 and 8. The rings 4 and
5 are also respectively provided with pairs of
channels 26, 27 and 28, 29. These inner pairs of
channels are pressure or thrust balance channels
as will appear hereinafter. It is to be distinctly
understood, however, that in place of having the
channels arranged in pairs, a single channel may

replace each of the pairs of channels 26, 26, 21,

27, 28, 28 or 28, 29, provided such channel is twice
as wide as and coextensive with a single one of
the channels. It is preferable, however, to have
these channels arranged in-pairs and located
symmetrically on opposite sides of the main
channels 22, 23 and 24, 25. It is to be noted that
the channels 26, 21 and 28, 28 appear in Figures 6
and 7 in dotted lines and are almost complete
semicireles. |

In the ring 4 the pressure balancing channels

26 are located on opposite sides of the channe] 22

see PFigure 2.

15
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and the pressure balancing channels 27 are io-

cated on opposite sides of the channel 23. In the
ring 5 the pressure balancing channels 28 are lo-
cated on opposite sides of the channel 24 and the
pressure balancing channels 28 are located on op-
posite sides of the channel 25. The channels 26
communicate with the channel T and the channels
271 communicate with the channel 6 in the ring 4.
In the ring 5 the channels 28 communicate with
the channel § and the channels 29 communicate
with the channel 8.

The manner in which this communication is oh-
tained is shown for the left-hand ring in Figures
3 and 4. It will be seen in reference to Figure 3,
for instance, that the channel § communicates
with the channels 28 by means of the slanting
nassageways 30 and that the channel 8 communi-
cates with the channels 29 by means of the slant-
ing passageways 31. The right-hand ring has
the same channels, not shown, which, as stated,

place the channel T in communication with the

50

abd

60

channels 26 and the channel 6 in cemmunication |

with the channels 21.

The sum of the widths of the channels 26 is
equal to the width of the channel 23 and the sum
of the widths of the channels 27 is equal to the
width of the channel 22 for the ring 4, and simi-
larly for the ring 5 the sum of the widths of the

70

are all co-extensive in length.

The purpose for the above described construc-
tion is apparent when it is considered that the
pressure in the balancing channels 26 is the same
as the pressure in the channel 23 and the pres-
sure in the balancing channels 27 is the same as
the pressure in the channel 22 for the right-hand
ring 4, and for the left-hand ring the pressure in
the balancing channels 29 is the same as the pres-
sure in the channel 284 and the pressure in the
balancing channels 28 is the same as the pressure
in the channel 25. From this it will be seen that
the thrust applied at diametrically opposite por-

tions on the two main sections of the rotor here-

inafter described 1s identically the same and con-
sequently no transverse thrust or pressure due to
the liquid pressure is transmitted to the ball bear-
ings supporting the rotor and the ball bearings
supporting the rotor are, therefore, called upon
only to sustain the weight of the rotor and are
not called upon to sustain any unbalanced pres-
sure due to the hydraulic pressure generated by
the pump. Thus it will be seen further that the
channels ‘26, 27 and 28, 29 are in reality thrust
balancing channels.

The rotor comprises a right and a left-hand
portion 32 and 33 respectively. These rotor sec-
tions are rigidly keyed as shown to the shailt 34
which may be driven in any suitable manner.
The right-hand section 32 of the rotor is pro-
vided with a plurality of cylinders 3%, and the
left-hand section 33 of the rotor is provided with
a plurality of cylinders 36. A slanting passage-
way or port 37 extends outwardly from each of
the cylinders 3% and opens outwardly through.
the external periphery of the right-hand section
32 of the rotor., Similarly the cylinders 36 are
each provided with slanting passageways 38 which
open outwardly through the outer periphery of
the left-hand section 33 of the rotor. The outer
ends of the cylinders 35 are closed by means of
threaded plugs 39 and the outer ends of the
cylinders 36 are closed by means of the threaded
plugs 40.

A plurality of double-ended pistons are pro-
vided and are indicated generally by the reference
character 41. These pistons are provided with
piston portions 42 at their right-hand ends and
piston portions 43 at their left-hand ends which
respectively fit within the cylinders 35 and 36.
The intermediate portions of the pistons 4f are
reduced and each piston carries & pair of flange
members 44 located on opposite sides of the re-

‘duced portion,

A piston controlling or reciprocating member
in the form of a ball bearing indicated generally
by the reference character 45 is positioned cen-
trally of the pump. This piston controlling mem-
ber consists of an ocuter race 46 which has a
pressed fit with a yoke 41. It is held in place by
means of the ring 48 which may, if desired, be
a split ring. The inner race of the piston con-
trolling member 45 is indicated by the reference
character 49 and between the two races a blu-
rality of balls 50 are positioned. The inner race
49 clears the central reduced portion of the piston
41 and the inner race is provided on opposite sides
with inwardly slanting faces 51 which engage
the curved faces of the flanges 44 of the pistons.
During operation of the pump the inner race 49
travels around with the pistons.

It is to be noted that the yoke 47 is provided

channels 28 is equal to the width of the channel 75 with a lower trunnion 52 which is mounted with-

b L]
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© in a bushing 53 in the body portion | and the
hole in which the sleeve §3 is mounted is closed
by means of a bottom plate 5648, The yoke is pro-

vided with a bottom collar portion §% which
rests on a shoulder formed on the body portion

i, as shown in Figure 1. The upper end of the
- yokeds provided with an upper trunnion 56 which
Is carried within a bushing 57 which in turn is
carried by a cap 58 secured to the uppen side of
‘the body portion {, as shown in Figure 1. The
upper portion of the yoke is provided with an
upper collar portion §9 which bears against a
sultable shoulder formed on the cap 58. The
bushings 33 and 57 are pressed into place in ac-
cordance with the usual practice. The trunnion
66 extends outwardly beyond the collar 58 and
may be provided, as shown in Figure 5, with an
operating handle or member 60 rigidly secured
thereto as shown and provided with an arcuate
slot 61 through which a locking holt 62 passes.
This hand lever is adapted to be shifted to either

side of center to thus rock the yoke into the.

~ extreme position shown in Figure 2 on one side
of center or to rock the yoke into the extreme
‘position on the other side of center or to any

ql":"n:'.,,L L
oy .
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pﬁﬁ%&geways 38 Into the channel 28 and from

this channel it is discharged into the channel 8.

The channel 8§ communicates with the channel
{8 and the channel 20 and filnally with the dis-
charge pipe 2{. On the lower half of the left-

-hand end of the pump the pistons 41 are travel-

- Ing to the right as viewed in Figure 2 and are

10

15

20

sucking liquid from the inlet pipe 17 through the
channels 6 and 15 and the arcuate channels §
and 25. On the right-hand end of the pump on
the lower half thereof-the pistons 41 are travel-
ing to the right as v1ewed in Figure 2 and conse-
quently are pumping liquid from the cylinders 35
through the apertures 37 into the channel 23 and
from there into the channel 7. The liquid is dis-
charged through the channels {8 and 20 to the
discharge pipe 21. On the upper half of the
right-hand portion of the pump the pistons are

fraveling to the left as viewed in Figure 2 and

consequcently are drawing liquid into the eylinders
85 through the inlet pipe 17 and through the
channels 6 and i4 through the annular channels

- 6 and 22,

eb

intermediate positions, or to hold the yoke in a -

neutral position as shown in Pigure 1. _

Any other suitable means may be provided for |
rocking -the yoke. For instance, the operating

‘member 62’ shown in Figure 9 may be actuated
by means of a link 63 connected to any auto-
matic control means or to a manual control

means as desired. The member 62’ is provided

- with an arcuate slot 64 and the cap 58 carries a
limit pin 65 to limit the extreme rocking motion
of the member 62 on opposite sides of center.
The shaft 34 is carried at opposite ends by
ball bearings indicated generally at 66 and 61.
The ball bearing 66 is carried in the right-hand
end plate 68 and the ball bearing 87 is carried
In the left-hand end plate 69. The shaft is pre-
vented from moving to the right as. viewed in
Figure 1 by means of the integral collar 70 which
is adapted to coact with the inner race of the
ball bearing 66 to prevent right-hand shifting
of the shaft. 'The left-hand end of the shaft is
provided with a groove 71 within which an an-

nular split key 12 is seated. This split key is
surrounded by means of a ring 73 which is
pressed on to the key and holds the two halves
of the key 712 in place as shown most clearly in
Figure 10. The annular key 712 is adapted to
coact with the inner race of the ball bearing 87
to prevent left-hand shifting of the shaft 34.

It is to be understood that the coacting parts |

of the pump are accurately ground and are ac-
-curately fitted. The pump is adapted to pump
any fluid but is primarily designed to pump a
liquid and is adapted to produce any desired pres-

sure even up to a very high hydraulic pressure.

The operation of the apparatus is as follows:
“Assume that the pump is being driven in the
direction indicated by the arrows in Figures 1, 2
6 and 7, and that the piston controlling member
indicated generally at 45 has been rocked to the

The pre'ssure downwardly on the left-hand
portion of the rotor, see Figure 6, due to the fluid
under pressure in the channel 24 is transmitted -

~ to-the balancing channels 29 diametrically op-

30

35

posed the channels 24 and and coextensive both
in length and in total width with the channel 24.
Consequently these two pressures are balanced
and. consequently the thrust due to the pressure
of the liquid is not transmitted to the shaft 34.
Similarly on the right-hand portion of the pump
the force acting on the rotor due to the pressure
in the channel 23 is exactly balanced by “the
pressure on the rotor due to the pressure of the

liquid in the channels 26 and consequently no

thrust is imparted to the shaft due to the hy-
draulic pressure as the channels 26 are coexten-
sive in total width and length with the channel

~ 23. If the piston controlling member is moved

;1)

60

position shown in Figure 2. It will be seen that .

during the rotation of the rotor, the upper half
of the rotor is pumping on the left-hand end of
the pump and the lower half of the rotor is pump-
ing on the right-hand end of the pump. The
pistons 4| are traveling to the left as viewed
in Figure 2 for the upper half portion of the rotor
and consequently are pumping ligquid out of the
cylinders 36 of the rotor section 33. The liquid
is discharged from the cylinders 36 through the

70

- to the other side of center from that shown in

Figure 2, the pressure of the liquid in the chan-

 nels 25 and 28 for-the left-hand portion of the

rotor and the pressure in the channels 22 ang 27
for the right-hand end of the rotor will exactly
balance in exactly the same manner and for the
same reasons as that previously described, and
consequently no thrust will be imparted to the
shaft. |

The balancing is complete for each sectlon of :
the rotor and there is no lateral thrust tending
to rock the shaft laterally about a point inter-
mediate its ends. In agddition to this the shaft
has no longitudinal thrust imparted thereto due
to the pressure of the liquid. The right and left-
hand rotor sections 32 and 33 bear respectively
against the collar 716 and the annular key 72 and.
the thrusts in opposite directions imparted to the -

‘members 32 and 33 of the rotor are exactly equal

and consequently are balanced and there is,

therefore, no tendency to drive the shaft in eﬂsher .

direction axially of the shaft.

- The supporting ball bearings indicated general-
Iy at 66 and 67 are therefore not called upon to
carry any thrust in any dlrectlon due to the pres-

sure of the lquid.

In addition to this it is to be noted particularly
that the right-hand ring 4 does not withstand
any thrust.from the rotor 32 due to fluid pressure
and similarly the left-hand ring 5 does not with-

stand any thrust from the rotor due to fluid pres-

sure as is apparent from the above description.
The result of this accurate balancing of hy-
draulic pressure is that there is the minimum
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7

wear between the right and left-hand sections of

the rotors 32 and 33 and the right and left-hand
rings 4 and § respectively, and there is also the
minimum wear on the bearmgs supporting the
. shaft 34.

It is to be noted further that the pistons, 41
are guided and supported at opposite snds and
consequently at widely spaced points. Therefore
there is no tendency of the pistons to tilt.

It is apparent that there is a slight oscillatory

10

- or back and forth rotary motion imparted to the

piston causing the pistons to oscillate about their
" axes when the piston controlling member 45 is
moved to either side of the neutral position shown
in Figure 1 as the flange members 44 ride either
further out or further in on the inner race 49 of
the piston controliing member 45. This imparts,
as stated, a slight oscillatory or rotary motion to
the pistons back and forth about their longitudi-

nal axes gnd consequently insures uniform wear
between the pistons and the walls of their cylin-

ders.
Another important feature of the pump form-

ing the subject matter of this invention is that
there is no tendency due to hydraulic pressure to
rock the yoke about its vertical axis out of posi-
tion. It is to be noted that the yoke 471 is pivoted
" about a vertical axis and when it is rocked to one
side or the other of neutral position, the pistons
executing pumping motion are symmeirically
positioned on opposite sides of this vertical axis
for each end of the rotor. Thus it Is possible to
- shift the piston controlling member to either side
of neutral with a minimum effort. There is g
tendency to rock the yoke about a horizontal axis
but in view of the fact that the trunnions 56 and
52 are widely spaced and are relatively large, it
is apparent that this tendency is readily resisted.
It is to be noted also that there are no unbal-
anced masses which would ftend to cause vibra-
tion about the longitudinal axis of the shaft even
when the pump is run at g high speed. .
Another point of considerable importance in
the actual manufacture of the pump is that
- practically all of the main surfaces are easily
machined. Por instance the main body portion
of the pump is bored straight through from end
to end and the rings 4 and 5 are readily turned
on a lathe and are bored out from end to end.
Also it is to be noted that the cylinders are formed

o by drilling straight through each section of the

rotor.

1t is to be noted also that though the pump is
- rotated in one direction, nevertheless the flow
~ of fluid through the pump may be reversed or
- may be stopped entirely by respectively shifting

18

8

' pistons execute a poSitive suction action at one

end while' they compress the liquid at the other
end and thus there is no necessity for a charg-
ing mechanism to charge the cylinders with oil,

It Is to be understood that although a ball
bearing has been shown, any suitable type of anti-
friction bearing could be empioyed for the piston
controlling member. Obviously, other changes
could be made where they do not Affect the spirit
of the invention and, therefore, glthough this in-
vention has been described in considerable detail,
it is to be understood that such description is
intended gs illustrative rather than limiting, as
the invention msay be variously embodied and is
to be interpreted as claimed.

I claim:

1. A pump comprising g cylindrical rotor hav-

ing a plurality of cylinders therein, pistons

20

mounted within the cylinders, means for recipro-
cating the pistons as the rotor rotates, a body

- portion surrounding the rotor and having arcu-

20

ate suctlon and delivery channels on opposite
sides of the rotor arranged for successive com-
munication with the cylinders as the rotor rotates
and having open sides closed by the cylindrical
surface of the rotor, said body portion having

- at least one thrust balancing channel diametri-

30

35

40

45

cally opposite the delivery channel and directly
communicating with the delivery channel and
having an open side closed by the cylindrical
surface of the rotor, whereby the pressure pro-
duced in the delivery channel is transmitted di-
rectly to the thrust balancing channel diametri-
cally opposite the delivery channel.

2. A pump comprising & cylindrical rotor hav-
ing a plurality of cylinders therein, pistons
mounted within the cylinders, sald pistons and
sald cylinders having their axes paralleling the
axis of rotation of the rotor, means for recipro-
cating the pistons as the rotor rotates, g hody
portion surrounding the rotor and having arcuate
suction and delivery channels on opposite sides
of the rotor arranged for successive communi-
cation with the cylinders as the rotor rotates ang
having open sides elosed by the cylindrical sur-

face of the rotor, said body portion having at

 least one thrust balancing channel diametrically

60

opbosite the delivery channel and directly com-
municating with the delivery channel and hav-
ing an open side closed by the cylindrical sur-
face of the rotor, whereby the pressure pro-
duced in the delivery channel is transmittedq di-
rectly to the thrust balancing channel diametri-

. - cally opposite the delivery channel.

6b

the yoke to one or the other side of neutral or

moving the yoke back to neutral. It is to he
noted also that the yoke may be shifted from
neutral o maximum on either side of center to
thus cause the pump to pump the liquid at any

desired rate from zero up to its maximum ca-

pacity.
It will be seen that the pump forming the sub-
ject matter of this invention can be used to pro-

duce any desired pressure even up to a very hicgh
pressure,

It will be seen that the pump forming the sub-
Ject matter of this invention is sc organized that
. the forces are balanced and consequently mini-
mum wear results. It will also be seen that the
pump may be very rea,dily produced by simple
machine shop operations, |

It is to be noted that the pistons are positively
driven in both directions and consequently the

3. A pump comprising a cylindrical rotor hav-
ing a plurality of cylinders therein, pistons
mounted within. said cylinders, means for re-
ciprocating said pistons as said rotor rotates,
8 body portion surrounding said rotor and hav-
ing arcuate delivery and suction channels on
opposite sides of said rotor arranged to succes-
sively commmunicate with said cylinders as the

- rotor rotates and having open sides closed by

65

70

the cylindrical surface of said rotor, said body
portion having at least one thrust balancing

-channel diametrically opposite the delivery chan-

nel and axially spaced from the suction channel
and communicating with the delivery channel
and having an open side closed by the cylin-
drical surface of the rotor.

4. A pump comprising a cylindrical rotor hav-
ing a plurality of cylinders therein, pistons
motunted within said cylinders, means for re-
ciprocafing said pistons as said- rotor rotates,

758 & body portion surrounding said rotor and hav- |

L B R
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ing arcuate delivery and suctior. channels on
opposite sides of sald rotor arranged to succes-
sively communicate with said cylinders as the
rotor rotates and having open sides closed by

the cylindrical surface of said rotor, said body

b

portion heving a pair of thrust balancing chan-

~ nels diametrically opposite the delivery channel °
and communicating - therewith and located on

opposite sides of said suction channel and hav-
ing open sides closed. by the cylindrical surfa.ce
of sai& rotor.

. A pump ccmprising a rotor formed in two
sections spaced apart axially .and provided with
- cylinders with their axes parallel to the axis of
rotation of the rotor and with the cylinders of
one section in alighment with the cylinders in
the other section, a plurality of pistons each
having rigidly reiated piston portions at oppo-

site ends positioned in the cylinders of the two

- sections of said rotor, a body portion surround-
ing the two sections. of said rotor and having

-suction and delivery channels successively com-

municating with said cylinders as said rotor

rotates, an anti-friction bearing having races
located between the sections of said rotor and
pivoted about an axis transverse to the axis of
sald rotor and adapted to rock in either direc-
tion with reference to a neutral plane, said pis-
tons having portions intermediate their ends
coacting with one of the races of said anti-
~ friction bearing to cause said pistons to recipro-

cate axially of said rotor as said rotor rotates

when said anti-friction bearing occupies a posi-

tion at an angle to sald neutral. plane.

€. A pump comprising a rotor formed in two
sections spaced apart axially and provided with
cylinders with their axes parallel to the axis of
rotation of the rotor and with the cylinders of one
section in alignment with the cylinders in the
other section, a plurality of pistons each having
rigidly related piston portions at opposite ends
positioned in the cylinders of the two sections of
sald rotor, a hody portion surrounding the two

sections of said rotor and having suction and de-

livery channels successively communicating with
said cylinders as said rotor rotates, an anti-fric-
tion bearing having inner and outer races sur-
rounding said pistons and located between the
two sections of said rotor, said pistons having

spaced flanges intermediate the ends of said pis-

tons engaging the inner racé of said anti-fric-
tion bearing, and a member holding the outer
race of said anti-friction bearing and pivoted

about an axis transverse to the axis of said rotor. 5

_1. A pump comprising a rotor formed in two
sections spaced apart axially and provided with
cylinders with their axes parallel to the axis of

10

16

20

25

E@

means for rocking sald yoke in either direction
with reference to a neutral plane,

8. A pump comprising a rotor formed in two
sections spaced apart axially and provided with
cylinders with their axes parallel to the axis of
rotation of the rotor and with the cylinders of

 one section in alignment. with the cylinders in
- the other section,

& plurality of pistons each hav-
Ing rigidly related piston portions at opposite
ends positioned in the cylinders of the two-sec-
tions of said rotor, a body portion surrounding )
the two sections of said rotor and having suttion
and delivery channels successively communicat-
Ing with said cylinders as said rotor rotates, an
anti-friction bearing having inner and outer |
races surrounding said pistons and located be-
tween the two sections of said rotor, said pistons
having spaced flanges intermediate the ends of

- said pistons engaging the inner race of said anti-

friction bearing, a yoke holding the outer race of
sald anti-friction bearing and pivoted about an
axis transverse to the axis of said rotor, means
for rocking said yoke to .either direction with
reference to a neutral plane, and means for lock-
ing said yoke in its adjusted position. |

9. A pump comprising a cylindrical rotor
formed in two sections spaced apart and me-

chanically tied together and having a plurality

- of cylinders with the cylinders of one section
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rotation of the rotor and with the cylinders of -

one section in alignment with the cylinders in
the other section, a plurality of pistons each hav-

ing rigidly related piston portions at opposite
ends positioned in the cylinders of the two sec-
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tions of said rotor, a body portion surrounding

the two sections of said rotor and having suction
and delivery channels successively communicat-
ing with said cylinders as said rotor rotates, an
anti-friction bearing having inner and outer
races surrounding said pistons and located be-
tween the two sections of said rotor, said pistons
having spaced flanges intermediate the ends of
said pistons engaging the inner race of said anti-
friction bearing, a yoke holding the outer race of
said anti-friction bearing and pivoted about an
~ axis transverse to the axis of said rotor, and
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aligning with the cylinders in the other section,
a plurality of pistons each having piston por-

tlons at opposite ends positioned in the cylinders

of the two sections of said rotor, a body portion
surrounding the two sections of said rotor and
having arcuate suction and delivery channels for
each section of said rotor on opposite sides of
the corresponding sections of said rotor and ar-
ranged to successively communicate with the
cylinders of said rotor and having open sides
closed by the cylindrical -surface of said rotor,
said body portion having at least one thrust bal-
ancing channel diametrically opposite each de-
livery channel and communicating with the cor-
responding delivery channel and having open
sides closed by the cylindrical surface of said
rotor, and means coacting with an intermediate
portion of said pistons to cause said pistons to
reciprocate as said rotor rotates.

10. A pump comprising a cylindrical rotor

formed in two sections spaced apart and mechan-

ically tied together and having a plurality of cyl-
inders with the cylinders of one section aligning
with the cylinders in the other section, a plu-
rality of pistons each having piston portions at
opposite ends positioned in the cylinders of the
two sections of said rotor, a body portion sur-
rounding the two sections of said rofor and hav-
ing arcuate suction and delivery channels for
each section of said rotor on opposite sides of the
corresponding sections of said rotor and arranged
to successively communicate with the cylinders of
said rotor and having open sides closed by the
cylindrical surface of said rotor, said body por-

-tion having a pair of thrust balancing channels

diametrically opposite each delivery channel and

communicating with the corresponding delivery
channel and located on opposite sides of the cor-

responding suction channel and having open sides

closed by the cylindrical surface of said rotor,
and means coacting with gn intermediate portion
of said pistons to cause said pistons to recipro-
cate as said rotor rotates.

11. A pump comprising a cylindrical rotor hav-

ing a plurality of cylinders therein, pistons
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mounted within the cylinders, said pistons and
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sald cylinders having their axes parallellng the
axis of rotation of the rotor, means for recipro-
cating the pistons as the rotor rotates, a sleeve
surrounding the rotor and having arcuate suc-
" tion..and delivery channels on opposite sides of
- " the rotor arranged for successive communication
- with the cylinders as the rotor rotates and having

" ' open sides closed by the cylindrical surface of the
rotor, a body portion surounding said sleeve, said

sleeve having at least one thrust balancing chan-
nel diametrically opposite the delivery channel
and directly communicating with the delivery

‘channel and having an open side closed by the -

cylindrical surface of the rotor, whereby the pres-
sure produced in the delivery channel is trans-
mitted directly to the thrust balancing channel
diametrically opposite the delivery channel,
12. A pump comprising a rotor having a plu-

rality of cylinders therein, pistons mounted
within the cylinders, said pistons and said cylin-

ders having their axes paralleling the axis of
rotation of the rotor, means for reciprocating
the pistons as the rotor rotates, a sleeve sur-
rounding the rotor and having arcuate inner suc-
tion and delivery channels on opposite sides of
the rotor and having discharge and entrance
channels on the outer side of said sleeve com-
municating respectively with said delivery and
suction channels, and a body portion surround-
ing said sleeve and having inlet and outlet open-
ings communicating with said entrance and dis-
charge channels respectively, said sleeve and body
portion having & pressed fit.

13. A pump comprising a cylindrieal rotor hav-
ing & plurality of cylinders therein, pistons
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mounted within the cylinders, means for recipro-

cating the pistons as the rotor rotates, a body
portion cooperating with the rotor and having
diameftrically opposed arcuate suction and de-
livery channels arranged for successive commu-

- nication with the cylinders as the rotor rotates

and having open sides closed by the cylindrical
surface of the rotor, said body portion having
at least one thrust halancing channel diametri-
cally opposite the delivery channel and communi-
cating with the delivery channel and having an
open side closed by the cylindrical surface of the

- rotor, whereby the pressure produced in the de-

15

livery channel is transmitted to the thrust bal-
ancing channe] diametrically opposite the de-

B livery channel.
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