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1 Claim.

This invention has to do with a rotary mech-
anism and it is  general object of the invention to
provide a mechanism particularly useful for han-
dhng or pumping fluid. -

. The present invention relates to a plunger type
of rotary mechanism for handlmg fluid. The
mechanism of the invention is capable of operai-
ing either as a pump or as a motor. The mecha-
nism is especially useful as a variable capacity
pump, and therefore I will describe it in detail
as a pump, it being understood that the term
pump is not to be construed as a limitation upon
the use of the invention, as it is equally capable
of operation as a motor.

It is a general object of the present invention
to provide a simplified, improved, and commer-
cially practical construction and arrangement of
parts in a mechanism of the character men-
tioned.

A further object of the invention is to provide
an improved, effective, and inexpensive con-
struction for effecting control or regulation of
the capacity of the mechanism.

Another object o0f the invention ‘is to provide
improvements in the relationing of the valve
mechanism to the cylinder and piston mecha-
nisms whereby the fluid is handled in an ef-
ficient, dependable manner.

1t is another object of the mventlon to provide
improvements in the mounting and arrangement
of the rotor or ro’catmg element within the hous—
ing.

A further object of the 1nvent1on is to provide
various improved features of construction where-
by the mechanism is made inexpensive of manu-
facture, efficient in operation, and suitable for
coramercial use.

The various objects and features of the inven-
tion will be best and more fully understood from
the following detailed description of a typical

form and application of the invention, through-.

out which description reference will be had to

" the accompanying drawings, in which:

Fig. 1 is an end view of the device provided -

by this invention showing the parts at one side
of the vertical center line broken away so that
the parts of the cylinders and plungers appear
in section. ¥Fig. 2 is a side view of the mechanism
showing the parts above the horizontal center
line of the mechanism in the central section. Fig,
3 is a detailed transverse sectional view showing
the general arrangement of the cylinders and

- pistons and the control mechanism. PFig. 4is a

55

detailed sectional view taken through the valve
mechanism, bheing a view taken as indicated by

(CL. 103—161)

line 4—4 on Fig. 2, and Fig. 5 is a detailed trans-
verse sectional view taken through the fluid feed
mechanism being a view taken as mdlca.ted by
line 5—5 on Fig. 2.

The mechanism provided by this invention in-
cludes, generally, a housing A, a.rotor B oper-
able in the housing and including a plurality of
cylinders, plungers C operable in the cylinders
of the rotor and adapted to be carried around
with the rotor, valve means D for controlling the
flow of fluid to and from the cylinders of the
rotor, an adjustable operating member E for
actuating the plungers, and control means P for
the operating member E.

The housing A, which is the stationary or fixed
element of the mechanism, forms-a carrier and
casing for the various other parts of the mecha-
nism. The housing includes, generally, an annu-
lar body 10 within which the rotor operates, and
end plates 11 and 12 which close the ends of the
body. :

In the construction illustrated the end plate 11
is formed integral with one end of the .body
while the end plate 12 is detachably connected to
the other end of the body by means of cap screws

14, The end 12 of the body has a central or hub
- extension 15 which carries the valve means D and

various other paris as will be hereinsfter de~
scribed. Further, in the mechanism shown there
is an auxiliary fluid feeding means G carried
by the hub extension 15 of the end 12. In prac-
tice the housing is usually mounted stationary
on g suitable support .and therefore its exterior
is provided with suitable mounting brackets 17.

The rotor B is a revolving element carried in
the housing A on a shaft 18. The rotor is fixed
on the shaft 18 and includes a cylinder block 19
operating within the body 10 of the housing, and
an extension 20 on one end of the cylinder block
extending into the hub part 15 of the end 12. The
cylinder block 19 is provided with a plurality of
radially disposed openings or cylinders 21.
cylinders are arranged symmefrically around the
central axis of the rotor as shown throughout
the drawings. The extension 20 of the rotor
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joins one end of the cylinder block 19 and ex-

tends into the hub extension 15 Where it carries
the valve means D.

The shaft 18, which carries the rotor, is sup-
ported by the end plates 11 and 12 of the housing
through bearings 22 and 23 in the end plates 11
and 12, respectively. The bearing 22 in the end

plate 11 is arranged:-adjacent the cylinder block

19 while the bearing 23 in the end plate 12 is ar-

-ranged -adjacent the outer end of the extension'
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20, In the preferred construction I use ball bear-
ings in mounting the shaft in the housing. The
shaft 18 extends into the housing through the
end 11 and projects through the end 12 into the
s fluid feed means G. A suitable packing gland 24
is provided around the shaft 18 at the end plate
11 and a suitable packing gland 25 is provided
around the extension of the shaft at the means G.

The plungers C are slidably carried in the cyl-
inders 21 of the block 19. In the preferred con-
struction the cylinders 21 are provided with pack-
ing means 26 to make fluid tight connections be-
tween the plungers and cylinders.

The valve means D provided for controlling
the flow .of fluid to and from the cylinders 21 in-
cludes, generally, an inlet. valve 29 and an outlet
_ valve 30 in connection with each cylinder. In
the arrangement shown-an annular groove 32 is
‘provided in thé exterior of the rotor extension 20
to be in constant register with a supply port 31
formed in the hub extension 15. A port 33 ex-
tends from eéach cylinder into the extension 20
where it is connected with the groove 32. Intake
valves 29 are arranged in the connections between
the ports 33 and grooves 32 and seat outwardly so
that they are normally held closed by the action
of centrifugal force. In practice springs 35 may
be arranged. behind the valves 29, as illustrated
in the drawings.. The outlet valves 30 are ar-
ranged in openings which connect the ports 33
with .an opening 36 exfending longitudinally
-through the shaft 18. The valves 30 preferably
seat outwardly so that they are seated by cen-
trifugal force. In practice springs 37 may be ar-~
., ranged back of the valves, as shown in the draw-

ings.

The operating member E, in accordance with
this invention, is an annular member arranged
within the body 10 of the housing around the

{ cylinder block 19. The operaiing member fits
loosely or freely in the body 10 and is sufficiently
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Inrge to be spaced a substantial distance from the

cylinder block. The plungers C carry bearing
shoes 40 which slidably engage the inner face
41 of the member E. The shoes 40 are mounted
" on the outer ends of the plungers through pivoial
connections 42 and are shaped and proportioned
so that lubricating oil within the housing wedges

under them during operation, forming an oil

wedge or film. In order that the shoes may have

longer than their rear or trailing ends.
The member E is-mounted in the housing so
that it is normally held stationary during opera-
- tion of the mechanism and is adjustable or shift-
able from = position where if is concenfric with
the rotor and a position where it is eccentric to
the rotor. Inaccordance with the present inven-
tion the member E is held at’ diametrieally oppo-
site sides so that it is movable about an axis off-
set from that of the rotor. In the arrangement
shown in the drawings the member E is held at
one side by a pivot pin 44 which extends between
the end plates 11 and 12 of the housing and is

"N

side by thebontrol means F. The eontrol means

¥ is operable to move said last-mentioned side of '

the member E so that the member $wings er tilts

. about the pivet pin 44. The parts cre arranged
;- and ‘proportioned so that the member E ean be
- arrsmged concentric-with the rotor, as shown in
Pig. 1, and can be arranged in various positions
eccentric-to the rofor. When the member E is
“concentric with the rotor the mechenism operates
without the reciprocation of the plungers in the

this action, their forward or leading ends are.

- engaged and held at the diametrically opposite =

1,954, 858

cylinders, and therefore without pumping action,
whereas when the member E is eccentric to the
rotor, as shown in Fig. 3, the plungers are caused
to reciprocate in the cylinders of the rotor, caus-
ing positive pumping action. )

The control means F, provided for adjusting
the position of the member E and for holding
the member E in adjusted position, may comprise
a, suitable connection between the member E of
the housing and a means for actuating or vary-
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. ing such connection from the exterior of the

housing. In the drawings I have illustrated a -
screw means for adjusting the member F. In
the arrangement shown an operating stem 50 ex-

tends into the housing through an opening 51 in 90

. the body of the housing, a screw 52 is provided

on the inner end of the stem to operate in a
block 53, and a link connection 54 is provided be-
tween the block 53 and the member E. The stem
50 is rotatably carried in the opening 51 and is 95
adapted to be rotated from the exterior of the
housing by a hand crank 55 or any other suitable
means. - The screw 52 is threaded in the block
53 so that rotation of the screw causes movement
of the block. The link connection 54 is pivotally 100
connected to the block 53 and to a lug 56 project-

_ing outwardly from the member E at a point dia-

metrically opposite the pivotal connection be-
tween the member E and housing. The construe-
tion just described is clearly shown in Fig. 3 of
the drawings. ~ '

The fluid feeding means G is provided to feed
fluid, say, for instance, oil, to the supply port 31,

- above described, under pressure so that the fiuid

will properly feed to the cylinders when the mech-
anism is operated at high speed. This means
may be of various constructions and may be ar-
ranged in the mechanism in various manners.
In the form of the invention shown this means
is in the nature of ‘a gear pump including two
gears 60 and 61 carried in a gear case 62 applied
to the outer end of the hub extension 15. The
shaft 18 projects from the hub extension 15 into
the gear case 62 to drive the gear 60. The gear
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-case is provided with an inlet port 64 through 120

which fluid is delivered to the gears 60 and 61

“and is provided with outlet port 65 which com-

municates with the port 31 in the hub extension

15. With this arrangement, the gear pump oper-
ates whenever the shaft 18 is rotated. The gear 125
pump operates to deliver fluid under pressure to
the valve mechanism so that the fluid will effec~
tively follow tke action of the mechanism even at
high speeds.

"The portion of the shaft 18 that extends into 130
the gear case 62 is surrounded by the packing
means 25 carried by the casing 62. In the pre-
ferred arrangement the opening 36 in the shaft, -
to which the fluid is delivered by the pumping
action of the plungers in the cylinders, extends
to the end of the shaft carried in the case 62. A
delivery pipe 67 may be arranged in communica-
tion with the opemng 36, as shown in Fig, 2 of
‘the drawings. -

From the foregomg description it is believed.j40
that the operation of the device will be fully un-
derstood. When the mechanism is operated,
that is when the shaft 18 is rotated and the mem-
ber E is set eccentric to the rotor, fluid, say, for
instance, oil, admitted to the port 64 is delivered 145
to the port €5 under pressure so that it enters

135

-the eylinders through the intake valves-29 and
.is distributed from the cylinders through the

outlet valves 30. This flow of fluid is caused by
the reciprocation of the plungers in the cylinders 150
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the reciprocation being due to the operation of
the bearing shoes 40 in the member E. Pumped
fluid passes out of the mechanism through the
opening 36 in the shaft 18. It will be apparent
that the extent of movement of the plungers in

the cylinders will depend upon the eccentricity

of the member E with reference to the rotor, this
being under control through the means F.

The present invention is concerned with the
general arrangement and combination of parts
above set forth and not with improved construc-
tions or features embodied in specific parts. For
example, the valve mechanism set forth is fully
set forth and claimed in my U. S. Patent No.
1,910,581, entitled Valve means for pump, or
the like, of May 23, 1933.

The shoes 40 operating in the member E are
fully set forth and claimed in my co-pending ap-
plication entitled Construction for rotary com-
pressor, or the like, filed Feb. 25, 1929, Serial No.

- 342,604, while other subject matter that I have
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mentioned is set forth and claimed in my U. S.
Patent No. 1,878,736, entitled High speed pump,
of Sept. 20, 1932.

Having described only a typical, preferred form
of my invention, I do not wish to limit myself to
the specific details set forth, but wish to reserve
to myself any changes or variations that may ap-
pear to those skilled in the art or fall. within the
scope of the following claim.

Having described my invention, I claim:

In a rotary pump, a casing including two sec-
tions each including an end plate and a central

3

tubular extension forming a bearing carrier,
there being an annular part projecting from the
peripheral portion of one of the end plates, said
annular part being joined to the other end plate,
and one of the central tubular extensions having
a chamber to accommodate a valve mechanism
and having a fluid passage communicating with

80

the chamber, a shaft extending through the cas-

ing and having a fluid passage in it, bearings in
the tubular extensions supporting the shaft, a

‘block on.the shaft to operate between the end

plates and having radially disposed cylinder
openings and having an axial extension entering
said chamber and having fluid passages com-
municating with the cylinder openings, valve
means carried by the extension of the block con-
trolling communication betweéen the passage

“therein and the passage in‘the shaft and the pas-

sage communicating with the chamber, plungers
operable in the cylinder openings, a ring sur-
rounding the block and located between the end
plates and within the said annular part, means
pivotally connecting the ring and the casing at a
point adjacent said annular part and on an axis
parallel with that of the shaft, means engaging
the ring at a point removed from the pivotal con-
nection and extending to the exterior of the cas-
ing operable from. the exterior of the casing to
control the position of the ring within the casing,
and bearing shoes on the plungers slidably oper-
ating on the interior of the ring.

HARRY F. VICKERS.
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