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1

This invention relates to rotary pumps, and
compressors embodying pistons or blades which
traverse an endless path in a continuous -manner
for producing distinctive pressure or compression
and suction stages in substantially a continuous
manner so that the pump or compressor can be
driven smoothly with uni-directional rotation
while having the mechanical advantages of the
reciprocating piston type of pump. One object of
the invention is to produce a double acting ro-
tary pump provided with means for alternately
increasing and diminishing working spaces to ob-
tain a conftinuocus lift and delivery of fluid. A
still further object of this invention is to provide
a rotary pump with simultaneous oppositely act-

ing (i. e. pressure and expansion) stages and’

means for varying the output of the pump rela-
tively to the prime mover of the pump. Purther
objects and advantages of the invention will be
apparent hereinafter when referring to the ac-
companying sheets of drawings illustrating em-
bodiments of the invention, and wherein

Figure 1 is a sectional side elevation of an
embodiment in which two opposed relatively ro-
tatable coaxial rotors in the form of annular
bodies are formed with co-operating pistons op-
erating in an annular working space within such
bodies to provide 2 double acting pump.

Figure 2 is a half-sectional plan view of Fig-
ure 1.

Figure 3 Is a sectional end elevation view, the
left hand half of which is taken on the line
3a—3a of Figure 1 and the right hand half on
the line 3b—3b of Figure 1.

PFigure 4 is a sectional end elevation view with
the left hand half taken on the line 4a—4a of
Figure 1, and the right hand half on the line
4b—A4b of Figure 1.

Pigure 5 is a detail side elevation view showing
a suitable device for obtaining speed variations of
one main rotor element of the pump or the like
relatively to an opposed main rotor element.

Figure 6 is a sectional side elevation of a modi~
fication.

Referring to Figures 1 to 5 inclusive of the
drawings the rotary pump comprises two main
rotor elements { and 2 of cylindrical form and
formed with opposed endless annular channels 3
and 4 respectively, the element | having parallel

concentric inner and outer walls 5 and 6 respec-

tively and the element 2 having corresponding
inner and outer concentric cylindrical walls T and
8 respectively to provide an endless enclosed an-
nular working space 9 which accommodates a
diametrically opposed pair of radial pistons 10
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2
and (1 fixed inside the rotor | and a diametrically
opposed pair of radial pistons 12 and 13 fixed
inside the rotor 2. The rotor 2 has its cylindrical
periphery {4 seated closely in a correspondingly
chaped recess in the rotor | and is seated firmly
in position by spring plungers 15 carried by an
annular plate 16 fixed by screws (7 to the open
end of the rotor f. Screws 18 (only those appro-
priate to the pistons (0 and I(f being shown) fix
the pistons to their rotors.

A housing 19 entirely encloses the two rotors,
and is provided at one end with a bearing 20
for a hollow shaft 21 integral with the rotor 2,
and at the other end with a bearing 22 for a
shaft 23 screwed relatively fixedly into a co-axial
shaft 24 fixed by studs 25 also to the rotor 2 so
that the shafts 21, 23 and 24 rotate as a single
shaft. The rotor | has an integral hollow shaft
26 loose upon the shaft 21,

The rotors are geared together in such manner
that if the driving shaft 23 is driven uni-direc-
tionally at a uniform speed the pistons (8 and 11
of the rotor | will travel for nearly half a com-
plete rotation at a progressively changing and a
greater speed than the pistons 12 and (3 so as
to increase the distance between the trailing faces
of the pistons {8 and I{ and the leading faces
of .the pistons i2 and {3, whereupon the reverse
action takes place (. e. the pistons 0 and (f
progressively lose speed) for nearly the remain-
ing half of the said complete rotation. This pro-
vides a double acting pump effect because the di-
ametrically opposed progressively increasing pair
of working spaces can act as suction or intake
spaces while the pair of progressively decreasing
working spaces will act as compression spaces, it
being undertood that the four pistons divide the
annular working space or chamber 9 into four
equal segmental spaces when the pistons i0 and
it are at right angles to the pistons 12 and 13
and that each such space varies from slightly
over 0° between opposed piston faces to almost
180° between opposed piston faces and back
again to slightly over 0° -each revolution of the
shaft 23.

The inlet port in the housing 19 for the fluid
is indicated by the reference number 27 in PFig-
ure 2 and the outlet port by the reference nu-
meral 28. The inlet port 27T communicates ra-
dially with an annular inlet passage 28 surround-

. ing the hollow shaft 21 and sealed by annular

spring loaded sealing rings 30, and this hollow
shaft 21 is formed with radial inlet passages 31
s0 that inlet fluid can flow through axial inlet
bores 32 and 33 in the shaft 21 by raising non-
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return valves 32¢ and 33¢, and will pass from
these bores by radial openings 32b and 33b into
annular channels 32¢ and 83c in the periphery
of the shaft 24, and from thence through radial
ports- 8¢ and 3d into the appropriate workings
spaces in the annular chamber 9, these ports be-
ing contiguous t{o the inner or smaller radius
ends of the sald pistons, so that each piston has
an inlet port clese to one side of it and an ocutlet
port close to the other side of it.

Substantially the same arrangement of ports
and valves is provided for the outlet port 28 which
reglsters af its inner end with an annular outlet
passage 34 surrounding the shaft 24 and sealed
by rings 34g, and communicating with outlet
bores 38 and 37 in the shaft 24 via rad:al ports 35
and non-veturn valves 36z and 37a located in the
oublet ends of the two parallel bores 86 and 37.
These said bores are in constant eommunication
with ananular channels 36b and 876 In the pe-
riphery of the shaft 28, the fluid under pressure
from the rotors passing from the working cham-
ber § via radial ports 4e and 4d and the channels
38D and 37b to the bores 36 and 37.

In practice the rotor 2 will be rotated at con-
stant speed from the shaft 23 and rotary motion
in the same direction as rotor 2 will be imparted
to the rotor { by means of gear wheels 38, 39, 43
and 41 and an idler wheel 82, see Figures 3 and 5,
which msintalns constant driving connection
between gear wheels 38 and 28. The speed of
rofor § will vary throughout each revolution, al-
ternately being slightly above and slightly below
that of rotor 2. This cycle is obtained by off-
setting the axes of gear wheels 38 and 48 as shown
in Pigure 1 and providing in the gear wheel 3§
& radial channe] 38a receiving a lateral pin 408a.
By adjusting the axle 43 of the gear wheel 28
translatively relatively to the axle 48 of gear
wheel 40 the speed variation of the rotor § can
be varied. To achieve this variation the axle 43
is fixed in a slidable block 45 guided by guide bars

46, the adjustment being by means of a push-

pull, or threaded, axially adjustable rod 47 having
a ball and socket connection 48 with a lug 48 of
the block 45. The idler wheel 42 is carried by an
axle 92a at the outer end of an arm 58, such axle
42a being guided in an arcuate slot §{ in a fixed
plate 52, i

As a modification, the rotor bodles | and 2 can
be secured together relatively fixedly and an in-
termediate rotor member provided as shown in
Figure 6 in which two substantially similar rotor
bodies a! and a? are bolted together by bolts ¢ and
in which the bzforesaid radial pistons 067 and { if
(not shown) are fixed in relation to these two
rotor members a! and a? and the radial pistons
§8/ and 14f are fixed at diametrically opposed
points to the periphery of a rotor disc bt integral
with a hollow shaft 21a threaded as at 2ic¢ into
fixed relationship with a shaft 2{b. The rela-
tively fixed rotor members a! and a2 are fixed to
the fixed extension 24 of the driving shaft 23f
so that the pump now comprises an outer rotor
Unstituted by the parts a! and @?) driven at
uniform speed from the shaft 23f and an inner
rotor d! driven (as the beforesaid rotor §) at
varying speeds by reason of the beforesaid ar-
rangement of gear wheels 387, 397, 467, and 4if.
The inlet bores 32f and 337 can, as shown, com-
municate by radial inner ends 532 and b33 di-
yectly with the annular working space 97 which
simply by way of example, is shown as of cireular
cross-section instead of rectangular cross-section
as shown in the previous example. Compression
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springs ¢! can be provided with the bolts ¢ to ob-
tain the requisite resiliency in the engagement of
the wall of the working space 9f with the radial
pistons { equivalent to the effect obtained by the
beforesaid spring loaded plungers {5/, which are
not required in the present embodiment. The
arrangement of inlet and outlet ports, passages
and associate valves is substantially the sams in
the present embodiment as in the prior described
embodiment as will be evident by comparison of
Figure 6 with Figure 1 of the drawings.

I claim:

1. A rotary pump or compressor comprising
two rotor bodies, a driving chaft fixed to one of
sald rotor bodies, a driven sraft coaxial with the
driving shaft and fixed to the other rotor body,
means pressing the two rotor bodies into closa
bearing contact with each other, an annular
working chamber formed in the opposed faces of
the two rotor bodies concentrically in relation to
said shafts, radial pistons located in said working
chamber and subdividng the woiking chamber
into a number of working spaces, said radial pis-
tons comprising two sets arranged in diametri-
cally opposed pairs, one set being fixed in rela-
tion to one rotor and the other set being fixed in
relat on to the other rotor, inlet and outlet ports
on cpposite sides of each radial piston, inlet
passages in said driven shafts communicating
with said inlet ports, outlet passages in said driv-
Ing shaft communicat.ng with said outlet ports,
non-return valves controlling the flow of fluid to
and from said ports, and means transmitting ro-
tation from the driving to the driven shaft to
provide at each complete rotation of the driving
shaft alternate acceleration and deceleration of
one rotor relatively to the other, whereby the
successive opposed faces of the pistons move to-
wards each other and away from each other dur-
ing each rotation of the driving shaft.

2. A rotary pump or compressor comprising
two rotor bodies, a driving shaft fixed to one of
said rotor bodies, a driven shaft coaxial with the
driving shaft and fired to the other rotor body,
means pressing the two rotor bodies into close
bearing contact with each other, an annular
working chamber formed in the opposed faces of
the two rotor bodies concentrically in relation to
said shafts, radial pistons located in said working
chamber and sub-dividing the working chamber
inte a number of working spaces, said radial pis-
tons comprising two sets arranged in diametri-
cally opposed pairs, one set being fixed in rela-
tion to one rotor and the other set being fixed in
relation to the other rotor, inlet and outlet ports
on opposite sides of each radial piston, inlet pas-
sages in said driven shaft communicating with
said inlet ports, outlet passages in said driving
shaft communicating with said outlet ports, non-
return valves controlling the flow of fluid to and
from said ports, & train of gear wheels connect-
ing the driving shaft to the driven shaft, two of
the gear wheels of the train having contiguous
opposed surfaces, a lateral projection carried by
one of said two wheels of the train and a channel
in the other of such two gear wheels slidably re-
ceiving said projection, and means to adjust the
axis of one of said gear wheels substantially radi-
ally relatively to the axis of the other whereby s,
variable throw connection from cne of said gear
wheels. to the other is provided to obtain alter-
nating acceleration and deceleration of the
driven shaft relatively to the driving shaft so
that the successive opposed faces of the pistons
move towards each other and away from each



2,463,371

other during each rotation of the driving shaft.

3. A rotary pump or compressor comprising
two rotor bodies, a driving shaft fixed to one of
said rotor bodies, g driven shaft coaxlal with the
driving shaft and fixed to the other rotor body,
means pressing the two rotor bodies into close
bearing contact with each other, an annular
working chamber formed in the opposed faces
of the two rotor bodies concentrically in relation
to said shafts, radial pistons located in said work-
ing chamber and subdividing the working cham-
ber into a number of working spaces, said radial
pistons comprising two sets arranged in dia-
metrically opposed pairs, one set bing fixed in
relation to one rotor and the other set being fixed
in relation to the other rotor, inlet and outlet
ports on opposite sides of each radial piston, in-
let passages in said driven shaft communicating
with said inlet ports, outlet passages in said driv-
ing shaft communicating with said outlet ports,
non-return valves confrolling the flow of Auid
to and from said ports, a housing enclosing the
sald rotor bodies, bearings in said housing to
support said shafts, a train of gear wheels con-
necting the driving shaft to the driven shaft,
and a variable throw crank device connecting two
of the gear wheels of the train to obtain alter-
nating acceleration and deceleration of the
driven shaft relatively to the driving shaft so
that the successive opposed faces of the pistons
move towards each other and away from each
other during each rotation of the driving shaft.

4, In a rotary pump including a pair of rotors
and having means adapted to transmit rotation
of one rotor to the other in an alternating accel-
erating and decelerating manner when said
rotors are rotated in the same direction, shaft
means for rotatably supporting said rotors for
uni-directional rotation having a plurality of in-
let and outlet passages defined therein, an annu-
lar working chamber formed by said rotors con-
centrically surrounding the shaft means, a set of
radial pistons fixed to one of the rotors, a like set
of radial pistons alternating with the first set of
pistons and fixed to the other rotor, inlet and
outlet ports defined in.said working chamber on
opposite sides of each of said radial pistons,
said inlet ports communicating with said inlet
passages in said shaft means and said outlet ports
communicating with said outlet passages, and
check valves normally seated in the opposite ends
of said shaft means from the said ports of the
-passages in sald shaft means, said inlet passages
extending from one end only of the said shaft
means to the working chamber of the rotor, and
the outlet passages extending only from the said
working chamber to the opposite end of said shaft
-means from which extend said inlet passages,
to thereby provide a substantially uni-directional
flow of fluid axially through the said shaft means
from one end thereof to the other by way of the
said working chamber adjacent one side of each
radial piston and out of the said chamber from
the opposite side of each radial piston, and out
of the other end of the said shaft means.

5. A rotary pump or compressor comprising
two rotors, a driving shaft fixed to one of said
rotors, a driven shaft cocaxial with the driving
shaft and fixed to the other rotor, an endless
annular working chamber formed in one of the
two rotor bodies concentrically in relation to said
shafts, radial pistons located in said working
chamber and sub-dividing the working chamber
into a number of working spaces, said radial
pistons comprising two sets arranged in dia-
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metrically opposed pairs, one set belng fixed in-
side the said endless annular working chamber
by attachment to one of said rotors and the other
set being fixed to the inner periphery of the
other rotor so as to extend between the first set
of pistons, inlet and outlet ports on opposite sides
of each radial piston, inlet passages in said driven
shaft communicating with said inlet ports, out-
let passages in sald driving shaft communicating
with sald outlet ports, non-return valves con-
trolling the flow of fluid to and from said ports,
housed in said passages in said shafts, and means
transmitting rotation from the driving to the
driven shaft to provide at each complete rotation
of the driving shaft alternate acceleration and
deceleration of one rotor relatively to the other,
whereby the successive opposed faces of the pis-
tons move towards each other and away from
each other during each rotation of the driving
shaft. -,

6. A rotary pump or compressor comprising a
housing, & plurality of concentrically arranged
shafts, a pair of rotors mounted within the said
housing in driving and driven relation on said
shafts, an endless enclosed annular working
chamber in one of said rotors, radial pistons in
said working chamber arranged at diametri-
cally opposed positions fixed to the interior por-
tion of said rotor, radial pistons fixed on the
inner periphery of the other rotor at diametri-
cally opposed positions so as to project between
the beforesaid pistons, one of said shafts being
a driving shaft fixed to the said latter rotor, the
said first rotor being formed as a fixed enlarge-
ment of one end of another one of the said shafts
and rotating inside the first-mentioned rotor
with iis periphery shaped to complete the cross-
sectional continuity of said working chamber;
means transmitting rotation from one shaft to
the other to provide at each revolution alternate
acceleration and deceleration of one rotor rela-
tively to the other, means controllable from out-
side the housing for adjusting the speed varia-
tion of one rotor relatively to the other, inlet pas-
sages in one of said shafts and outlet passages in
the other of said shafts, a non-return valve in
each of said inlet and outlet passages, said pas-
sages communicating with the annular working
chamber on opposite sides of the said pistons, and
an inlet opening in said housing connected to said
inlet passages in one shaft and an outlet opening
in said housing connected to sdaid outlet passages
in the other of said shafts,

7. A rotary pump or compressor comprising a
housing, a plurality of concentrically arranged
shafts, a pair of rotors mounted within the said
housing in driving and driven relation on said
shafts, an endless enclosed annular working
chamber in one of said rotors, radial pistons in
said working chamber arranged at diametrically
opposed positions fixed to the interior of said rotor,
radial pistons fixed on the inner periphery of the
other rotor interposed between the beforesaid
pistons, one of said shafts being a driving shaft
fixed to one of said rotors and another of said
shafts being a driven shaft fixed to one of said
rotors, the first-named rotor being formed as a
fixed enlargement of one end of one of the shafts
and rotating inside the other rotor with its pe-
riphery shaped to complete the cross-sectional
continuity of said working chamber; a train of
gear wheels connecting the driving shaft to the
driven shaft, two of the gear wheels of the train
having contiguous opposed surfaces and being
slidable toward or away from each other, a lateral
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profection carrfed by one of sald two wheels of
the train and a channel in the other of said two
gear wheels for receiving said projection when the
sald wheels are slidably moved toward each other,
and means operable from outside the housing to
adjust the axis of one of said gear wheels sub-
stantially radially relatively to the axis of the
other, whereby a variable throw connection from
one of sald gear wheels to the other is provided
to obtain alternating acceleration and decelera-
tion of the driven shaft relatively to the driving
shaft, so that the successive opposed faces of the
pistons move towards each other and away from
each other on each rotation of the driving shaft,
non-return valve controlled inlet passages. In one
of said shafts and non-return valve controlled
outlet passages in another of sald shafts, said
passages communicating with the annular work-
ing chamber on opposite sides of the said pistons,
an inlet opening in said housing connected to

H

1)

said inlet passages, and an outlet opening in said

housing connected to said outlet passages.
FREDERICK JAMES SALES.
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