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ROTARY PUMP .
ven Plato, Springfield, Pa., assignor to Ryvon
‘national Company, Springfield, Pa., a corporation
of Penusylvauia
Filed Fek. 7, 1962, Ser, No. 171,682
1 Claim. (CL 163—3)

This invention relates generally to fluid pumps, and
particularly to improvements in rotary fluid pumps.

A principal object of the invention is to provide a
rotary fluid pump which maintains a constant discharge

. pressure under ordinary operating conditions,

Another object is to provide such a pump wherein the
discharge pressure may be selectively varied during op-
eration of the pump.

Another object of the invention is to provide such a
pump wherein the direction of fluid flow is not reversed
when the direction of operation is reveised.

Another object is to provide such a pump which may
be adjusted for full or partial fiuid flow in either direc-
tion.

Another object is to provide an improved rotary fluid
pump having dual fiuid chambers.

Another object is to provide such a pump which is
simple in construction, relatively inexpensive to manu-
facture and service, and easy to operate.

Other objects of the invention will become apparent
when the foliowing description is read with reference to
the accompanying drawings, in which:

FIG. 1 is a vertical longitudinal section through a
pump constructed in accordance with the invention;

FIGS. 2 and 3 are plan views of the pump, with parts
broken away and sectioned, showing various operating
conditions;

FIG. 4 is an end view of the pump, with the puiley
omitted;

FIGS. 5 and 6 are perspective views of certain pump
parts;

FIG. 7 is a vertical longitudinal section through a
second form of the pump;

FIG. 8 is a fragmentary vertical longitudinal section
through the pump shown in FIG. 7, showing a different
operating condition;

FIGS. 9 and 10 are transverse sections respectively on
lines ¥IX—I¥ in FIG. 7 and X—X in FIG. 8;

FIGS. 11, 12, 13, and 14 are plan views of the modi-
fied form of the pump shown in FIG. 7, with parts broken
away and sectioned, showing various operating condi-
tions;

FIG. 15 is a perspective view of one of the modified
pump parts; .

FIG. 16 is a vertical longitudinal ‘section through a
third form of the pump; . )

FIGS. 17 and 18 are plan views of the modified form
of the pump shown in FIG. 16, showing various operat-
ing conditions;

FIG. 19 is a vertical longitudinal section through a
fourth form of the pump;

FIGS. 20, 22, and 24 are horizontal sections of the
modified form of the pump shown in FIG. 19, showing
various operating conditions; and

FIGS. 21, 23, and 25 are transverse sections respec-
tively on line XXI—XXT in FIiG. 20, line XXIN—XXIIIL
in FIG. 22 and line XXV—XXV in FIG. 24.

Referring particularly to FIGS. 1-6, the - exemplary
rotary fluid pump constiucted in accordance with the in-
vention comprises a base, generally designated 10, upon
which is mounted a hollow cylindrical casing 12 secured
in position by a pair of straps 14 fitted respectively over
opposite’ end portions of the casing 12 and bolted to
the base 10, as at 16.
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Extending respectively across the opposite end portions
of the casing 12 are end plates 18 and 28. Interposed
between each end plate and the casing is a gasket 22.
Securing the end plates and the gaskets to the casing are
studs 24. Threaded into the end plate 20 is a sleeve 26,
and in turn threaded into the sleeve 26 is another sleeve
28. The sleeves 26 and 28 are arranged to accommodate
packing 36, which embraces a shaft 32 extending through
the sleeves and into the interior of the casing.

Affixed to the inner end of the shaft 32 is a cylindrical
rotor mémber 34, and affixed to the outer end of the shaft
32 is a pulley 36, adapted for actuation by a belt 38.
Also disposed within the casing 12 is a cylindrical mem-
ber 4@, which is urged toward the rotor 34 by a coil
spring 42. The spring is seated against a disc. 44, which
is shiftable by manipulation of a bolt 46 threaded through
the end plate 8. The member 49 is provided with a
longitudinally extending narrow groove 48, and extend-
ing into this groove is the inner end of a screw 59, which
is threaded into the wall of the casing 12.

The casing is provided on one side with a suction port
52 from which extends a suction line 54. The opposite
side of the casing is provided with a discharge port 56

.from which extends a discharge line 38. The ports 52

and 56 are diametrically opposed and their common a¥is
lies between the opposed coniplementary surfaces 60 and
62 respectively of the members 34 and 46, which are
axially inclined and disposed in face to face abutting rela-
tion, as shown in FIG. 1. While these opposed surfaces
are shown curved, it will be understood that they may be
straight. '

Now referring particularly to FIGS. 7-15, the second
form of the pump is identical in most respects with the
form of the pump already deéscribed. Corresponding
identical parts of the two pumps are identified by the same
numeral., In this second form of the pump, a cylindrical
member, generally designated 198, replaces the corre-
sponding member 40 of the embodiment of FIG. 1. The
end surface of the member 186 corresponding to the end |
surface 62 of the embodiment of FIG. 1 is designated
102. Instead of being provided with a narrow groove
for receiving the end of the screw 58, the member 189 is
provided with a wide recess 194 having shoulders 106
and 108 respectively on opposite sides thereof.

Now referring to FIGS. 16-18, the third form of the
pumip comprises a base, generally designated 128, upon
which is mounted a hollow cylindrical casing 122 secured
in position by a pair of straps 124 fitted respectively over
opposite end portions of the casing 122 and bolted to the
base 128, as at 126. .

Extending across the opposite end portions of the
cylindrical casing 122 are end plates 128 and 13§. Inter-
posed between each end plate and the casing is a gasket
132. Securing the end plates and the gaskets to the cas-
ing are studs 134. Threaded into the end plate 138 is a
sleeve 136, and in turn threaded into the sleeve 136 is
another siceve 138. The sleeves 136 and 138 are arranged
to accommodate packing 149, which embraces a shaft
142 extending through the sleeves and the casing into a
bushing 144 embedded in the end plate 128.

Afiixed to the shaft 142, next to the end plate 136, is
a cylindrical rotor 146, and affixed to the shaft 142, next
to the end plate 128, is a cylindrical rotor 148. Inter-
posed between the members 146 and 148 is a cylindrical
member 150, The member 150 is provided with a lon-
gitudinally extending narrow groove 152, and extending
into this groove is the inner end portion of a screw 154,
which is threaded into the wall of the casing 322.
~ On oue side of the casing are a suction port 156 from
which extends a line 158 and a suction port 160 from
which exiends a line 162. On the opposite side of the
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casing are a discharge port 164 from which extends
a discharge line 166 and a discharge port 168 from which
extends a discharge line 178. The ports 156 and 164 are
diametrically opposed and their common axis lies between
the opposed complementary surfaces £72 and 176 respec-
tively of the members 146 and 150, which are axially
inclined and disposed in face to face abuiting relation,
as shown in FIG. 16. The ports 169 and 168 are diamet-
rically opposed and their common axis lies on the surface
174 of the member 148, which is axially inclined, as
shown in FIG. 16. The surfaces 174 and 178 are com-
plementary so that when the members 148 and 150 are
turned 180 degrees relative to each other the surfaces
174 and 178 may be disposed in face to face abutting
relation. ) '

Confinuous contact is maintained between the sur-
face 172 of member 146 and the surface 176 of member
150 and between the surface 174 of member 146 and
the surface 178 of member 159 throughout the movement
of the rotors, the cam action of the opposing surfaces
causing-the member 159 to shift axially back and forth to
alternately provide and then exhaust a pair of fluid
chambers.

The angle of opposing surfaces 172 and 176 and 174

and 178 may be varied to govern capacity of the fluid
chambers in relation to the requiremements of the type
of work to be performed by the pump.

Now referring particularly to FIGS. 19-25, the fourth
form of the pump is identical in most respects with the
embodiment of FIG. 1. Corresponding identical parts of
the two pumps are identified by the same numeral. In
this forth form of the pump, the hollow cylindrical cas-
ing, generally designated 209, is provided with a slot 202
in one side thereof extending approximately half way
around the casing. A pair of grooves 204 respectively
upon opposite sides of the slot 202 are fitted with O-rings
206. Extending about the casing is an annulus 268 upon
which is formed a boss 218. Threaded through the boss
216 is a screw 212, the inner end of which extends into
the groove 48 formed in the member 49. Extending
across the annulus 268 is 2 member 214 which is secured
to the casing 200 by screws 216 and which clamps.the
annulus in an adjusted position.

Referring to the first form of the pump, and particu-
larly to FIG. 1, in the operation of the pump, the suction
port 52 and the discharge port 56 are both closed conjoint-
ly by the opposed end portions of members 34 and 40.
The belt 38 actuates pulley 36, shaft 32, and rotor 34
turning the same as a unit in the direction indicated by ar-
rows. Initially, the rotor 34 cams the member 49 to the
left (as viewed in FIG. 1) against the influence of .coil
spring 42, the member 49 being secured against turning
about its axis by reason of the inner end of the screw
50 working in the groove 48. During approximately the
first one-half turn of the rotor 34, the opposing surfaces 60
and 62 spread and form a gap 64. Simultaneously, port
56 is closed by rotor 34 independently of member 40.
As the gap 64 becomes progressively larger, suction is
induced and fluid flows into the gap or fluid chamber 64
through port 52. Thereafter the surfaces 60 and 62
approach each other and the gap 64 recloses, the member
49 returning to its initial position under the influence of
spring 42. As the gap 64 recloses, the resulting pressure
on the fluid causes it to be expelled from between the mem-
bers 34 and 40 through the port 56. In this form of .the
pump, normally the dicharge pressure is dependent upon
the spring 42, and the force which the spring exerts upon
the fluid may be regulated by manipulating the screw 46
to compress the spring 42 more or less. This adjustment
may be made while the pump is operating. In the event
that the direction of operation is reversed, the direction in
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embodiment of FIG. 7, the mode of operation is identical
with the mode of operation of the embodiment of FIG. 1,
except in the respect now to be set forth. When the di-
rection of operation is reversed, initially member 109
turns with the rotor 34, shoulder 186 moving away from
the screw 350 and shoulder 188 moving toward the screw
150 until, after approximately one-half a turn, it finally
engages the same, as in FIG. 10. Thereafter, only the
rotor 34 turns. As a consequence of the foregoing con-
struction, the direction of fluid flow is not reversed when
the direction of operation is reversed.

Referring to the fourth form of the pump, ie., to the
embodiment of FIG. 19, again the mode of operation
is identical with that of the embodiment of FIG. 1, ex-
cept in the respect now to be set forth. When the clamp
214 is loosened, the annulus 288 may be turned about the
casing 206 and the screw 212 positioned in a selected
position within the siot 202. The member 48 turns about
its axis with the screw 212. When the annulus 208
holds the screw 212 at one end of the slot 292, as shown
in FIGS. 19, 20 and 21, the pump operates to deliver a
full flow of fluid in the direction indicated by the arrow
in FIG. 20. When the annulus 288 is given a one-quarter

- turn, as shown in FIGS. 22 and 23, ports 52 and 56 are
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which the fluid flows is reversed, i.e., port 56 becomes the -

suction port and port 52 becomes the discharge port.
Referring to the second form of the pump, ie., to the

75

both closed, and no fluid can flow through the pump.
When the annulus 288 holds the screw 212 at the op-
posite end of the slot 202, as shown in FIGS. 24 and 25,
the pump operates to deliver a full flow of fluid in the
opposite direction, i.e., in the direction indicated by the
arrow in FIG. 24. The fluid flow may be selectively
varied by moving the screw 212 to intermediate posi-
tions between those already mentioned. It will be noted
that the direction of operation is always the same.

Referring to the third form of the pump, ie., to the
embodiment of FIG. 16, the suction port 156 and dis-
charge port 164 are both closed conjointly by the op-
posed end portions of members 246 and 159. The suc-
tion port 160 and discharge port 168 are each half closed
by member 148. Shaft 142 is turned in the direction
indicated by the arrows, and initially the rotors 146
and 148 cam the member 150 to the left. - The member
150 is secured against turning with the rotors by the
inner end portion of the screw -154 working in the
groove 152. Throughout approximately the first one-
half turn, the surfaces 172 and 176 spread apart to form
a gap or fluid chamber 186. Port 164 is closed by rotor
146. As the gap 180 becomes larger, finid is sucked
into the space between the rotor 146 and member 159
through the port 156. Simultaneously, the surfaces 174
and 178 approach each other, closing the gap or fluid
chamber therebetween, designated 182. Port 166 is closed
by member 148. As gap 182 closes, the pressure on
the fluid forces it out through port 188. During the re-
mainder of the turn, surfaces 172 and 176 approach each
other, reclosing gap 180, whereupon fluid is discharged
therefrom through port 164. Port 156 is closed by mem-
ber 146. Simultaneously, surfaces 174 and 178 spread
apart, opening gap 182 again, whereupon fiuid is sucked
into the gap 182 through port 169. Port 168 is closed by
member 148. It will be noted that the action is a dual
action, that is, fluid is sucked in at one end of the pump
while it is being discharged simultaneously at the opposite
end of the pump.

A pump constructed in accordance with the invention
is particularly suited for handling lubricants, such as
oils and greases, and coolants for the application thereof
to lathes, presses, etc. Such pumps are also particularly
suited for handling liquids of high viscosity, such as mo-
lasses, liquid sugar and crude oil.

It will be understood, of course, that the present in-
vention, as described and shown, is susceptible to vari-
ous changes and modifications which may be made with-
out any departure from the general principles or real
spirit of the invention. Accordingly, it is intended to
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cleim the present invention broadly, as well as specifi-
cally, as indicated in the appended claims.

Having thus described my invention, I claim as follows:

A pump comprising a hollow cylindrical casing, an
axially fixed member revolvably housed in said casing,
an axially shiftable member housed in said casing for
movement about its axis between predetermined extreme
positions, said members conjointly substantially fully oc-
cupying a section of said casing having suction and dis-
charge ports formed in said casing respectively on op-
posite sides thereof, and said members having axially
inclined opposed end surfaces disposed in abufting re-
lation, means for actuating said axially fixed member to
close said discharge port independently of said axially
shiftable member and simultaneously move said axially
shiftable member to open a gap between said abutting
surfaces and open ‘said suction port whereby to induce
suction for drawing fluid into said gap through said suc-
tion port and alternately to close said suction port inde-
pendently of said axially shiftable member and simul-
taneously open said discharge port and move said axially
shiftable member to reclose said gap whereby to apply
pressure on said fluid for expelling the same from said
gap through said discharge port, and means for main-
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taining said axially shiftable member in a selected posi-
tion between said extreme positions including & pair of
axially spaced O-rings fitted over and disposed on. op-
posite sides of a slot in said casing extending approxi-
mately half way around said casing, an anhulus cover-
ing said slot and embracing said O-rings, an element car-
ried by said annulus and extending radially inwardly
therefrom freely through said slot and slidably into a
groove extending longitudinally of the axially shiftable
member, and means for releasably securing said annulus
against turning about said casing.
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