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3,096,723
FLOATING PORT PLATE CONSTRUCTION
David B, Puryear, St. Joseph, Mich., assignor to The
Bendix Corporation, a corporation of Delaware
Filed Dec. 29, 1958, Ser. Neo. 783,341
6 Claims. (Cl. 103—162)

The present invention relates to positive displacement
fluid handling devices; and more particularly to such
devices having internal rotor members to which fluid is
added and discharged through one end surface thereof.

An object of the present invention is the provision of a
new and improved device of the above described type in
which the end surface of the rotor through which fluid is
conducted and discharged is supported off of the end wall
of the housing of the device by a plurality of slippers, and
in which a suitable sliding seal is provided for conducting
one of the flows to or from the rotor by means of a partial
port plate that slidingly engages the end surface of the
rotor and which is pressure biased against the surface
with just sufficient force to effect a seal therewith.

The invention resides in certain constructions, and com-
binations, and arrangements of parts; and further objects
and advantages will become apparent to those skilled in
the art to which the invention relates from the following
description of the preferred embodiment described with
reference to the accompanying drawings forming a part of
this specification, and in which:

FIGURE 1 is a cross sectional view taken generally in
a plane passing through the axis of rotation of a pump
embodying principles of the present invention—the view
having a center section which is broken away above the
plane of the paper generally along line 1—1 of FIG-
URE 3;

FIGURE 2 is a plan view of the pump shown in FIG-
URE 1 but having a section broken away through the
control mechanism of the pump;

FIGURE 3 is a view of the end cover plate assembly
of the pump and is taken generally along the line 3—3 of
FIGURE 1;

FIGURE 4 is a fragmentary cross-sectional view taken
approximately on the line 4—4 of FIGURE 3; and

FIGURE 5 is a fragmentary cross sectional view
through a slipper and is taken generally along the line
5-—5 of FIGURE 3.

Although the invention may be otherwise embodied, it
is shown and described herein as used in an axial piston
pump intended to supply fluid pressure to a closed center
hydraulic system of a farm tractor and the like wherein
the pump is run at very low flow rates over extended
periods of time. As best seen in FIGURE 2, the pump
generally comprises a housing A which provides an in-
ternal pump chamber 10 and is formed by a generally
cup-shaped body member 12, whose bottom forms one
end wall 14 of the pump chamber 10, and a removable
end wall or cover plate 16 that is swivably bolted to the
body member 12. The pump further includes an annular
rotor member B that is adapted to be rotated by a shaft D
about a longitudinally extending axis C which extends
through the end walls 14 and 16. The inner end of shaft
D is received in a sleeve bearing 18 mounted in the end
wall 14 and the outer end of the shaft D extends through
and is suitably journalled in the removable cover plate 16.
The rotor member B contains a plurality of fluid displace-
ment chamber or cylinder bores 20 (in the present in-
stance 7) which are spaced around and extend generally
parallel to the longitudinally extending axis C. The cylin-
der bores 20 open into the end face 22 of the rotor B
which faces the end wall 14 of the pump; and each of the
cylinder bores 20 is provided with a cylindrically shaped
piston 24 which projects out of its receiving cylinder bore
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28 toward the end wall 14 of the pump. The rotor mem-
ber B is suitably splined as at 26 to the shaft D so as to
be rotatably driven by the shaft; and in and out movement
of the pistons 24 is produced during rotation of the rotor
B by means of a swash plate E that is positioned between
the end face 22 of the rotor B and the end wall 14 of the
pump, and against which swash plate the projecting ends
of the pistons 24 slidingly abut.

The swash plate E is nonrotatably supported in a man-
ner which will later be described, and is adapted to be
inclined at an angle with respect to the longitudinal axis
C of the pump; so that as the rotor member B rotates, slid-
ing engagement of the pistons 24 with the swash plate E
causes the pistons 24 to be moved inwardly with respect to
their receiving cylinder bores 20 during one half of a
revolution of the rotor member B while permitting the
pistons 24 to move outwardly with respect to their cylin-
der bores 28 during the remaining half of each rotor rota-
tion, to thereby produce a pumping action in each of the
cylinder bores 20.

The opposite end face 28 of the rotor member B slid-
ingly sealingly abuts a port plate F that is nonrotatably
fixed to the opposite end wall 16 of the pump. The port
plate F communicates the pump’s suction with each of the
cylinder bores 20 when their pistons 24 are moving slid-
ably within the cylinder bores 20 in a direction away from
the port plate, and communicates each of the cylinder
bores 20 with the discharge passages of the pump when
the pistons 24 are moved within their receiving cylinder
bores 20 in a direction toward the port plate. Assuming
that the outer end of the shaft D is driven in a clockwise
direction, it will be seen that the pistons move outwardly
with respect to their bores 28 to produce a suction stroke
for each of the pistons when the respective pistons are
being rotated from their uppermost position, as seen in
FIGURE 1, out of the plane of the drawing to their lower-
most position, as seen in FIGURE 1 of the drawing.
Simjlarly the discharge stroke for each of the pistons 24
occurs while the respective piston is being moved from the
lowermost position, as seen in FIGURE 1, beneath the
plane of the drawing to the uppermost position, as seen
in FIGURE 1 of the drawings. As previously indicated,
the opposite end face of the rotor member B slidingly,
sealingly, abuts the port plate F, and flow from each of
the cylinder bores 20 is communicated to and from the
opposite end face 28 of the rotor B through respective
small diameter extension bores 30 of the respective cylin-
der bores 28. The face of the port plate F to which the
Totor member B slidingly, sealingly, abuts can best be
seen in FIGURE 3 of the drawing, and for this view,
the rotor rotation proceeds in a counterclockwise direction.

The suction stroke for each of the cylinder bores 20
begins as the cylinder bore extension 3¢ is centered upon
the npper section of the vertical section line 32 as seen
in FIGURE 3. In this position, the bore extensions 30
forming rotor ports are out of register with the crescent
shaped discharge port 34 and will be totally sealed off
by the sealing land 36 of the port plate. The suction
.cycle for each rotor port proceeds as the rotor ports are
moved counterclockwise, as seen in FIGURE 3, until
their leading edge moves into communication with the
trailing edge 38 of the port plate F, so that the rotor
port will thereafter be in communication with the in-
ternal pump chamber 10 of the pump. The internal
punp chamber 10 is continually supplied with fluid from.
the pump suction connection 40, so that outward move-
ment of each piston 24 during the suction stroke pulls
fluid into its receiving cylinder 20 through the rotor port
36 for substantially the remainder of the pistons, outward
movement. FEach rotor port 30 remains in communica-~
tion with the internal pump chamber 10 during its piston’s
suction stroke until the trailing edge of the rotor port 30
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has moved past the leading edge 42 of the port plate F,
and is thereafter sealed off by the port plate’s sealing
land 44. This occurs at a time when its piston 24 is
substantially at its limit of travel away from the port
plate F and occurs at’ approximately the time that the
centerline of its cylinder bore 2¢ moves into registry with
the bottom portion of the vertical section line 32 as seen
in FIGURE 3.

The discharge stroke for each rotor port 36 begins
while the rotor port 30 is sealed off by the port plate
land 44, and continues as the centerhne of its cylinder
bore 2¢ is being moved from the bottom portion of ‘the
vertlcal centenlme 32 counterclockw1se toward the upper
portion of the vertical centerline 32 as seen in FIGURE
3. Each rotor, port 30 is sealed off during the time that
it is moved a few degrees past the bottom portion of the
vertical section line 32; so that the fluid in its cylinder
bore will become pressurized before being communicated
to the crescent shaped discharge port 34. Inasmuch as
the pump is intended to operate at pressures in the neigh-
borhood of 2500 pounds per square inch, compressibility
of the fiuid is a factor; and in order to minimize the
surge of pressure which occurs from the discharge port
34 into each of the cylinder bores 2¢ when it is first con-
nected to the discharge port 34, a bleed groove 46 is
formed in the sealing land 44 in order to throttle any
surge of pressure that may occur between the discharge
port 34 and the cylinder bore 20. After the leading edge
of each rotor port has been moved into registry with the
bleed groove 46 and the pressure has been equalized be-
tween the cylinder bore 20 and the discharge port 34,
rotation toward the upper portion of the vertical center-
line 32 causes fluid to be forced out of the cylinder bore
20 into the crescent shaped discharge port 34 of the port
plate F. This continues until the trailing edge of each
rotor port 3¢ moves past. the trailing edge 48 of the dis-
charge port 34, which will occur when the piston 24 is
approximately centered on vertical - section line 32.
Thereafter, each rotor port-30 will ‘be in sealing engage-
ment with the sealing land 36 of the port plate F for
approximately 10 degrees of Totation counterclockwise of
the uppermost centered position on vertical section line
(FIGURE 3) to.isolate the rotor-port 3¢'from the suction
until such time as oil in-each cylinder Bore ‘is decom-
presséd and théreafter a new rotor cycle for ‘the cylinder
bore is begun. Fluid discharge into the crescent shaped
port 34 of the port plate F passes through a drilling 50
in the cover plate 16 through a vertical drilling 52—the
upper end of which' is counterboréd and threaded ‘to
provide ‘the discharge connection 54 of the pump.

As previously indicated, in -and out motion for the
respective pistons 24 is provided by abuitting engagement
with the angularly inclined swash plate E; and in order
that the continually changing ahgle betwéen each piston
24 and the surface of the swash plate E will be readily
accommodated, each-of the pistons 24 is provided with a
slipper portion 56 having a flat cylindrically shaped head
58 which abuts the bearing surface of the swash plate' E
and a ball end 6% that‘is received within a spherical
socket 62 in' the main body:.portion of the piston. The
side edge of the ‘spherical socket 62 engages more than
one-half of the surface of the ball 60 so as to retain the

ball end 60 in the socket 62; and the pistons 24 are urged .

toward the swash plate E by means of an annular re-
tainer plate 64 which holds the slipper portions in slid-
able ‘engagement with the swash plate E. The retainer
plate 64 is suitably notched out around each slipper por-
tion and bears against the back surface of its head 58
to. hold "each slipper in engagement with the wearing
surface of the swash plate E. The annular retainer plate
64 is biased toward the swash plate E' by means of an
annular washer ‘66 having aspherically shaped radially
outer surface that is received within a spherical socket
'6$ in the retainer plate 64, and the annular washer 69
is biased toward the swash plate E by means of a coil
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4
spring 78 that is interpositioned between the annular
washer 66 and the rotor member B. The end thrust of
coil spring 76 upon the shaft D is absorbed by the anti-
friction bearing 71.

As previously indicatéd, the pump shown in the draw-
ing is capable of varying the quantity of its output. This,
of course, is accomplished by varying the angle of the
swash plate E with respect to the longitudinal axis C of
the pump. Tilting of the swash plate is accomplished by
means of a hydraulic piston 72 that is slidingly sealingly
received in a cylinder bore 74 located above the rotor
member B in the top portion of the pump. Fluid pres-
sure supphed to the cylinder bore 74 from a control valve
structure 76 causes force from the hydraulic piston 72
to be transmitted through a push link 78 to move the
swash plate E to its vertical or “nonpumping” pos1t1on
wherein 'substantially no in and out movement of the pis-
tons 24 is produced. The control valve 76 is intended to
control the discharge pressure of the pump at approxi-
mately 2500 pounds per square inch, and functions to
bleed pressure fluid into the hydraulic cylinder bore 74
as the pump discharge pressure exceeds approx1mately
2500 p.si. The control valve structure 76 is formed by
a bore 8¢ which generally parallels the cylinder bore 74
and which extends through opposite end surfaces of the
cup-shaped body member 12. Pressure fluid from the
pump discharge 54 is conducted through a suitable drill-
ing 82 in the removable cover plate 16 to the adjacent
iend of ‘the bore 89. - A seal is provided around the end
of the bore 80 and the cover plate by means of an an-
nular washer 84 that is positioned in a counterbore 86.
The annular washer 84 carries suitable seals which respec-
tively engage the counterbore and cover plate, and a dish-
shaped washer 88 is positioned between the bottom of
the counterbore and the annular ‘washer to bias the
washer into sealing engagement with the cover plate 16.
Control pressure from the control bore 80 is communi-
cated with the cylinder ‘bore 74 through a lateral control
port ;‘Ei;rilling 98, and the control of pressure within the
drilling 96 is had by means of & spool valve 92 capable
of covering the infersection of the drilling 9¢ with the
contro]l bore 80. The sealing land 94 of the spool valve
92 is normally biased to a position between the inlet end
of the control bore 8¢ and the control port 9¢ by means
of a coil spring 96. 'Coil spring 96 is received in a coun-

‘terbore 98 in the opposite end of the control bore 89, and

is interpositioned between an adjustable plug 100 and a
head 162 of the spool valve structure 92 to normally hold
the head 302 in-engagement with the bottom of the coun-
terbore 98 and the spool valve in its normal’posmon As

‘the discharge- pressure -of the pump increases above ap-
proximately 2500 p.sii., force upon the end of the spool
‘valve 22 causes spring 96 to compress and permit pres-

sure to flow “into ‘the hydrauhc chamber 74 to thereby
cause piston 72 to move the swash plate E into its vertical
or “non-pumping” position. Whenthe discharge pressure
of the pump falls below approximately 2500 p.si., coil
spring-96 causes the spool valve 92 to ‘close off communi-
cation between the discharge port 54 and the control port
90, and-theréafter bleed pressure from the hydraulic cyl-
inder bore ‘74 to the internal chamber 10 of the pump
through bore 104.

The port plates-of the prior art, and with which ap-
plicant is' familiar, have been planed and lapped with re-
spect to the end sutface of the rotor B; and have served
the purpose of both supporting the rotor B against end
thrust, and providing a sliding sealing valving surface for
the rotor. Considerable draghas been prodiiced by these
surfaces, and slight misalignment of the pump’s parts has
created leakdge probléms.

According to principles of the present invention, the
end “thrust of the rotor, which can be considerable,
especially at high pumping pressures, is absorbed by a

‘plurality of slippers (preferably three) which engage a
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flat annular outer area of the rotor which is provided and
finished solely for that purpose. There is also provided
a generally crescent shaped port plate F substantially no
larger than required to adequately perform its valving

" function, and which is supported independently of the

slipper surfaces. The port plate F is preferably posi-
tioned as close to the axis of rotor rotation as is possible,
and is preferably supported in a manner which will ac-
commodate a slight amount of universal movement so
that it can adjust itself to the sliding sealing surface of
the rotor. The port plate F may be biased into sealing
engagement with the rotor solely by spring action; but
in the preferred arrangement, will be provided with piston
means which is subject to the pump’s discharge pressure
and which biases the port plate against the rotor with
just sufficient force to effect a suitable sliding seal there-
between.

In the preferred embodiment shown in the drawing,
three comparatively small arcuately shaped slipper seg-
ments 166, 108, 118, are provided for bearing engage-
ment with a smooth annular surface of the rotor B radial-
fly outwardly of the ports 30. In order that the slippers
will be capable of angularly adjusting themselves to the
surface of the rotor B, each is supported from the end
surface of the internal chamber 18 of the pump by means
of identically shaped balls 112 received in spherically
shaped sockets 114 and 116 in the slippers and end wall,
respectively.

The port plate F shown in the drawing is generally
crescent shaped and is no larger than is required to ade-
quately cover and seal off the ports 30 in the rotor from
the internal chamber 19 of the pump during their dis-
charge cycle. The port plate F is supported from the
end wall of the pump by means of a pair of identical
pistons 118 and 128, respectively, which are received in
the bores 59; and the central openings 122 of which con-
duct fluid out of the crescent shaped discharge port 34 of
the port plate. The pistons 118 and 12¢ may be inte-
grally formed on the crescent shaped body 124 of the
port plate; but, because of machining reasons, are formed
separately with an annular tongue 126 which is received
in an annular groove 128 in the body 124, and is lapped
in place to provide a suitable seal. The outside surfaces
of the pistons 118 and 12¢ are provided with an O-ring
seal 139 carried in a groove 132 in the pistons; and the
external surfaces extending in either direction from. the
seal are slightly tapered by a few degrees so that the
pistons can accommodate a few degrees of angular move-
ment. The radially inner and outer edges of the port
plate are recessed at 134 and 136 to reduce as much as
possible the area that need be exposed to pressure, and
the combined cross sectional area of the pistons 118 and
120 located in the bores 5§ and which is subjected to
pressure is made large enough to develop a pressure force
slightly greater than the pressure forces on the sliding seal-
ing surfaces of the port plate F. As a further refinement,
the radial outer side edges of the port plate body 124 abut
the sides of the slippers 108 and 110 for lateral support;
and the pistons 118 and 120 are positioned so that the
imaginary line connecting their centers approximately
passes through the center of the pressure forces on the
sliding sealing surface of the port plate body 124, Coil
springs 138 and 148 in the bores 50 bias the port plate F
against the rotor B to insure an initial seal during the
starting up of the pump.

While the invention has been described in considerable
detail, I do not wish to be limited to the particular con-
structions shown and described, and it is my intention to
cover hereby all novel adaptations, modifications, and
arrangements thereof which come within the practice of
those skilled in the art to which the invention relates.

I claim:

1. In a positive displacement fluid handling device: a
housing member having an internal chamber with oppo-
site end walls providing an axis of rotation extending
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through said chamber, a rotor member in said chamber,
means carried by said housing and drivably connected with
the rotor member for rotating it about said axis, said
rotor having end surfaces facing said end walls of said
internal chamber and at least one fluid displacement
chamber therein with a port which opens into one end
surface of said rotor, means mounted within said fluid
displacement chamber and slidable therein for displacing
fluid out of said fluid displacement chamber through said
port during a first predetermined angle of rotor rotation
and for causing fluid to flow into said fluid displacement
chamber through said port during a second predetermined
angle of rotor rotation, at least two slipper segments slid-
ingly abutting said one end surface of said rotor during its
rotation to provide reaction surfaces against which said
rotor is thrust, swivel means supporting said slipper seg-
ments from one end wall of said housing, a port plate sepa-
rate from said slipper segments in sliding engagement with
said one end surface of said rotor, said port plate having a
generally crescent shaped opening which communicates
with said port of said rotor during one of said predeter-
mined angles, said port plate having a portion surrounding
said crescent shaped opening which slidingly sealingly
engages said rotor member, said housing having at least
one flow port generally opposite to said crescent shaped
opening of said port plate, sealing means for effecting a
sealing relationship between said crescent shaped opening
of said port plate and said at least one housing flow port,
said sealing means being so constructed so as to maintain
said sealing relationship when said port plate moves
toward and away from its respective end wall of said
housing, means for biasing said port plate into engagement
with said rotor end surface with slightly greater force than
produced by fluid pressure tending to separate said port
plate and said rotor member to effect a proper seal there-
between. .

2. In a pump: a housing member having an internal
chamber with opposite end walls providing an axis of
rotation extending through said chamber, a rotor member
in said chamber, means drivably connected to said rotor
for rotating it about said axis, said rotor having end sur-
faces facing said end walls of said internal chamber and
at least one fluid displacement chamber therein with a
port which opens into one end surface of said rotor, means
mounted in said fluid displacement chamber and slidable
therein for displacing fluid out of said fluid displacement
chamber through said port during a first predetermined
angle of rotor rotation and for causing fluid to flow into
said fluid displacement chamber through said port during
a second predetermined angle of rotor rotation, at least
two slipper segments slidingly abutting said one end sur-
face of said rotor during its rotation, swivel means sup-
porting said slipper segments from one end wall of said
housing, and a crescent shaped port plate separate from
said slipper segments in sliding engagement with said one
end surface of said rotor during said first predetermined
angle of rotor rotation, said port plate having a generally
crescent shaped opening which communicates with said
port of said rotor during said first predetermined angle,
said port plate having a portion surrounding said crescent
shaped opening which slidingly engages said rotor mem-
ber, said housing having a discharge port generally oppo-
site to said crescent shaped opening of said port plate,
sealing means for effecting & sealing relationship between
said crescent shaped opening of said port plate and said
at least one housing flow port, said sealing means being
so constructed so as to maintain said sealing relationship
when said port plate moves toward and away from its
respective end wall of said housing, means for biasing
said port plate into engagement with said rotor end sur-
face with slightly greater force than produced by fluid
pressure tending to separate said port plate and said rotor
member to effect a proper seal therebetween.

3. In a positive displacement fluid handling device: a
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“housing tneémber having an’intérnal chaniber with 6ppo-
. site ‘énd ‘walls providing an “axis of rotation eéxténding
“through said intérnal chamber, a rotor member in said

chamber, means cartied by said housing and drivably con-

nected with the rotor member for rotating it about said

axis, said rotor having end surfaces facing said €nd walls
of said internal chamber and at léast one fluid displace-
ment chamber therein with a port which opens into one
end surface of said rotor, means mounted within said
flaid displacement chamber and slidable therein for dis-
placing “fluid out of said fluid displacement chamber
through said port during a first predetermined angle of
rotor rotation and for causing fluid to flow into said fluid
displacement chamber through said port during a second
predetermined angle of totor rotation, three slipper seg-
ments disposed circumferentially “about said axis of
rotation ‘and having imaginary lines ‘'of ¢onnection there-
between and slidingly abutting said one end surface of
said rotor during its rotation, swivel fmeans supporting said
slipper’ segments from one end wall of said housing, and
a crescent shaped port plate separate from said ‘slipper
segments in sliding engagement with said one end surface
of said rotor during said first predetermined angle of rotor
rotation, said port plate having a generally crescent shaped
‘opening which communicates with said port of said rotor
during said first predétermined angle, said poit plate hav-
"ing a portion surrounding said crescent shaped opéning
"which slidingly sealingly éngages said rotor mémber only
during one of said generally prédetermined angles of
rotor rotation, said housing having a Ppair of ‘discharge
ports’ generally opposite. said crescent’ shdped opening of
said port plate, sealing mieans for effécting’ seahng rela-
tionships between said crescént shaped opening of said
port plate and said housing discharge ports, said sealing

means being so constriicted so as to maintain said sealing

relationships when said port plate moves toward and
. away from its respective end wall of said hiousing, means
for biasing said port plate into'engagemient with said rotor
~end surface with slightly greater force than that produced
by fluid pressure tending to separate said port plate and
said rotor member to effect a proper seal therebetween,
two ™ of said “slipper plates being so” positionéd that an
imaginary line connecting their centers approximately
passes through said sealing relationships.

4, In a. positive dlsplacement flaid handling device: a -

housing member having an’jntérnal chamber with oppo-
site end wells providing an axis of totation exténding
through said chamber, a toétor member in said chamber,
means  carried by sald ‘housing ‘and 'drivably ‘coniected
with the rotor mémber for rotating it about said axis, said
rotor ‘having. end surfaces facing said end walls of said
internal chamber and at least one fluid dlsplacement
chamber theréin with a port which opéns into one end
surface of said rotor, means mounted within said rotor
and slidable Wwithin said fluid displacement chamber for
displacing fluid out of said fluid displacement chamber
~through said port during = first prédetérmined angle of
“rotor rotation and for causing fluid to flow into said fuid
‘d1splacement chamber throuigh said port during a second
predetermined ‘angle of rotor rotation, at léast two slip-
per ségments supported on an end wall of said housing
slidingly abutting said one end surface of said rotor during
its rotation to provide redction surfaces against which said
‘rotor is thrust, a port plate separate from said slipper
segments in sliding éngagement with said one end surface
of said rotor, said port plate having a generally crescent
shaped opening which communicates with said port of
said rotor during one of said predetermined angles, said
‘port plate having a portion surrounding said crescent
shaped “opening which slidingly sealingly engages said
rotor member, said housing having at least one flow port

" generally opposite to said crescent shaped opening of said
port plate, sealing means for effectifig a sealing relation-
ship between said crescent shaped opening of said port
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pl"ate and said at least one housing flow port, means for

“biasing said port plate ‘into engagement with said rotor
-end siirface with slightly greater force than'that’produced
‘by fluid pressure tending to separate sdid port plate and

said rotor iember to efféct a proper seal thereébetween.
5. In a pump: a housing meriber having an internal

" chamber with opposite end walls "providing an ‘axis of
‘rotation extending through said chamber, a rotor mem-

ber in said chamber, means drivably connected to said

‘rotor for rotating it about said axis, said rotor having end

surfaces facing said end walls of said internal chamber
and at least one fluid displacement chamber therein with

" a port which opens into one end surface of said rotor,

means motnted in said rotor and slidable within said fluid
displacement chamber for displacing fluid out of said

fluid displacement chamber thirough said port during a

first predetermined angle of rotor rotation and for caus-

“ing fluid ‘to flow into “said fluid dlsplacement c¢hamber

“through said port during a second predétermined ‘angle of

20
“'one end wall of said housing slidingly abutting said one
‘énd surface of said rotor during its rotation, and a cres-
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rotor rotation, at least two slippér segiments stipported on

cent shaped port plate separate from said slipper segments
in sliding engagement with said one end stirface of said
rotor duting said first predétermined ‘angle of rotor rota-
tion, 'said port ‘plate having a genérally crescent shaped

“opening which comrunicates with said port of said rotor

during said first predetermined angle, said port plate hav-
ing 'a portion surrounding said crescent shaped opening
which slidingly engages said rotor member, said housing
having a discharge port generally opposite to said crescent
shaped opening of said port plate, sealing means for ef-
fecting a sealing relationship between said c¢rescent shaped
opening of said port plate and said dischdrge port, means

for biasing said port plate into ‘engagément with said

rotor ‘end surface with slightly "greater force than that
produced by fluid pressure tending to separate said port

plate and said rotor member to effect a proper seal there-
‘between.

6. Ina positive displacement fluid handling device: a

" housing member having an internal chamber with opposite

end walls providing an axis of rotation extending throngh

“said chamber, a rotor member in said chamber, means

carried by said housing and drivably connected with the

‘rotor member for rotating it'about $aid” axis, said rotor
" “having end surfaces facing said end Wwalls of said internal

. chamber and at least one fluid displacement chamber
~ therein with a port which opens into one end surface of
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said rotor, means mounted within said rotor and slidable
within said fluid displacement chamber for-displacing fluid
out of said fluid displacement chamber through said port
during a first predetermined angle of rotor rotation and
for causing fluid to flow into said fluid  displacement
chamber through said port during a second predetermined
angle of rotor rotation, means supporting said rotor on
an end wall of said housing and providing reaction sur-
faces against which said rotor thrusts during its rotation,
said one end surface of said rotor slidingly abutting said
last named means, a port plate, separate from and inde-
pendent of said last named means, in sliding éngagement
with said one surface of said rotor, said port plate hav-
ing a generally crescent shaped opening which communi-
cates with said port of said rotor during one of said pre-

- determined angles, said port plate having a portion sur-

rounding said crescent shaped opening which slidingly
sealingly engages said rotor member, said housing having
at least one flow port generally opposite to said crescent
shaped opening of said port plate, sealing means for ef-
fecting a sealing relationship between said crescent shaped
opening of said port plate and said at least one housing
flow port, means for biasing said port plate into engage-
ment with said rotor end surface with slightly greater force
than that produced by fluid pressure tending to separate
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