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THhis invention relates generally to-a.pumping apparatus
capable.of delivering a constant volume of fliid without
cavitation and without regard to widé variation in delivery
pressure.

Mbte specifically, the present invention relates to a
variable pressure, constant delivery, guidéd vane pump
wherein a. rotor providing .an.annular row of circum-
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férentially ‘spaced slots carries .a corresponding plurality

of. vanes:slidably supported in- the respective slots for en-
gagement ‘with: the cylindrical pumping chamber-bore of
a regulating-block supported. in. a~ casing” for-movement
transversely of® the: rotor axis to- adjust- the relative ec-
centricity - of ‘the- pumping “chamber ‘bore. and" the rotor,
the", adjustrnent of“the" block. being effécted” in- response
to- variations-inr the effective differential’ of a pressure
drop. across an orifice provided in‘a flow path ‘through'the
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pump-andiincliding: the inlet-and the outlet-of the pump. -

Although-thle ‘principlés of‘the-present-invention are of
general “utility; a* pump- embodying - the' féatures  of“tHe
present invention finds a particularly useful application

|ifi> connection with" supplying- fluid: under-pressure-to a

Hydiaulic' system: designed- to- operate® a- power booster

‘on-motor- vehiclés for: power- steering, hydraulically *op-

erated windshield wipers, hydraulic seat adjusters and
other-accessory-dévices: A pump-embodying the features
of“the present-invention® is also-of* great- utility on-any
hydraulic system operable on the so-calléd“open-center
hydrautic-principlé: In an-open-center-system; fluid. is
permitted-to-fiow" through- the-actuating-valve and’ back
to a reservoir-under no: pressure until’a demand“occurs
at"which time: the actuating*valve directs-the-flirid* away
from the reservoir towards-the power motor where work

is done before the flaid can returmto the reservoir; Since

resistance is ‘encountered” in-this-process, pressure’is im-
mediately-established and-the worki§- done: ‘
Since - great: variations are encountered” in- the™ rota-

tional“speed’ of ‘an-engine-driven-pump; it-is Highly-dé-

sirable-that provision: be madé-for a'source of fluid energy
in-a-hydraulic-system: which- will ‘be' constant' in-délivery
within rather narrow limits; - Wide variation-in fitlid~de-

“livery-in-an open center- systerm -results in a 10ss-of ‘sensi-

tivity in the actuating valve or in over Heating of the ftixid
with consequent loss of ‘energy:

In-the-pumps-heretofore ‘provided; provision- is some-
times- made’ to-starve-the- inlet- of ‘the pump-in-order-to
control the-flow. In a'constant'delivery pump-this prac-
tice-prodices cavitation: with accompanying_ noise ‘result-
ing: from- the *hHammer- of  the’ fluid-on- the- metal’ com-
ponents of ‘the pump-as the-fluid  on thedelivery: side
‘of “the’ pump- rushies- to-fill' the vacuunr of d1splacement
caused by the inlet starvation.

Atcording tothe-principles -of the:presentinvention, a
variable: délivery ‘pump-is provided in-which+the inlet-is
controlled; however; instead”of utilizing- stati¢~ pressure
variablés to:controlthe pump;-the pump-controlling pres-
sures are determined and established:byuthe: flowrofithe

- pumping: fluid ! through~ an orifice:: and= the:: differential

35

40

45

50

55

60

65

70

variables:or;variationsyin:pressure-drop. across the-orifice -

are utilized for control purposes.

2

It: will- be appreciated.that pump control: which is. ef-
fected in- response. to pressure drop variations will. be
independent. of ‘actual. static pressure values and, accord-
ingly, the pressure diop conirol effected in accordance
‘with. the .principles. of the present invention will be ac-
curate even through" the .pump is required to be used at
different altitudes.

It is an object of ‘thé present.invention, therefore, to
provide a constant delivery variablé pressure.pump which
overcomes the. déficiencies of the prior art structures
heretofore provided.

Another. objéct of the: present invention is to-provide
a pump wherein volume may be’ regulated” without re-
gard’to. static pressure values.

A further object of the present”invention is to utilize
a pump control system~ wherein® the” pump’ controlling
pressuresare-determined and-established’ by ‘the flow of

fluid through an orifice and* wHerein® the ‘controlling: vari-

ablé consists” of the' pressure” dfop established across the
orifice. -

Yet another object of the present inventionis toprovide
a pump-control which*is-independent of ‘altitude-limita-
tions:

Many ‘other-features, advantages-and’ additional®objects
of the-present invention: will ' Becomie: manifest to*those
versed ‘inn the: art’ upon :making- reference~to the-detailed
description : which: folfows: and®the accompany-sheets: of
drawings: in: which' preferred’ structural’ embodiments of
pumps constructed inaccordance: with the: principles: of
the present invention are shown by way of illustrative
exampleonly:

On the dfawingsr

Figure: 1+ is-a*crossisectional 'view: of-a-constant: délivery
variable pressure pump provided in-accordance: with :the
principlés: of ‘thes present invention;

Figure 2 is a cross-sgctionals vxew of aimodified embodi-
ment;’

Figure: 3iis.axcross<sectional :view taken' ona ‘plane gen-
erally: transversecof Figures:4:and ‘5 and iillustrating-addi-

-tional details of construction of:both:the:Figure 4 and:Fig-

ure-S: pumps;-.

Figure:4-isra cross-sectional:view: of-another’ embodi-
mentprovided:in accordance: Wlth therprinciples of the
present: mventlon,

Figure 5-is a cross-sectional:view:of:a pump-generally
similar: to- that-shownin: Figure: 4-butiembodying; an-al-
ternative:modification~in-accordance -with: -the: prmclples
ofrthe: present:invention;:and:

Figure 6 is an enlarged fragmentary. crcs&sectronalmaw
showing: additional..details- of: construction -of 'the: control

.valve: provided.iim the :embodiment .of Figure-4:

As shown on.the drawings:

In.order to.illustrate ;the: appllcatlons of -the-principles
of the presentrinvention, there:is:shown- in:the drawings
a: gmded-vane type pump:- ‘wherein-asingle: rotor: revolves
in,arcase. The. pumping: element: consists. of multlple
blades. sliding: in:slots :provided- by the-rotor:and:the-ini-
peller and the case are eccentric with .respect toone:an-
other.. Centrifugal-force or:pressure maintains the -outer
end of-the.blades-in-contact. with-the:casing:bore:and the

-capacity.of -the pump-is-regulatediby: adjustingvthe;:relative

eccentricity-of the:impellerrand:the. case.  Although vari-
ous.modified embodiments -will-be described: herein;: simi-
lar reference numerals will be applied"wherever possible
in the-interest of-clarity. .

As:shown-in Figure-1, a-constant delivery. variable-pres-
sure: pump - is-indicated: generally by: the:reference char-
acter 10 and comprises a regulator block-'11 -having; flat
sides.indicated.at-12.and -13:respectively,.a reactive-pres-
sure-face-14-is provided:on:one: end- of-the:block 11 -and
a:-second- reactive- pressure- face « 16+ is- provided:on-the

.oppositesend of the-block:11;:.

Between the reactive pressure faces 14 and 16 is formed
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a cylindrical pumping chamber bore indicated at 17, the
bore 17 being provided with an annular groove or grooves
on diametrically opposite sides thereof forming an inlet
relief 18 and an outlet relief 19.

A casing 20 is provided for the pump 10 and includes
a hollow cavity bounded by flat internal walls mating
with the flat sides of the block 11 to slidably support the
block 11 for movement transversely of the axis of the
pumping chamber bore 17. More specifically, the casing
provides a first flat internal wall 21 slidably engaging the
flat side 12 and a second flat internal wall 22 slidably
engaging the flat side 13.

The reactive pressure face 14 is spaced from a casing
wall 23 and the reactive pressure face 16 is spaced from
a casing wall 24 to provide a pressure control chamber
26 and a pressure control chamber 27, respectively, which
pressure control chambers 26 and 27 are located on oppo-
site sides of the axis of the pump chamber bore 17.

A boss 28 extends into the pressure control chamber
27 from the wall 24 and forms a stop to engage the reac-
tive pressure face 16 of the block 11.

A boss 29 extends into the pressure control chamber
26 from the wall 23 and forms a stop to engage the re-
active pressure face 14 of the block 11.

As shown in Figure 3, the casing 20 is provided with
a front member 30 and a back member 31 which are
assembled together by a plurality of fasteners 32.

Referring to Figure 3 in connection with Figure 1, the
pump rotor is shown as including a rotor shaft 33 having
a radially outwardly extending body portion 34 and an
annular axially extending ring 36 providing an annular
roll of circumferentially spaced slots 37 each receiving a
vane 38.

A floating tubular abutment 39 engages the radial inner-
most ends of the vane 38, the tubular abutment 39 having
an outside diameter smaller than the inside diameter of
the annular ring 36.

The radial outermost ends of the vane 38 engage the
walls of the pumping chamber bore 17.

Although the positioning stops 29 and 28 prescribe the
limits of adjustment of the regulating block 11 and hence
the capacity limits of the pump, a continuous biasing
means is provided between the regulating block 11 and
the casing 20 in order to adjust the relative eccentricity
of the pump chamber bore 17 and the rotor ring 36 so
as to maintain a minimum eccentric pumping position.
In the preferred embodiment herein described, the con-
tinuous biasing means takes the form of a coil spring 40
having one end bottomed against the reactive pressure
face 14 and having the other end bottomed against a plug
41 threaded into the open end of an aperture 42 extending
through the boss 29,

A fluid flow path is provided through the pump 10 and
in the embodiment of Figure 1, the fluid flow path in-
cludes an inlet 43 extending through a boss 44 providing
a threaded aperture 46 adapted to receive in threaded
assembly a suitable conduit means (not shown).

The flow path further includes an outlet 47 extending
through a boss 48 having a threaded aperture 49 adapted
to receive in threaded assembly therewith suitable conduit
means (not shown).

As indicated in Figure 1, the casing 20 is provided with
an outlet relief 55 formed as a recess in the wall 21.

In accordance with the principles of the present inven-
tion, a passageway 50 extends through the block 11 be-
tween the pressure control chamber 26 and the pressure
control chamber 27. ‘

The block 11 is further provided with a passageway 51
extending between the pressure control chamber 26 and
the pumping chamber bore 27, the passageway 51 inter-
secting the inlet relief 18.

An outlet passageway 52 is formed in the block 11
intersecting the outlet relief 19 formed in the walls of the
pumping chamber bore 17 and communicating with the
outlet relief 55 and the outlet 47 formed in the casing 20.
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An orifice 53 of predetermined size is located in the
passageway 50 and is utilized to establish a discrete pres-
sure drop in the flow path through the pump 10. More
specifically, the restriction provided by the orifice 53
affords a pressure differential acting on the respective
reactive pressure faces 14 and 16 to regulate the volu-
metric capacity of the pump in response to the pressure
drop variations across the orifice 53.

In other words, because the orifice 53 provides a re-
striction in the flow path between the pressure control
chamber 27 communicating with inlet 43 and the pres-
sure control chamber 26 communicated to the inlet side
of the pumping chamber bore 17, there will be a pressure
differential between the pressure control chamber 27 and
the pressure control chamber 26 which will tend to actu-
ate the regulator block 11 against the continuous biasing
force exerted by the coil spring 40 so that the relative
eccentricity of the pumping chamber bore 17 and the
rotor ring 36 will be reduced.

By selecting the spring 40 to exert a predetermined
continuous biasing force, and by properly proportioning
the size of the restriction afforded by the orifice 53, the
volume flow of the pump 10 will be closely controlled
within desired limits.

In the embodiment of Figure 1, the maximum pres-
sure drop across the orifice 53 will be atmospheric. In
the embodiment of Figure 2, the structure and function
of the pump is similar to that described in connection
with the embodiment of Figure 1, however, the pressure
drop is produced by pressurized discharged fluid flowing
through an orifice located on the outlet side of the pump,
thereby affording greater flexibility in selecting a desir-
able pressure drop for control purposes.

In the embodiment of Figure 2, an inlet is provided as
at 56 extending through a boss 57 having a threaded
aperture 58 adapted to be connected to suitable conduit
means.

The regulating block 11a is formed with an inlet pas-
sage 59 communicating the inlet 56 with the inlet relief
18a formed in the walls of the pumping chamber bore
17a.

An outlet 60 extends through a boss 61 having a
threaded aperture 62 adapted to be connected to suitable
conduit means.

A passageway 63 is formed in the regulating block
11a and extends between the pressure control chamber
26a and the pressure contro! chamber 27a.

An outlet passage 64 communicates the pumping cham-
ber bore 17a with the pressure control chamber 274, the
passage 64 intersecting the outlet relief 19a formed in
the walls of the pumping chamber bore 17a.

An orifice 66 providing a restriction of predetermined
size is located in the passage 63 and affords a pressure
differential between the pressure control chamber 27a
and the pressure control chamber 26a which is effective
to act on the respective reactive pressure faces 14a and
16a on the block 1l1a, thereby to regulate the relative
eccentricity of the pumping chamber bore 174 and the
annular ring 36 of the rotor in response to the pressure
drop variations across the orifice 66.

It will be appreciated that any desirable pressure drop
may be effectively utilized in connection with the embodi-
ment of Figure 2 and the pressure drop selected will not
be affected by variations of pressure due to altitude
changes. Moreover, it will be appreciated that any pres-
sure variations in the outlet line due to variations in
demand will be instantly transmitted through the regulat-
ing block 11a and will not detrimentally affect the eccen-
tricity control provided in accordance with the principles
of the present invention since the regulation of the block
11a is effected by the pressure differential afforded by
the pressure droy across the orifice 66 and not by a vari-
able static pressure.

In the embodiments of Figures 1 and 2, the pressure
differential afforded by the pressure drop across an ori-
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fice in the fluid flow path through the pump is communi-
cated to the eccentricity. regulating means by passageways
formed in the regulating block, per.se. It will be. recog-
nized that those versed in the art that.the prmmples of

the present invention can also be applied to a positive dis- |

placement pump by means of ‘a separate valving mecha-
nisin constructed to respond to pressures on opposxte sides
of a control orifice.

In the embodlment of F1gure_ 4; a, modified. embodi-
ment of a pump constructed in accordance with the
principles of the present invention utilizes such a. sepa-
rate valving. mechamsm

In the embodlment of Figure 4, no biasing spring is
utilized between the casing. 20 and the regulating block
11b, the stop 29b. extending into the pressure control
chamber 265 and engageable with the reactive pressure
face 14b to prevent the relative eccentr1c1ty of the. pump-
ing chamber-bore: 17b and the annular ring 36 of the
rotor from ever becoming zero. ‘Thus, the punp. is al-
ways ready to deliver fluid upon rotation of the rotor.
Preferably the stop 295 is so-located as to determine the
stop' position. at which the highest  possible: rotatlonal
speed ‘of the rotor will occur: Correspondmgly, the posi-
tion determined: by the stop' 285" will: correspond: to an
idling position.

In the embodiment ‘of Figure 4, an outlet 70-is provided
in- the flow. path extending through a boss 71 having a
threaded aperture 72 adapted to be connected to a suit-
able conduit: means. The outlet 70 communicates with
an outlet passageway 73 formed in the regulating block
11b; an inlet passageway 74 being provided in-the regu-
lating block 115 on the opposite sidé thereof;

THe casing 20-in the Figure 4 embodiment is provided
with an enlarged portion 76:having an inlet passdgeway
77 extending - therethrough and opening at one- end’in
registry with' the inlet passage’74 formed- in- the regu-
lating block: 1156, The other end ‘of the-inléet:passage 77
is threaded -as at 78 and is adapted te be connected: to
a suitable conduit means.

Along the length of the inlet passageway-: 77 is: pro-
vided ' a cylindrical bore 79 forming a-housing for:‘the
separate-valving -mechanism- indicated generally at:80:

A movable valve spool 81 of: cylindrical:configuration

is axially reciprocable-in the cylindrical bore 79:and-is.

normally-biased toward a so called neutral position by .a
continuous-biasing means taking the form of: a coil spring
82 The spring 82:is bottomed at.one end .in:the casing
20 and has: its opposite end engaging the valve spool: 81
to urge the valve spool 81:in-upstream-direction. Anre-
tainer ring 83:is seated 'in.an annular recess 84iprovided
along the length of the: inlet passage 77 to.limit upstream
movement of the valve spool 81.

Al tubular bore 86:extends through: the valve :spool:81
andis- mterrupted by.a radially. inwardly: extending: rib-87
which is medially. located and “which: provides-an; orifice
88 providing a restriction of predetermined: size: in: the
flow. path through the pump.

On the external peripheral surface of the-valve:spool

81 a pair of spaced apart annular:grooves-are:provided,

a first groove 90 communicating with: the inlet passage; ar
on the upstream side-of the. orifice 88-through: a. suitable
opening 91; and a second:groove 92-communicating.with
the inlet passage 81-downstream of :the orifice 88 through
a suitable: opening 93.

The cylindrical bore 79-is also provided :with: spaced
apart annular; grooves forming- passageways. communi-
cating with. the pressure control: chambers: 26b.-and-. 27b
and controlled by movement of the valve spool.81. . A
first annular: groove: 96 is located -adjacent. the-upstream
end: of the: cylindrical bore 79 and spaced.away.there-
from in downstfeam: direction a:second-annular. groove
97-is: provided. Both of: the annular grooves 96 and. 97
communicate: with - the. pressure control chamber: 26b

- through a. passageway 98: formed. in the enlarged. por-

tion 76 of the:casing 20.
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’regulatmg block 11b-due- to-leakage-will ‘'be corrected as

dmcal bore 79- between the grooves 96- and‘97 and’ com-
mumcates with the- pressure control’ chamber 275" by
means -of a passageway 100 formed in-the enlarged 'por-
tion 76.of the: casing 20.

By virtue of ‘the- spacing relatlonshlp between the
grooves 96, 97 and 99, there is provided therebetween
spaced lands: indicated- at 101’ and’ 102 which cooperate
with- the annular- grooves 90 and: 92 formed in- the
peripheral surface of ‘the valve spool 81. In like: man-
ner; the valve spool' 81 provides spaced lands 103 104
and’ 106 respectively which cooperate: with- the grooves
96; 97 and '99.

In operation, the orifices 88 will pass rated*flow through
the-inlét passage 77' at' a' predetermined: pressure- diop,
the spring 82 normally maintaining- the: valve spool" 81
in' an axial neutral’ position- in' the- cylindrical' bore: 79
corresponding - to- that- position- resulting when a- correct
pressure’ drop- across the - orifice- 88 is- achieved.

" Should' the rotational speed’ of the pump change; the
pressure- in- the- first” inlet: passage- 77 will "also- change,
thereby varying the-pressure: différential’ or pressure drop
across the orifice 88. v

Since the spool 81 is movably mounted: and: is physi-
cally interposed in the: flow path-so-that the flow-of fluid
through-the inlet: passage: 77 will:tend to move the:spool
81 against' the bias.of the spring: 82, it will: be- manifest
that ‘a- change-in the pressure ‘drop: across: the: orifice 88
will* result- in a movement of’ the- valve: spool’ 81 and,
consequently, the pressure-control-chambers 265-and'275
will: be- selectively subjected: to- the- pressures in- the
tubular- bore- 86 of~the- movable. valve spool’ 81 on-either
the upstream side of ‘the orifice:- 88 or: the downstream
side- of ' the: orifice 88" thus- prodicing the- same- pressure
drop ‘between the-pressure-control chambers 265 and ‘27b
and-communicating: the: efféctive - différential - of‘ the pres-
sure: diop-to -the- reactive- pressure- faces - 145~ and- 165.
This -effective- pressure différential” will> tend' to- movably
adjust the- regulating- block: 11% to - ciange- the. relative
eccentrmty of the- pumping- chamber: bore- 17" and’ the
annular- ring - 36- of the rotor so that the volume of-fluid
passing- through: thie- pump- will" be so' regulated - as* to
restore pump inlet pressure to predetermined design valie,
whereupon: the -movable-valve spoel 81 will be-returned
by the spring-82:to a neutral position.

It- may- be - noted: that - when- the: valve spool' 81 is-in

‘a neutral’ position; the grooves 90; 92, 96; 97; 99-and

the cooperating-lands 101, 102, 103, 104; 106 seal the
passageways 98-and 100" to the respective: pressure con-
trol chambers 265 and 275 so that the regulating block
11b will-be hydrauhcally locked. Any movement of the

if ‘the- rotational speed of the pump had varied because
a movement of the regulating block- 115 wilt produce the
same efféct on- the flow of fluid -along-the flow path

55, through the pump as-a speed ‘variation would produce

The- embodiment- of 'Figure 5 is very 51m11ar in struc-
ture: and-operation to .the structure described in connec-
tion with- Figure -4; however, in the embodiment-of Fig-
ure 5-operating fluid is conducted from the outlet of the

60 pump to the valve; thereby utlllzmg pump “discharge as

‘a: reférence pressure instead of atmosphenc pressure.
 In-the embodiment of Figure 5, the casing’20-is pro-
vided® with 'a passageway 110 ‘co_mmunicating with the
pump outlet'70:as at- 111:

The -movable value spool’ 81z is provided with an an-

*nular: peripheral groove - 112° located in spaced relation

to -the: orifice: 88a- formed in‘the: radially inwardly ex-
tending 1ib 874 and'on'the upstream ‘side thereof.
An annular groove:92a-is formed in the peripheral sur-

70 face of the valve spool 81a and communicates with the

inlet passage .77a.on the downstream.side of the orifice
884 through suitable.openings 93a. Passage 98a com-
municates with the pressure. control chamber 265 and
with, spaced -annular,. grooves 96a and 97a formed in. the

A medial annular groove 99 is provided in the cylm- 78 bore 79a.
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. An annular groove 994 formed in the cylindrical bore
79a of the inlet passage 77a communicates with the pres-
sure control chamber 27b through a passageway 100a.

Since the orifice 88a is located downstream of the
annular groove 112 communicating with pump discharge
through the passageway 110, 2 minimum pressure will
be provided for conditions where such minimum pres-
sure might not exist in the pump outlet 70. It should
be noted that this outlet pressure has no effect on the
movable valve spcol 81z, but simply passes through
the valve mechanism and acts to move the regulating
block 115 when called upon to do so by the change in
the pressure drop across the orifice 88a. The use of
outlet pressure for control operation is only necessary
where the available pressure drop across the orifice 88a
is not sufficient to control movement of the block 115.

Although various minor structural modifications might
be suggested by those versed in the art, it should be under-
stood that I wish to embody within the scope of the
patent warranted hereon all such modifications as reason-
ably and properly come within the scope of my con-
tribution the art.

I claim as my invention:

1. A variable pressure, constant delivery, guided vane
pump, comprising a casing providing a hollow cavity hav-
ing a pair of flat internal walls on opposite sides thereof,
a rotor providing an annular row of circumferentially
spaced slots, a corresponding plurality of vanes slidably
supported in the respective slots, a flcating abutment in
said rotor engaging the inner ends of said vanes, and a
regulator block providing a cylindrical pumping chamber
for receiving said vanes and having flat sides slidably
supported by said internal walls in said casing for move-
ment transversely of the rotor axis to adjust the rela-
tive eccentricity of the pumping chamber bore and the
rotor, said casing having a pair of pressure control cham-
bers formed therein on opposite sides of said rotor axis,
said regulating block having a reactive pressure face in
each respective pressure control chamber, passageway
means forming an inlet on one side of said rotor and an
outlet for said pump on the opposite side of said rotor
and communicating with said pumping chamber bore, an
orifice in said passageway means through which all pump
operating fluid flows with a pressure drop across the ori-
fice, and means communicating variations in the effective
differential of said pressure drop to said reactive pressure
faces to regulates the volumetric capacity of said pump
in response to pressure drop variations across the orifice.

2. A pump as defined in claim 1, wherein said orifice
is provided by a control valve having a movable valve
speol member in said inlet moved in downstream direction
by the fluid inlet pressure and being adapted to pass
rated flow of all of the pumping fluid at a predetermined
quantitative value of pressure drop, and biasing means

urging said spool in upstream direction to a position -

corresponding to a neutral position at said predetermined
quantitative value of pressure drop, said control valve in-
cluding passages communicating pump operating fluid
with said regulating means and controlled by said valve
spool member for the purposes set forth.
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3. A pump as defined in claim 1, said orifice being '

located in the inlet portion of said passageway means, a
control valve including passages communicating with said
regulating means and said inlet and selectively opened
and closed by 2 movable valve member, means operatively
subjecting said movable valve member to pump inlet
pressure on the upstream side of said orifice and to a
pressure less than inlet pressure on the downstream side
of said crifice to regulate said member in response to
the pressure drop across said orifice resulting from the
flow of pumping fluid therethrough

4. A pump as defined in claim 2 and including passage-
way means conducting operating fluid from said pump to
said valve for use as a reference pressure.

65

70
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is located in the inlet portion of said passageway means.

6. A pump as defined in claim 1 wherein said orifice
is located in the outlet portions of said passageway means.

7. A pump comprising a casing providing a hollow
cavity having flat walls on opposite sides thereof, a rotor
providing an annular row of circumferentially spaced
slots, a corresponding plurality of vanes slidably sup-
ported in the respective slots, a regulating block providing
a cylindrical pumping chamber bore receiving said vanes

‘and having flat sides slidably supported by said flat walls

and said casing for movement transversely of the rotor
axis to adjust the relative eccentricity of the pumping
chamber bore and the rotor, said casing having a pair of
pressure control chambers formed therein on opposite
sides of the rotor axis, said regulating block having a
reactive pressurs face in each respective pressure control
chamber, an inlet in said casing communicating with one
of said pressure control chambers, a passageway in said
block between said pressure control chambers and having
an orifice therein through which all pump operating fluid
passes, an inlet passageway in said block between said
pressure control chambers and said pumping chamber
bore, an outlet in said casing, and an outlet passageway
in said block communicating said casing outlet with said
pumping chamber bore, the restriction provided by said
orifice affording a pressure differential acting on the
respective reactive pressure faces resulting from the
pressure drop across said orifice to regulate the volumetric
capacity of said pump in response to pressure drop varia-
tions across said orifice.

8. A pump comprising a rotor providing an annular
row of slidable vanes, a casing, means providing guide-
ways in said casing, and a regulating block providing a
cylindrical pumping chamber bore receiving said vanes
and having flat sides slidably supported on said guide-
ways in said casing for movement transversely of the rotor
axis to adjust the relative eccentricity of the pumping
chamber bore and the rotor, said casing having a pair of
pressure control chambers formed therein on opposite
sides of said rotor axis, said regulating block having
a reactive pressure face in each respective pressure control
chamber, an inlet in said casing, an inlet passageway in
said block communicating said pumping chamber bore
with said casing inlet, an outlet passageway in said block
communicating said pumping chamber bore with one of
said pressure control chambers, a passageway in said
block between said pressure control chambers and having
an orifice therein through which all pump operating fluid
flows, .and an outlet passageway in said casing com-
municating with the other of said pressure control cham-
bers, the restriction provided by said orifice affording
a pressure differential acting on the respective reactive
pressure faces resulting from pressure drop across said
orifice to regulate the volumetric capacity of said pump
in response to pressure drop variations across said orifice.

9. A pump, comprising, a guided vane rotor, a casing,
and a regulating block providing a cylindrical pumping
chamber bore receiving said rotor, means providing
sliding guideways between said block and said casing
slidably supporting said block in said casing for move-
ment transversely of the rotor axis to adjust the relative
eccentricity of the pumping chamber bore and the rotor,
said casing having a pair of pressure control chambers
formed therein on opposite sides of the rotor axis, said
regulating block having a reactive pressure face in each
respective pressure control chamber, continuous biasing
means between said regulator block and said casing bias-
ing said block in one direction to maintain minimum
eccentricity of said pumping chamber bore and said rotor,
passageway means forming an inlet and an outlet for
said pump and communicating with said pumping cham-
ber bore, an orifice in said passageway means through
which all pump fluid passes with a pressure drop, and
means communicating variations in the effective differen-

5. A pump as defined in claim 1 wherein said orlﬁce ?5 tial of said pressure drop to said reactive pressure faces



2,775,046

9

to regulate the volumetric capacity of said pump in re-
sponse to pressure drop variations by moving said regula-
tor block against the bias of said continuous biasing
means.

10. A pump, comprising, a guided vane rotor, a casing,
a regulating block providing a cylindrical pumping cham-
ber bore receiving: said rotor, and means between said
casing and said block providing relatively slidable sup-
port surfaces guiding said block for movement trans-
versely of the rotor axis to adjust the relative eccentricity
of the pumping chamber bore and the rotor, said casing
having a pair of pressure control chambers formed there-
in, said regulator block having a reactive pressure face
in each respective pressure control chamber and located
on opposite sides of said rotor axis, a coil spring between
said block and said casing normally biasing said block
in one direction to maintain minimum eccentricity of
said pumping control chamber and said rotor, said casing
having means providing a fluid flow path therethrough,
said block having a passageway extending between said
pressure control chambers, an orifice formed in said
passageway, and through which all pump fluid passes, ad-
ditional passageways in said block placing said pumping
chamber bore in communication with one of said pres-
sure control chambers and with said flow path, and the
other of said pressure control chambers communicating
with said fluid flow path, the restriction provided by said
orifice affording a pressure differential resulting from the
pressure drop across the orifice and acting on the respec-
tive reactive pressure faces to regulate the volumetric ca-
pacity of said pump in response to pressure drop variations
across said orifice by moving said regulator block against
the continuous biasing means.

11. A pump comprising a guided vane rotor, a casing,
a regulator block providing a cylindrical pumping cham-
ber bore receiving said rotor and being slidably supported
in said casing for movement transversely of the rotor
axis to adjust the relative eccentricity of the pumping
chamber bore and the rotor, said casing having a pair
of pressure control chambers formed therein, said regulat-
ing block having a reactive pressure face in each respec-
tive pressure control chamber and located on opposite
sides of said rotor axis, said casing having means pro-
viding a fluid flow path therethrough, said block having
a passageway extending between said pressure control
chambers, an orifice formed in said passageway and
through which all pump fluid passes, additional passage-
ways in said block placing said pumping chamber bore
in communication with one of said pressure control cham-
bers and with said flow path, and other of said pressure
control chambers communicating with said flow path, the
restriction provided by said orifice affording a pressure
differential resulting from the pressure drop across the
orifice and acting on the respective reactive pressure faces
to regulate the volumetric capacity of said pump in re-
sponse to pressure drop variations across said orifice.

12. A pump comprising, a block having flat sides and
providing a reactive pressure face on opposite ends there-
of, a cylindrical pumping chamber bore formed in said
block between said reactive faces, a hollow casing having
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mating flat internal walls slidably supporting said block
for movement transversely of the axis of said pumping
chamber bore, said reactive pressure faces on said block
being spaced from adjoining walls of said casing to pro-
vide pressure control chambers, a guided vane rotor
journaled in said casing having vanes rotatable in said
pumping chamber bore, passageway means forming an in-
let and an outlet for said pump and communicating with
said pumping chamber bore, and flow responsive means
communicating pressure to said pressure control cham-
bers as a function of the flow rate of pump operating
fluid for subjecting said reactive pressure faces to a flow
differential to regulate the relative eccentricity of said
rotor and said bore to regulate the capacity of said pump,
comprising an orifice in said passageway means, and
means operatively subjecting one of said pressure con-
trol chambers to the pressure on the upstream side of
said orifice and the other of said pressure control cham-
bers to the pressure on the downstream side of said orifice,
thereby to regulate the capacity of said pump in response
to the pressure drop variations across said orifice.

13. A pump comprising a block having flat sides and
providing a reactive pressure face on opposite ends there-
of, a cylindrical pumping chamber bore formed in said
block between said reactive faces, a hollow casing having
flat internal walls mating with said flat sides of said block
and slidably supporting said block for movement trans-
versely of the axis of said pumping chamber bore, said
reactive pressure faces on said block being spaced from
adjoining walls of said casing to provide a pair of pres-
sure control chambers, a guided vane rotor journaled in
said casing having vanes rotatable in said pumping cham-
ber bore, passageway means forming an inlet and an
outlet for said pump and communicating with said pump-
ing chamber bore, said casing having means providing a
fluid flow path therethrough, said block having a passage-
way extending between said pressure control chambers,
an orifice formed in said passageway through which all
pump operating fluid passes, additional passageways in
said block placing said pumping chamber bore in com-
munication with one of said pressure control chambers
and with said flow path, and the other of said pressure
control chambers communicating with said flow path,
the restriction provided by said orifice affording a pres-
sure differential acting on the respective reactive pres-
sure faces to regulate the volumetric capacity of said
pump in response to pressure drop variations across said
orifice.

References Cited in the file of this patent
UNITED STATES PATENTS

2,238,061 Kendrick - ___.__ Apr. 15, 1941
2,387,761 Kendrick o Oct. 30, 1945
2,451,279 De Lancey oo . Oct. 12, 1948
2,600,632 French .. June 17, 1952
2,600,633 French o ___ June 17, 1952
2,635,551 De Lancey oo Apr. 21, 1953
2,678,607 Hufferdetal. oo May 18, 1954



