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5: Claims:
1

This ihvention relates to power-units-and more:
particularly- to- liquid pressure power- units: in«
cluding manually operable: control’ valve: means:.

Liquid pressure: power: units inecluding- a: con-
tinuously driven pressure generator; an ‘i‘n’termit’-_
tently: operated’ pressure: responsive: motor; and’
manually adjustable: control: valve- means: have
been proposed heretofore: However; previously
known arrangements have 1acked the-refinement;
sensitiveness; precision- of” control and’ efficiency-
of operation necessaryy for- example; under  the
rigid requirements involved'in raising-and lower=
ing tractor-drawn -ggricultural’ implements;

I previously: available arrangements; it” has-
peen found: necessary” to eithier- provide: a very
large flow capacity by-pass-valve: capable-of'hian-
dling the entire output of’'the -pressure>generator
almost instantaneously whenthe delivery-of pres=:
sure-liquid- to the motor: is- to- be’ discontihued;
or’ alternatively, provide means effectiver to
throttle- the inlet’ flow to tlie generator; The-
disadvantages and undeésirable aspects of ‘each’ of
{hese previous arrangements have become well
known.

Tt-is an object of this invention to provide an-
improved efficient” and- effective power  unit in-
cluding” means for- selectively- delivering - liquid®
pressure to a.pressure responsive motor; Holding
said pressure on -said” motor;: and. subsequently”

metering said’ liquid’ pressure. away. fiom' said 8

motor: fér  controliing. the return. movement”
thereof:

It i§.a.further; obhject:to providée an:.arrange-
ment. of the present’ character:employing.an. in--
termeshing, gear. type: pressure. generator having.
pressure loadable and. unloadable-end’plate.and.
gear. journal bearing . defining. means.and.manu-
ally -selective.control valve means for. maintain~
ing the pressure liquid acting, on.said.end plate-
means.or. aliernatively. relieving the same there-
from depending upon the:position of said-manual
means.

it.is @ further and.more. particular: object.to.-
provide .an. arrangement. of. the.above character
ingorporating . manually- operable: control. valve
means effective in.a. first position thereof to main-
tain said loading pressure.on.said.end plate, to-
thus. cause said. pressure. generator. to. deliver
pressure liquid to said motor; the.control. valve
means- being movable  a. minute distance: to. a-
second position . effective. to. instantaneously. re-
lieve said loading. pressure.and.cause said genera-
tor. to discontinue the delivery -of .pressure. liquid-
to said motor, while-locking, in place.the pressure:

2.
liquidi already delivered: to: said. motor to- thus:
maintain: said motor inthe: position-to whieh the
same- has: been. moved:" and the' control’ valve:
means beihg further movable® to-a’ third position:

8- effective tormeter said delivered'liquid away-fiom:
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said motor at & precise rate dependent upon'the:
extent of such movement, while at" the: same*
time continuing to relieve the pressure liquid’
from acting on said end platebearing and pump-
ing-seal defining means.

Tt is' a more-specific* object to-provide an” ar--
rangement of the above-character wherein said’
manually selectable-control means is‘in*the form-
of @ plungeror spool type’valve having a cylin=
drical housing-formed with o plurality of ‘axially:
spaced ports and' including” a' plunger” or”spool.
type valve properformed with specially arranged.
axially spaced peripheral valving surfaces for co=
operation with' said ports:

Cther objects; advantages and uses of ‘the pres-
ent invention will become  apparent from. the’
reading  of. the. following. specification. taken.in
connection  with. the appended:drawings,. which:
form.a.part thereof, and, wherein:

Fig. 1.is.a.schematic layout. view partially. in.
section. showing. a. preferred embodiment of the
invention;

Fig. 2.i5 an.enlarged.axial cross-sectional view:

taken.substantially. on line 2—2. of Fig. 3-show-

ing. to' advantage . the: pressure-loadable:and-un--
loadable.generator, and.the: associated. manually:
selectable control. valve: arrangement: which: in.
combination forms.the-particular subject-matter

_to> which' the- present- invention is- directed;.

Fig. 3 is a-cross-sectional. view: taken substan=~
tially on:lineg 33 of Fig; 2;

Fig. 4-is a cross-sectional: view taken substan-
tially on line-4-—4&-of.Fig. 2;.

Fig, 5-is.a-cross-sectional view: taken substan=-
tially on line -5—5.0f Fig. 2;.

Fig. 6 is:an enlarged. broken: away: view- of &
portion of Fig. 2 bringing out-to particular ad-
vantage: the novel-relationship and cooperation:

of. the. precise form . of pressure: loaded- bushing:

assembly and the precise-form of manually:actu-
able control valve:in combination;. and:

Fig. T is g schematic layout: view- partially: in:
section showing an.alternative. somewhat simpli-
fied.-embodiment of:the present invention.

Referring in greater detail to the drawingsiand:
first to the preferred:-embodiment of ‘the hydrau-~
lic. power unit shown in Figs:. 1. through6, it will:
be-seen that a pump. or:liquid pressure.getierator

- Gefincludes: a-unitary:housihg: {0 enclosing:geats:
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11, 12, and manually actuatable control valve
means Cf. Generator Gi is adapted to be con-
tinuously driven, as for example, by having the
usual geared connection $3 with the internal
combustion engine of g tractor cor other vehicle
(not shown) reguiring an intermittent supply of
pressure liquid for cperating a pressure responsive
piston motor M!{ associated with the vehicle.
Liquid from a supply sump S is delivered by gen-
erator Gi through conduit 14 to a4 one-way check
valve Vi, thence through conduit % to wmotor
M!, the latter being adapted to overate a device
associated with the vehicle, the present arrange-
ment being particularly suitable for the raising
and lowering of a plow or for operating other
agricultural implements drawn by a tractor (not
shown) .

In installations of the present character, it
is important that there be provided a very sharp
and precise control of the initiation and the dis-
continuance of pressure liquid delivery by pres-
sure generator Gi. To this end the present in-
vention provides in combination, a precise form
of pressure generator comprising a ligquid pressure
loadable and unloadable bushing assembly or end
blate means B subject to the novel and improved
control valve unit Cf, hoth incorpersted in the
unitary housing 3.

Manually actuatable control valve unit C{ com-
prises essentially bore {7 formed in the unitary
housing {8 and having a plurality of axially
spaced ports including a port 12 adapted to main-
tain the left-hand portion of bore {7 in continuous
communication with the sump S through conduit
i8a; a port (8 in communication through conduit
{8 with the pressure loading chamber of bush-
ing assembly B; and port 2{ in communication
through conduit 2f{a with the prassure delivery
line 16 to motor Mi. Axially adjustable valve
plunger proper 2% cooperates with poris {8 and
2] to provide a plurality of operating conditicns
as will appear.

Port {9 is in the form of an annular recess in
the wall of bore i7 and has a generally rectan-
gular cross section, including a forward wall 22
extending substantially at a right angle to the
axis of the bore {7. Cooperating with annular
port I8 is cylindrical surface portion 23z of a
plunger 23. This eylindrical surface portion 23¢
converges with a left end surface 23b, extends
substantially at a right angle to the axis of bore
{1 and forming with the cylindrical surface a
very effective valve proper cooperating with the
radial inner terminal of valve port wall 22 to
provide a sharp opening and closing of port {2
requiring only a very minute movement of the
plunger. As will be apparent her inafter, un-
loading of the pressure loadable bushing assembly
B requires a flow capacity of only a few drops
per second through port {9, or cnly a very small
fraction of the flow rate produced by the gears.
It is very important as one of the more specific
aspects of the embodiment of the invention dis-
closed that the opening and closing of port {8
require only a very small axial movement of
plunger 23 as will appear from the description
of the operation therecf in effecting the loading
and unloading of pressure gensrator Gi.

Port 21 is spaced azially to the right of port
{9 and may likewise be in the form of an annulsr
recess in cylindrical bore {7, Port 24 ig arranged
to be closed by cylindrical valving surface 28 of
plunger 23 when in opposed relation thereto, and
is arranged to be gradualiy opened for permitting
metered return flow therethrough, in accordance
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- from generator G{ to motor M!.

4
with the position of tapered metering surface 18
with respect to the port 21.

Control valve plunger 23 has a pluraiity of
positions important to the operation of this unit
including; a first position in which cylindrical
valving surface 23¢ overlaps port I8 shutiing off
the relief of pressure from pressure loadable
bushing or end plate assembly B of pressure gen-
erator G, as will appear, and causes the pressure
liquid to hold the bushing B in pumping seal en-
gagement with the adjacent gear side faces with
the result that pressure generator @3 is caused
to deliver pressure lguid from sump S through
check valve VI to motor M{. Control vaive plung-
er 23 is movakle axially a minute distance of the
order of #% to %44 of an inch, 10 & second pesition
thereof effective instantaneously to psrmit a
sufficient number of drops of licuid to Pass sway
irom the rear of Lushing B through port i9 pasy
valving surfaces 22, 23¢, 235, and through port
{8 to sump S thus permitting bushing B to move
in the outward direstion to reduce the pumping
seal engagement with the gear side face and dis-
continuing the further delivery of prassure liguid
it will thus
appear that upon cylindrical valving surface 22z
uncovering the terminal of annular eroove defn-
ing end surface 22, the entire Pperiphery beccres
instantly available for the flow of liquid there-
past. This feature, together with the loadabls
and unloadable bushing feature of generator Gi,
renders possible the sharp sensitive response with
only a very minute axial travel of plunger 3. The
fact that annular groove cGefining surface 22 is
substantially parallel to the terminal suriace 235
of plunger i2 also adds to the refined operation.
in this secongd position valve plunger 23 continues
to be effective through cylindrical surface 25 fo
maintain port 24 ciosed ang this, together with
the one-way action of valve Vi, locks the pressure
liquid in contact with the piston of motor Mi
and thus holds the same in the position to which
it has been previously moved. This loeked condi-
tion continues to prevail throughout a Hmited
further axial movemens$ of valve plunger 23 which
may be referred to as the first zone following
the movement of the valve to the second position
thereof. Control valve plunger 23 has a third
position or range of movement which may more
properly be referrved to as a second zone of move-
ment. When valve plunger 23 enters the second
zone, conical metering valve surface 28 begins
to meter the liguid pressure 2way irom motor
MI{ through conduits 18, 2 la, port 24, passagss 28,
29 in valve 23, port 2 and conduit i8¢ back to
sump 3, the rate at which this return metering
is accomplished being determined by the extent
of the axial movement of the valve plunger 23.

The limit of movement of motor Mt in the
driven direction thereof may be controlled by
the provision of g suitable stop 32 engageabie by
8 complementary stop 83 carried by the piston
of motor M{ effective whan engaged to move
valving surface 28¢ axially to the right and relisve
the lcading pressure from acting on pushing B.

The sharply defined opening and closing of port
{8 by cylindrical valving surface 23¢ i3 very im-
portant to the improved operation reaiizad
present novel arrangement. ‘The Bres
able and unloadable bushing B, as wiil appear, is
very sensitive to only a few Grops of bressure liguid
being relieved therefrom, thus making it Prag-
ticable to effect tha present refined and precise
operation by an almost infinitesimal movement
of manually actuatable valve plunger 23,
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Generator: G includes: pressure: loadable:and:
unloadable bushing B-and:is:generailyssimilar-in:
arrangement.and:mode :of:cperation:toxthe:geair
puinp construction diselosed:and:claimed inzeay= -
lier-Roth and Lauck Patent:No:.2420,622:dated:
May:13;.1947; except for-the. strueture:providingy
for the-axial movement:of: the:zbushing: makings
practicables the: leading: and: unloading: thexeofi.
Essentially, this preferred:form-.of: pressure gens-
erator-includes: the: intermeshing gears: 11;. 121
receivediin:bores:35; 37T with radial:end walls: 33;.
39: 44;.42; said:gears: Having: axiallyr oppositely:
extendingjournals:tia, 1ib;.12¢, 12 receivediin:
reduced: housing ‘bores:36a;. 2505374, 37b.. Press.
sure loadable and: unloadable: bushings: B. are:
preferably provided-on one:side:ofithe.gears; the
right sidebeingzemployed:in the-present: installas
tion;. while:on . then other-side: of ithe:gears: there:
are:provided fizxed:bushings:B2.. Bushings-Blare:

o

arranged to have.aslimited axial movementsuffi- . 20"

cientto permit:establishing the desired:pumping:
seal between the:inner faces thereof and:the:gear:
side:faces, and a-motive:pressure:chamber:MC is-
provided: to:receive pressure:generated by gears:
1{; 12 for holding: the:bushings: in- engagements £5
with-the geariside faces.. Bushings B each preferz
ably: comprises: an. cutwardly: extending; tubular:
portion 48:received about:the correspondingigear:
journal. and  withirx the:-corresponding: reduced:
housing:bore: . A:flexible:0:ring seal:-4d:is:inter-. a0
posed: between' the: tubular: porfion: 43: and: a-
stepped:-recess:48ain theshousing kiore: Enlarged:
radial inner: flange: 46 is- coextensive: with: the.
gear-teeth and:has: a: forward.gear.side:face en=-
gaging surface:area.41:and a.rear pressure:actusz- 3!
ating: surface:area. 48 rdefining:in- part-a motive-
chamber. MC.. Relief recess:49zis: formed:in: the:
forward: face:47 of: the:hushing:and:is: placedin:
communication with-a-low:pressure:area by.axial:
groove:5(: . Thebushings B have:assufficient axial:
movement: to: allow a:limited:slip or-by=pass:of’
liquid-between the:forward face:47 and:the:gear:
side: face: under conditions where: thie: controll
valve has:been: operated:to discontinue:the:de-
livery: of; liquid ‘ pressure :to: motor. Ml;. as: will: |
appear.. While:the:pressure may ‘be direeted to- *
motive: chamberMQ: from: the .delivery side:of”
the:gearteeth-in a:number:of ways, it ds preferredi
that: this' be: accomplished’ as: disciosed” in--the»
ahove earlierrpatent:by providing -an axially:ex-:
tending:restricted flow passage:5§2:at the position:
of - convergence: between: the: upper: and! lower:
bushings:B:on :the: outlet side :of'the: gear-teeth-
whilerclosing:the corresponding passage’ by nieans:
of:a; plug: 53 on the inlet side-of the:gear:teeth: .
to prevent recirculation. ‘

For:the purpose: of ‘maintaining:gears: I1iand
12-in engagement: with: the inner-faces:of bush--
ings: B2 when the-loading pressure Has:been re=.
lieved. from chamber: MC, the journals-{1b; 12b+
are formed with cylindrical ‘recesses:54:receiving: =
coil .compression spring:-55-and s floating-closure-
plug:56; the outer terminal of ‘whiéh plug-is-held’
in engagement with & fulcrum pin 57 axially-sup=--
ported: by: the housing: 18:'0f generator-Gi. Coil*
compression springs 58 function to urge-the-bush-
ings in the ditection of the gear sidefaces tothus-
assure an initialipumping- seal engagement:prior.
to the generation-of sufficient-pressure-for-acting:
i motive: pressure -chiamber: MC for- this: purs-
pose;. )

In practice; the:compression values-of coil com--
pression springs 58 for effecting the-initial pump=-
ing-seal;.and.coil compression: spring 5§97 ofone=-
way: check- valye: Vi . are- specially  chosen  with-

=
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6
reference:$o: onezanother. . Springs:58:are:givert:
ancompression; value:such:that: the:pumpingzseal:
effect: produced: thereby: will : cause: the: gears: to:
develop-avery:low:pressure:of the;order of: about:

5 BOrto. 100°p. & 1:. IR other-words, the bushings;,

whenunloaded, are:not:completelyr-outiof liquid

sealingrengagement ‘with sthe-gear:side:faces;.this:
relationskip: being: necessarys i order that: the:
generator; will: respond immediately: to:ax slight:
movement: of; valve: plunger: 23:in; the: direction:
causing- eylindrical surface:23a: to -overlap.: and:
close port 19. Coil compression spring:59. of one-

way;check:valve Vi is:therefore:given acompres-

sionvalue:sufficiently:above that of .coil compress:
sion: springs-58; to:assure:that:valve: Vi{: will:nots
open: in’ response: to: the: range: of  pressure: or:
valile:of pressure produced by, the generator;when.
only: springs:58: are acting: to- urge: the -bushing:
into-pumping:seal engagement:with:the gear:side:
face:. Under: this: condition, the: pressure: gens-
erator-will. merely generate az pressure: within:a-
range:of the-order of:50:t0:100 p. s. i;:and.any:
tendency-of the:pressure:to-rise above:this:value:
will ‘result in:a-sufficient movement-of: the:bush=-

‘ing-away from-the gear sidé-face to-prevent.-any-

further rise; the:liquid then-circulating-from-the:
outlet:sideof “the-gear teethback: to- the=inlet:
side:thereof; between:the- gear: side-face-and- the:
associated bushing: Check: valve- VI: will- be:
opened-only when-it: is desired ‘to-transmitlquid:
pressure-to-motor-Ml as-indicated by the-operas--
tor moving valve plunger 23-to the-left‘and’clos-
ing port19-with theresult that-theliquid pressure~
builds ' up- within- motive- chamber: MC, which-
causes-the'pressure generated by the gearstosup=-
plément the pressure. of springs-§8-in holding:
the-bushings-in- pumping-seal’ engagement with:
the: gear- side faces: = The" combined: pressures:
will have-a value-sufficiently-high-to cause-open=-
ing-of-valve Vi and“the-delivery-of pressure-liquid:
to-motor MI: :
Turning: tor Pig; 7; there-is- diselosed® a-some=
what simplified’'embodiment of the present inven=
tion- as- applied’ to-a- power- unit incorporating:
both" a- rotary 'gearstype- pressure generator- G2:
anda corresponding form-of rotary motor -M2:
Since the-liquid-pressure for-operating mobor M2:
is-supplied: continuously-and" directed therefrom:
back - to-the sump- S2, when' the same-is. being;
driven; there is'no_need for:the-special provision-
of ‘means for efféeting the return-of this pressure-
liquid- from. the- motor- Therefore; the tapered:
metering-surface; important to-the modification:
of "Pig; 1; is-not’required-in-this-simplified’ con=-

= struetion:.

It" will' be- seen; however;, that- the- broader-
aspects of ‘the present invention-are-incorporated”
in-Fig: THncluding the-pressure loadable-and un=
19adable gear-type-generator- G2, one-way-check:
valve-V2,; and-the special’ construetion of ‘contiol
valve- C2. for-seléctively causing the loading -and’
unloading of the generator-with-only g very smatl’
or-minute-travel:of plunger-123: Port (18] in-
cluding-radially- extending-terminal surface- 122;

. corresponds® to: port: 23~ and  radially- extending*

surface 22°of ‘the-modification disclosed in-Figs:
1'through-6; Valving surfaces:123@-and: 128b-0f”
plunger- 123" correspond’ to-surfaces: 23a, 28b:of’
valve:plunger-23 of the-above modification:

It will*be-again noted’ih:this:alternative-form
ofi the  invention- that:due-to: the- unique-chars-
acteristicsof- the:pressure-generator-incorporats-
ing-loadable:and: unloadible bushings:under the:
control’ of: valve: C2: having: the-speciallys conx-

» structed:port:i19 and:cooperating:plunger: valys<:
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ing surface 123a, there results a very sharp and
refined control of the transition hetween the on
and off delivery condition of the generator G2
with only a very small axial movement of valve
plunger 123 of the order of %4 to 3 of an ihch.

While the present invention has been described
in connection with certain specific embodiments
thereof, it is to be understood that this is by way
of example and that the invention is to be de-
fined by the appended claims, which should be
given a scope commensurate with the prior art.

What is claimed is:

1. In an arrangement for generating liguid
pressure including a housing containing inter-
meshing gears adapted to be continuously driven,
said housing being formed with a pair of adjoin-~-
ing substantially cylindrical chambers having
generally radially extending end walls, said gears
being received within said chambers, a low pres-
sure liquid inlet leading to and a high pressure
liquid outlet leading from said chambers, reduced
bores in the end walls of said housing chambers
forming co-axial extensions of said cylindrical
chambers, said gears having journals extending

from the ecpposite sides thereof into said reduced ¢

bares, axially adjustable bearing and pumping seal
defining bushings in said housing on at least one
side of said gear members embracing said jour-
nals, said bearing and pumping seal defining
bushings including outwardly extending tubular
portions received in sealed relation within said
reduced bores and radially enlarged substantially
annular flange portions received in said cylindri-
cal chambers, said annular flange portions sach
having a fronf face engageable with the adjacent
gear side face from a position below the roots of
the teeth to the radially outer extremities of said
teeth throughout the circumferentisl extent
thereof, said front face and said side face con-
stituting a pair of adjacent faces which provide
a surface area forming a pumping seal between
the respective gears and the corresponding an-
nular flange portions, said front faces being sub-
Jject to the gear generated pressures in said cylin-
drical chambers in communication with the gear
teeth, each of said annular portiong also having
a back face spaced from the adjacent radial end
wall of the housing to provide an annular control
bressure space at the back of each of said annu-
lar portions; an annular relief recess formed in
said front face radially inwardly of the roois of
said gear teeth, means placing said relief recess
in communication with a zone of relatively low
pressure with relation to the generated pressure,
passage defining means placing said space in re-
stricted flow communication with the outlet pres-
sure from said gears for causing the same to act
on said pressure responsive surface for pressure
loading said bushings in pumping seal engage-
ment, and selectively controllable means includ-
ing a cylindrical valve bore formed in said hous-
ing, port means in the side wall of said vaive bore
having a flow capacity only a small fraction of
the total flow produced by said gears, said port
means comprising an annular recess formed in
the wall of said valve bore, said annular recess
being defined in part by a generally radially ex-
tending side wall, a passage in said housing plac~
ing said port in communication with said annu-
lar contrel pressure space, a cylindrical spool
valve proper received in said valve bore for man-
ual adjustment therein, a relief port in said valve
bore in communication with a zone of low pres-
sure relative to said generated pressure and
spaced from said port means, said spool valve

5
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including a terminal piston portion defined by a
first cylindrical surface area and a radial ex-
tending terminal surface converging therewith,
whereby said cylindrical surface is effective to
close said port means when moved into overlap-
ping relation thereto, and is further effective upon
a minute movement in the opening direction to
uncover the port means, of the order of %4 to 4o
of an inch, to thus cause flow to said relief port
from said port means about the complete periph-
ery of said piston terminal portion resulting im-
mediately in sufficient relief of loading pressure
from said motive chamber to cause the unloading
of pressure liquid from further acting on said
back face of said annular flange.

2. In an arrangement. for generating liquid
pressure including a housing containing inter-
meshing gears adapted to be continuously driven,
axially adjustable end plate means within said
housing engageable with the gear side faces from
a position below the roots of the teeth to the
radial outer extremities of said teeth throughout
the circumferential extent thereof, said end plate
means including an outwardly facing pressure re-
sponsive surface area effective in response to pres-
sure generated by said gears for pressure loading
sald end plate means in pumping seal engagement,
selectively controllable means including a manu-
ally actuatable valve effective when moved into
closed position to confine said loading pressure in
contact with said pressure responsive surface for
causing liquid pressure generating action and ef-
fective when moved info open position to relieve
said loading pressure for causing discontinuance

5 0of said liquid pressure generating action by vent-

ing said loading pressure to a zone of lower than
discharge pressure, said .valve having a flow ca-
bacity only a small fraction of the liquid fiow
produced by said gears, said valve having very

i sharp opening and closing characteristics and re-

quiring a very short travel distance, said valve
comprising means defining a cylindrical bore, a
first port formed in the wall of said valve bore,
a passage placing said port in communication with
sald pressure responsive surface area, g cylindri-
cal plunger valve proper received in said valve
bore for axial adjustment therein, a relief port
in said valve bore in communication with a zone
of low pressure relative to said loading pressure
and spaced from said first port, said plunger hav-
ing a first cylindrical valving surface merging
with the inner terminal of said plunger for co-
operation with said first port, and manual means
for selectively operating said plunger to. control
communication between said first and second
ports.

3. A hydraulic power unit for generating ligquid
bressure including a housing containing inter-
meshing gears adapted to be continuously driven,
axially adjustable end plate meang within said
housing engageable with the gear side faces in
sealing relation, compression spring means posi-
tioned between the housing and the end plate
means effective to urge said end plate means in
the direction of said gear side faces with a first
bredetermined force to assure an initial pumping
seal, an outwardly facing motive ares, on said end
plate means effective in response to liquid pres-.
sure generated by the gears and applied thereto
to-urge said end plate means into bumping seal
engagement with a certain foree subplementing
said first force, conduit defining means placing
said motive area in restricted fiow communica.-
tion with the outlet from said gears, a one-way
check valve in the outlet from said intermeshing
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gear pressure:generating: means,ia gecond coiled
compression spring associated with said -cheek
-valve:for.urging the check valve:in closing: direc-
tion,-said .spring being selected-to have:a.com-
-pression -value exceeding that.required to:hold
-said check wvalve closed-against.the pressure de-
.veloped by said intermeshing gears by virtue-of
‘the initial pumping seal.provided by -the first
.mentioned-compression. spring.means,.and valv-
‘ing means éffective Whén moved into open posi-
tion to relieve the liquid pressure from acting on
said motive area, said valving means comprising
a selectively controllable valve including a cylin-
drical valve chamber, said valve chamber having
a first port formed therein communicating with
said motive area and a second port formed therein
communicating with a zone of lower than gen-
erated pressure, and a valve plunger disposed in
said chamber and manually operakle to a first
position uncovering said first port and placing
said motive area in communication with said zone
of relatively low pressure through said second
port to thus limit the pumping seal with the gear
side faces to that produced by the compression
spring, the plunger being manually shiftable o
a, second position overlapping the first port to
maintain loading pressure on the motive area to
supplement the action of the compression spring
meang.

4. Tn an arrangement for generating liguid
pressure including a housing containing inter-
meshing gears adapted to be continuously driven,
said housing being formed with a pair of adjoin-
ing, substantially cylindrical chambers having
generally radislly extending end walls, said gears
being received within said chambers, a low pres-
sure liquid inlet leading to and a high pressure
liguid outlet leading from said chambers, reduced
bores in the end walls of said housing chambers
forming - co-axial extensions of said cylindrical
chambers, said gears having journals extending
from the opposite sides thereof into said reduced
bores, axially adjustable bearing and pumping
seal defining bushings in said housing on at least
one side of said gear members embracing said
journals, said bearing and pumping seal defining
bushings including outwardly extending, tubular
portions received in sealed relation within said
reduced bores and radially enlarged, substantially
annular fiange portions received in said eylindri-
cal chambers, said annular flange portions each
having a front face engageable with the adjacent
gear side face from a position below the roots of
the teeth to the radially outer extremities of said
teeth throughout the circumferential extent
thereof, said front face and said side face con-
stituting a pair of adjacent faces which provide a
surface area forming a pumping seal between the
respective gears and the corresponding annular
flange portions, said front faces being subject to
the gear generated pressures in said eylindrical
chambers in communication with the gear teeth,
each of said annular portions also having a back
face spaced from the adjacent radial end wall of
the housing to provide an annular conirol pres-
sure space at the back of each of said annular por-
tions, an annular relief recess formed in said front
face radially inwardly of the roots of said gear
teeth, means placing said relief recess in-com-
munication with & zone of relatively low pressure
with relation to the generated pressure, passage
defining means placing said space in restricted
flow communication with the outlet pressure from
said gears for causing the same to act on said
pressure responsive surface for pressure loading
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“said "bushings in:pumping ‘seal engagement, and
: sefectively controllable:means:including a-cylin-
rdiical \valve “bore [formed . in:said housing,port
means in the side wall of said valve bore having
a- fow: capacity-only a small fraction of the total
flow produced by said gears, said port means com-
prising an annilar recess Tormed in the wall of
ssaid bore, sald. annular irecess heing rdefined in
part by a generally radially extending:side 'waill;a
passage in said housing placing said port in com-
munication with said annular control pressure
space, a relief port in said valve bore in communi-
cation with a zone of lower than said generated
pressure and spaced from said port means, a ¢y-
lindrical spool valve proper received in said valve
bore for manual adjustment therein, said spool
valve including a terminal piston portion defined
by a first cylindrical surface area and a radial
extending terminal surface converging therewith,
whereby said cylindrical surface is effective to
close said first port when moved into overlapping
relation thereto, and is further effective upon a
minute movement in the opening direction to un-
cover the first port, of the order of ¥4 to 142 of an
inch, to thus cause flow to said relief port from
said first port about the complete periphery of
said piston terminal portion resulting immediate-
ly in sufficient relief of loading pressure from said
motive chamber to cause the unloading of pres-
sure liquid from further acting on said back face
of said annular flange, said spool valve being
movable to a further variable position whereby
return flow through said high pressure liquid out-
let may be metered.

5. In an arrangement for generating liquid
pressure including a housing containing inter-
meshing gears adapted to be continuously driven,
said housing having an inlet and an outlet port
formed therein, axially adjustable end plate
means within said housing engageable with the
gear side faces from 2 position below the roots of
the teeth to the radial outer extremities of said
teeth throughout the circumferential extent
thereof, said end plate means including an out-
wardly facing pressure responsive surface area
effective in response to pressure generated by said
gears for pressure loading said end plate means
in pumping seal engagement, selectively control-
lable means including a manually actuatable
valve effective when moved into closed position
to confine said loading pressure in contact with
said pressure responsive surface for causing liguid
pressure generating action and effective when
moved into open position to relieve said loading
pressure for causing discontinuance of said liquid
pressure generating action, said valve having a
flow capacity only a small fraction of the liguid
flow produced by said gears, said valve having
very sharp opening and closing characteristics
and requiring a very short travel distance, said
valve comprising means defining a cylindrical
valve. bore, a first port formed in the wall of said
valve bore, a passage placing said port in com-
munication with said pressure responsive surface
area, a relief port formed in said valve bore and
communicating with a zone of lower than said
generated pressure and spaced from said first
port, a cylindrical plunger valve proper received
in said valve bore for axial adjustment therein,
said plunger having a. first cylindrical valving
surface merging with the inner terminal of said
plunger for cooperation with said first port and
for controlling: flow from said first port to said
relief port, and manual means for selectively op-
erating said plunger, a third port formed in the
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wall of said bore, and a tapered metering surface
on said plunger arranged to cooperate with said
third port to control return flow from said third
port to said relief port.

JOHN A. LAUCK.
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