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1. 
This invention relates to power units and more 

particularly to liquid pressure power units: ine 
cluding manually operable control valve means:- 

Liquid pressure power units including a. con 
tinuously driven pressure generator, an intermit 
tently operated pressure responsive' motor, and 
manually adjustable control valve means have 
been proposed heretofore. However, previously. 
known arrangements have lacked the refinement, 
sensitiveness, precision of control and efficiency. 
of operation necessary, for example, under the 
rigid requirements involved in raising and lower 
ing tractor drawn agricultural implements: 

In previously available arrangements, it has 
been found necessary to either provide a very 
large flow capacity by-pass valve capable of 'han 
dling the entire output of the pressure generator 
almost instantaneously when the delivery of pres: 
sure liquid to the motor is to be discontinued; 
or alternatively, provide means effective to 
throttle the inlet" flow to the generator. The 
disadvantages and undesirable aspects of each of 
these previous arrangements have become well 
knoWI). 

It 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 from Said 
motor for controlling the return, movement 
thereof. 

It is a further, object-to-provide 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 alternatively, relieving the same there 
from depending upon the position of said manual 
ea.S. 
It is a further and more-particular, object to 

provide an arrangement of the above character 
incorporating 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 minutes 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." 
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liquid already delivered to said motor' to' thus, 
maintain said motor in the position to which the 
same has been moved; and the control valves 
means being further movable to a third position 
effective to meter said delivered liquid away from. 
said motor at a 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 plate-bearing and pump 
ing seal defining means. 

It 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 a plunger or spool type valve having a cylin 
drical housing formed with a plurality of axially: 
spaced ports and including a plunger or spool. 
type valve proper formed with specially arranged 
axially spaced peripheral valving surfaces for co 
operation with said ports. 
Other 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...is an enlarged-axial cross-sectional view. 
taken substantially, on line 2-2. of Fig. 3-show 
ing to advantage, the: pressure-loadable: and unre 
loadable-generator, and the associated manually, 
selectable control valves 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 line 3-3 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-is 
tially, online 5-5, of Fig. 2; 

Fig. 6 is an enlarged broken away view of a 
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. 7 is a schematic layout view, partially in: 
Section showing an alternative. Somewhat simpli 
iied embodiment of the present invention. 

Referring in greate detail to the drawings and 
first to the preferred embodiment of the hydrau 
lic power unit shown in Figs: 1 through 6, it will: 
be seen that a pump, or liquid pressure generator 
Gf includes a unitary housing to enclosing gears, 
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f , 2, 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 a tractor or other veihicle 
(not shown) requiring 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 G through conduit 4 to a one-way check 
valve V, thence through conduit is to notor 
M, the latter being adapted to operate 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 inpleinents 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 pies 
sure generator Gi. To this end the present in 
vention provides in combination, a precise folii. 
of pressure generator comprising a liquid preSSure 
loadable and unloadable bushing assembly or end 
plate means B subject to the novel and improved 
control valve unit C, both incorporated in the 
unitary housing 3. 

Manually actuatable control valve unit CA con 
prises essentially bore 2 formed in the unitary 
housing G and having a plurality cf axially 
spaced ports including a port 2 adapted to main 
tain the left-hand portion of bore in continuous 
communication with the sump S through conduit 
8a; a port 3 in cornmunication through conduit 

: 9a. With the pressure loading chamber of bish 
ing assenibly B; and port 2 in communication 
through conduit 2 cl with the pressure delivery 
line 6 to motor M. Axially adjustable Valve 
plunger proper 33 cooperates with ports 3 and 
2 to provide a plurality of operating conditions 
as Will appear. 

Port 9 is in the form of an annular recess in 
the Wall of bore fi and has a generally rectan 
gular cross section, including a forward Wall 22 
extending Substantially at a right ange to the 
axis of the bore . Cooperating with annular 
port S is cylindrical Surface portion 23a of a 
plunger 23. This cylindrical surface portion 23a, 
converges with a left end surface 23b, extends 
Substantially at a right angle to the axis of bore 
f 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 is 
requiring only a very minute movement of the 
plunger. As Will be apparent hereinafter, 31 
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 Smal 
fraction of the flow rate produced by the gears. 
It is very important as one of the more specific 
a Spects Of the engodilient of the invention dis 
closed that the opening and closing of port 9 
require only a very Shall axial novement of 
plunger 23 as will appear from the description 
of the operation thereof in effecting the loading 
and unloading of preSSle generator G. 

Port 2 is spaced azially to the right, of port 
f3 and may likewise be in the form of an annular 
recess in cylindrical bore R. Fort 3 is arranged 
to be closed by cylindrical waiving surface 23 of 
plunger 23 when in opposed relation thereto, and 
is arranged to be gradually opened for permitting 
metered return flow therethrough, in accordance 
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4. 
with the position of tapered nettering Sulfade 2 
with respect to the port 2 . 

Control valve plunger 23 has a plurality of 
positions important to the operation of this unit 
including; a first position in which cylindrical 
valving surface 23d, overlaps port f$ sinutting gif 
the relief of pressure from pi'essure loadable 
bushing or end plate asserably E3 of greSSui'e gen 
erator G, as will appear, aid causes the preSSure 
liquid to hold tine bushing B in puriping Seal en 
gagement with the adjacent gear side faces with 
the result that pressure generator it is caused 
to deliver pressure liquid from Sump S through 
check valve W to motor Fig. Control valve plung 
er 23 is nowable axially a rhinute distance of th& 
order of to 64 of an inch, to a Second position 
thereof effective instantaineoisy to p3rmit a 
Sufficient number of drops of ic aid to pass 
from the rear of Shirag 3 through port, 58 past, 
Valving surfaces 22, 23d, 23b, and through port 
8 to Sump S thus perinitting oushing R to move 

in the out Ward direction to reduce the punping 
Seal engagement with the gear Side face and dis 
continuing the further delivery of pressure liquid 
from generator GE to Goto Mi. it will this 
appear that upon cylindrical valving surface 33a 
uncovering the terminal of annular groove defin 
ing end surface 32, the eintire periphery becomes 
instantly available for the flow of liquid there 
past. This feature, together with the loadable 
and unloadable bushing feature of generator Gi, 
renders possible the sharp sensitive response with 
only a very minute axial travel of plunger 23. The 
fact that annular groove defining surface 22 is 
Substantially parallel to the terianinal surface 23i 
Of piu Inger 2 also adds to the refined operation, 
in this Second position waive plunger 23 continues 
to be effective through cylindrical surface 25 to 
maintain port 2 closed and this, together with 
the One-way action of valve Wii, locks the pressure 
liquid in contact with the pisten of motor Mii 
and thus holds the same in the position to which 
it has been previously moved. This locked consii 
tion continues to prevail throughout a jiaited 
further axial movement of valve plunger 23 which 
may be referred to as the first zone following 
the noverinent of the valve to the second position 
thereof. Control valve plunger 23 has a third 
position or range of movement which hay more 
properly be referred to as a second zone of nove 
ment. When Valve piunger 23 enter's tile second 
Zone, conical metering valve surface 38 begins 
to meter the liquid pressure away from motor 
M through conduits 3, 2 aa, port 22, passages 28, 
29 in valve 23, port 3 and conduit 3d back to 
Sump S, 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 Inovement of motor Vig in the 

driven direction thereof may be controlled by 
the provision of a suitable stop 32 engageable by 
a complementary stop 33 carried by the piston 
of rinotor Mii effective when engaged to move 
Valving Surface 23d axially to the right and relieve 
the loading pressure from acting on bushing B. 
The sharply defined opening and closing of port, 

9 by cylindrical waiving surface 23a is very in 
portant to the improved operation realized joy the 
present novel arrange:hent. The pressire loafi 
able and unloadable bushing B, as will appear, is 
very Sensitive to only a few drops of pressure liquid 
being relieved therefron, thus making it prac 
ticable to effect the present, refined and precise 
Operation by an airinost infinitesimal moverient, 
of manually actuatable valve plunger 23. 

3.3 
  



5. 
Generator Gli includes: pressure: loadable; and 

unloadable bushing Bandis' generally similarin. 
arrangement and mode of operation to the gear". 
pump construction disclosed and claimed in eas'-- 
lier Roth and Lauck Patent:No.2420,622 dated: 52. 
May 13, 1947; except for the structure providing 
for the axial movement of the:bushing. Inaking, 
practicable, the loading and, unloading...thereof. 
Essentially, this preferred form of pressure gens, 
erator includes: the: intermeshing gears; l; 2. It): 
received in bores:36, 37 with radial:end walls; 38. 
39, 4, 42; said: gears having 3-axially oppositely. 
extending journals: a, b, 2a, 2b received in. 
reduced housing bores: 36a, 3 Sb.3, a 33b. Press 
sure loadable and, unloadable bushings. B. are: 5, 
preferably, provided on one: side: Of the gears, the 
right side being enployed in the presentistalla 
tion. While. On the other side of the gears theires 
are provided fixed bushings: B2. Bushings Bare: 
arranged to have ailinited axial movement Suffin 20 
cient to permit establishing the desired pumping. 
Seabetween the inner faces thereof...and the gear 
side faces, and a motive: pressure:chainber:MC is: 
provided to receive pressure generated by gears, 

, 2 for holding...the bushings: in engagement 25 
with the gear side faces. BushingSB each prefers. 
ably comprises an outwardly extending; tubular 
portion 43; received about the corresponding gear. 
journal and Within the: corresponding reduced, 
housing, bore: A flexible. Oring seai Aisinter 
posed between the: tubular: portion, 43, and: a. 
stepped recess: 44a, in the shousing bore. Enlarged 
radial inner flange. 46 is coextensive. With, the . 
gear teeth and has a forward, gear side: face. el - 
gaging surface area, 8 and a rear pressure actus. 35 
ating surface area. 38 defining:in partia, motive. 
chamber. MIC. Relief recess: 498is formed in the . 
forward...face:4f of the bushing:andisplaced in 
communication with a low-pressure area, by axial 
groove 5: The bushings. Bhave:a::Sufficient axial 40 
movement to allow, a limited; Slip or bypass of 
liquid between the forward face: 4; and thes gear: 
side: face, under conditions where... the controli 
Valve has been operated: to discontinue the ide 
livery of liquid pressure to motor. M.; as: will: appear. While.the-pressure may be directed to." 
motive2 chamber, MC; froin, the delivery side of 
the gear teethin a number of ways, it is preferred 
that; this be: accomplished as: disciosed; in the 
above earlier patent by providing an axially ex 
tending: restricted flow passage:52 at the position : t 
of convergences between the... upper and lower." 
bushings: Bon: the outlet side of the gear teeth. 
while closing the corresponding passageby means . 
of a plug. 53 on the iniet.sides of the gear's teeth, 55. 
to prevent recirculation. 

For the purpose: of maintaining gears: and 
2:..in engagement with the inner faces of bush 

ings: B2 when the loading pressure has been re. 
lieved from chamber:MC, the journals. b, f2b: 
are formed with cylindrical recesses; 543 receivings 
coil compression Spring:55 and a floating closure 
plug:56, the outer terminal of which plug is held; 
in engagement with a fulcrumpin 57 axially sup-- 

() 

ported by the housing: 10 of generator G. f. Coil . 
compression springS 58 function to urgethe-bushi 
ings in the direction of the gear side faces to thus 
assure an initial pumping seal engagement prior, 
to the generation of sufficient pressure for acting 
in: motives: pressure chamber MC for this spur to 
pOSe;. 
In practice, the compression values of coil com-- 

pression springs 58 for effecting the initial pump-- 
ing seal, and coil compression spring 59 of ones 
way check valve: Vi are specially chosen with 7s. 

6 
referencesto one-another. Springs; 583 are giveri: 
a compression value:Such that the pumping seal. 
effect:produced thereby: will cause: the gears to 
develop a very low-pressure: of the order of about. - 
50 to 100 p.s. i. In other. Words, the bushings, 
when: unloaded, are:not completely out of liquid 
sealing engagement with the gear side faces; this: 
relationship, being necessary; in order that the: 
generator: will respond immediately, toia, slight. 
movement of valve: plungers 233 in the: direction: 
causing cylindrical surfaces. 23d. to overlap. ; and 
close port 9. Coil compression spring 59 of one 
way: checkivaiye V is therefore given a compres 
Sionvalue sufficiently above that of coil compress. 
sion springs. 58 to assure;that valve. Wils will noti: 
openin response to the: range: of pressures. Or." 
value 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 genr 
erator will, merely generate a pressure withina. 
range of the order of 50 to 100 p.s. i.; and any 
tendency of the pressure to rise above this: value: 
Will result in a sufficient movement of the bushin. 
sing away from the gear side-face to prevent any: 
further rise the liquid then circulating from thes 
outlet' side of the gear teeth, back to the sinlet 
side thereof, between the gear side-face and the 
associated bushing. Check valve: Wi: will be: 
opened only when it is desired to tranSmit'liquids 
pressure to"motor-M as indicated by the-Operate. 
tor moving waive plunger-23 to the left and clos 
ing port f 9-with the result that the liquid pressures 
builds up within motive: chamber MC, which 
causes the pressure generated by the gears to supe 
plement the pressure of springs, 58 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 Wii and the delivery of pressureliquid 
to motor Mf: 
Turning to Fig. 7, there" is disclosed a somes 

what simplified embodiment of the present inven 
tion as applied to a power unit incorporating 

is both a rotary gear-type pressure generator G2. 
and a corresponding form of rotary motor M2. 
Since the liquid pressure for "operating motor M2 
is supplied continuously and directed therefrom 
back to the sump S2, when the same" is being 

o, driven, there is no need for the special provision. 
of means for effecting the return of this pressures 
liquid from the motor. Therefore; the tapered; 
metering surface; important to the modifications 
of Fig. 1, is not required in this simplified con 

... struction. 
It will be seen; however, that the broader" 

aspects of the present invention are incorporated 
in Fig. 7 including the pressure loadable and un 
loadable gear-type generator-G2, one-way check: 
Valve-W2, and the special construction of control 
valve" C2 for selectively causing the loading and 
unloading of the generator with only a very small 
or minute travel; of plunger 23: Port 9 in 
cluding radially extending terminal surface 22, 
corresponds to port: 23- and radially: extending 
surface 22-of-the-modification disclosed in Figs: 
1 through 6; Walving surfaces: 23a and 23b of 
plunger: 23°. correspondito's surfaces. 23a, 23b of 
valve', plunger-23 of the above-modification. 

It will be again noted in this: alternative forms 
of the invention... that, due to the unique: char. 
acteristics of the pressure-generator "incorporates 
ing loadable and unloadable bushings under the: 
control of Valve: C2 having the specially; consis 
structed porti. 9 and cooperating: plunger valysis 
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ing surface 23d, there results a very sharp and 
refined control of the transition between the on 
and off delivery condition of the generator G2 
With only a very Small axial movement of Valve 
plunger 23 of the order of 64 to 2 of an inch. 
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 liquid 

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 opposite sides thereof into said reduced 
bores, axially adjustable bearing and punping 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 each 
having a front face engageable with the adjacent 
gear side face from a position below the iroots 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 an 
nular flange portions, Said front faces being Sub 
ject to the gear generated pressures in Said cylin 
drical 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 control 
pressure space at the back of each of Said annu 
iar portions, an annular relief rece5S formed in 
said front face radially inwardly of the roots 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 waive 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 anthular 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 annul 
lar control 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 
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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 64 to .32 
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 
said 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 into open position to relieve 
Said loading pressure for causing discontinuance 
of 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 
pacity only a Small fraction of the liquid flow 
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 portin communication with 
said pressure responsive surface area, a 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 fron 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 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 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 
predetermined force to assure an initial pumping 
Seal, an outwardly facing motive area 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 pumping seal 
eing ageinent with a certain force supplementing 
Said first force, conduit defining means placing 
Said motive area in restricted flow communica 
tion. With the outlet from said gears, a one-way 

spaced from said port means, said spool valve 75 check valve in the outlet from said intermeshing 

  



9 
gear pressure generating, means, a second coiled 
compression Spring associated with said check 
valve; for urging the check valve-in closing direc 
stion, said, Spring being selected to have a com 
pression value exceeding that required to hold 
Said check valve closed against the pressure, de 
veloped by said intermeshing gears by virtue of 
the initial pumping seal provided by the first 
.nentioned compression. Spring, means, and valv 
ing means effective when 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 imantially operable 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 to 
a Second position overlapping the first port to 
maintain loading pressure on the motive area to 
Supplement the action of the compression spring 
leaS. 
4. In an arrangement for generating liquid 

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 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 cylindri 
cal charinbers, 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 cylindrical 
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 control 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 a 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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10 
*Saidibushings in pumping seal engagement, and 
iselectively controllable means including a cylin 
! dricall-valve bore formed in said housing, port 
ineans in the side wall of said valve borehaving 
a flow capacity...only a small fraction of the total 
flow produced by said gears, Said port means con 
prising an annular recess formed in the Wall of 
said bore, said, annular recess being defined in 
part by a generally radially extending-side wall, a 
passage in Said housing placing Said port in com 
munication. With Said annular control pressure 
space, a relief port in Said waive bore in communi 
cation with a zone of lower than said generated 
pressure and Spaced from Said port means, a cy 
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 64 to 42 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 fange, said Spool waive 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 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 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 liquid 
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 liquid 
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 walving 
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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