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Thrs mventron relates to a gear pump and more par-
ttcula ly'to,a gear pump o e_type employmg pressure
‘Toaded bushlngs or end. ‘pla
being referred to as pressure Ioaded pumps.

. In pressure loaded .bumps of the type mcludrng a'set of
.axially movable, pressure loadable’ bushmgs or end plates,
a.part of the drscharge pressure generated’ by the pump

i$ communicated -to the rear or' motive pressure 'su face

.of the axially . movable bushmgs to urge, the bushrngs nto
seahng relatronshrp with”their associated gears. . .
_scribed in” United” States-Patent No. 2,420,622 t John
(AL Lauck. ét al., by carefully selectmg the relatrve areas
.’of ‘the forward )
.of, th bushings, .it.is possi e to control w1thm very' close
llrnlts :the, actual sealmg ressure estabhshed durmg op-
eration of the pump.. “Gear .pumps’ so const ucted are
capable of deh r
wrth corsiderable. volume.

" Pumps, of this type . generally includea,_pair, of  inter-
meshmg .gears,. each. gear. havmg an, axrally”e ten ing
..shaft jourhaled,in bores formed in"the bushing,.

..cause, of the high rotational . speeds of - the gears, such‘

Journals requrre a .continuous ﬁow of. lubr’ ant, so as
,e‘scorlng and
burmng out of the shafts and the bus ngs. Usually,
uthe shafts, are, ﬁtted into ‘the bushmg bor
_.of the. fluid nder pressire, -developed in the ump ﬂows
to the ]ournals along the length of 'th ts

‘c‘t“the .pump in
: tre will be forced
along the length of the shafts wrthm the bushlng bores

=80, as:to.insure the proper Tubrication of the Journals and ‘
.more effectively overcome the fuctronal forces, and, pos--

1t1vely prevent the scoring and burnmg out of the’ shafts
+;and, the bushings,  Therefore, it is the prmmple obJect
...of, this’ mventron‘t provide 'a pump, ‘comstructed in a

'Howeyer,
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tes, such pumps sometimes
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faces and the rear or motive surfaces”"

ring ﬂu1d1at an extremely hrgh pressure

.. idriven. gear ~11 and. an 1ntermesh1ng drtvrng gear

. 2
bushmgs associated: with -d - pressure loaded gear .type
pump wrth grooves formed therern cooperatmg wrth

the g€

’t1on for the ]ournals

These dnd othér: objects, features and advantages of
‘the’ mventmn ‘will"become apparent from: the: followmg
detalled descrrptron and: drawings, in which: "

Frgure Thisma 10ng1tud1na1 sectional. view..of 4 pump
‘constructed in accordance wrth the : prmc1ples of thrs
-mventton

- Figure 2 fs a cross sectronal view taken ‘on lme 2—-2
“of Figure' 1 and showrng to. advantage :pump bushmgs
‘constructed 4n; accordance wlth the prmctples of thls m-
ventionj: -
i nFlgure Biisa greatly enlarged partial view: showmg the
_vmterrneshmg gear teethiof a: pump:constructed. in.acgord-
ance-with'this-invention,.said - gear. teeth being:shown.jin
one pumpmg position, and: 111ustratmg orne: ernbodlrnent
;‘of the: pump bushmos, :
~iRigure’ 4. is'a.- greatly enlarged ‘partial: view snmlar to

E Frgure 3. showmg ‘the 1ntermeshrng gears m ‘another

pumpmg posmon' i
: HFrgure BT oreatly enlarged partlal SVIEW,. sumlar to

E Flgure 3 showmg the..intermeshing: pump..géars..in;.one

pumpmg posifion.;and «illustrating another embodnnent
“the pump; ' bushings;;and * :
Flgures 6.:and.7: are: greatly enlarged partral vrews

:srrmlar to Figure.5: showmg the:intermeshing .gears: m a
30

second cand. g thlrd pumpmg posmon, respectlvely
~to he same part An: the varrous views: of the drawmg '''''
& Refemng now. to: the drawmgs' 10.denotes: a- Suitably

12.
Dnven gear:11:is supported on: a.shaft 13 ]ournaled‘on

;.14[ and the ad]acent wall of the housrng to permlt,,afual
movement of the bushmg 14 In a s1m11ar rnanner, driv-

i left a ﬁxed flanged body bushrng 18.- Drrvmg shaf |
~~upon. which . geari12. is_: mounted,. is Journaled through
«‘bushings17. and- 18 and.may.be; suitably. connected to.any
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.manner whereby fluiid under pressure is forced along the ‘

. gear shafts, within the bushing’ Bores.

. ..~Another, object”of the invention is to provide a pump
‘with means defining a'communication between-thié ptimp
“chamber and the gear shaft'journals whereby fluid' under

pressure is forced along ‘the leéngth-of:the-gear shafts so

asto-provide lubrication-therefor.

A still further: object: of- this:invention is:te:provideian
intermeéshing-gear type: pump having bushings.associated
»ﬁ:there,withl and-including means formed in:the: gear,engag-

in‘g :faces of the bushings cooperative - with; the-intermesh-

-ing: gearscfunctioning:to, provide, a,forced .flow. of . ﬂurd‘ L

»-under:pressure:ito:;and. .along ‘the, gear ‘shafts w1th 1 .the
:-bushing: bores; s0.as to provide.a supply.of a, lubrrcatmg
-medinm-for: the shaft ]ournals ‘

- Another object of the invention is. to _proyide. .pump

.suitable.driving . means; (not. shown). -, Gear:12 and: as-

:'sociated: bushings.17 . and ;18 are., located ina; second‘

:chamberi20:formed i in the:housing 1ntersectmg and s ral—

‘lel.tor.chamber, 16. Sufficient clearance 'is; provided: be-
-itweenithe:right .end of: the.bushing 17, and :the. .adjacent

55 bushing 17.

wall+of .the.housing. to., perrmt axial movement 0 «t,‘the

=:As ;will _be: observed, the bushmgs are 1llustrated .as

“formed with:a.flat- chordal .meeting. surface.thereby: form~
B8 mg a juncture. between. corresponding ;ones .of the bush-
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ings:

= However;..oné: piece. fixed,. and. one /piece; axially

u».movable bushings..may: be employed wrthout departmg

fromi:the. scope: of the-invention:’
As shown.in: Figure. 2: of ; the drawmgs, the. housmg

+has.an: inlet port or.conduit 21 formed on its; ;right: side

..and an-outlet. .port.or; condurt 22 formed. on its-left side.

.. Low:pressure. fluid is, introduced i in the .pump housing ‘at

bushrngs with grooves. formed :fherein cooperatmg with'

.the . mtermeshlng pump.. gears. and functlomng to dlrect

. @ flow_of fluid under pressure to the gear shaft’ ]ournals,

thereby providing a pos1t1ve lubrrcatrng system for ‘the
]ournals

70"

* A nore specific-object-of -the -invention ‘1s~t04»prov«1de‘

~ithe. inlet: 21 .and; high: pressure. fluid is: discharged - from
:the housing .through: outlet 22, the jnlet and. outlet’, ports
.communicating .with.the.inlet and dlscharge areas of ;the
pump. gears. - The . pressure. loadable ‘bushings ™ are.. .nor-
.-mally; fitted..into_ the - bores with ; sufficient; clearance 1o
.-permit: slight . axial Jmovement. of the: bushrn ‘,_‘,Wlth Ie-
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spect to, the bore to establish the delivering operation of
the pump.

In the operation of a pump of this type, discharge pres-
sure generated by the intermeshing gears is communi-
cated from the outlet or discharge side thereof to the an-
nular pressure loaded areas at the back of the bushings

14 and 17, designated respectively. at 23 and 24 in the

drawings, through an axially extending passage 25 formed

“in the peripheries of those bushings on the discharge side

of the pump at the point of convergence of the bushings.

Areas 23 and 24 cooperate with the adjacent walls of

the housing bores 16 and 20, respectively, and with the

peripheries of the associated bushings to define pressure
loading chambers 26 and 27, respectively. The passage

25 extends from the discharge side of the gears to the

right, as viewed in Figure 1, through the inner communi-

-cating portions of the pressure loading chambers 26 and

27 at their point of juncture. Escape of pressure rear-

wardly from the pressure loading chambers is substan-

‘tially prevented by means of a suitable O-ring seal (not

shown) disposed about the periphery of the rear or barrell

portion of each bushing in a suitably formed groove in
the periphery of the bushing or in the adjacent bore wall.

Pressure leaking past the. O-ring seal may be vented
“to inlet pressure or to a.zone of intermediate pressure

in line with conventional pressure loaded pump practice.

Further details of the O-ring seals are found in the

aforementioned Lauck et al. patent. While the bushings
" have heretofore been described as being flanged bushings

it is obvious that bushings having 2 uniform outer diam-

“eter may be employed. To provide an initial sealing re-

lationship between the bushings and gear side faces,

coiled compression springs 28 and 29 are disposed within
the right end of the chambers 16 and 20, respectively,

50 as to seat against the terminal end of the barrel or

_tubular portions to urge the forward surfaces of the bush-

ings into engagement with the gear side faces.

As-in the usual pressure loaded pump, constructed in
accordance with the teachings of the aforementioned

‘Lauck et al. patent, recesses 30 and 31 are formed in the

‘radially inner portion of the forward or gear engaging
-surfaces of the pressure loading bushings 14 and 17, or
"in the gear side faces, and these recesses are placed in

communication with a pressure lower than discharge

pressure generated fo the pump through the clearance
bétween the gear journals and the bushing bores, or by

“gpecific grooves or channels extending axially of the inner
- cylindrical surfaces of the tubular part or bore of the
" bushings. These recesses .control the effective pressure
- area’ of the pressure loading bushings, the area or size

of these relief recesses being determined in any particu-

lar pump, so as.to control the effective pressure areas
- of the bushing in such a manner that axial forces result-
ing from the pressure gemerated by the pump acting
against the gear side face engaging surfaces of the bush-
ings 14 and 17 tending to produce axial movement of
the bushings away from the gear side faces, are effec-
tively ‘controlled and overcome by oppositely directing
the loading forces communicated to the rear or motive
surfaces of the bushing which latter axial forces are made
to slightly exceed the’ first-mentioned axial forces and
thereby maintain proper sealing engagement. Also the
" ‘bushings 15 and 18 are formed with recesses 39’ and 31,
© respectively, corresponding to the recesses 30 and 31 of
the bushings 14 and 17, respectively. Such recesses may
be likewise provided in the gear side faces.

“ Reference is now made to Figures 2, 3 and 4 of the
drawings, Figure 2 showing the pump bushing constructed
" in accordance with one embodiment of this invention and
Figures 3 and 4 showing enlarged portions of the inter-
meshing gears in different pumping positions and the
bushings constructed in.accordance with this one embodi-
- ment. The axially movable bushings 14 and 17 are shown
‘with grooves 32 and 33, respectively, formed in their
gear-engaging faces. These grooves 32 and 33 effectively
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direct fluid under pressure to the recesses 30 and 31,
respectively (if such recesses are formed in the bush-
ings) and thereby to the gear shaft journals for positive
lubrication thereof. Each groove intersects its associated
recess at one end and at the other end extends to a posi-
tion short of the juncture of the bushings wherein it
opens into a pocket formed between the intermeshing
gear teeth in certain pumping positions thereof. Groove
32, formed in the bushing 14 associated with the driven
gear 11, is directed at an angle a with respect to a line
perpendicular to the axes of the gears, and as groove 32
progresses inwardly of the pump, i.e., from left-to right
as illustrated, it slopes toward the inlet side thereof.
Groove 33, formed in the bushing 17 associated with the
driving gear 12, is directed at an angle b with respect to
the aforementioned line perpendicular to the axes of the
gears, and as groove 33 progresses inwardly of the
pump, ie., from right to left as illustrated, it slopes op-
positely to that of the groove 33; that is, toward the out-
Tet-side thereof. As is obvious from the drawings, the
angle a is smaller than the angle b, the purpose of which
will be described. ’ - ‘

Figure 3 shows the intermeshing gear. teeth in one
pumping position wherein the gear teéth initially contact
each other at the pitch point 34 and the driving point 35,
these points lying on the pressure angle line of the gears;
and thereby sealing off from discharge a certain amount
of fluid trapped between the points of contact compris-
ing what will be referred to as pockets 36 and 37 with
a slight opening between the gear teeth at 38, so that'a
fluid communication will exist between the pockets 36
and 37. As the gears rotate, the fluid so trapped is
squeezed bétween the gear teeth because of the decrease
in the space as the teeth approach full meshing position,
resulting in the trapped fluid being placed under pres-
sure. As the gear teeth approach full meshing position,
the pocket 36 and the groove 33 will communicate with
one another and a part of the fluid under pressure thus
trapped in the pocket 36 will be forced into the groove
33, to the recess 31 in the face of the bushing-17 and
thereby to the associated shaft journal. Continued rota-
tion of the gears toward their full meshing position will
cause the groove 32 and the pocket 37 to communicate
with one another and the remaining fluid thus trapped will
be forced into the groove 32, to the recess 30 in the face
of the bushing 14 and the associated shaft journal.

In this embodiment, the angle a is smaller than the
angle b. These angles being so chosen that fluid is
forced to the groove 33 in advance of that to the groove
32. If the angles were not so chosen, extremely high
pressures would build up in the communicating pockets
as the gears approach full meshing position and the
result would be a forcing of the greater amount of fluid
to the groove 32. The opening of one in advance of the
other as the gears approach their full meshing position,

. results in a substantially even flow of fluid to the gear
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journals. Further, large pressures being build up in the
space ‘between the gear teeth results the driven gear
11 to be thrown against the drive gear 12 since the
resulting high pressures would be larger than discharge
pressure causing a severe backlash of the gears.

As the gears contimue to rotate in the directions in-

- dicated by the arrows there will be succeeding com-

65

70

municating pockets - existing between the intermeshing
gears, corresponding to the pocket identified on the draw-
ings as 36 and 37, and as each of the corresponding
pockets communicate with its corresponding groove, the
trapped fluid will be forced into the groove and thereby
to its .associated recess and gear journal. As the gears
further continue to rotate both of the grooves will be
sealed off and Figure 4 shows the gear teeth in such posi-

" tion. It should be obvious that the forced lubrication of

75

the gear jotirnals by their corresponding grooves will be
intermittent but because of the high rotational speed of
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thé géars in primp applications the tesulting!fow of fiitd
will e Substantially‘contintioug: SRR
- In'pumps of-this type wherein there is'developed:a very
highsfluid!pressure; a’serious’ problem:arises because of
fuid trapped: by-‘theu‘gea‘r--teeth~‘adja;énts~thé outlet sidé:of
the pump,:since such: trapped: flitid'results in 4 noisy pump
operation. ' In such: puiips;: it has-been: foiind- advisable
and desirable to:reduce the:noise icaused by the trapped
fluid; this: being: accomplished by providing: at-least oneé
of thé bushings:with-a groove-formed in the gear engaging
face thereof for the relief-of:the trapped. fluid; :Such-a
groove-is‘formed:in the. bushing adjacent-the-outlet side
of the ‘pump-and is-commonly: kniown: as-an: anti-trapping
groove, i e RE
‘Figiirés 5,16 -and 7:of the drawings: illustrate:a pump
incorporating ‘an: anti-trapping groove in one:of:the bish-
ings;sand:asiherein illustrated, ‘the axially: movable bushs
ing;associatedr with-‘#the,drive%‘-‘gearmis so-formed-with an
antistrappinggroove;40; =Ih this semibodiment:the “afiti-
trapping groove 40:is $o .formed -afid-disposed ito" be-ef
fective: to:relieves onlya pottionsof the fluid trapped
between..the. intermeshing:gear teethicas -they “approach
their full meshing position, The groove 40;as illistrated;
issshallow:in'depth and is similaiin: outline-to-a finger. It
isiinclined:fromy.the outlet toward:the inlet side of the
pump;.and so:disposed asito be:closed off fiom: the space
between..theiigear: teeth 1hereinafter: déscribed: ‘before the
dubricating ‘grooves-communicate with: the space; -
Lubricating: grooves:41: and: 42 afe: formed i the ‘gear

engaging:face..of the:biishings 14 asd A7, respectively,

and are'disposed in‘a simildar fashion to ‘the-correspond-
inggrooves-32.and: 33.of the Figure 3-gémbodiment. The
groove:41.is disposed-at-an -anglé~a’ -to the axis of ths
goar:11-and:the groove 42 i§disposed at an -angle b with
respect: to-the axis:of the ‘gear-12.. In ‘4’ sithildf manner
to the Figure 3 embodiment, the: srooves-are o disposed
with:‘respect to. the gear: teeth -so that. they commiunicate
with:a :space “between ithe:! gear téethy to:be - hereinafter
deséribed; when the trapped finid is under ‘pressures- -
As illustrated, the intermeshing gear teeth are in -con-
tact-at the pitch point 43-and the: driving point-44; ‘these
points-lyingion the pressure: angle:ling of the gears'thereby
sealing-off. from  discharge ‘a certain -amount-of trapped
fluid between ‘the points of .contact in-what will be re-
ferred: to-as: pocketsi 45 and 46-adjacent-the ‘output -side
of the: pump, with'd'slight: opening betweei the ‘pockets
at: 47, so-that a-fliiid: commiumication’ will- éxist: between
the pockets. -As the: ‘gears:rotate; the fluid so trapped is
squeezed betweern the: gear testh becatise of thé: -decrease
in’the- space-as the. gears:approach full meshing: position,
resulting’ in-the-trapped fluid being placed under pressure,
As the gears-approach-full ‘meshing position;-the groove
42 »will ‘comimunicate with the ‘pocket 45 ‘and: slightly
‘thereafter, “or- at- the ‘same momeént; the groove: 41 will
communicate with the pockét 46;'so that-each of the asso-
ciated’ gear:shaft ‘journals: will-be: lubticated-in ‘a ‘manner
similar-to that- described with refeténice to the Figure:3
embodiment. R ‘
In-this-embodiment the-angle “o’-4s: larger- than the
angle b’ however,-the Upper-groove- 42 will communicate
‘with-its-associated-pocket ini‘advarce of thé lower.groove
41, for the same reasons as set-forthi in the- Figiire: 3 'em=-
‘bodiment. - The ‘difference in the ‘angles-of thisembodi-
mient- from-the ‘anglesin' the ‘Figire 3 embodiment - is
necessary. because’of the anti-trapping groove 40 formed
in-one-of the pump bushings;-and even-with ‘the addition
of-the anti:trapping groove there will ‘be a sufficierit' quan-
tity of fluid trapped in'the- pockets to properly lubricate
the shaft journals:- As the gears continue to rotate-theé
grooves will' be- no-longer in' communication ‘with - their
Tespective pockets: as illustrated in'Figures 6 and 7, -
Inithis ‘embodiment; - as in- the Figure 3-embodiment,
‘the“fluid” forcing action will ‘be [intermitterit; - but- becaise
-of the-highirotational speeds:of the: pump gears; it-will:be
‘substantially.-continuous, .. ..o 0 s
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- Ttidgto békiexpfésslyll‘inder‘stqo‘d-*tﬁatslubﬁiqatin"gégrpw
ds: thug-destribed- mdy-be’ and ‘tsually “ate- similatly’ dig
posed-in'the fixed-bushirigs to-inisure proper ‘Tubrication
of:the-gear shaft joufnals associated-therewith:: ‘Lubticat:
ingigrooves: as‘taughit by this ‘invention. are équally-appli-
cable!in"bushings-of-fixed biishing: ‘pumps- as~well:ias in
pumps wherein'‘part -of the“ pump  housing -constitutes-the
pump: bushings. - : R RE RN
- Thus ‘thére:has béen deseribed an-improved ‘gear: pump
Having: means whereby the gear shaft joiirnals are- posi-
tively-and-effectively hibricated- durinig’the puriping opei-
ation;-thé ‘invention ‘béing one- whick effeétively Solves-a
probleny’ prevalent-in gear ‘pumps-yet-is relatively ‘simple,

efficient- and inéxpensive. ‘ ‘
+ Wherein' the:various-parts ‘of this invetition: havé' beén
referred to as located in the right or left pasitions, it-will
be understood that this is:done solely'for- the purpose of
facilitating descriptionand- ‘that su eferenices rélatée
only -to. the-relative position-of ‘such- parts<ds shownin
the -accompanying: drawings, R B
While-certain: preferred embodimeiits ‘of: thé:irivéntion
have-been specifically“disélosed, it is ‘understood-that-the
invention is not limited thereto; as-many- variations: will
be readily apparent-to. those:skilled in the ‘art: and-the'in-
Veéntion:is to bé given its broadest: possiblé: Hiterpretation
within the terms of the following claims.
" ‘'What' is’ claimed is:" o ‘
1.-1n a liquid pump; an-inlét toand an-outlet:fiom
said'pump; a pair of intermeshing gears for forcing liquid
from" said”inlet” throtigh “said  oiitlet; each ‘of said' gears
being provided with an axially extendifig: shaft; “an”end
plate having a front face cooperable’ with'-the: adjacent
side faces of ‘said' gears-to-provide 2 pumping:seal there:
with ‘anid being provided with a pair‘of spaced bores:for
Teceiving said” shafts thus forfhing- gear shaft journals;
and“means so--constriicted and -arranged-to ‘direct: only
liquid: which has become' completelytrapped: by ‘the?spa:c‘e's
between' successive pairs of intermeshing gear” teeth ‘and
squeezed therein by sajd- gear feeth as they: approach-fult
meshing relation to said' bores to ‘provide: lubrication of
said journals including ‘means defining a first- groove in
said end jplate front face extending radially from one’ of
said bores angularly toward said-outlet relative to a plahe
passing through' the ‘rotational axes-of said shafts;’ and
means . defining ‘a second- groove ifi said’ end- plate-front
face extending radially from the other of said bores an-
sularly toward said inief relative to said'plangj,‘sa‘idumégns
defining said grooves being in intermittent communication
with" said spaces’ between the gear teethfas;isaigl geats
approach full’ meshing position. T
2. A 'pump’ as recitéd in claim 1,“wherein’ said*angu- -
larity of said means-defining said first groove-is greater
than that of said means defining said second ‘groove.
3. A pump. as recited in claim 1; wherein'said ‘angu-
latity of said means defining said first groove is smaller
than that of said means defining said second groove; and
wherein said énd. plate'hds means defining an anti:trapping
groove therein adjacent said outlet 50 as to prevent a por-
tion of said liquid from being trapped in said space.
"4, In"a pressure loaded liquid pump: “an’ inlet to“and
an outlet from said pump; a pair. of intermeshing gears
for forcingliquid from said . inlet ‘thirough said outlet,
each of said gears_ being. provided with an “axially ex-
tending -shaft; a fixed bushing having a' frofit face’ ¢o-
operable with the adjacent’ side faces of ‘said gears 16
provide- a pumping -seal: therewith; atl “axially, moyable
bushing having a front face; means for pressure loading
said. axially movable bushing to provide & pumping ‘seal
between said: front face thereof and “the  adjacent ‘side
faces of . said gears; a pair. of spaced ‘bores ineachH~of
said ‘bushings to ‘receive said shafts thus.‘forming ‘gear
shaft'journals;-and means's¢ constriicted and arranged:to
direct only-liquid which. has- become- completely: trapped
by--thie-spaces -between  successive: pairs:.of -intermeshing
gear-téethi and. squeezedictherein :by: saidgear: téeth:ras



2,885,065

7

they -approach full meshing -relation to said bores to
provide lubrication of said journals including means de-
fining' a first groove in said front face of each bushing
extending radially from corresponding ones of said bores
angularly toward said outlet relative to a plane passing
through the rotational axes of said shafts, and means
defining a second groove in said front face of each bush-
ing extending radially from the other corresponding ones
of said bores angularly toward said inlet relative.to’ said
plane, said means defining said grooves being in inter-
mittent communication with said spaces between the gear
teeth as said gears approach full meshing position.
. 5. A- pressure loaded pump as recited in claim 4,
wherein said angularity of said means defining said first
groove is' greater than that of said means defining said
second -groove. )
‘.. 6. A pressure loaded pump as recited in claim 4,
wherein said angularity of said means defining said first
groove is smaller than that of said means defining said
second groove, and wherein at least one of said bushings
has means defining an anti-trapping groove therein ad-
jacent said outlet so as-to prevent a portion of said liquid
from being trapped in said space. : :

7. In a pressure loaded liquid pump; an inlet to and
an outlet from said pump; a pair of intermeshing gears
for forcing liquid from said inlet through said outlet,
each of said gears being provided with an axially ex-
tending shaft; a pair of fixed bushings each radially
co-extensive with said gears and having front faces co-
operable -with the adjacent side faces of said gears to
provide pumping seals therewith; a pair of axially mov-
able bushings each radially co-extensive with. said gears
and having front faces; means for pressure loading said
axially movable bushings to provide pumping seals be-
tween said front faces thereof and the adjacent side faces
of said gears; each of said bushings having a flat chordal
meeting surface thus forming a juncture between each
pair and each being provided with a bore for receiving
a shaft thus forming gear shaft journals; and means so
constructed and arranged to direct only liquid which has
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become completely trapped by the spaces between suc- -

cessive pairs of intermeshing gear teeth and squeezed
therein by said gear teeth as they approach full meshing
relation to said -bores. to provide lubrication of said
journals- including means defining a first groove in said
front faces of one fixed and one axially movable bushing
extending radially from said bores therein to a position
spaced from said junctures and angularly toward said
outlet relative to a plane passing through the rotational
axes of said gears, and means defining a second groove
in. said: front faces of the other fixed and the other
axially movable bushing extending radially from said
bores therein to a position spaced from said junctures
and angularly toward said inlet relative to said plane,
said means defining said grooves being in -intermittent
communication with said spaces between the gear teeth
as said gears approach full meshing position.

8. A pressure loaded pump as recited in claim 7,
wherein said angularity of said means defining said first
groove is greater than that of said means defining said
second groove.

9. A pressure loaded pump as recited in claim 7,
wherein said angularity of said means defining said first
groove is smaller than that of said means defining said
second groove, and wherein at least one of said bushings
has means defining an anti-trapping groove therein ad-
jacent said outlet so as to prevent a portion of said liquid
from being trapped in said space.

10. In a gear pump of the type including a pair of
intermeshing gears each being provided with an axially
extending shaft, end plate defining means radially co-
extensive with the gear teeth and engaging the terminal
side faces of the gears in sealing relation and being pro-
vided with bores for receiving said shafts thus forming
journals for said shafts, an inlet leading to and an outlet
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leading from said pump, and means to provide lubrica-
tion of said journals comprising, means defining a first
groove in said end plate defining means extending angu-
larly from a position on one side of a plane passing
through: the rotational axes’ of ‘said shafts to one of said
bores, and means defining a second groove in said end
plate defining means extending angularly from a position
on the other side of said plane to another of said bores,
said means defining said first and second grooves being
effective to allow only fluid completely trapped between
successive pairs of gear teeth as they approach fully
meshing relation to be forced into said means defining
said grooves and thereby to the respective bores to there-
by provide said lubrication of said journals. :

11. In a gear pump of the type including a pair of
intermeshing gears each being provided with an axially
extending shaft, a pair of end plate defining means ra-
dially- co-extensive with the gear teeth each engaging
the terminal side faces of the gears in sealing relation
and each being provided with a pair of spaced bores
for receiving said shafts thus forming journals for said
shafts, an inlet leading to and an outlet leading from
said pump, and means to provide lubrication of said
journals comprising, means defining a first groove in each
of said- end plate defining means extending angularly
from a position on one side of a plane passing through
the rotational axes of said shafts to corresponding ones
of said bores, and means defining @ second groove in

-each of said end plate defining means extending angularly

from a position on the other side of said plane to the

other corresponding bores, said means defining said first

and second grooves being effective to allow only fluid
completely trapped between successive pairs of gear teeth
as they approach fully meshing relation to be forced
therein and thereby to said bores to thereby provide said
lubrication -of said journals. ;
12. In a gear pump of the type including a pair .of
intermeshing gears each being provided with. an axially
extending shaft; pairs of end plates radially co-extensive
with the gear teeth of each gear each having a face en-
gaging the terminal. side faces of the gears in sealing
relation, each end plate being provided with a bore for
receiving one of said shafts thus forming journals for
said shafts and each having a flat chordal meeting sur-
face thus forming a juncture between corresponding -ones
of each pair; an inlet leading to and an outlet leading
from .said pump; and means to provide forced lubrica-
tion of said journals comprising, means defining a first
groove in the faces of one pair of end plates extending
angularly from a position on one side of a plane passing

through the rotational axes of said shafts to the bores

of said one pair, and means defining a second. groove
in the faces of the other pair of end plates extending
angularly from a position on the other side of said plane
to the bores of said other pair, said means defining said
grooves intersecting said bores and extending to a posi-
tion short of said junctures, and being effective to-allow
only fluid completely trapped between successive pairs
of gear teeth as they approach fully meshing relation
to be forced into said means defining said grooves and
thereby to the associated bores for providing said forced
lubrication of said journals.

13. In a pressure loaded gear pump of the type includ-
ing a pair of intermeshing gears each being provided
with an axially extending shaft; a fixed end plate and
an axially movable end plate, each of which is radially
co-extensive with the gear teeth; means to pressure load
said axially movable end plate; each of said end plates
engaging the terminal side faces of the gears in sealing
relation and being provided with spaced bores for re-
ceiving said shafts thus forming journals for said shafts; .
an inlet leading to and an outlet ieading from said pump;
and means for providing lubrication. of said journals in-
cluding, means defining a first groove in each of said
end plates extending angularly from a position on one
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side of a plane passing through the rotational axes of
said shafts’ to corresponding ones “of said bores, and
means defining a second groove in each of said end
plates extending angularly from a position on the. other
side of said plane to the other corresponding bores, said
means defining said. first and said second. grooves being
effective to-allow only fluid completely trapped between
successive pairs of gear teeth as they approach fully mesh-

ing relation to be forced into said means- defining said’

grooves and thereby to said bores for providing said
lubrication of said journals.

14, In a pressure loaded gear pump of the type.in-
cluding a pair of intermeshing gears each being provided
with an axially extending shaft; a pair of fixed bushings;
a pair of axially movable bushings; means:to pressure
load said axially movable bushings; each of said bush-
ings being coextensive with the gear teeth of one of said
gears -and engaging the terminal side faces thereof in
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sealing relation, each of said” bushings having a bore -

therein for receiving one of said shafts thus forming
journals for said shafts aad having a flat chordal meeting
surface ‘thus. forming a juncture between each pair; an
inlet to and an outlet from said pump; and means for
providing lubrication of said journals including, means
defining a first groove in one fixed and one’axially mov-
able bushing extending angularly from a position spaced
from said junctures and on one side of a plane passing
through' the rotational axes of said shafts to and inter-
secting said bores in said bushings, and means -defining
a second groove in the other. fixed and other axially
movable bushing 'extending angilarly from a position
spaced from said junctures and on the other side of said
plane to and intersecting said bores in. said last-named

bushings, said means defining said grooves being effective

to allow only fluid completely trapped between succes-
sive pairs of gear teeth-as they approach full meshing
relation to be forced into said means defining said grooves
to.said bores for providing said lubrication of said
journals.

15.. A pressure - loaded pump as recited in claim 14,
wherein-said angularity of said means defining said first
groove is greater than that of said means defining said
second groove. .
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16. A pressure loaded pump as recited in claim 14,
wherein said angularity of said means defining said first
groove. is smaller than that of said means. defining said
second groove, and wherein at least one of said bushings
has means defining an anti-trapping groove therein ad-
jacent said outlet so as to prevent a portion of said liquid
from being trapped in said space.

17. Means: for . providing forced lubrication for the
parallel shaft journals of a gear type fluid pump having
a pair of intermeshing gears, comprising-a first and a
second passage defining means each radially extending
from one of said journals to a position closely adjacent
the full meshing position of said gears effective to direct
fluid trapped and sealed off from discharge in pockets
between the gear teeth and placed under pressure therein
by said gear teeth as they approach full meshing relation
to ‘said journals, said first passage defining means de-
fining an angle with a plane passing through the rota-
tional axes of said gears on one side thereof and said
second passage defining means defining an angle with
said. plane on the other side thereof.
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