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L- 1 . N 
This invention relates to a pressure loaded 

pump and more particularly to a bushing con 
struction for a pressure loaded type, intermesh 
ing gear pump. 
In a pressure loaded type gear pump One set 

of bushings are made axially movable in response 
to discharge pressure, a part of the discharge 
preSSure being applied to the rear or motive Sur 
faces of the axially adjustable bushings to urge 
the forward Surfaces of these bushings into seal 
ing engagement with the adjacent side faces of 
their associated gears. As disclosed in U. S. 
Patent No. 2,420,622 to Roth et al., by carefully 
Selecting the relative areas of the forward sur 
faces of the bushings and of the rear motive 
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the adjacent side surface of the associated pump 
ing gear, the inner diameter of the annular plate 
being slightly greater than the outer diameter 
of the associated pumping gear journal. In this 
manner, there is provided an annular chamber 
or relief recess which corresponds to the groove 
Ordinarily provided in the forward surface of each 
of the pressure loadable bushings. This cham 

Surfaces of the bushings, it is possible to con 
trol within very close limits the actual sealing 
engagement pressure. This requires a somewhat 
higher effective pressure in the direction of es 
tablishing the seal than in the direction tending 
to open the seal. 
As disclosed in the aforementioned patent, in 

order to control the effective areas subjected 
to discharge pressure at the forward surfaces of 
the axially movable bushings, one practice is to 
form a groove or recess, which is vented to a Zone 
of low pressure, either in the forward or gear side 
face engaging Surface of the bushing or in the ad 
jacent Surface of the pumping gear, the groove 
in either case being located radially inwardly of 
the pumping gear teeth. Because the dimensions 
Of this groove are critical, since the degree of 
overbalance is directly controlled by the area of 
the groove, the machining operation involved in 
forming the groove is one which must be car 
ried out with the greatest precision. This, of 
course, contributes materially to the cost of the 
bushingS. 
An object of the present invention is to pro 

vide a new and improved bushing construction 
for a pressure loaded type pump which will re 
duce materially the cost of the bushings. 
A further object of the present invention is 
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ber is vented to a zone of low pressure in the 
same manner as the groove usually provided. 

Other, objects and advantages of the present 
invention will be apparent from the following de 
tailed description taken in conjunction with the 
drawings wherein: 

Fig. 1 is an axial, sectional view of a pressure 
loadable, intermeshing gear type pump having 
one set of axially movable bushings construct 
ed in accordance with this invention; and 

Fig. 2 is a transverse, Sectional view taken 
Substantially along the line 2-2 of Fig. 1 and 
showing to advantage the relative dimensions 
of the annular inserts and the associated bush 
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Referring now to Fig. 1, a sectional pump 
housing is there illustrated comprising a main 
body portion 5 and a right closure or cover mem 
ber 6. These two sections are securely bolted 
together as by threaded stud bolts carried by 
the body portion 5 and threaded into the clos 
ure member 6. The two housing sections coop 
erate to define a pair of parallel, intersecting 
bores or pump gear chambers 8 and 9, receiving 
in complementary relationship intermeshing 
pumping gears O and which are rotatably . 
journalled therein. The chambers 8 and 9 are 
Suitably formed to receive and support on either 
side of the pumping gears O and bear 
ing or bushing means 2, 3 and 4, 5, respec 
tively. These bushing assemblies are radially 
flanged at their ends adjacent the gear side Sur 
faces while their tubular body portions or bar 
rels extend in opposite directions away from the 
pump gears, the body portions providing jour 

to provide a bushing construction having in 
creased durability for a pressure loaded type 
99. 
A still further object of the present invention 

is to provide a bushing construction wherein the 
area of the relief recess may be readily varied to 
make the pump easily adaptable to different 
operating conditions. 
In accordance with one embodiment of this 

invention as applied to a pressure loaded type, 
intermeshing gear pump Such as that disclosed 
in the aforementioned patent, each of the axially 
movable, pressure loadable bushings is formed 
so that the forward Surface is substantially flat 
and an annular plate or insert is provided which 
is positioned between this forward Surface and 
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nal Support for the pump gear shafts Oa and 
fa. Low pressure liquid is introduced into the 
pump housing at inlet 8 and high pressure liq 
uid is delivered from the outlet 19, the inlet and 
Outlet passages, communicating, respectively, 
with the inlet and discharge sides of the inter 
meshing pumping gears. 
In the embodiment illustrated, the upper 

pumping gear 0 is the driving gear and, ac 
cordingly, the left end portion of gear journal 
Oa is extended to the left to provide an external 

ly Splined coupling termination 20. The coupling 
termination 20 is received in the recessed right 
end of an internally splined coupling and pack 
ing member 2, having a radially extending 
flange 22 engaging a ring 23, the opposite side 



3. 
of which ring presses against a flexible ring Seal 
24 retained against a similarly recessed portion of 
an annular retainer plate 25 mounted on and 
secured to the left side of housing section 5. Cou 
pling 2 terminates at its outer eld in an in 
ternally splined connector receSS 26 adapted to be 
engaged in driving relation with an auxiliary 
power shaft, such as shaft 27, of an aircraft en 
gine or other driving mechanism... . 
Compression Spring 28 received in axially ex 

tending chamber 29 formed in the coupling ter 
mination 20 at the left end of gear shaft foot 
tends to urge the coupling member 2 to the left, 
thus eliminating initial end play and effecting an 
initial sealed engagement of flange 22, ring 23 
and flexible Sea 24. In the Operation of this 
pump, the intermediate liquid pressure communi 
cated to the seal, as explained in detail in the 
above-referred-to Patent No. 2,420,622 is effec 
tive to cause the operation of the Seal assembly. 

It will be noted that the flanged bushing a S 
semblies 3 and 5 disposed, respectviely, on the 
right sides of gears 0 and are fitted into the 
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bores 8 and 9 with Sufficient end clearance to per 
mit slight, axial movement of the bushings with 
respect to the bores. In the operation of this 
pump, discharge pressure generated by the inter 
meshing gears is communicated from the outlet 
or discharge side thereof to the annular pressure 
loading chambers defined by the rear flanged 
surfaces i3a and 5a of the bushing assemblies 
3 and 5, the adjacent Walls of the housing Sec 

tion 6 and the barrel portions of the bushing as 
Semblies through an axially extending passage 30 
formed between the peripheries of the flanged 
portions of the bushings 3 and fS on the dis 
charge side of the pump at the point. Of con 
vergence of the bushing assemblies. The pas 
sage 30 extends from the discharge side of the 
gears to the right, as viewed in Fig. 1, to the 
intercommunicating portions of the pressure 
loading chambers at their point of juncture. In 
the operation of the pump discharge pressure is 
effective to move the bushing assemblies into 
sealing relation with the associated gear side 
faces. w 

Initial loading pressure is provided by helically 
coiled springs 3 and 32, respectively, the spring 
3 being associated with the upper bushing 3, 
and the spring 32 being associated with the 
lower bushing 5. More particularly, spring 3 
has its right portion disposed in a cylindrical 
recess 33 formed in the cover member 6, and its 
left end bears against an annular disc 34 dis 
posed in the right end of bore 8 and engaging at 
its left side of the right end of bushing 3. A 
similar arrangement is provided for the Spring 
32, which is disposed in a recess 35 and bears 
against annular plate 36. 
Since the pump so far described is generally 

similar to that shown in U. S. Patent No. 
2,420,622, further detailed description of the gen 
eral features thereof is believed unnecessary. 

In accordance with the present invention, each 
of the pressure loadable bushing assemblies 3 
and 5 includes an annular plate or insert 3 and 
38, respectively, these plates each having an 
outer diameter substantially identical with the 
outer diameter of the flanged portion of the as 
sociated bushing but having an inner diameter 
slightly greater than the inner diameter of the 
hollow portion of the bushings in which the jour 
nails Oa and a extend. . In this manner there 
is provided by the annular plate 37 an annular 
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4. 
chamber or relief recess 40 which is communi 
cated to a zone of low pressure through axially. 
extending groove 4 formed in bushing 3 and 
similarly an annular chamber or relief receSS 42 
is provided at the inner edge of plate 38 which is 
communicated to a zone of low pressure through 
axially extending groove 43 in bushing 5. These 
chambers correspond in function and location, 
being located radially inwardly of the gear teeth 
of the associated pumping gears, to the grooves 
ordinarily provided in the gear side face engag 
ing surfaces of the bushings of the pressure load 
ed pump, as disclosed in the aforementioned pat 
ent. Since the outer diameter of the body por 
tion of the bushing assembly is fitted with a 
journal fit in the pumping chambers, making the 
outer diameter of the insert plates the Sane aS 
that of the flanged portions of the bushing as 
semblies ensures concentric location of the insert 
plates despite axial movement. 
The plates 3 and 38 may be formed of any 

suitable wear-resistant material and may be 
made of a metal, such as the metal of which the 
bushing itself is made, usually bronze, or may be 
made of other material having a suitably low co 
efficient of friction such as synthetic rubber, nylon 
or various other similar materials. The axial 
thickness of the insert must, of course, be Sufi 
cient to provide dimensional stability and this 
will vary somewhat with the material employed, 
the over-all length of the flange bushing body 
portion being at the same time made greater or 
less as the axial thickness of the plate is made 
less or greater to provide the required end clear 
aCe 
In the operation of the pump, the inserts will 

be moved axially into sealing engagement with 
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the gear side faces in response to application of 
discharge pressure to the motive Surfaces 3d. 
and 5a. After a period of use resulting in Sub 
stantial wear of the insert plates, the pump may 
be disassembled and the inserts replaced, thus 
materially increasing the useful life of the pump 
at relatively low cost. The plates are, of course, 
free to move axially with respect to the pumping 
gears and are thus able to take up end clearance 
without distortion or deflection. ---> 
The size of the relief recess or chamber whichi. 

controls the effective sealing pressure may be 
varied within considerable limits merely by 
changing the inner diameter of the two insert 
plates; this greatly increases the adaptability of 
a pump to different operating conditions. Also, 
the use of the plates facilitates eccentric location 
of the relief recesses as disclosed, for example, 
in application Serial No. 168,587 of John A. Lauck, 
filed June 16, 1950. 
Where herein the various parts of this inven 

tion have been referred to as being located in a 
right or a left position, or an upper or a lower po 
sition, it will be understood that this is done Solely 
for the purpose of facilitating description and 
that such references relate only to the relative 
positions of the parts as shown in the accom 
panying drawings. 
While but one embodiment of this invention 

has been shown and described, it will be under 
stood that many changes and modifications may, 
be made therein without departing from the spirit 
or scope of the invention. Also, while an im 
portant feature of the invention is the facility 
with which the relief groove may be formed, the 
insert plates may be formed to fit closely the 
outer diameter of the gear journal. 



S 
What is claimed is: 
.1. A liquid pump comprising a housing having 

a pump chamber and an inlet leading to and 
an Outlet leading from said pump chamber, 
means including a rotatable member received in 
Said pump chamber for forcing liquid from said 
inlet out of said housing through said outlet, 
an end plate assembly in said pump chamber 
having a back face normally spaced from the 
adjacent end wall of said pump chamber and 
having portions cooperable with said housing to 
provide a pressure chamber, said end plate assem 
bly also having a front face subject to the pres 
Sure in Said pump chamber and cooperable with 
the adjacent side face of said rotatable member 
to provide a pumping seal therewith, said end 
plate assembly including an annular disc-like 
member which can be moved axially independ 
ently of said back face providing at one side 
thereof Said front face and having an inner di 
mension Such that a relief recess is formed to 
limit the Sealing area between said side face 
and Said front face; means establishing com 
munication between said relief recess and said 
inlet and means establishing communication be 
tween Said-pressure chamber at the back face 
of Said plate and said outlet, the relation of the 
area of Said back face to said sealing area being 
Such that the force acting upon said back face 
of Said end plate always exceeds slightly the force 
acting upon said front face of said end plate 
whereby to maintain said pumping seal without 
excessive friction, wear or lost volumetric effi 
ciency. 

2. A liquid pump comprising a housing having 
a pump chamber and an inlet leading to and 
an outlet leading from said pump chamber, means 
including a rotatable member received in said 
pump chamber for forcing liquid from said inlet 
out of Said housing through said outlet, an end 
plate assembly in said pump chamber having a 
back face normally spaced from the adjacent end 
Wall of Said pump chamber and having portions 
cooperable with said housing to provide a pres 
Sure chamber, Said end plate assembly also hav 
ing a front face subject to the pressure in said 
pump chamber and cooperable with the adjacent 
side face of said rotatable member to provide a 
pumping seal therewith, said end plate assembly 
including an annular disc-like member providing 
at One side thereof said front face and having 
an inner dimension such that a relief recess is 
formed to limit the sealing area between said side 
face and Said front face; said end plate assembly 
including said disc-like member being axially 
movable in Said pump chamber, said disc-like 
member being replaceable independently of the 
remainder of Said end plate assembly, means es 
tablishing commnication between said relief 
recess and Said inlet and means establishing 
communication between said pressure chamber 
at the back face of said plate and said outlet, the 
relation of the area of said back face to said seal 
ing area being Such that the force acting upon 
Said back face of said end plate always exceeds 
slightly the force acting upon said front face of 
Said end plate whereby to maintain said pump 
ing seal without excessive friction, wear or lost 
volumetric efficiency. 

3. In a fluid pump of the type comprising a 
housing having a pump chamber formed therein 
and an inlet leading to and an outlet leading 
from Said pump chamber, pumping means in 
cluding a pumping gear in said chamber effective 
to force fluid from said inlet out of said housing 
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through said outlet, a supporting shaft connect 
ed to said gear and having a portion extending 
axially from at least one side thereof, an axially 
movable pressure loadable bushing associated 
With said gear and having an axially extending 
aperture formed therein to receive said portion 
of Said gear Supporting shaft in journal relation, 
said bushing having a generally annular forward 
Surface and an oppositely disposed motive sur 
face, said motive surface being effective upon 
application thereto of discharge pressure gener 
ated by said pump and to move said bushing to 
ward said gear side face, a substantially flat an 
nular wear insert member interposed between 
said forward surface of said bushing and said 
side face of said pumping gear, said member hav 
ing an outer diameter substantially equivalent 
to the outer diameter of the forward surface of 
said bushing and having an inner diameter 
slightly greater than the diameter of said axially 
extending aperture, whereby to provide at said 
inner diameter a generally annular relief receSS, 
means placing said relief recess in communica 
tion with a Zone of lower than discharge press 
sure, and means placing said motive surface in 
communication. With discharge pressure gener 
ated by said pump. 

4. In a fluid pump of the type comprising a 
housing having a pump chamber formed therein 
and an inlet leading to and an outlet leading 
from said pump chamber, pumping means in 
cluding a pumping gear in said chamber effec 
tive to force fluid from said inlet out of said 
housing through said outlet, a supporting shaft 
connected to said gear and having a portion ex 
tending axially from at least one side thereof, an 
axially movable pressure loadable bushing aSS0 
ciated with said gear and having an axially ex 
tending aperture formed therein to receive said 
portion of said gear supporting shaft in journal 
relation, said bushing having a generally annu 
lar forward surface and an oppositely disposed 
motive surface, said motive surface being effects 
tive upon application thereto of discharge pres 
sure generated by said pump and to move said 
bushing toward said gear side face, a substan 
tially flat annular wear insert member interposed 
between the said forward surface of said bushing 
and said side face of said pumping gear, said 
wear insert member comprising a material dif 
ferent from the remainder of said bushing and 
said gear, said wear insert member having an 
outer diameter substantially equivalent to the 
outer diameter of the forward surface of Said 
bushing and having an inner diameter slightly 
greater than the diameter of said axially extend 
ing aperture, whereby to provide at said inner 
diameter a generally annular relief recess, means 
placing said relief recess in communication with 
a zone of lower than discharge pressure, and 
means placing said motive surface in communi 
cation with discharge pressure generated by said 
pump. 

ROBERT. J. MINSHALL. 
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