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14 Claims. 

This invention relates to improvements in 
pumping apparatus adapted to develop liquid 
under high pressure. One of the objects of the 
invention is to provide in a pump construction 

5 means whereby liquid propeling members are 
closely confined within a housing provided there 
for in such manner as to reduce leakage between 
the housing and said members. Another object 
is to afford means whereby liquid such as may 
leak from between the propelling members and 
the housing into the bearings for said members 
is drawn into the suction chamber of the pump. 
One object of the invention is not only to ob 

tain the leak-proof advantages but to obtain 
the maximum non-leakage arrangement with 
the highest pumping efficiency and couple the 
same with the construction of parts such that 
they are substantially identical, whereby in pro 
duction the parts that are associated together 
may be matched for micrometer likenesses to 
secure that maximum non-leaking arrangement 
and thereby obtain the maximum efficiency and 
this object is obtained by the peculiarities of 
construction hereinafter set forth. 
Other objects and advantages of the invention 

will appear hereinafter. 
An illustrative embodiment of the invention is 

shown in the accompanying drawings, in 
which:- 

Fig. 1 is an end elevation of a pump in which 
the invention is embodied, a portion thereof be 
ing in section; 

Fig. 2 is a longitudinal central section of the 
pump shown in Fig. 1; 

Fig. 3 is a detail view in section including a 
shim as applied for adjusting one of the pro 
pelling members inwardly from the adjacent 
head-plate; 

Fig. 4 is another similar detail view including 
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pelling members outwardly against the adjacent 
head-plate; 

Fig. 5 is an elevation of one of the cylinder 
heads for the pump housing viewing the inner 
face thereof; 

Fig. 6 is a section of a cylinder head on the 
line ac-ac of Fig. 5; 

Fig. 7 is an elevation of one of the head-plates 
forming part of one of the-cylinder heads; 

Fig. 8 is an elevation of the rear cylinder head 
viewed from the inner face thereof; 

Fig. 9 is an end elevation of the cap forming 
part of the cylinder head shown in Fig. 6. 
The pump shown in Figs, 1 to 9 inclusive is com 

prised of a housing, One part of which constitutes 
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a shim applied for adjusting one of the pro 

(C. 103-126) 

a cylinder or casing 1 which is closed at its 
ends respectively by the cylinder heads 2 and 
3 which are substantially identical in struc 
ture. The cylinder head 2 consists of a bearing 
box 4, a head-plate 5, and a cap 6, the box 4. 60 
being disposed between the head-plate and cap. 
The cylinder head 3, also is composed of a 
head-plate 7, a bearing box 8 and a cap 9, sind 
larly arranged. Cap 6, herein, is apertured for 
reception of drive shaft 21 and in that respect 65 
only differs from cap 9. 
The cylinder or casing 1 has two circular bores 

10 and 11 longitudinally disposed, the adjacent 
radii of which intersect each other, and is 
provided with a suction chamber 12 and a dis- 70 
charge chamber 13 located upon the opposite sides 
of said longitudinal bores, both of which com 
municate therewith. The suction chamber has 
an inlet opening 14 and the discharge chamber 
has an outlet opening 15. The heads 2 and 3 are 
secured respectively to the corresponding ends of 
the cylinder or casing 1 by means of bolts 16 
with said head-plates 5 and 7 positioned against 
the cylinder and interposed between boxes and 
casing. 
Within the bores 10 and 11 in the cylinder 

are disposed a pair of propelling members, each 
consisting of a gear, 17 and 18 respectively, ar 
ranged so as to mesh with each other. Each 
gear is of the same length as the width of the 
casing. In mass production each unit, that is 
the casing and gears, are matched to the same 
micrometer lengths. The gear 1 has axial pro 
jections 19 and 20 that project from its ends, and 
a drive-shaft 21 contiguous with the projection 
20 extends through the cap 6 of the cylinder head 
2, there being provided in the boxes 4 and 8 bear 
ings 22 and 23 respectively for the projections 
20 and 19. Also, in the bearing box 4 are pro 
vided spring pressed packing rings 24 that en 
compass the drive shaft 21 suitably arranged 
to prevent leakage about the shaft from within the 
box through the cap 6. 
The gear 18 has. axial projections 25 and 26 

that extend respectively into the boxes 4 and 8, 
there being provided in Said boxes. Correspond 
ing bearings 27 and 28 for said projections. 
When the drive shaft is rotated the gears 17 and 
18 are revolved so that fluid entering the suction 
chamber 12 is thereby impelled into the discharge los 
chamber 13 as is customary in the operation of 
gear pumps. 

In Order to prevent leakage between the ends 
of the gears and the head-plates 5 and 7 it is 
essential that the head-plates are held in closell0 
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2 
contact with the ends of the gears, and it is also 
essential that the pressure of the head-plate 
against the ends of the gears is not so great 
as to bind the gears tightly between the head 
plates and thus prevent rotation thereof. 
For the purpose of adjusting the gears, the bear 
ings therefor and the head-plates, with respect 
to each other, (Figs. 2, 3 and 4) there is pro 
vided a shim 29 (Fig. 4) that may be placed be 
tween the external raceway 30 of the bearing 28 
and the adjacent face of the head-plate 7 whereby 
the end of the gear 18 is drawn against the head 
plate 7 with more or less displacement depend 
ent upon the thickness of the shim 29 when the 
raceway 30 is tightened against the shim by 
tightening the lock rings 30' and 30'. 
Should the pressure of the gear 18 against the 

head-plate 7 be so great as to hamper rotation 
of the gear, the shim 29 may be eliminated and in 
lieu thereof a shim 31 (Fig. 3) may be inserted 
between the internal raceway 32 of the bearing 28 
and a shoulder 33 on the axial projection 26 
whereby pressure of the gear 18 against the head 
plate 7 is relieved more or less dependent upon 
the thickness of said shim. In this manner the 
extent of the displacement of the end of the gear 
18 against the head-plate 7 is adjustably varied 
and consequently the effectiveness of the Seal and 
the efficiency of the pump is controlled. 
The pressure of the gear 18 against the head 

plate 5 may be adjustably varied when so re 
quired by inserting a shim 34 (Fig. 2) of Suitable 
thickness between the head-plate 5 and the corre 
sponding end of the cylinder i. Thus, by apply 
ing shims 29, 28 and 34 as may be required the 
gear 18 may be secured snugly between the head 
plates 5 and 7. The gear 18 clears both plates 5 
and 7. The gear 18 is held for thrust in either 
direction from one end only and the other end 
floats. Also, by applying shims in similar man 
ner (not shown) between the external raceWay 
35 of the bearing 23 and the head-plate 7, or be 
tween the internal raceway 36 of the bearing 23 
and the shoulder 37 on the axial projection. 19, 
the displacement of the gear 17 against the head 
plate 7 may be adjustably varied. The shin 34 
serves also to adjust the pressure when required 
between the end of the gear 17 and the head 
plate 5. 
The external raceway 30 of the bearing 28 is 

held against the head-plate 7, or against the shin 
29 when the Shim is inserted therebetween, by 
means of a threaded ring 30' in the bearing box 3, 
there being provided a lock-ring 30' to prevent 
the former ring from loosening. Also, the in 
ternal raceway 32 is held against the shoulder 33, 
or against the shin 31 when inserted therebe 
tween, by a threaded collar 32 on the outer end 
of the axial projection 26. The outer raceway 35 
of the bearing 23 is likewise held against the 
head-plate 7 by corresponding threaded rings 35, 
and the internal raceway 36 is held against the 
shoulder 37 by a threaded ring 36 on the axial 
projection. 19. The bearings 23 and 28 are of that 
type so constituted when confined as to resist end 
thrust of the members supported thereby, and 
thus when their external raceways are clamped 
in place between the head-plates 7 and their re 
taining rings, and their internal raceways are 
clamped between the shoulders on the axial pro 
jections for the gears and the retaining rings 
therefor, longitudinal play of Said gears is re 
sisted. The bearings 22 and 27 for the axial pro 
jections 20 and 25 respectively are loosely con 
fined on said projections respectively between the 
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head-plate 5 and threaded rings 22' and 27' in 
the bearing box 4 so that endwise adjustments 
of the gears 17 and 18. is permitted as when the 
shins 29, 31 and 34 are applied. 
A feature of the invention is the provision of a 

duct 38 in each cylinder head 2 and 3 that affords 
communication for liquid between the uppermost 
chamber 39 in the corresponding cylinder head 
and the suction chamber 12 whereby Such liquid 
that may leak past the ends of the gearS 17 and 
18 and the head-plates 5 and and accumulates 
in the bearing boxes 4 and 8 is admitted to the 
Suction chamber 12. The lowermost chamber 40 
in each cylinder head has communication with 
the uppermost chamber 39 thereof through a 
recess 41 made in the corresponding caps 6 and 9 
so that leakage of liquid into said lowermost 
chamber 40 overflows through the recess 41 into 
the upper chamber 39 from which it passes with 
the accumulation of liquid in the upper chamber 
39 through the duct 38 into the suction chainber. 
In this manner when the pump is in operatii); 
circulation of liquid through the bearing boxes is 
established. This is of advantage especially when 
the liquid passing through the pump is possessed if 
of ublicating qualities, inasmuch as tie 32:3:33 
for the gears are lubricated thereby and accirit:- 
lations of sludge in the bearing boxes is oil;iate(i. 
We claim: 
1. In a pump adapted for high pressure opera... :) 

tion and commercial production and accompanied 
by high efficiency in operation, tile coniin 
with a pair of meshing gears of Substa. ly, 
equal length, a shaft for each geai 2nd projecting 
oppositely beyond the same, an intern ediate 
housing of Substantially the Said "Yiidth as the 
gear length, and a plate for closing each open end 
of the housing and apertured to permit the pro 
jecting portions of the shaft to extend there. 
through, of a head structure operatively 2...butting . 
each plate for closing the end of Said hosing, 
each head structiie including a bearing box: in 
the form of a chamber into which the projecting 
portion of the shaft extends, each shaft, having 
at least one threaded end, an anti-friction bear 
ing construction seated in each bearing box 
chamber and rotatably Supporting the projecting 
portion of the associated shaft, a nut retaine; 
threaded into each chamber and operativay hear. 
ing On the bearing construction, a lock. Inuit, 
threaded it to each cigariaher for retaiiking it 
retainer nut in adjisted position, a nut, treadies: 
upon the threaded portion of the shaft, and g 
eratively bearing upon the bearing construction, 
and washer shim means associated with at least 
one projecting end of each shaft and positioned 
between the bearing construction and the piais 
of the plate opposite the face of the plate adj 
cent the gear, said head stricture iracluding : 
tachable means for closing the charabers 

2. A device as defined by claim i, char 
ized by one of the washer shim means being in. 
terposed between the stationary portion of an 
anti-friction bearing and the plate. 

3. A device as defined by claim 1, character 
ized by one of the projecting ends of the shafts 
including a shoulder and one of the washer shim 
means being interposed between the rotatable 
portion of one of the anti-friction bearing con 
structions and Saidi shoulder. 

4. A device as defined by claim 1, character 
ized by One of the washer shim means being inter 
posed between the stationary portion of an anti 
friction bearing and the plate, and one of the 
projeeting ends of the shafts including a shoulder 
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and another of the washer shim means being 
interposed between the rotatable portion of an 
other of the anti-friction bearing constructions 
and Said shoulder. 5. In a pump adapted for high pressure opera 
tion and commercial production and accompanied 
by high efficiency in operation, the combination 
with a pair of meshing gears of Substantially 
equal length, a shaft for each gear and projecting 
oppositely beyond the same, an intermediate 
housing of substantially the said width as the 
gear length, and a plate for closing each open 
end of the housing and apertured to permit the 
projecting portions of the shaft to extend there 
through, of a head structure operatively abut 
ting each plate for closing the end of said hous 
ing, each head structure including a bearing box 
in the form of a chamber into which the project 
ing portion of the shaft extends, each shaft hav 
ing at least one threaded end, an anti-friction 
bearing construction seated in each bearing box 
chamber and rotatably supporting the projecting 
portion of the associated shaft, a nut retainer 
threaded into each chamber and operatively 
bearing on the bearing construction, a lock nut 
threaded into each chamber for retaining the 
retainer nut in adjusted position, a nut threaded 
upon the threaded portion of the shaft and 
operatively bearing upon the, bearing construc 
tion, and washer shim means associated with at 
least ne projecting end of each shaft and posi 
tioned between the bearing construction and the 
plane of the plate opposite the face Of the plate 
adjacent the gear, said head structure having 
its chambers extending entirely therethrough, 
the end adjacent the plate being partially closed 
thereby, and said head structure including a 
single detachable cap for closing all of the cham 
bers included in the head. 

6. A device as defined by claim 5, characterized 
by one of the washer shim means being inter 
posed between the stationary portion of an anti 
friction bearing and the plate. 

7. A device as defined by claim 5, character 
ized by one of the projecting ends of the shafts 
including a shoulder and one of the washer shim 
means being interposed between the rotatable 
portion of one of the anti-friction bearing con 
structions and said shoulder. 

8. A device as defined by claim 5, character 
ized by one of the washer shim means being 
interposed between the stationary portion of an 
anti-friction bearing and the plate, and one of 
the projecting ends of the shafts including a 
shoulder and another of the Washer shim means 
being interposed between the rotatable portion 
of another of the anti-friction bearing construc 
tions and said shoulder. 9. In a pump adapted for high pressure opera 
tion and commercial production and accompan 
ied by high efficiency in operation, the combina 
tion with a pair of meshing gears of substantially 
equal length, a shaft for each gear and projecting 
oppositely beyond the same, an intermediate 
housing of substantially the said width as the 
gear length, and a plate for closing each open 
end of the housing and apertured to permit the 
projecting portions of the shaft to extend there 
through, of a head structure operatively abutting 
each plate for closing the end of said housing, 
each head structure including a bearing box in 
the form of a chamber into which the projecting 
portion of the shaft extends, an anti-friction 
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bearing construction seated in each bearing box 
chamber and rotatably supporting the projecting 
portion of the associated shaft, a nut retainer 
threaded into each chamber and operatively 
bearing on the bearing construction, a lock nut 
threaded into each chamber for retaining the 

80 

retainer nut in adjusted position, and washer 
shim means associated with at least one project 
ing end of each shaft and positioned between the 
bearing construction and the plane of the plate 
opposite the face of the plate adjacent the gear, 
said head structure having its chambers extend 
ing entirely therethrough, the end adjacent the 
plate being partially closed thereby, and said 
head structure including a single detachable cap 
for closing all of the chambers included in the 
head. 10. A device as defined by claim 9, character 
ized by one of the washer shim means being 
interposed between the stationary portion of an 
anti-friction bearing and the plate. 

11. A device as defined by claim 9, character 
ized by one of the projecting ends of the shafts 
including a shoulder and One of the Washer shim . 
means being interposed between the rotatable 00 
portion of one of the anti-friction bearing con 
structions and said shoulder. 

12. A device as defined by claim 9, characterized 
by one of the washer shim means being inter 
posed between the stationary portion of an anti 
friction bearing and the plate, and one of the 
projecting ends of the shafts including a shoulder 
and another of the washer shim means being 
interposed between the rotatable portion of an 
other of the anti-friction bearing constructions 
and Said shoulder. 13. In a pump for high pressure operation and 
commercial production and accompanied by high 
efficiency in operation, the combination of a pair 
of meshing gears of substantially equal length, 115 
a shaft for each gear and projecting oppositely 
beyond the same, a housing structure including a 
gear chamber therein of substantially the same 
width as the gear length and having closed op 
posite ends, said closed opposite ends being aper- 120 
tured to permit the projecting portions of the 
shafts to extend therethrough, of a head structure 
abutting each end of the housing structure for 
enclosing the projecting shaft ends, each head 
structure including a bearing box in the form of 125 
a chamber into which the projecting portion of 
the shaft extends, an anti-friction bearing struc 
ture seated in each bearing box chamber and 
rotatably supporting the projecting portion of 
the associated shaft, a nut retainer threaded into 130 
each chamber and operatively bearing on the 
bearing construction, a lock nut threaded into 
each chamber for retaining the retainer nut in 
adjusted position, and washer shim means asso 
clated with at least one projecting end of each 135 
shaft and positioned between the bearing con 
struction and within the bearing box chamber, 
Said head structure including detachable means 
for closing the chambers thereof, said housing 
structure including at least one parting to per- 40 
mit gear insertion. 

14. A device as defined by claim 13, charac 
terized by the shaft and the supported gear being 
integral and the parting in the housing structure 
being transverse to the axis of the gear when 45 
mounted therein. 

HURSHEL H. FTTCH. 
EDWARD I, FRAUENFELDER. 
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