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The present invention relates in general to the gear 
motor or pump art and, more particularly, to a gear 
pump or motor which is an improvement on the device 
disclosed in my co-pending patent application Serial No. 
426,421, filed April 29, 1954, now Patent No. 2,880,678, 
granted April 7, 1959. 
As background, the device of my aforementioned prior 

patent comprises a case subassembly which includes a 
drive means for transmitting power to the device when 
it is used as a pump and from the device when it is used 
as a motor, a cartridge subassembly disposed within the 
case subassembly, and a port head subassembly secured 
to the case subassembly, each of these subassemblies 
being susceptible of modification independently of the 
others to meet various requirements. The cartridge Sub 
assembly, or cartridge, is a self sufficient unit comprising 
a housing having therein intersecting gear chambers 
respectively occupied by gears in mesh at the intersection 
of the chambers, the cartridge housing having two main 
ports spaced apart laterally thereof and respectively 
located on opposite sides of the intersection of the 
chambers adjacent such intersection. The main ports 
communicate with both gear chambers and respectively 
communicate with main passages extending through one 
end wall of the cartridge housing into communication 
with main ports in the port head subassembly. Each 
main port of the cartridge may be either an inlet port, or 
an outlet port, depending upon the directions of rota 
tion of the gears and depending om whether the device 
is utilized as a pump, or as a motor. 

Considering the cartridge more specifically, the hous 
ing thereof includes end plates which define the end 
walls of the gear chambers and includes spacer means 
between the end plates which define the circumferential 
walls of the gear chambers, the spacer means including 
two spacer plates respectively disposed on opposite sides 
of the intersection of the gear chambers and being spaced 
apart laterally of the cartridge to provide therebetween 
and in the periphery of the cartridge two auxiliary ports 
located on opposite sides of the cartridge and between the 
two main ports. The two spacer plates are clamped 
between the two end plates by screws and dowel bolts 
which form part of the cartridge, the entire bolting con 
figuration being a part of the cartridge so that the 
cartridge may be installed in and removed from any 
complementary case as an independent unit. 

Since the aforementioned auxiliary ports in the car 
tridge are located in the periphery thereof, they com 
municate with the interior of the case when the cartridge 
is disposed therein. 
An important object of the invention is to isolate the 

portion of the case with which these auxiliary ports in 
the cartridge communicate by providing the cartridge 
with two peripheral seals spaced apart axially of the 
cartridge with the auxiliary ports disposed therebetween, 
such seals being engageable with the peripheral wall of 
the case. This trapping of fluid in the circumferential 
portion of the case which communicates with the auxil 
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iary ports has the effect of reducing the loads on the 
bearings for the gears and of increasing volumetric 
efficiency. 
Another object is to locate the peripheral seals men 

tioned between shoulders on the cartridge and floating 
backing elements respectively engageable with the end 
wall of the case and the port head. This construction 
has the effect of decreasing the pressure loading within 
the cartridge, which is an important feature. 
Another object of the invention is to apply the pres 

sures in the main passages of the cartridge to the outer 
surface of the end plate through which such passages 
extend in axially inward directions and in alignment with 
the main ports within the cartridge. Thus, the pressure 
within each main port acting outwardly on the end plate 
in question is balanced by the same pressure acting in 
wardly on such end plate in alignment with the main 
port in question, the effect being to minimize deflection 
of the end plate through which the main passages extend. 
Since this end plate is balanced with respect to the 
pressures in both main ports, deflection of such end 
plate is minimized irrespective of whether the device is 
used as a motor, or as a pump, and irrespective of the 
directions of rotation of the gears. 
Another object of the invention is to make the two 

spacer plates laterally adjustable relative to the end 
plates during assembly so as to permit establishing pre 
determined running clearances between the spacer plates 
and the gears, such running clearances preferably being . 
established by inserting between the spacer plates and 
the gears shims which are withdrawn through the auxil 
iary ports after the screws and dowel bolts which hold 
the end plates and the spacer plates together have been 
tightened. The spacer plates are rendered laterally 
adjustable during assembly by making certain of the 
dowel bolt holes therethrough larger than the correspond 
ing dowel bolts so that the spacer plates may be shifted 
laterally as required to provide the proper running clear 
ances, Subsequent tightening of such dowel bolts and 
installation of other dowel bolts permanently locking 
the spacer plates in the selected positions relative to the 
gears. Proper running clearances between the end plates 
and the ends of the gears are maintained by properly 
relating the thickness of the spacer plates and the axial 
dimension of the gears. The foregoing construction per 
mits very accurate control of all running clearances for 
the gears without requiring extreme tolerance control 
during manufacture of the parts, which makes for eco 
nomical manufacture. 
Another object of the invention is to mount the gears 

for rotation in the cartridge with roller bearings to 
minimize friction and to permit high speed operation, 
the latter permitting higher outputs than would other 
wise be possible. In this connection, an object is to 
provide each gear with shafts which extend through 
inner plate members of the respective end plates into 
bearing bores in outer plate members of the respective 
end plates, roller bearings surrounding the shafts being 
disposed in such bearing bores and being retained therein 
by the inner plate members and by annular retainers 
inserted into the outer ends of the bearing bores. 
The foregoing objects, advantages, features and re 

sults of the present invention, together with various other 
objects, advantages, features and results thereof which 
will be evident to those skilled in the gear motor or 
pump art in the light of this disclosure, may be attained 
with the exemplary embodiment of the invention de 
scribed in detail hereinafter and illustrated in the accom 
panying drawings, in which: 

Fig. 1 is a longitudinal sectional view of the gear 
pump or motor of the invention which is taken in a plane 
containing the axes of the gears thereof; 
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Figs. 2 and 3 are end views on a reduced scale re 
spectively taken in the directions indicated by the arrowed 
lines 2 and 3 of Fig. 1; 

Fig. 4 is a fragmetary longitudinal sectional view taken 
along the arrowed line 4-4 of Fig. 1; 

Figs. 5, 6 and 7 are transverse sectional views respec 
tively taken along the arrowed lines 5-5, 6-6 and 
7-7 of Fig. 1; and 

Fig. 8 is an enlarged, fragmentary, transverse sectional 
view taken along the arrowed line 8-8 of Fig. 4 of the 
drawings. 
The gear motor or pump of the invention which is 

illustrated in Figs. 1 to 8 of the drawings is similar in 
many respects to that disclosed in my aforementioned 
patent, and many of the techniques utilized in manufac 
turing and assembling the various components thereof 
are also similar. Consequently, the gear motor or pump 
presently under consideration will not be described in as 
much detail as in my prior patent with respect to fea 
tures which are similar to features disclosed therein, and 
the primary emphasis herein will be placed on features 
which distinguish the device of Figs. to 8 of the draw 
lings. 
The gear pump or motor of the invention is designated 

generally by the numeral 9 and includes a cartridge or 
cartridge subassembly 10 in a case subassembly a which 
includes drive means 12, the case having an open end 
closed by a port head or port head subasssembly 13. 
The latter is secured to the case by screws i4 and a 
fluid-tight seal between the port head and the case is 
provided by a sealing element, such as an O-ring 15, 
disposed therebetween. The port head 3 is provided 
with main ports or passages respectively designated by 
the numerals 16 and 17, each of these ports being either 
the inlet port or the outlet port of the device 9, depend 
ing on whether it is used as a motor, or as a pump, and 
depending on its direction of operation. 

Considering the cartridge 10 in more detail, it includes 
a housing having therein intersecting gear chambers 2i. 
and 22 respectively occupied by gears 23 and 24 in mesh 
at the intersection of the chambers, as best shown in Fig. 
6 of the drawings. Communicating with the gear cham 
bers 21 and 22 are main ports 27 and 28 respectively 
located on opposite sides of and adjacent the intersection 
of the gear chambers, the main ports 27 and 28 respec 
tively communicating with the main ports 16 and 17 in 
in the port head 13. Providing communication between 
the interior of the case 11 and the gear chambers 21 and 
22 intermediate the main ports 27 and 28 are auxiliary 
ports 31 and 32 respectively communicating with the gear 
chambers 21 and 22. The auxiliary ports 3 and 32 are 
spaced from the main port 27 by circumferential walls 
35 and 36, respectively, of the gear chambers 2 and 
22, and the auxiliary ports 31 and 32 are spaced from 
the main port 28 by circumferential walls 39 and 40, 
respectively, of the gear chambers 21 and 22. 

Considering the structure of the housing of the car 
tridge 9, it includes two end places 43 and 44 having 
therebetween a spacer means comprising two spacer plates 
45 and 46 respectively disposed on opposite sides of the 
gear chambers 2i and 22 adjacent the main ports 27 
and 28, the spacer plates being spaced apart laterally of 
the cartridge to provide the auxiliary ports 31 and 32 
therebetween. Each of the spacer plates 45 and 46 is 
clamped between the end plates 43 and 44 by screws 47 
and 48 and by dowel bolts 49 and 50 extending through 
these plates. 
The end plates 43 and 44 define the end walls of the 

gear chambers 21 and 22, the spacer plate 45 defines the 
circumferential walls 35 and 36 thereof, and the Spacer 
plate 46 defines the circumferential walls 39 and 40 
thereof. The end plates 43 and 44 respectively include 
inner plate members 51 and 52 engaging the gears 23 
and 24 and outer plate members 53 and 54 respectively 
engageable with the end wall of the case il and the 

O 

5 

20 

30 

35 

40 

50 

55 

60 

85 

70 

75 

4 
port head 13. The outer plate member 53 is provided 
with bearing bores 57 and 58 therethrough which are 
concentric with the gear chambers 21 and 22, respective 
ly, and the outer plate member 54 is provided with 
bearing bores 59 and 60 which are concentric with the 
gear chambers 21 and 22, respectively. The gear 23 
is provided with integral shafts 6 and 62 respectively 
extending through smaller bores in the inner plate mem 
bers 51 and 52 into the bearing bores 57 and 59, re 
spectively, in the outer plate members 53 and 54, and 
the gear 24 is provided with integral shafts 63 and 64 
respectively extending through smaller bores in the inner 
plate members 51 and 52 into the bearing bores 58 and 
60 in the outer plate members 53 and 54. 

Disposed in the bearing bores 57, 59, 58 and 60 and 
encircling the corresponding shafts 61, 62, 63 and 64 
therein are caged roller bearings 65 the rollers of which 
utilize the shafts as their inner races and the peripheral 
walls of the bearing bores as their outer races. The 
roiler bearings 65 are held in the bearing bores 57, 58, 
59 and 69 by engagement of the inner ends of the cages 
thereof with the corresponding inner plate members 51 
and 52 and by engagement of the outer ends thereof 
with annular retainers 66 in the bearing bores, these 
annular retainers being held in the bearing bores by the 
end wall of the case 1 and by the port head 13. This 
structure provides a simple and effective means of re 
taining the roller bearings 65 in place while permitting 
ready removal thereof for repair or replacement. 
The gear motor or pump 9 of the invention is char 

acterized by a low starting torque and the ability to be 
operated at high speeds, high speed operation resulting 
in high power output when the device is used as a motor 
and in high fluid output when it is employed as a pump. 
Such characteristics are primarily the result of utilizing 
the roller bearings 65 for the gears 23 and 24, but are 
also attributable to the manner in which the loading 
of the roller bearings has been minimized, as will now 
be described. As previously stated, the auxiliary ports 
3 and 32 formed by the gaps between the spacer plates 
45 and 46 communicate with the interior of the base 
1. The housing of the cartridge 10 carries axially 

spaced, peripheral seals, preferably O-rings 67, between 
which the auxiliary ports 3; and 32 are disposed and 
which are in sealing engagement with the peripheral 
wall of the case 3i when the cartridge it is installed 
therein. Thus, the auxiliary ports 35 and 32 communi 
cate with an isolated annular zone of the case. The 
auxiliary ports 3 and 32 are relatively large and are 
located substantially diametrically opposite the gear 
chambers 2 and 22 from the main ports 27 and 28. 
Considering the situation which obtains when the device 
operates as a motor for convenience of explanation, there 
are pressure differentials around the gears 23 and 24 
between the main ports 27 and 2S, the directions of such 
pressure differentials depending upon which cf the main 
ports 27 and 28 is utilized as the inlet port. The pres 
sure in the annular zone isolated by the O-rings 67, 
and in the auxiliary ports 3 and 32, is approximately 
the average of the pressures in the main ports 27 and 
28. This pressure in the auxiliary ports 33 and 32 acts 
on relatively large areas of the gears 23 and 24 in 
directions to oppose the action of the high inlet pressure 
in one or the other of the main ports 27 or 28, which 
high inlet pressure acts on relatively small areas of the 
gears since the main ports 27 and 28 are considerably 
smaller than the auxiliary ports 3 and 32. Consequent 
ly, the loads on the bearings 65 are minimized, which 
is an important feature. The annular Zone isolated by 
the O-rings 67 also tends to improve volumetric efficiency, 
particularly when the device is utilized as a pump, 
as more fully discussed in my aforesaid prior patent. 
The O-rings 67 are disposed in grooves in the cartridge 

19 having inner side walls formed by annular shoulders 
68 on the cartridge housing. The opposite side walls of 
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the grooves for the O-rings 67 are formed by floating 
backing elements 69 which encompass reduced-diameter 
ends of the cartridge 10 and which seat against the end 
Wall of the case 1i and the port head 13, respectively. 
With this construction, the pressure forces within the 
cartridge i0 extend only to the inner peripheries of the 
O-rings 67, instead of to the outer peripheries thereof, 
as would have been the case had the O-rings 67 been 
disposed in integral grooves in the cartridge 9, instead 
of in grooves formed partially by the floating backing 
elements 69. Consequently, the net effect of the floating 
backing elements 69 is to reduce the internal pressure 
loading of the cartridge 6, which is an important fea 
ture. 
Any tendency to deflect the inner plate members 5 

and 52 of the end plates 43 and 44 axially outwardly 
in the vicinities of the auxiliary ports 3 and 32 is pre 
vented by providing clearances 73 between each inner 
plate member and the corresponding outer plate member 
opposite the auxiliary ports, such clearances being shown 
as formed by relieving the outer surfaces of the inner 
plate members. Consequently, the inner plate members 
are hydraulically balanced in the axial direction in the 
vicinities of the auxiliary ports 3 and 32. 

Radially inward leakage of fluid between the end 
plates 43 and 44 and the gears 23 and 24 flows through 
the roller bearings 65 to lubricate and cool them, which 
is an important feature. Referring to Fig. 1, the radially 
inward leakage flows toward the left end of the interior 
of the case is directly through the bearings 65 which 
are located at the left of the gears 23 and 24, and flows 
to the left end of the interior of the case through the 
bearings 65 which are located at the right of the gears 
by way of axial passages 71 through the gears and the 
shafts carrying them. After lubricating and cooling 
the bearings 65 in the foregoing manner, the radially 
inward leakage may be returned to a reservoir, or other 
point of disposal, the case i being provided with a 
leakage discharge port 72 for this purpose. As shown 
in Fig. 4, the leakage discharge port communicates with 
the left end of the interior of the case. 

Considering the fluid flow through the cartridge 10 
now, the main ports 27 and 28 in the cartridge 18 respec 
tively communicate with the main ports i6 and 17 in 
the port head i3, the main ports 27 and 28 extending 
through the end plate 44. To facilitate filling and empty 
ing of the intertooth spaces of the gears 23 and 24, the 
main ports 27 and 28 in the cartridge it) communicate 
with the intertooth spaces both radially, as will be ap 
parent from Fig. 6, and axially from both ends, as will 
be apparent from Fig. 4, the end plates 43 and 44, 
or, more particularly, the outer plate members 53 and 
54 of the end plates, being recessed, as clearly shown 
in Fig. 2, to provide axial filling of the intertooth spaces 
from both ends. These recesses in the outer plate mem 
bers 53 and 54 are interconnected by suitable passages 
through the inner plate members 51 and 52 and the spacer 
plates 45 and 56, this being clearly shown in Fig. 4 
so that it is thought unnecessary to specifically apply 
reference numerals thereto, it being understood that the 
various recesses and passages mentioned form parts of the 
main ports 27 and 28. 

It will be noted that the circumferential walls 35, 36, 
39 and 40 of the gear chambers 2i and 22 cover only 
small fractions, e.g., one-sixth, of the intertooth spaces of 
the gears. Consequently, as more fully discussed in my 
aforementioned prior patent, there are high pressure 
gradients in directions away from that one of the main 
ports 27 and 28 which is the high pressure port, which 
one of these ports is the high pressure port depending on 
whether the device is being used as a motor, or as a 
pump, and depending on the directions of rotation of the 
gears 23 and 24. The net result of the foregoing is that 
the high pressure in one or the other of the main ports 
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27 and 28 is severely localized and thus acts to spread 
the end plates 43 and 44 in the axial direction over only 
a small area. This tendency exists even though the end 
plates are of substantial thickness, as shown, and are 
clamped together by a substantial number of screws 
and dowel bolts. An important feature of the present 
invention is to balance out the pressure tending to spread 
the end plates 43 and 44 irrespective of whether the high 
pressure exists in the main port 27, or the main port 28. 
To achieve this, annular shoulders 76 and 77 are pro 
vided around portions of the ports 16 and 17 in the port 
head 13 in axial alignment with the main ports 27 and 
28, respectively, in the cartridge 10. As will be ap 
parent from Fig. 4 of the drawings, the annular shoulders 
76 and 77 are exposed to the pressures in the ports 16 
and 17, respectively, and thus in the ports 27 and 28, 
respectively, and face away from the end plate 44. The 
annular shoulders 76 and 77 are provided by the outer 
ends of pressure balancing buttons 78 and 79 which are 
disposed in complementary recesses in the port head i3 
and which are sealed with respect thereto by O-rings 
80 and 81, the inner ends of these buttons being seated 
against the outer surface of the end plate 44. Thus, high 
fluid pressures in the main ports 27 and 28 tending to 
spread the end plates 43 and 44 act on the outer ends of 
the pressure balancing buttons 78 and 79 to balance or 
cancel out the concentrated or localized high pressures 
within the cartridge 10, the desired pressure balance being 
attained by applying the high pressures to only relatively 
Small areas because of the fact that the high pressures 
within the cartridge are severely localized or concentrated 
as hereinbefore mentioned. It will be understood, of 
course, that only one of the main ports 27 and 23 will 
contain fluid under high pressure at a given time, depend 
ing on whether the device is used as a motor, or as a 
pump, and depending upon the direction of rotation of the 
gears 23 and 24. The main port 27 or 28 which con 
tains fluid under high pressure will be the inlet port when 
the device is operating as a motor, and will be the outlet 
port when the device is operating as a pump, either of 
the main ports 27 and 28 being capable of serving as the 
inlet port for motor operation and the outlet port for 
pump operation. The two pressure balancing buttons 78 
and 79 provide axial pressure balancing tending to prevent 
spreading of the end plates 43 and 44 under any of these 
conditions of operation. 
One of the features of the present invention is to pro 

vide extremely close control of the clearances for the 
gears 23 and 24 without necessitating the maintenance of 
extremely close tolerances in manufacturing operations. 
This is accomplished for the most part in the manner 
discussed in my aforesaid prior patent so that a detailed 
discussion herein is unnecessary. However, there are 
Some differences in the present invention which will now 
be considered. 

Initially, holes are bored in the end plates 43 and 44 
and the spacer plates 45 and 46 for the screws 47 and 48 
and the dowel bolts 49, the holes for these fastening 
elements being bored slightly oversize in the spacer plates 
45 and 46 so that these plates can be moved toward and 
away from the gears 23 and 24 during assembly. Holes 
are provided also in the end plates 43 and 44, but not in 
the spacer plates 45 and 46, for the dowel bolts 50. In 
itially, the various elements of the cartridge 10 are loosely 
assembled by means of the screws 48 and the dowel bolts 
49. As shown in Fig. 6, shims 82 are inserted between 
the spacer plates 45 and 46 and the gears 23 and 24, the 
thickness of these shims, which has been exaggerated in 
Fig. 6, representing the running clearances desired for 
the gears 23 and 24. With the shims 82 in place, the 
spacer plates 45 and 46 are biased toward the gears 23 
and 24 with predetermined forces. With the shims 82 
thus clamped between the gears 23 and 24 and the spacer 
plates 45 and 46 with predetermined forces, the screws 
48 and dowel bolts 49 are then tightened to hold the 
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spacer plates 45 and 46 in place. Then, holes for the 
dowel bolts 50 are bored through the spacer plates 45 and 
46, using the previously formed holes for these dowel 
bolts in one or the other of the end plates 43 and 44 as 
guides. The holes thus bored through the spacer plates 
45 and 46 for the dowel bolts 50 have the same diameter 
as the dowel bolts 50 so that these dowel bolts, when in 
stalled, firmly hold the spacer plates 45 and 46 in place. 
As a finali step, the dowe bolts 50 and the screws 47 
are installed, and the various screws 47 and 48 and 
dowel bolts 49 and 50 are finally tightened to secure the 
spacer plates in the properly adjusted positions. The 
shims 82 may be removed at any time after the spacer 
plates 45 and 46 are initially locked in place by initial 
tightening of the screws 48 and dowel bolts 49. As will 
be apparent, the shims may readily be withdrawn through 
the auxiliary ports 31 and 32 by rotating the gears 23 
and 24 in the proper directions. 

It will be understood that while the running clearances 
for the gears 23 and 24 have been shown as established 
through the use of the shims 82, the spacer plates 45 and 
46 may be so adjusted during assembly as to provide 
zero running clearances for the gear teeth, whereupon the 
gear teeth generate their own running clearances when the 
device is put into operation. This procedure is particu 
larly suitable when the device is to be used as a pump. 

Considering the drive means 12, it includes a shaft 
106 which extends into the case 11 and which is provided 
at its inner end 107 with means for driving connection 
to either of the gears 23 and 24, depending upon the 
position of the cartridge 10 within the case, the cartridge 
being positionable in the case in either of two positions 
spaced 180° apart. In the particular construction illus 
trated, the inner end 107 of the shaft 106 is externally 
splined for engagement with internal splines formed in 
either of the gear-shaft assemblies 23-61-62 and 
24-63-64. 
The drive shaft 106 is internally splined, at 108, for 

connection to an external driving means, or an external 
driven means, depending upon whether the device 9 is 
used as a pump, or as a motor. The shaft 106 is carried 
by a bearing 109 mounted in a counterbore in the case 
11. The outer race of the bearing 109 is retained by 
a sleeve 110, a seal plate 111 and a snap ring 12. The 
inner race of the bearing is retained on the shaft 106 
between an annular flange 13 on the shaft and a washer 
114 held by a nut 45 threaded on the shaft. 

Leakage from the interior of the case 11 along the 
shaft 06 is prevented by a cup-shaped seal 116 which 
encircles the shaft and which is biased into sealing en 
gagement with the plate 111 by a compression spring 
17, a fluid-tight seal between the seal 116 and the shaft 

being provided by an O-ring 118. The seal 116 is driven 
by an element 119 having diametrically opposed lugs 120 
fitting into complementary notches 121 in the seal 116. 
The driving element 119 is connected to the shaft 106 by 
being provided thereon with lugs 122 fitting into notches 
in the flange 1:3. The lugs 22 are diametrically opposed 
and are spaced 90° from the lugs 120. This drive for 
the seal aié insures that a pure couple is applied to the 
seal so that accurate alignment of the seal with the plate 

is maintained. 
Although an exemplary embodiment of the invention 

has been disclosed herein for purposes of illustration, it 
will be understood that various changes, modifications 
and substitutions may be incorporated in such embodi 
ment and that various features of such embodiment may 
be incorporated in other embodiments all without depart 
ing from the spirit of the invention and defined by the 
claims which follow. 

I claim: 
1. In a gear motor or pump, the combination of: a 

cartridge having therein two intersecting gear chambers 
respectively occupied by two gears which mesh at the 
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S. 
intersection of said chambers, said cartridge providing 
said chambers with end walls respectively engaged by 
the ends of said gears and with circumferential walls 
respectively engaged by the circumferences of said gears, 
said cartridge having two main ports spaced apart later 
ally thereof and respectively located on opposite sides 
of said intersection of said chambers, each of said main 
ports being located adjacent said intersection and com 
municating with both of said chambers, said cartridge 
having in its periphery two auxiliary ports spaced apart 
laterally thereof and respectively extending through said 
circumferential walls into communication with said 
chambers between said main ports; a case enclosing said 
cartridge and having axially spaced end walls and a 
peripheral wall, said case having main passages respec 
tively communicating with said main ports, and the 
interior of said case communicating with said auxiliary 
ports; and two axially spaced, peripheral seals carried 
on the periphery of said cartridge and engaging said 
peripheral wall of said case and cooperating with said 
periphery of said cartridge and said peripheral wall of 
said case to define a peripheral space around said car 
tridge which is spaced from said main ports, said auxiliary 
ports being between said seals and in communication with 
said peripheral space. 

2. In a gear motor or pump, the combination of: a 
cartridge having therein two intersecting gear chambers 
respectively occupied by two gears which mesh at the 
intersection of said chambers, said cartridge having two 
main ports spaced apart laterally thereof and respectively 
located on opposite sides of said intersection of said 
chambers, each of said main ports being located adjacent 
said intersection and communicating with both of said 
chambers, said cartridge having in its periphery two auxil 
iary ports spaced apart laterally thereof and respectively 
communicating with said chambers between said main 
ports, said cartridge including two axially spaced end 
plates respectively defining end walls of said gear cham 
bers and including two spacer plates between said end 
plates, said spacer plates respectively being disposed on 
opposite sides of said intersection and respectively form 
ing circumferential walls of said gear chambers, said 
spacer plates being spaced apart laterally of said cartridge 
and providing said auxiliary ports therebetween; a case 
enclosing said cartridge and having axially spaced end 
walls and a peripheral wall, said case having main pas 
Sages respectively communicating with said main ports, 
and the interior of said case communicating with said 
auxiliary ports; and two axially spaced, peripheral seals 
carried on the periphery of said cartridge and engaging 
said peripheral wall of said case and cooperating with 
said periphery of said cartridge and said peripheral wall 
of said case to define a peripheral space around said 
cartridge which is spaced from said main ports, said auxil 
iary ports being between said seals and in communica 
tion with said peripheral space. 

3. In a gear motor or pump, the combination of: a 
cartridge having therein two intersecting gear chambers 
respectively occupied by two gears which mesh at the 
intersection of said chambers, said cartridge providing 
said chambers with end walls respectively engaged by 
the ends of said gears and with circumferential walls 
respectively engaged by the circumferences of said gears, 
said cartridge having two main ports spaced apart later 
ally thereof and respectively located on opposite sides 
of said intersection of said chambers, each of said main 
ports being located adjacent said intersection and com 
municating with both of said chambers, said cartridge 
having in its periphery two auxiliary ports spaced apart 
laterally thereof and respectively extending through said 
circumferential walls into communication with said 
chambers between said main ports; a case enclosing said 
cartridge and having axially spaced end walls and a 
peripheral wall, said case having in one of said end 
walls thereof main passages respectively communicating 
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with said main ports, the interior of said case commu 
nicating with said auxiliary ports; and two axially spaced, 
peripheral Seals carried on the periphery of said cartridge 
and engaging said peripheral wall of said case and coop 
erating With said periphery of said cartridge and said 
peripheral Wall of said case to define a peripheral space 
around said cartridge which is spaced from said main 
ports, said auxiliary ports being between said seals and 
in communication with said peripheral space. 

4. In a gear motor or pump, the combination of: a 
cartridge having therein two intersecting gear chambers 
respectively occupied by two gears which mesh at the in 
tersection of said chambers, said cartridge providing said 
chambers with end walls respectively engaged by the 
ends of said gears and with circumferential walls re 
Spectively engaged by the circumferences of said gears, 
said cartridge having two main ports spaced apart lat 
erally thereof and respectively located on opposite sides 
of Said intersection of Said chambers, each of said main 
ports being located adjacent said intersection and com 
municating with both of said chambers, said cartridge 
having in its periphery two auxiliary ports spaced apart 
laterally thereof and respectively extending through said 
circumferential walls into communication with said 
chambers between said main ports; a case enclosing said 
cartridge and having axially spaced end walls and a 
peripheral wall, said case having main passages respec 
tively communicating with said main ports, and the in 
terior of said case communicating with said auxiliary 
ports; two axially spaced, peripheral seals carried on the 
periphery of said cartridge and engaging said peripheral 
wall of said case and cooperating with said periphery 
of said cartridge and said peripheral wall of said case 
to define a peripheral space around said cartridge which 
is spaced from Said main ports, said cartridge having 
two axially spaced, peripheral shoulders respectively fac 
ing said end walls of said case, said auxiliary ports being 
between said shoulders and in communication with said 
peripheral space, and said seals being disposed adjacent 
said shoulders, respectively; and backing elements carried 
on the periphery of said cartridge and respectively en 
gageable with said end walls of said case, said seals being 
disposed between said backing elements and said shoul 
ders, respectively, and said backing elements being mov 
able toward and away from said shoulders, respectively. 

5. A gear motor or pump including two meshed gears 
respectively disposed in intersecting gear chambers in 
a housing having two main ports respectively located on 
opposite sides of the intersection of said chambers, each 
of said main ports being located adjacent said inter 
section and communicating with both of said chambers, 
said housing including end plates respectively defining 
end walls of said gear chambers and including spacer 
means between said end plates and defining circumferen 
tial walls of said gear chambers, said end plates and said 
spacer means being rigidly secured together, said gear 
pump or motor including two means respectively com 
municating with said main ports for applying the pres 
sures therein to one of said end plates in axial align 
ment with said main ports, respectively, and in a direc 
tion axially inwardly toward said main ports, respec 
tively. 

6. A gear motor or pump including two meshed gears 
respectively disposed in intersecting gear chambers in a 
housing having two main ports respectively located on 
opposite sides of the intersection of said chambers, each 
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10 
of said main ports being located adjacent said inter 
section and communicating with both of said chambers, 
said housing including end plates respectively defining 
end walls of said gear chambers and including spacer 
means between said end plates and defining circumfer 
ential walls of said gear chambers, said end plates and 
said spacer means being rigidly secured together, one 
of said end plates having said main ports therein, said 
gear motor or pump including two means respectively 
communicating with said main ports for applying the 
pressures in said main ports to said one end plate in axial 
alignment with said main ports, respectively, and in a 
direction axially inwardly toward said main ports, re 
spectively, the two means last mentioned respectively in 
cluding annuli respectively encircling said main ports and 
exposed to the pressures therein. 

7. A gear motor or pump including a housing having 
therein two intersecting gear chambers respectively occu 
pied by two gears which mesh at the intersection of said 
chambers, said housing having two main ports spaced 
apart laterally thereof and respectively located on oppo 
site sides of said intersection of said chambers, each 
of said main ports being located adjacent said interSec 
tion and communicating with both of said chambers, said 
housing having in its periphery two auxiliary ports spaced 
apart laterally thereof and respectively communicating 
with said chambers between said main ports, Said hous 
ing including two axially spaced end plates respectively 
defining end walls of said gear chambers and including 
two spacer plates between said end plates, said spacer 
plates respectively being disposed on opposite sides of 
said intersection and respectively forming circumferen 
tial walls of said gear chambers, said spacer plates being 
spaced apart laterally of said cartridge and providing 
said auxiliary ports therebetween, said end plates re 
spectively including inner plate members adjacent said 
gears and outer plate members respectively located ax 
ially outwardly of said inner plate members, said inner 
plate members having inner surfaces adjacent and ex 
posed to fluid pressure in said auxiliary ports, there 
being clearances between said inner plate members and 
said outer plate members adjacent and in fluid communi 
cation with said auxiliary ports and providing said inner 
plate members with outer surfaces axially opposite and 
of substantially the same areas as said inner Surfaces 
thereof and exposed to the fluid pressure in said auxiliary 
ports, whereby the fluid pressure in said auxiliary ports 
acting on said inner surfaces is balanced in the axial di 
rection by the fluid pressure in said auxiliary ports acting 
on said outer surfaces, said housing having sealing means 
thereon for separating said auxiliary ports from said 
main ports. 
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