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1 
This invention relates to power transmissions 

and is particularly applicable to those of the 
type comprising two or more fluid pressure en 
ergy translating devices, one of which may func 
tion as a pump and another as a fluid motor. 
The invention is generally concerned with 

multiple pumping units and is more particularly 
concerned with a dual pumping unit of the ro 
tary vane type. Units, of this type are adaptable 
for use in hydraulic power transmissions having 
a plurality of fluid motors which must be sep 
arately driven. Although each pumping unit is 
separately connected to a fluid motor for Sep 
arately operating the same, the pumps may be 
driven from a common prime mover and Sup 
plied with fluid from a single fluid supply source. 
Multiple pumping units of this type are also 
utilized with control valves adapted to cooperate 
therewith in circuits wherein a large volune of 
fluid is required against a fairly low pressure 

O 

2. 
retained in their respective pumping recesses by 
separate means, usually by head plates which 
have to be independently mounted and adapted 
to fit snugly in their recesses to insure equal dis 
tribution of clamping pressure over their respec 
tive units. In Some cases, in addition to sep 
arate head plates, bearing plates are provided 
which are mounted independently of the head 
plate so as to avoid adjustment which would in 
terfere with the clamping pressure and cause 
binding. 
The present invention obviates the use of sep 

- arate bushings for each pumping unit by pro 

20 
and at other times a smaller volume of fluid is 
required against a high pressure. The latter type 
of circuit is common in machine tool drives 
where a large volume of fluid is required for 
lapidly advancing a machine part to its working 
position and where a small volume of fluid is re 
guired for slowly feeding the part on its work 
ing stroke. In addition, there are many differ 
ent hydraulic circuits which may utilize a plu 
rality of pumps in various other WayS. 

Multiple pumping units have been provided 
for circuits of the type mentioned which have 
been proven efficient and which are more eco 
nonical than the use of separate pumps because 
of combining in one compact unitary structure 
the multiple pumping units required for the 
purposes of the circuit. However, because of the 
great variety of circuits in which multiple pump 
ing units may be incorporated and the different 
volume and pressure requirements of each cir 
cuit, it has been necessary to provide a variety 
of multiple pumping units to meet the various 
circuit volume and pressure requirements. One 
popular type of multiple pumping unit of the 
dual rotary vane type comprises two pumping 
units identical as to construction, each of which 
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comprises a can ring having an inner elliptical 
surface Within which a rotor carrying reciprocal 
vanes to form working chambers is mounted. 
Each rotor has to be supported by oppositely 
positioned bushing units containing porting 
adapted to cooperate with fluid passages in the 
casing to provide an inlet and outlet for fluid to 
and from the working chamber of each pumping 
unit. In addition, each pumping unit has to be 
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viding a valve plate common to both pumping 
units and also avoids the use of separate head 
plates by utilizing a novel pressure head and 
pressure plate construction which are connected 
to the discharge side of the pumping units and 
automatically maintain both rotors in fluid seal 
ing engagement with the valve plate. The pres 
ent invention avoids the disadvantages of other 
constructions where it is necessary to mechani 
cally adjust the clamping pressure to provide 
fluid sealing engagement of the rotary pumping 
units. In this latter type of construction, well 
meaning but negligent workmen frequently pull 
up exposed bolts for adjusting head plates too 
tightly resulting in binding and failure of the 
pumping units. 

It is therefore an object of this invention to 
provide an improved multiple pumping unit of 
the rotary vane type. 

It is also an object of this invention to pro 
vide a dual rotary vane pumping unit which is 
readily adaptable for interchangeability to meet 
a variety of circuit pressure and volume require 
ments. 

It is also an object of this invention to pro 
vide a dual rotary vane pumping unit which 
eliminates the use of separate supporting bush 
ings for each pumping unit. - 

It is a further object of this invention to pro 
vide a dual rotary vane pumping unit which also 
eliminates the use of any mechanical adjustable 
clamping means for maintaining the rotary 
pumping units in fluid sealing engagement 
against their respective cooperating stationary 
bearing surfaces. . 
It is an additional object of this invention to 

eliminate separate bushing elements for each ro 
tary vane pumping unit by providing a valve 
plate common to both rotors and to provide a 
fluid sealing engagement of the rotors with the 
valve plate by pressure responsive means. 

It is also an object of this invention to provide 
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a dual rotary vane pumping unit which is of an 
improved, simplified, compact, and reliable Con 
struction, which may be produced at low cost and 
which because of interchangeable features will 
meet a variety of circuit requirements. 
Further objects and advantages of the present 

invention will be apparent from the following de 
scription, reference being had to the accompany 
ing drawings wherein a preferred form of the 
present invention is clearly shown. 

In the drawings: 
Figure 1 is a longitudinal sectional view of a 

preferred form of the present invention on line 
- of Figure 2. 
Figure 2 is a top view of the present invention. 
Figure 3 is a sectional view on line 3-3 of 

Figure 1. 
Figure 4 is a sectional view on line 4-4 of 

Figure 1. 
Figure 5 is a sectional view on line 5-5 of 

Figure 1. 
Figure 6 is a sectional view on line 6-6 of 

Figure 1. 
Figure 7 is a partial sectional view on line 7-7 

of Figure 5. 
Figure 8 is a sectional view on line 8-8 of 

Figure 1. 
Figure 9 is a partial Sectional view on line 9-9 

of Figure 3. 
Figure 10 is a partial sectional view on line 
O-O of Figure 3. 
Referring to Figure 1, there is shown a dual 

rotary pumping unit fo having a Casing which 
preferably is in three Sections consisting of a 
right end section 2, a left end Section 4, and a 
center section f6, all of which are connected to 
gether by suitable screws 8, two of which are 
shown in Figure 2. The right end section 2 
is provided with a common inlet Supply flange 
20 and the left end section with independent out 
let delivery flanges 22 and 24 for two pumping 
units of identical construction but of different 
sizes, one of which is mounted in the center Sec 
tion 6 and indicated by the numeral 26, and 
the other of which is mounted in the left end 
section 4 and indicated by the numeral 28. 
The pumping units 26 and 28, shown more 

clearly in Figures 4 and 8, respectively, comprise 
rotors 30 and 32, each of which carry a plurality 
of reciprocating vanes 34 held in bearing contact 
with the inner contours of their respective can 
rings 6 and 38, the former of which comprises 
the center section of the unitary Casing. The 
rotors 30 and 32 are mounted on a common drive 
shaft 40 which is splined at 42 and 44 to provide 
a driving connection for each of the pumping 
units. The casing section 2 carries bearings 46 
and 48 in which the shaft 40 is rotatably mounted 
and a suitable Sealing ring indicated by the nu 
meral 50. 
The inner contours of the cam rings 6 and 38, 

which are respectively indicated by the numerals 
52 and 54, are generally elliptical in shape to 
provide balanced working chambers 56 and 58 
for the larger pumping unit and balanced work 
ing chambers 60 and 62 for the smaller unit. 
The right end casing section is provided with 

an inlet passage indicated by the numeral 64 
which registers with the inlet connection 20 (Fig 
ure 1) and which is branched, said branches be 
ing indicated by the numerals 65 and 67 and each 
being respectively provided with an arcuate 
shaped port at its termination indicated by the 
numerals 66 and 68 and shown in Figure 3. 
The ports 66 and 68 register, respectively, with 
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4. 
a portion of the working chambers 56 and 58 of 
the larger pumping unit, and also register, re 
Spectively, with a plurality of port holes TO and 
a duplicate plurality of port holes 72 in the cam 
ring 6, the latter of which are respectively lo 
cated immediately adjacent to the working cham 
bers 56 and 58. The series of port holes 70 and 
2 which extend completely through the ring 6 

Cooperate, respectively, with a pair of arcuate 
shaped inlet ports 18 and 80 in a fluid distrib 
uting valve plate or cheek plate 82 (Figures 1 
and 5) which is mounted in the left end casing 
Section 4 so as to provide a supply of fluid to 
the inlet side of the smaller pumping unit. 
As shown in Figures 1 and 3, the plurality of 

port holes 70 and 72 register respectively on the 
right side of the cam ring 6 with inlet ports 
66 and 68 of the casing section 2 and on the 
opposite side register, respectively, with the ar 
cuate inlet ports 78 and 80 of the valve plate 82. 

Referring to Figures 1 and 5, a curved passage 
84 of the valve plate 82 connects the arcuate inlet 
port 78 with an arcuate inlet port 86 on the oppo 
Site side of the valve plate 82 while a duplicate 
curved paSSage 88 connects the arcuate inlet port 
80 with an arcuate inlet port 90 on the opposite 
face of the valve plate 82. The arcuate inlet 
ports 86 and 90 register, respectively, with a por 
tion of the Working chambers 60 and 62 of the 
Smaller pumping unit shown in Figure 8. In ad 
dition to the arcuate inlet ports located on oppo 
site sides of the valve plate 82, the latter is also 
provided with arcuate delivery ports 92 and 94 
for the large pumping unit 26 (Figure 5) which 
extend coimpletely through the valve plate. The 
arcuate delivery ports 92 and 94 register on the 
right side of the valve plate with the remaining 
portions of the working chambers 58 and 56 of 
the larger pumping unit as shown in Figure 4. 
Although the ports 92 and 94 should not ap 

pear in Figure 4, which is a view on line 4-4 of 
Figure 1, the ports have been shown in dotted 
lines in Figure 4 for the purpose of illustrating 
the registry of said ports with the remaining 
portion of the working chambers 58 and 56. The 
delivery ports 92 and 94 register on the opposite 
Side of the Valve plate 82 with an outlet chamber 
96 which is formed in the left end casing section 
4 (Figure 7). As the ports are duplicates and 
register With the outlet chamber 96 in the same 
manner, it has been deemed sufficient to show 
Only one of Said ports in Figure 7. The outlet 
chamber 96 is connected directly to an outlet 
paSSage 98, the latter of which registers with the 

let Opening in the outlet flange connection 

The outlet chamber 96 is formed in the left end 
casing Section 4 in the following manner. The 
Valve plate 82 is mounted in the casing section 
4 which is hollow. Mounted on the valve plate 
82 is the cam ring 38 and a closure member 100. 
The cam ring 38 and closure member 100 are fas 
tened to the valve plate 82 by means of screws 
indicated by the numeral O2. Thus, the outlet 
chamber 96 constitutes the space of the end sec 
tion f4 between the Outer peripheries of the clo 
sure member 100, the cam ring 38, and the ex 
posed portion of the valve plate 82, and the walls 
of the hollow portion of the section 4. 
The valve plate 82 and also the cann plate 38 

and the head plate OO which are connected 
thereto, are prevented from rotary movement by 
means of pins 04, one of which is shown in 
Figure 9 which extends through the large can 
ring 6 and projects on either side thereof into 

  



2,842,802 
5 

the right end casing section 2 and the valve 
plate 82. 
The outer ends of the vanes of 

pumping unit 26 are maintained against the 
inner periphery 52 of the cam ring 6 by means 
of pressure. This is accomplished by connect 
ing the delivery ports 92 and 94 of the larger 
pumping unit 26 which are located in the valve 
plate 82 to a groove 06 of the rotor 39 by means 
of passages 98 and 99 and delivery paSSages 

C and in the valve plate 82 (Figures 4, 5 
and 7). As shown in Figure 4, the inner ends 
of slots f2 within which the vanes 34 recipro 
cate are rounded, as indicated by the numeral 
t 3, and are connected to the groove 06. Thus, 
pressure fluid delivered by the pumping unit 
26 to the delivery port 92 is delivered by the 
passages (8 and 09 to the groove to 6 while 
pressure fluid delivered through the delivery port 
94 is directed to the groove 6 by means of 
passages and f. 

Fluid delivery from the smaller pumping unit 
28 is delivered to a separate outlet passage 4 
which registers with the opening in the outlet 
flange 22 as follows. Referring to Figures 1 and 6, 
mounted within the closure member 100 is a pres 
sureloaded cheek plate f 5 for a smaller pumping 
unit 28 which contains arcuate delivery portS 
E 3 and 8 extending completely through the 
plate. 
side of the pumping unit 28 on One side of the 
plate and on the opposite side of the plate are 
connected to a separate outlet chamber 2) of 
the smaller pumping unit which is formed within 
the closure member 00. 
The outlet ports 6 and 8 of the preSSure 

ioaded cheek plate 5 are shown in Figure 6 
while Figure 8 discloses the manner in which the 
ports 6 and 8 register, respectively, With a 
portion of the Working chambers 62 and 60 of 

the larger 

These ports are connected to the outlet 

6 
the Smaller rotor are identical in construction 
With that of the larger rotor except as to size 
and are rounded at their inner ends as indicated 
at 32. The groove 30 is in communication with 
the rounded portion of the slots and thus pres 
Sure fluid from the outlet chamber 20 enters 
the groove 30 through the plurality of holes 
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the smaller pumping unit 28. A telescoping fluid 
connection member 22, one end of which is 
in ounted in a bore 24 of the casing section 4 
and the other end of which is mounted in a bore 
; 26 of the closure member 100 connects the outlet 
chamber 28 directly to the outlet passage 4. In 
addition the member 22 acts as a blocking valve 
in preventing fluid delivery from the outlet Side 
of the large pumping unit in outlet chamber 
3 from entering the outlet passage f4 of the 
smaller pumping unit. It can be clearly Seen 
that bore 24 is actually a portion of the outlet 
passage ii and is connected to the hollow por 
tion of casing section 4. By locating the tele 
scoping fluid connection member 22, as illus 
irated, fluid delivered from the Smaller pumping 
unit through the delivery ports 6 and 8 of 
the cheek plate 5 into the outlet chamber 20 
is directed through the member 22 to the outlet 
passage 4, and is prevented from entering the 
outlet chamber 96 of the large pumping unit. 
Conversely, fiuid delivered from the larger pump 
ing unit through the valve plate delivery ports 
92 and 95 into the outlet chamber 96 of the 
larger pumping unit is prevented from flowing 
into the outlet passage 4 of the Smaller pump 
ing unit. 
Means for maintaining the outer edges of the 

vanes of the smaller pumping unit 28 against 
the inner contour 54 of the smaller cam ring 38 
is provided by a plurality of holes 28 in the 
cheek plate 5 (Figure 6) which extend there 
through and permit pressure fluid from the outlet 
chamber 20 to enter a groove 30 of the Small 
rotor (Figure 8). The slots for the vanes of 
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28 and maintains the outer edges of the vane 
in engagement with the inner contour 54 of the 
can ring 38. 
One of the most important features of the dual 

pumping unit is the provision for automatically 
maintaining both rotors in fluid sealing engage 
ment with the single valve plate by pressure 
fluid means. As shown in Figure 1, it should be 
noted that the valve plate 82 is slightly shift 
able axially in a mounting recess of the casing 
section 4 indicated by the numeral 34. How 
ever, the valve plate 82 is maintained by pressure 
fluid in the rightWard position shown in en 
gagement against a portion of the surface area. 
of the can ring 6 and in fluid Sealing engage 
ment with the total Surface area of one side of 
the large rotor 30. Pressure fluid in the outlet 
chamber 96 of the large pumping unit acts against 
the left surface area of the closure member 100 
and a portion of the outer surface of the valve 
plate 82 to maintain the valve plate 82 in fluid 
sealing engagement with the rotor 30. The 
total effective surface area included amounts to 
the total surface area of the valve plate 82 
minus the area of the member 22. If, for any 
reason, the pressure in the outlet chamber is ex 
tremely low, the valve plate 82 is still main 
tained in fluid sealing engagement with the rotor 
39 by means of light springs 35 mounted in 
the outlet chamber 96 on guide pins 36 the 
latter of which are mounted in the valve plate 82 
and extend therefrom into the outlet cham 
ber 96. Y 
Separate means for maintaining the smaller 

rotor 32 in fluid sealing engagement with the 
opposite surface of the valve plate 82 is pro 
vided by the cheek plate if 5, the surface area of 
one side of which is exposed to pressure in the 
outlet chamber 20 of the smaller pumping unit. 
In case of extremely low pressure in the outlet 
chamber 20, a light spring 38 mounted in the 
outlet chamber 20 will hold the cheek plate 
5 in fluid sealing engagement With the Small 

rotor 32 and against a portion of the upper 
Surface of the small cam ring 38. The pressure 
loaded cheek plate also maintains the rotor 32 
in fluid sealing engagement with the valve 
plate 82. 
The cheek plate 5 is prevented from rotary 

movement by pins 40 shown in Figure 10 which 
are mounted in the cam ring 38 and extend there 
from into the closure member 100 and the Wave 
plate 82. Suitable seals 42, 44, and 46 are 
provided, respectively, for the inlet flange 20 and 
the outlet flanges 44 and 46. Suitable sealing 
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rings 48 and 50 are also provided for Sealing 
engagement between the center Section f6 and 
the end section casings 4 and 2. 

In operation, with a suitable supply source of 
fluid connected to the inlet flange 20, fluid Will 
enter the inlet flange 20 and the inlet passage 
64, the latter of which is branched and ter 
minates in arcuate inlet ports indicated by the 
numerals 66 and 68. As the rotor 30 is rotated 
by the shaft 40, fluid will enter that portion of 
the working chambers 56 and 58 in registry 
with the arcuate inlet ports 66 and 68 of the 

s end casing 2. Pressure fluid will be drawn into 
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a portion of the working chamber 60 of the 
Smaller pumping unit by means of the plurality 
of holes TO in the center section 6, valve plate 
inlet port 78, passage 84, and port 86. Pres 
sure fluid will also be drawn into a portion of 
the working chamber 62 of the Smaller pump 
ing unit by means of the plurality of port holes 
72, valve plate inlet port 80, passage 88, and port 
90. Pressure fluid will be discharged from the 
remaining portion of the working chambers 56 
and 58 of the larger pumping unit through the 
delivery ports 94 and 92 which register with a 
portion of the working chambers. 56 and 58 of 
the larger pumping unit. Fluid delivery from 
the delively ports. 92 and 94 of the valve plate 82 
enters the outlet chamber 96 of the larger 
pumping units and from the outlet, chamber 96 is 
delivered to the outlet passage. 98 and through 
the outlet connection flange 24. Fluid delivery 
from the Smaller pumping unit is delivered from 
the remaining portions of working chambers 69. 
and 62 through the pressure delivery ports 8 
and 6 of the cheek plate 5 from whence fluid 
is delivered to the outlet connection 22 via the 
smaller outlet chamber 20, member 22, and 
outlet passage 4. The member 22 prevents 
fluid delivery from the larger pumping unit en 
tering the outlet passage 4 of the Smaller 
pumping unit and conversely prevents fluid de 
livery from the smaller pumping unit entering : 
outlet chamber 96 and outlet passage 98 of the 
larger pumping unit. 
As can be clearly seen, the pumping action of 

both pumping units is similar to the vane pump 
described in the patent to Harry F. Wickers, No. 
1989,900. The shape and dimensions of the 
working chambers of the pumping units co 
operate with the shape and arrangement of the 
inlet and outlet ports to provide vane pumps 
of the balanced type. 

It is important to note that the use of Sup 
porting bushings have been completely elimi 
nated. The construction of the valve plate is 
such that it cooperates with inlet passages in 
the right end casing section 2 and the center sec 
tion f6 to distribute fluid to the inlet Side Of the 
smaller pumping unit. In addition, the valve 
plate contains delivery ports which connect the 
outlet side of the large pump to the outlet 
chamber and outlet passages for the large pump 
in the left end casing sections. The valve plate 
also cooperates in directing pressure fluid to the 
inner ends of the Vanes of the large pumping 
unit to maintain the outer ends of the vanes 
thereof in engagement with the inner contour 
of its cam ring. 

It is also important to note that the separate 
rotors are maintained in fluid Sealing engage 
ment with the valve plate by pressure fluid 
means. In the case of the large pumping unit 
pressure fluid from the discharge side of the 
large pumping unit maintains the Valve plate 
in fluid sealing engagement with the rotor of 
the large pumping unit. In the case of the 
Smaller pumping unit pressure fluid from the 
discharge side of said unit maintains the cheek 
plate in fluid sealing engagement with the rotor 
and this in turn maintains the rotor in fluid 
sealing engagement with the valve plate. No 
mechanical adjustment, which in many cases re 
sults in pump failure because of excessive clamp 
ing pressure, is necessary for maintaining this 
fluid Sealing engagement. 

It should also be noted that several different 
combinations of sizes. of the different pumping 
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8 
units may be arranged. By mass production 
means, a variety of sizes of each section may be 
provided which may be combined to meet the 
demands of a variety of volumes and pressures 
of different circuits. In this manner, separate 
dual pumping units to meet each circuit require 
ment is obviated. 
While the form of embodiment of the inven 

tion as herein disclosed constitutes a preferred 
form, it is to be understood that other forms 
might be adopted, all coming within the scope 
of the claims which follow. 
What is claimed is as follows: 
1. A dual vane pump coil prising a casing hav 

ing an inlet section and an outlet section be 
tWeen which is a first pumping unit, means form 
ing a first pressure chamber in the outlet Sec 
tion having an outlet passage connected thereto, 
a first pressure responsive cheek plate in the first 
pressure chamber, one side of which is main 
tained in fluid sealing engagement against the 
first pumping unit, a Second pumping unit. On 
the opposite Side of the first cheek plate, each 
pumping unit including means forming a pump 
ing recess, a rotor in the recess, and a plurality 
of reciprocating vanes carried by the rotor, said 
Vanes being heid in bearing contact with the 
Contour of the pumping recess to form suction 
and pressure Working chambers, a common drive 
shaft for the irotors, a closure member mount 
ed in the first pieSSure chamber and forming a 
Second pressure chamber Within the first pres 
Sure chamber, a Second cheek plate in the sec 
Ond preSSull'e chamber and pressure loaded 
against the Second pumping unit, means form 
ing an inlet Supply flow path connected to the 
Suction Working chambers of both pumping units, 
means separately, respectively, connecting the 
preSSure Working chainbers of the first and Sec 
Ond pumping units to the first and second pres 
Sure chambers, a second outlet passage in the 
Outlet Section, and means hydraulically con 
necting the Second pressure chamber to the Sec 
Ond Outlet passage. 

2. A dual rotary pump comprising in combina 
tion a casing having two pumping units therein, 
each of which includes a stator and a rotor form 
ing suction and pressure Working chambers, a 
Common drive shaft for driving the rotors, means 
forming an inlet Supply path connected to the 
Suction chambers respectively of both pumping 
units, means forming two pressure outlet cham 
bel'S in the casing, one outlet chamber being 
inside the other outlet chamber, means separate 
ly, respectively, hydraulically connecting the 
pressure Working chambers of the pumping units 
to the pressure outlet chambers, an outlet pas 
Sage connected to the outer pressure outlet 
chamber, a second outlet passage for the inner 
preSSure outlet chamber, and means hydraulical 
ly connecting the inner pressure outlet chamber 
to the second outlet passage. 

3. A dual rotary pumping unit comprising in 
combination a casing having two pumping units 
therein, each of which includes a stator and a 
rotor forming suction and pressure working 
chambers, a common drive shaft for driving the 
rotors, means forming an inlet supply path con 
nected to the suction chambers respectively of 
both pumping units, means forming two pressure 
outlet chambers in the casing, one outlet cham 
ber being inside the other outlet chamber, means 
Separately, respectively, hydraulically connect 
ing the pressure working chambers of the pump 
ing units to the pressure outlet chambers, an 
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outlet passage connected to the Outer pressure 
outlet chamber, a second outlet passage for the 
inner pressure outlet chamber, and a telescop 
ing fluid connection member hydraulically con 
necting the inner pressure outlet chamber to the 
Second outlet passage. 

4. A dual rotary pumping unit comprising in 
combination a casing having two pumping units 
therein, each of which includes a stator and a 
rotor forning suction and pressure working 
chambers, a common drive shaft for the rotors, 
neans forming two pressure outlet chambers in 
the casing, one outlet chamber being inside the 
other outlet chamber, separate cheek plates for 
each pumping unit in each pressure outlet cham 
ber and pressure loaded against their associated 
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pumping units, means forming an inlet supply 
flow path to the suction working chambers of the 
pumping units, means separately, respectively, 
hydraulically connecting the pressure Working 
chambers of the pumping units to the pressure 
outlet chambers, an outlet passage connected to 
the outer pressure outlet chamber, a second out 
let passage for the inner pressure outlet cham 
ber, and means hydraulically connecting the 
inner pressure outlet chamber to the second out 
let passage. 

5. A dual rotary pump comprising a first 
pumping unit and a second pumping unit, each 
pumping unit including a stator and a rotor 
forming suction and pressure working chambers, 
a common drive shaft for the rotors, a cheek 
plate between the pumping units in fluid seal 
ing engagement therewith, means forming an 
inlet fluid supply flow path leading to the suc 
tion chamber of the first pumping unit and to 
the cheek plate, means forming two separate 
fluid delivery flow paths, one of which leads from 
the pressure chamber of the Second pumping 
unit and the other of which leads from the cheek 
plate, and a fluid Supply port and a fluid delivery 
port in the cheek plate respectively connecting 
the suction chamber of the second pumping unit 
to the inlet flow path and the pressure chamber 
of the first pumping unit to the other fluid de 
livery flow path. 

6. A dual rotary pump comprising a first 
pumping unit and a second pumping unit, each 
pumping unit including a stator and a rotor 
forming suction and pressure working chambers, 
a common drive shaft for the rotors, a cheek 
plate floatably mounted between the pumping 
units, means forming an inlet fluid supply flow 
path leading to the suction chamber of the first 
pumping unit and to the cheek plate, means 
forming two separate fluid delivery flow paths, 
one of which leads from the pressure chamber 
of the second pumping unit and the other of 
Which leads from the cheek plate, a fluid Supply 
port and a fluid delivery port in the cheek plate 
respectively connecting the suction chamber of 
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the second pumping unit to the inlet flow path . 
and the pressure chamber of the first pumping 
unit to the other fluid delivery flow path, and 
pressure responsive means connected to the fluid 
delivery flow paths maintaining the cheek plate 
in fiuid sealing engagement with both pumping 
units. 

7. A dual rotary pump comprising a first 
pumping unit and a second pumping unit, each 
pumping unit including a stator and a rotor 
forming suction and pressure working chambers, 
a common drive shaft for the rotors, a cheek 
plate floatably mounted between the pumping 
units, means forming an inlet fluid Supply flow 
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path leading to the suction chamber of the first 
pumping unit and to the cheek plate, means 
forming two separate fluid delivery flow paths, 

- one of which leads from the pressure chamber 
of the second pumping unit and the other of 
which leads from the cheek plate, a fluid supply 
port and a fluid delivery port in the cheek plate 
respectively connecting the suction chamber of 
the Second pumping unit to the inlet flow path 
and the pressure chamber of the first pumping 
unit to the other fluid delivery flow path, and 
separate pressure responsive means separately 
connected to the fluid delivery flow paths of the 
pumping units separately maintaining the rotors 
in fluid sealing engagement with the cheek plate. 

8. A dual rotary pump comprising a first 
pumping unit and a second pumping unit, each 
pumping unit including a stator and a rotor 
forming Suction and pressure working chambers, 
a common drive shaft for the rotors, a cheek 
plate floatably mounted between the pumping 
units, means forming an inlet fluid supply flow 
path leading to the suction chamber of the first 
pumping unit and to the cheek plate, means 
forming two separate fluid delivery flow paths, 
one of which leads from the pressure chamber. 
of the second pumping unit and the other of 
which leads from the cheek plate, a fluid supply 
port and a fluid delivery port in the cheek plate 
respectively connecting the suction chamber of 
the second pumping unit to the inlet flow path 
and the pressure chamber of the first pumping 
unit to the other fluid delivery flow path, pres. . 
sure responsive means including one side of the 
cheek plate in communication with one of the 
delivery flow paths for maintaining the cheek 
plate in fluid sealing engagement with One of the 
rotors, and a second pressure responsive cheek 
plate one side of which is in communication 
with the other delivery flow path for maintain 
ing the other rotor in fluid sealing engagement 
with the first cheek plate. 

9. A dual rotary vane pump comprising a cas 
ing provided with a pair of pumping recesses, a 
first pumping unit and a second pumping unit 
separately mounted in the recesses, each pump 
ing unit including a rotor and a plurality of 
reciprocating vanes, said vanes being held in 
bearing contact with the contour of their respec 
tive pumping recesses to form suction and pres 
Sure working chambers, a common drive shaft for 
the rotors, a fluid distributing valve plate float 
ably mounted in the casing between the pumping 
units, means forming an inlet fluid supply flow 
path leading to the suction chamber of the first 
pumping unit and to the valve plate, means 
forming two separate fluid delivery flow paths, 
one of which leads from the pressure chamber of 
the second pumping unit and the other of which 
leads from the valve plate, a fluid supply port and 
a fluid delivery port in the valve plate respec 
tively connecting the suction chamber of the sec 
Ond pumping unit to the inlet supply flow path 
and connecting the pressure chamber of the first 
pumping unit to the other fluid delivery flow 
path, pressure responsive means including one 
side of the valve plate in communication with one 
of the delivery flow paths for maintaining the 
valve plate in fluid sealing engagement with one 
of the rotors, and a pressure responsive cheek 
plate having one side thereof in communication 
with the other delivery flow path for maintaining 
the other rotor in fluid sealing engagement with 
the valve plate. 

10. A dual rotary pump comprising a casing 
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having an inlet section and an outlet section be 
tween which is a first pumping unit, means form 
ing a first pressure outlet chamber in the outlet 
section having an outlet passage connected 
thereto, a first pressure responsive cheek plate in 
the first pressure outlet chamber one side of 
which is maintained in fluid sealing engagement 
against the first pumping unit, a second pumping 
unit on the opposite side of the first cheek plate, 
each pumping unit including a stator and a rotor 
forming suction and pressure working chambers, 
a common drive shaft for the rotors, a closure 
member mounted in the first pressure outlet 
chamber and forming a second pressure outlet 
chamber within the first pressure outlet cham 
ber, a second cheek plate in the second pressure 
outlet chamber and pressure loaded against the 
second pumping unit, means forming an inlet 
supply flow path leading from the inlet section to 
the suction working chambers of the pumping 
units, means forming two fluid delivery flow 
paths separately connecting the pressure working 
chambers of the first and second pumping units 
respectively to the first and second pressure out 
let chambers, a second Outlet passage in the out 
let section, and means hydraulically connecting 
the Second pressure outlet chamber to the second 
outlet passage. 

11. A dual rotary pump comprising a casing 
having an inlet section and an outlet section be 
tween which is a first pumping unit, means form 
ing a first pressure outlet chamber in the outlet 
section having an outlet passage connected there 
to, a first pressure responsive cheek plate in the 
first pressure outlet chamber one side of which is 
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maintained in fluid sealing engagement against 
the first pumping unit, a second pumping unit on 
the opposite side of the first cheek plate, each 
pumping unit including a stator and a rotor 
forming suction and pressure working chambers, 
a common drive shaft for the rotors, a closure 
member mounted in the first pressure outlet 
chamber and forming a second pressure outlet 
chamber within the first pressure outlet cham 
ber, a Second cheek plate in the Second pressure 
Outlet chamber and pressure loaded against the 
Second pumping unit, means forming an inlet 
Supply flow path leading from the inlet section 
to the Suction working chambers of the pumping 
units, means forming two fluid delivery flow 
paths separately connecting the pressure working 
chambers of the first and second pumping units 
respectively to the first and second pressure out 
let chambers, a second outlet passage in the out 
let section, and a telescopic connection from in 
Side the second pressure outlet chamber to the 
Second outlet passage hydraulically connecting 
the Second pressure outlet chamber to the second 
outlet passage. 

DUNCAN B. GARDINER. 
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