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1. 
This invention relates to liquid pumps and par 

ticularly to pumps of the rotating positive dis 
placement type, the principal object being the 
provision of a pump structure of this type of im 
proved design and construction providing in 
proved pumping characteristics. 
Objects of the invention include the provision 

of a rotating pump of the positive displacement 
type capable of maintaining a predetermined 
preSSure on the discharge side thereof within ex 
tremely close limits over a wide range of speeds; 
the provision of a pump of the type described par 
ticularly adapted for supplying fuel under pres 

, Sure to internal combustion engines; and the pro 
vision of a pump of the type described in which 
the by-passing of excess fluid between the dis 
charge and intake sides of the pump is accom 
plished in a simple, accurate and efficient man 
ne. 
Other objects of the invention include the pro 

vision of a rotating positive displacement type of 
pump including inner and outer gear-like ele 
ments rotating in a surrounding casing and in 
which the outer gear element is provided with an 
end wall fixed thereto and closing the same and 
which with the outer gear element is bodily mov 
able axially thereof in response to variations in 
pressure on the discharge side of the pump to 
maintain the discharge pressure substantially 
constant; the provision of a pump of the type 
described in which the outer gear-like element 
and its end wall closure are movable axially as a 
unit relative to the inner gear-like elements; the 
provision of a pump of the type described in which 
Spring means are provided for constantly urging 
the outer gear-like element and its associated end 
wall closure toward a position in which the inner 
and Outer gear-like elements are transversely 
aligned with each other; the provision of a pump 
structure as above described in which the driving 
force to the gear-like element is transmitted to 
the end wall closure for the outer gear-like ele 
ment and through it to such gear-like element; 
the provision of a structure as above described 
in which the outer gear-like element is substan 
tially free of peripheral contact with its Sur 
rounding housing; the provision of a novel driv 
ing connection for the shaft of a pump of the 
above described construction; and the provision 
of a pump structure of the type described that is 
simple in construction, efficient in operation and 
relatively economical to maufacture. 
The above being among the objects of the pres 

ent invention the same consists in certain novel 
features of construction and combinations of 
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charge pressure of the pump; 

2 
parts to be hereinafter described with reference to 
the accompanying drawing, and then claimed, 
having the above and other objects in view. 
In the accompanying drawing which illustrates 

suitable embodiments of the present invention 
and in which like numerals refer to like parts 
throughout the several different views, 

Fig. 1 is a vertical sectional view taken axially 
through a rotary pump constructed in accordance 
with the present invention and with the various 
parts shown in their 'at rest' position; 

Fig. 2 is a vertical sectional view taken trans 
versely of the pump shown in Fig. 1 as on the line 
2-2 thereof; , 

Fig. 3 is a vertical sectional view taken trans 
versely of the pump shown in Fig. 1 as on the line 
3-3 thereof; - 

Fig. 4 is a fragmentary view taken in the same 
plane as in Fig. 1 and illustrating the position 
of the Outer rotor and its closure plate when 
it has been retracted under the force of the dis 

Fig. 5 is a view similar to Fig. 4 but illustrat 
ing a modified manner of mounting the outer 
rotor and its end closure, and a modified ar 
rangement of spring means for constantly urging 
these in one direction axially thereof; and, 

Fig. 6 is a fragmentary, vertical sectional view 
taken axially through a modified form of rotary 
pump constructed in accordance with the present 
invention. 
In the broader aspects of the present invention 

it is capable of use in connection with various 
types of rotatable pumps which include internal 
and external cooperating gear-like elements and 
the claims are to be interpreted accordingly. The 
invention is, however, particularly adapted for 
use in connection with those types of positive dis 
placement rotary pumps illustrated in U.S. Pat 
ent No. 1,682,563, issued August 28, 1928 to Myron 
F. Hill on Internal rotor, and accordingly, such 
type of structure is illustrated in the drawing by 
way of explanation. Accordingly, in the pump 
shown in the drawing and particularly in Figs. 1 
to 5, inclusive, there is an inner rotor 20 and an 
outer rotor 22, each of these rotors having tooth 
like projections 24 and .26, respectively, which 
teeth intermesh with one another. As best 
brought out in Fig. 2 the inner rotor is mounted 

50 eccentrically to but on an axis parallel to the axis 
of rotation of the outer rotor, this eccentricity 
being such that at one point in the circumference 
of the pumping chamber which lies in a plane in 
cluding the axes of rotation of the rotors 20 and 
22 the teeth of the rotors completely engage One 
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3 
another and a tooth of one substantially Com 
pletely fills the space between a pair of adjacent 
teeth of the other. The outer rotor has one more 
tooth 26 than the number of teeth 24 of the inner 
rotor, the arrangement and design of the rotors 
being such that the teeth 24 and 26 are at all 
times in substantial engagement with one an 
other. Thus from the point of full engagement 
of the teeth with one another when there is sub 
stantially no space between them the teeth, dur 

-ing rotation of the rotor, first recede from one 
another and then approach one another during 
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each revolution of the rotor to provide variable 
volume chambers through which the pumping 
effect is obtained. 
In the construction illustrated in Figs. i to 5, 

inclusive, the housing for the pump comprises a. 
main body portion 28 in the form of a casting 
having a flat righthand face 30 against which 
both the inner and outer rotors 20 and 22 sub 
stantially contact when the pump is at rest and 
onto which face open the intake port-32 and dis 
charge or exhaust port 34, these ports being con 
nected by threaded openings or passages 36 and 
38, respectively, to the exterior of the main body 
portion 28 and which threaded openings are 
adapted to receive the threaded ends of pipes, 
tubes, or fittings in accordance with conven 
tional practice. As best illustrated in Fig. 3. the 

: intake and exhaust ports 32 and 34 are of ap 
proximately semi-circular conformation extend 
ing from: points in relatively close proximity to 
each other at that side of the pump where the 
teeth of the rotors 20 and 22 are in full engage 
ment with each other and are spaced from one 
another by a relatively greater distance at the 
opposite side of the pump where the teeth on 
the rotors are at their point of minimum engage 
ment with each other. 

Projecting outwardly to the right, as viewed in 
Fig. 1, from the face 30 in perpendicular rela 
tionship with respect thereto is a cylindrical boss 
like projection 40. The boss 40 may be formed 
integrally with or separately from the main body 
portion 28 and thereafter fixed with respect 
thereto, but for the purpose of illustration is 
shown as formed integrally therewith. The inner 
rotor 20, is rotatably received upon the boss 40 
and while it may rotate directly thereon, prefer 
ably the boss 40 is provided with a surrounding 
bushing 42 upon which the inner rotor 20 is ac 
tually rotatably mounted. 
The main body portion 28 and the boss 40 are 

provided with an opening 44 therein arranged 
with its axis perpendicular to the plane of the 
face 30 of the main body portion 28 and offset 
from the axis of the boss 40 by the amount of 
eccentricity required between the rotors 20 and 
22 for proper interengagement thereof. This ec 
centricity is particularly well brought out in Figs. 
2 and 3. The opening 44 rotatably and axially 
slidably receives therein a shaft 46 which projects 
out beyond the end of the boss 40 and there sup 
ports a disc-like plate member 48 preferably of 
the same diameter as the Outer rotor 22 as shown. 
According to the constructions illustrated in Figs. 
1 to 5, inclusive, the plate member 48 may be 
either fixed to the shaft 46 or simply secured 
against relative rotation with respect thereto, 
for instance, in the manner illustrated in Fig. 5 
which will be described in detail later, but as a 
matter of illustration in the construction shown 
in Figs. 1 to 4, inclusive, the plate member 48 is 
formed integrally with or is rigidly fixed to the 
shaft 46. The plate member 48 as illustrated in 
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Fig. 1 is provided with a plane inner or lefthand 
face which lies perpendicular to the axis of the 
shaft 46 and it is concentric with such axis. The 
other marginal portion of the plate member 48 
overlaps the outer or righthand end face of the 
outer rotor 22 and is rigidly fixed thereto as by 
means of screws 50 in concentric relation to the 
shaft 46. The Outer rotor 22 is thus fixed to 
the plate member 48 and, therefore, the shaft 46 
for equal rotation and axial movement therewith. 
The pump housing includes a more or less cup 

shaped cap or cover member 60 in which the 
rotors 20 and 22 are received in freely spaced 
relation to the interior walls thereof, the open 
end of the cover 60 being secured in sealed rela 
tion with respect to the cooperating face of the 
main body portion 28, preferably with the inter 
position of a gasket such as 62, by means of Screws 
64 best shown in Fig.2 and which extend through 
radially outwardly projecting feet or flanges 66 
on the cap or cover member 60. 
The end wall of the cap or cover member 60 

is formed with a hollow longitudinal projection 
70 in turn interiorly provided with a hollow in 
wardly projecting boss 72. Loosely received in 
the hollow boss 12 for guiding movement in the 
direction of the axis of the shaft 46 is a stem 
74, formed integrally and concentrically with re 
spect to a disc 76 located between the inner end 
of the boss 72 and the plate member 48. A coil 
spring 78 surrounding the boss 2 is maintained 
under compression between the end wall of the 
projection 70 and the disc 76. Between the disc 
76 and the plate member 48 is a hollow anti-fric 
tion washer or thrust member 80 which serves 
to transmit the force of the Spring 78 to the plate 
member 48. A pin 82 fixed in the disc 76 and 
projecting axially to the left therefrom as viewed 
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in Fig. 1 is loosely received in the central aper 
ture in the thrust member 80 and loosely projects 
into the axial recess 84 provided centrally in the 
plate member 48. The pin 82 thus serves to 
maintain the thrust member 80 against material 
lateral displacement from its intended central 
position on the plate member 48. 
The righthand end of the spring 78 as viewed 

in Fig. 1 is preferably sufficiently enlarged in 
diameter that its end coil is frictionally locked 
in the bottom of the projection 70, and its outer 
end is frictionally gripped about the inner por 
tion of the radially offset peripheral edge of the 
disc 76, thereby serving as a means for preventing 
rotation of the disc 76 with the plate member 
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48 during operation of the pump. The force of 
the spring 78, as will be appreciated more clearly 
after the following explanation, serves to control 
the maximum pressure which is built up on the 
discharge side of the pump, 

All of the space between the cap or cover mem 
ber 60 and the unit comprising the plate member 
48 and the outer rotor 22, is in constant open 
communication with the suction port 32 by means 
of a groove or passage 90 formed in the inner 
wall of the cap or cover member 60 in line with 
the suction port 32 and which passage, as best 
brought out in Fig. 1, is connected by a supple 
mentary passage 92 in the main body portion 28 
with the intake port 32. By this means the suc 
tion pressure in the pump is at all times exerted 
on the righthand face of the plate member 48 
as viewed in Fig. 1 and where such suction pres 
sure is atmospheric or substantially So, such pres 
sure thus exists on the back face of the plate 
member 48. 

In operation it will, of course, be appreciated 
  



5 . . 
that when the shaft 46 is rotated it drives the 
outer rotor 22, which, through its cooperation with 
the inner rotor 20, serves to drive the inner rotor 
20. During rotation of the two rotors 20 and 22 
chambers are opened up between the cooperating 
teeth 24 and 26 of the rotors on the suction side 
of the pump thereby to draw liquid from the port 

a434,185 6 
cordance with the present invention when the 

32 into such chambers, and such chambers are 
closed on the discharge side of the pump thus to 
force the liquid therein out into the discharge 
port 34. 
When the pressure of the liquid on the dis 

charge side of the pump acting on the exposed 
lefthand edges of the outer rotor 22 and the ex 
posed lefthand face of the plate member 8 is. 
sufficiently great to overcome the force of the 

O 

plate member 48 moves outwardly under the in 
fluence of increased pressure on the discharge side 
of the pump the outer rotor 22 moves with it and 
in moving away from the face 30 provides a direct 
path of flow for the excess fluid between the dis 
charge and intake ports without requiring such 
excess fluid to pass between the teeth of the rotor. 
No increased frictional resistance to the flow of 
such fluidis, therefore, exerted as above explained 
in connection with previous. designs and it is, 
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spring 78, the outer rotor 22 and the plate mem 
ber 48, together with the shaft 46, move bodily to 
the right as viewed in Fig. 1 against the force of 
the spring 78 to a position such as that shown in 
Fig. 4, for instance. The inner rotor 20 may or 
may not move with the outer rotor 22 and the 
plate member 48, as in the construction illustrated 
in Figs, 1 to 4, inclusive, it is free to do so. In 
any event when the outer rotor 22 moves to the 
right with the plate member 48 against the force, 
of the spring 78 it recedes from the face 30 of the 
main body portion 28 and, therefore, opens up a 

25 

therefore, possible with a pump designed in ac 
cordance with the present invention to accurately 
control the maximum pressure built up by the 
pump within very narrow limits. . 
The shaft 46 may, of course, be driven in any 

suitable manner in accordance with the broader 
aspects of the invention. In the particular case 
shown the driving means is formed as follows. 
The outer end of the opening 44 in which the shaft 
46 is rotatably received is diametrically enlarged 
and its outer end is closed by a gland member or 
bearing support 94 secured in place by screws 96. 
The bearing support 94 interiorly carries a bush 
ing 98. The bushing 98 rotatably supports there 
in a short hollow or stubshaft too having a trans 
verse central dividing wall fo2 therein. Between 

passage 93, shown in Fig. 4 only, between its left x . 
hand face and the surface 30 directly communi 
cating the discharge port 34 with the inlet port 32, 
which passage thus permits a direct flow of fluid 
between these ports to reduce the discharge pres 
sure of the pump. . . . 

It will, of course, be appreciated that in actual 
practice the pump is designed to deliver the neces 
Sary volume of liquid at the desired pressure un 
der the slowest speed at which it will normally be 
intended to operate. For instance, where it is 
employed to deliver fuel to the carburetor of an 
internal combustion engine it will be designed so 
that at the lowest idling speed of the engine it will 
deliver at least the required amount of fuel to the 
carburetor at the desired pressure. Accordingly, 
at any higher speed of the engine the quantity of 
fuel delivered by the pump will generally be in 
excess of that required by the engine and except 
for the fact that the outer rotor 22 will recede from 
the face 30 under such conditions the discharge 
pressure of the pump would exceed that desired. 
Accordingly, at such higher speeds the outer rotor 

30 

35 

40 

45 

the inner end of the bearing support 94 and the 
bottom of the enlarged portion of the bore 44 is 
clamped a suitable or conventional form of shaft 
sealing device indicated generally at 04. An 
opening 06 extends between the suction port 32 
and the surface of the shaft 46 inwardly of the 
seal. O4 for the purpose of returning any liquid 
which escapes along the shaft 46 from the inner 
end thereof, to the suction side of the pump, and 
to provide for lubrication of the drive shaft with-\ 
out washing out the bearing seal. 
The righthand end of the stub shaft too is inte riorly provided with a bore of polygonal cross 

sectional configuration, preferably hexagonal, and 
the lefthand end of the shaft 46 is complemen 
tarily formed for axially slidable but non-rotat 
able reception therein. The stub shaft too is 
provided with an annular peripheral flange 08 
which abuts the inner axial end of the bushing 
98 to thereby limit outward movement of the stub 
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22 will generally be continuously spaced from the . 
face 30 of the main body portion 28 and will float 
toward and from such face to accommodate the 
variations of flow occasioned by variations in rate 
of rotation of the shaft 46 or various rates of con 
Sumption of the discharged liquid to maintain a 
Substantially constant discharge pressure in the 
port 34. . 
In connection with the by-passing of fuel be 

tween the discharge and inlet ports of the pump 
between the lefthand end of the outer rotor 22. 
and the face 30 as above described, it is impor 
tant to note one face as follows. It has been found 
in connection with pumps of similar design that 
in cases where the increased volume of fluid de 
livered by the pump because of increased speed of 
rotation thereof is required to pass through the 
rotors themselves in being by-passed between the 
inlet and outlet sides of the pump, it is substan 
tially impossible to maintain a substantially con 
stant discharge pressure over all ranges of speed 
and particularly at higher speeds, this being oc 
casioned by the friction resisting the flow of such 
fluid between the teeth of the two rotors. In ac 

v. 

shaft OO in the bearing support 94. In order to 
maintain the flange 08 in contact with the bush 
ing 98 and to eliminate any loose end play be 
tween the shaft 46 and the stub shaft 00, the 
lefthand end of the shaft 46 is provided with a 
central blind bore in which a relatively light coil 

55 
spring O is received and maintained under com 
pression between the blind end of such bore and . . 
the transverse wall 102 of the stub shaft 00. 
The pump may, of course, be mounted in any 

suitable way and driven in any suitable manner, 
but in the particular construction shown by way 
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of illustration in Figs. 1 to 4, inclusive, the main 
body portion 28 is provided with a flat lefthand 
face perpendicular to the axis of the shaft 46 and 
adapted to be received in flat contacting relation 
ship with respect to a flat mounting face on the 
crankcase of an internal combustion engine or 
other part, and this flat face is provided with a 
concentric pilot portion if 2 adapted to be closely 
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received in a cooperating opening in such flat 
face of the mounting part. Also, it will be appre 
ciated that the stub shaft foo may be connected 
in any suitable manner to a driving shaft but in 
the particular construction shown in Fig. 1, the 
lefthand end of the bore in the stub shaft. 100 is internally provided with axially directed serra- - 
tions or splines 14 and the righthand end of a 
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short shaft section f 6 externally provided with 
axially directed serrations or splines 8 comple 
mentary to the serrations or splines 4 is rela 
tively loosely received therein. The loose fit re 
sults in providing a certain amount of universal 
movement between these parts to offset any slights. 
misalignment between the shaft 46 and the shaft 
which drives the shaft section. Preferably some - 
means is provided for preventing relative axial 
movement between the shaft section f6 and the 
stub shaft 100 and in the particular construction 
shown the outer or lefthand end of the stub shaft 
f OO is peripherally grooved and receives therein 
a split spring ring 20 one side of which is flat 
tened off on the chord of the circle of the ring 
and which projects through a transverse slot 22 
cutting through one side of the stub shaft 00 
and is received in a peripheral groove in the shaft 
section f 6 midway between its ends. The Outer 
face of the bearing support 94 is recessed as shown 
to permit application and removal bf the ring 20. 
As previously stated it is not necessary, in the 

broader aspects of the invention, that the plate 
member 48 or its equivalent be rigidly fixed to 
the driving shaft 46 or its equivalent and a con 
struction in which the plate member is not so 
fixed is illustrated in Fig. 5 which otherwise may 
be considered identical to the construction shown 
in Figs, 1 to 4, inclusive. In Fig. 5 the shaft cor 
responding, to the shaft 46 is illustrated at 46a 
and the plate member equivalent to the plate 
member 48 is illustrated at 48d. The same inner 
and outer rotors 20 and 22 as in the previously 
described construction may be employed and the 
plate member 48a is secured to the outer rotor 
22 by screws 50a corresponding to the screws 50 
of the first described construction. The plate 
member 48a in this modification is provided with 
a hub 30 which is slidably received on the shaft 
4tainstead of being fixed to it as in the previous 
construction. The plate member 48a may be 
axially slidably but non-rotatably fixed to the 
shaft 46a in any suitable manner, for instance 
by a connection similar to that between the shaft 
46 and stub shaft 00, or between the shaft 00 
and shaft section 6, but in the particular in 
stance shown in Fig. 5 the shaft 46a is provided 
with a slot 132 extending diametrically there 
through and arranged with its plane of thickness 
axially of the shaft 46a, and a pin 34 fixed at 
its opposite ends in the hub 30 projects through 
the slot 32 and is slidable therein axially of the 
shaft 46a. The outer or righthand end of the 
shaft 46a is shown as being provided with a blind 
opening therein within the length of which the 
slot 32 is provided but this is not a necessary 
feature. 
f The spring 78a which surrounds the shaft 46a 
and constantly urges the plate member 48a and 
the outer rotor 22 to the left as viewed in Fig. 5 
and thus serves the same purpose as the spring 
8 previously described in controlling the dis 
charge pressure of the pump is, in this case, 
mounted in a different manner than the spring 
78. Instead of abutting the end of the housing 
as in the case of the spring 78 and thus requiring 
a thrust washer between it and the cooperating 
plate member 48a, the spring 78a in this case is 
maintained under compression between the plate 
member 48a and a disc-like stop member 36 
mounted on the extreme right end he shaft 
46a as shown in Fig. 5. The stop/member 36 is 
removably secured against outward movement on 
the shaft 46a by means of a split spring ring 38 
received in a complementarily formed peripheral 
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groove in the peripheral surface of the shaft 46a. 

In view of the fact that the shaft 46a does not 
move with the wall member 48a in the modifica 
tion shown in Fig. 5, it will be appreciated that 
there is no necessity for providing an axially 
slidable connection between its lefthand end and 
a stub shaft such as the shaft OO of the previously 
described construction. In other words, it will 
be appreciated that if desired the lefthand end 
of the shaft 46 may be formed to provide an 
integral part equivalent to the lefthand end of 
the stub shaft 00 of the construction shown in 
the previous views, thus obtaining the same ad 
Vantage as in the previous, construction, or it may 
be otherwise formed. 
AS also previously mentioned it is not necessary 

in the broader aspects of the invention that the 
Outer rotor 22 be the driven rotor in all cases and 
in Such case it will not be necessary for the outer 
rotor and the end wall member fixed thereto to 
be supported by the drive shaft. In the construc 
tion illustrated in Fig. 6 the main body portion of 
the housing indicated at 28b, and which corre 
sponds to the main body portion 28 previously de 
Scribed, is provided with an intake port 32b and 
an intake passage 36b, equivalent to the port 32 
and passage 36 of the first described construction, 
and an exhaust port 34b and discharge passage 
38b corresponding to the exhaust or discharge 
port 34 and discharge passage 38 of the first de 
scribed construction. In this case instead of pro 
viding a more or less cup-like closure for the 
righthand face of the main body portion as in 
the first described construction, the wall equiva 
lent to the side wall of the cover 60 of the first 
described Construction is in this case formed inte 
grally with the main body portion 28b, as illus 
trated at 69b, and the open righthand end thereof 
is closed by a plate-like closure 40, thus forming 
a closed chamber 42 in which the rotors and 
aSSOciated parts are contained. The 'drive shaft 
46b is in this case shown as being rotatably sup 
ported in the housing 28b by a simple bearing 
44 and the inner rotor 20b is keyed as at 46 to 
the righthand end thereof which projects into the 
chamber 42. The outer rotor 22b in this case 
peripherally engages the inner surface of the wall 
60b which thus serves to rotatably and axially 
slidably support it in proper relation to the inner 
rotor 20b, and its outer or righthand end, as 
Viewed in Fig. 6, is closed by a plate member 48b 
equivalent to the plate members 48 and 48a pre 
viously described, and is secured thereto by means 
of screws 50b. A coil spring 78b maintained un 
der compression between the end wall 40 and the 
plate member 48b, preferably with the inter-posi 
tion of a suitable thrust washer 44 and piloted 
upon a boss 46 formed centrally of the plate 
48b, serves the same purpose as the springs 78 
and 78a of the previously described constructions. 
The inner surface of the wall 60b is provided with 
a groove 90b therein serving to provide free com 
munication between the chamber 42 and the 
suction port 32b in generally the same manner 
and for the same purpose as the passage 90 in 
the first described Construction. 

It will be appreciated that the construction 
illustrated in Fig. 6 will function in substantially 
the same manner as the construction shown in 
the previous views. In other words, the outer 
rotor 22b and the plate 48b fixed thereto will 
float axially in the chamber 42 under variations 
in the pressure of the liquid on the discharge side 
of the pump in opposition to the force of the 

75 Spring 78b to provide a by-pass passage of vary 
  



ing cross-sectional configuration between the 
lefthand end of the outer rotor 22b and the hous 
ing face 30b extending between the discharge port 
34b and the suction port 32b, with all of the ad 
vantages connected with this feature, described 
above in connection with the first described con 
struction. 
Having thus described my invention, what I 

claim by Letters Patent is: 
What is claimed is: 
1. In a rotary pump, in combination, a housing 

providing a chamber therein having a flat end 
face, a shaft rotatably and axially slidably 
mounted in said housing and projecting into said 
chamber in perpendicular relation to said face, 
a cup-shaped member in Said chamber arranged 
in concentric relation with respect to said shaft 
and with its bottom wall fixed to the extremity of 
said shaft in said chamber so as to be axially 
movable therewith and forming an outer rotor, 
the Open edge of said cup-shaped member being 
adapted to abut said flat wall, a cylindrical boss 
projecting into said chamber from said flat face 
in surrounding and eccentric relation with re 
spect to said shaft, a toothed inner rotor concen 
trically and rotatably mounted on said boss with 
in said cup-shaped member, the side walls of said 
cup-shaped member being interiorly formed to 
provide teeth lying in mesh with the teeth of said 
inner rotor, Said housing having an inlet passage 
and an outlet passage opening onto said flat wall 
in the area between said inner rotor and said 
cup-shaped member on opposite sides of the plane 
of the axes of rotation of said inner rotor and 
said outer rotor, said passages opening onto said 
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35 
flat face as ports elongated in the direction of the 
circumference of said inner rotor and extending 
angularly of the axis thereof in excess of 90°, and 
spring means cooperating with the closed end of 
said cup-shaped member constantly urging the 
latter toward said flat end face, said spring means 
being adapted to yield under normal pressures 
built up in said pump whereby to permit said 
cup-shaped member to recede away from said flat 
end face thereby to limit the maximum pressure 
capable of being built up by said pump. 

2. In a rotary pump, in combination, a housing 
providing a chamber therein having a flat end 
face, a shaft rotatably and axially slidably mount 
ed in said housing and projecting into said cham 
ber in perpendicular rotation to said face, a cup 
shaped member in said chamber arranged in con 
Centric relation with respect to said shaft and 
with its botton Wall fixed to the extremity of said 
shaft in said chamber so as to be axially movable 
therewith and forming an outer rotor, the open 
edge of said cup-shaped member being adapted 
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O 
to abut said flat wall, a cylindrical boss project 
ing into said chamber from said fat face in sur 
rounding and eccentric relation with respect to 
said shaft, a toothed inner rotor concentrically 
and rotatably mounted on said boss within mid 
cup-shaped member, the side walls of said cup 
shaped member being interiorly formed to pro 
vide teeth lying in mesh with the teeth of said 
inner rotor, said housing having an inlet passage 
and an outlet passage opening onto said flat wall 
in the area between said inner rotor and Said 
cup-shaped member on opposite sides of the plane 
of the axes of Said inner rotor and said outer 
rotor, said passages opening onto said flat face as 
ports elongated in the direction of the circum- . 
ference of said inner rotor and extending angu 
larly of the axis thereof in excess of 90, axially . 
slidable means coaxial with said shaft interposed 
between the inner end of said boss and the closed 
end of said cup-shaped member, anti-friction 
means interposed between said axially slidable 
means and said inner end of said cup-shaped 
member, and spring means Constantly urging said 
axially slidable means toward said cup-shaped 
member and said cup-shaped member toward 
said flat end face, said anti-friction means Serv 
ing to transmit the force of said spring means 
from said axially slidable means to said cup 
shaped member, and said spring means being 
adapted to yield under normal pressures built up 
in said pump whereby to permit said cup-shaped 
member to recede away from said flat end face 
thereby to limit the maximum pressure capable 
of being built up by said pump. 

EUGENE. S. WITCHGER. 
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