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Arthur G. Schlosser, Detroit, Mich., assignor, by 
mesne assignments, to Chandler-Evans Corpo 
ration, Meriden, Conn., a corporation of Dela 
ware 
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17 Claims. (CL. 103-120) 

My invention relates to fluid pumpS. 
It has among its objects to provide an improved 

fluid pump of the variable capacity type, and, 
more particularly, such a pump especially adapted 
to use as a fuel pump for use in airplanes. Fur 
ther objects of my invention are to provide an 
improved fuel pump of the type wherein the liner 
is shifted in the direction of the center of the 
rotor as the demand for fuel decreases, so that 
at zero fuel flow the center of the liner is substan 
tially coincident with the center of the rotor, and, 
more particularly, to provide an improved pump 
of this type wherein the liner is pivoted, and 
wherein, through an improved location of the 
liner pivot, it is made possible to obtain marked 
advantages as compared with prior constructions 
of this type. Another object is to provide such 
an improved pump wherein it is made possible to 
produce an improved pumping unit adapted to 
be completed and checked for clearances ex 
ternally of the pump housing and then inserted 
in the latter, in such manner as thereby to keep 
all clearances to a minimum while markedly 
facilitating manufacture and assembly. A still 
further object is to provide such an improved 
pump wherein it is made possible to produce an 
exceedingly compact pumping unit in Such man 
ner as thereby materially to reduce the over-all 
dimensions of the pump housing and thereby 
make the same adapted to use within space limits 
precluding the use of prior constructions. Still 
other objects of my invention are to provide 
Such an improved pump wherein, while obtain 
ing the above advantages and also making it pos 
sible to maintain the movable liner balanced 
against both inlet suction pressures and outlet 
pressures, it is also made possible to provide an 
improved inlet port arrangement disposed in an 
improved manner relative to my improved pivot, 
and further to obtain these advantages While re 
quiring only a simple main housing casting which 
is adapted to be readily machined, and while also 
enabling my improved pumping unit to be readily 
assembled and correctly positioned therein with 
respect to the various ports. Still further objects 
of my invention are to provide such an improved 
construction wherein, while obtaining the above 
advantages, it is also made possible to eliminate 
objectionable changes in clearance due to 
changes in temperature, and also made possible 
readily to provide for operation of the pump in 
either direction and for by-passing the fluid 
around the rotor whenever desired while the 
rotor is not operating. These and other objects 

0 

and advantages of my improved construction will, 
however, hereinafter more fully appear. 

In the accompanying drawings, I have shown 
for purposes of illustration one embodiment 
which my invention may assume in practice. 

In these drawings: 
Figure 1 is a side elevation of a fuel pump of 

my improved construction; 
Fig. 2 is a top plan view of the same; 
Fig. 3 is a vertical section Cn line 3-3 of Figure2; 
Fig. 4 is a horizontal section on line 4-4 of 

Figure l; 
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Fig. 5 is a perspective view of the pumping unit 
when removed from the housing, showing one 
end and side of said unit; 

Fig. 6 is a similar perspective view showing 
the other end and side of this unit; 

Flg. 7 is a detail perspective view of a part of 
the liner; 

Fig. 8 is a view similar to Figure 4 showing the 
pump housing and also the pumping unit re 
moved therefrom, certain parts of the housing 
above the unit chamber also being broken away 
to facilitate illustration; 

Fig. 9 is an end view of the pump housing with 
the end cover and pumping unit removed, the 
view being online 9-9 of Figure 4; 

Fig. 10 is an end elevation of the housing with 
the end cover thereon and the by-pass valve 
removed the view being taken on line O-O of 
Figure 4 looking in the direction of the arrow, 
and 

Fig. 11 is a detail sectional view of the by-pass 
valve Online - of Figure 2. 
In this illustrative construction, I have shown 

my improved pump as comprising an improved 
main housing having an improved chamber 2 
adapted to receive longitudinally through one 
end of Said chamber, an improved adjustable 
liner carrying and self contained pumping unit, 
generally indicated at 3. This pumping unit as 
shown is adapted to pump fuel supplied through 
a central lateral inlet 4 to a like oppositely dis 
posed outlet 5, and also has a drive 6 projecting 
through one end of the housing f and adapted to 
be driven from any suitable rotating part of the 
engine. The housing also has an improved end 
cover plate enclosing the opposite end of the 
unit in chamber 2 and carrying an improved re 
versible fuel by-passing valve 8, while liner ac 
tuating diaphragm mechanism, generally indi 
cated at 0, is carried on the top of the housing 
and operatively connected to the liner in the unit 3. 
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The main housing is preferably in the form 

of a single casting, as usual in standard fuel 
pumps. However, attention is directed to what 
may be called the generally D-shaped cross sec 
tion and opposite open and closed ends of the 
chamber 2. It will also be observed that an ec 
centrically disposed bore is provided on the 
closed inner end wall of this chamber, and that 
a dowel hole 2 is provided in this bore adjacent 
the periphery thereof and partially surrounded 
by a small counter-bore . Further, a bore 4 
is provided through this end of the housing which 
is disposed eccentrically relative to the bore. to 
receive the drive shaft 6 and leads into the cham 
ber 2. Herein a liner 5 is also pivoted in the 
pumping unit 3 in an improved manner as here 
inafter described and improved inlet and outlet 
connections are provided in the housing and 
this unit 3 and liner 5 which are adapted to bal 
ance this liner against both inlet suction pres 
sures and outlet pressures, these connections be 
ing of the type described and claimed in a co 
pending application of Milton E. Chandler, Serial 
No. 407,798, filed August 21, 1941. As shown, these 
connections include branching inlet passages 6 
leading from the central inlet 4 to the opposite 
ends of the liner. However, herein these passages 
6 cooperate with improved inlet passages in my 

improved pumping unit 3, as hereinafter de 
scribed. Also, it will be observed that the end 
cover plate Therein is provided with ports 1 and 

communicating with the reversible by-passing 
valves, as hereinafter described, while it will fur 
ther be noted that when my improved pumping 
unit 3 is in position in the chamber 2, this end 
cover plate T acts to compress a suitably restlient 
gasket 9 between said plate and the adjacent 
ends of the housing and unit 3 and thereby po 
sition the pumping unit in operative position in 
its chamber, the end cover plate being fixed to 
the housing by suitable peripheral screws 20. 

Attention is further directed to the fact that, 
while the diaphragm mechanism to may assume 
different forms, the same herein includes a 
spring connected diaphragm 2 having a pivoted 
link connection 22 to the liner 5 pivoted in the 
pump unit 3, this link extending through a top 
passage 23 in the housing into the chamber 2. 
Further, it will be understood that the chamber 2 
above the diaphragm 2 is adapted to be con 
nected in a usual manner, as through a suitable 
connection 25, to a supercharger, not shown, On 
the entrance side of the carburetor, so that the 
pressure in this chamber 24 is the same as the 
pressure at the entrance of the carburetor. Also, 
it will be understood that the chamber 26 below 
the diaphragm 2 communicates with the pres 
sure side of the pump and is always under pres 
sure, the same herein communicating through 
one or the other of ports 27, 28 which, in turn, 
communicate through ports 29 and 30 extending 
longitudinally of the housing and also come 
municating with ports 3 and 32 communicating 
with the reversible by-passing valve 8, as herein 
after described. Thus, it will be evident that as 
the pressure at the entrance side of the car 
buretor is varied, the diaphragm 2 will be oper 
ated in such manner as to operate the link 22, 
and accordingly adjust the liner 5 in my im 
proved unit 3 in such manner as to vary in the 
same proportion the discharge pressure of the 
99. s 
Referring more particularly to my improved 
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2,318,337 
also of generally D-shaped cross section and 
adapted to be received longitudinally in chamber 
2. More particularly, this pumping unit includes 
an inner end plate 33, an outer end plate 34, and 
an intermediate horseshoe-shaped spacer 35 ex 
tending longitudinally between and closed at its 
ends by these plates 33 and 34 and enclosing the 
liner 5, while as hereinafter described also hav 
ing an Open side along the pivot thereof and an 
Oppositely located central outlet. Herein, these 
end plates 33, 34 and spacing member 35 are suit 
ably dowelled together by dowels 35a to form an 
improved unit frame in which the liner 5 is 
pivoted in an improved manner, and in which the 
rotor is also suitably journalled in the end plates, 
all as hereinafter described and in such manner 
as to produce an improved self contained pumping 
mechanism. As shown, the inner end plate 33 is 
provided with an eccentric boss 36 adapted to be 
received in the bore in the inner end wail of 
the chamber 2, and this plate 33 also carries a 
dowel receivable in the dowel hole 2 in that 
end wall, while a sleeve 38 is disposed in a bore 39 
in this end plate and forms a bearing for the 
protruding end 40 of the pump rotor 4. The 
Outer end plate 34 has a plane inner face and 
carries a similar bearing sleeve 43 for the opposite 
protruding end 44 of the rotor 4 and also carries 
a dowel 3a similar to the dowel 37 receivable in 
a corresponding dowel hole in end cover plate T. 
Between these end plates 33 and 34, the liner 5 
is suitably pivoted close to the flat side of the unit 
3, herein adjacent the inlet 4, and on short oppo 
sitely extending pivot pins 45 seated in the oppo 
site ends of the liner is and extending into the 
Opposite end plates 33 and 34. Here it will also 
be noted that the liner is provided with a boss 46 
On its botton projecting through a corresponding 
Opening 4 midway between the ends of the 
bottom of the spacer 35 and adapted to cooperate 
with a suitable adjustable stop 48 projecting 
through the bottom of the main housing f and 
establishing the maximum capacity position of 
the liner 5. Moreover, it will be observed that 
on the top of the liner, spaced bosses 49 are pro 
vided having the inner end of the link 22 pivot 
ally mounted therein by a bolt 50, these bosses 
extending out substantially midway between the 
ends of a longitudinal slot 5 in the top of the 
Spacing member 35 in such manner as to permit 
ready access to the bolt and ready wiring thereof, 
if desired, in the manner usual to Army or Navy 
requirements. 

Referring more particularly to the fluid flow 
through this pumping unit 3, it will be observed 
that herein the fuel inlet passages 6 communi 
cate with ports 52 in the end plates 33 and 34 
which are enlarged and extend to opposite sides 
of the pivot pins 45 for the liner, as shown in 
Figures 5 and 6. These ports 52 also have corre 
Sponding registering ports 53 in the opposite ends 
of the liner 5, one of which is shown at one end 
thereof in Figure 7, and communicate with the 
interior 54 of the liner through like peripheral 
ports 55 in the liner at opposite ends thereof. 
As shown, the liner is also provided with a central 
Outlet 56 on the side thereof opposite its pivot and 
with intermediate inner surface portions 57 
thereon. Moreover, it will be observed that the 
rotor 4 herein has four usual reciprocably 
mounted radial vanes 58 therein having their 
inner ends cooperating with an axial floating 
roll member 59 within the rotor 4, these vanes 

pumping unit 3, it will be noted that the same is 75 
herein also being so spaced from one another 
that One of these vanes always engages, and acts 
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as a sea between, the rotor 4 and the liner S. 
Further, the D-shaped spacing member 5 is also 
provided with a central outlet to opposite the 
central outlet 56 in the liner and opposite the 
flat side of the unit. 
In the operation of my improved construction, 

it will be evident that, depending upon the posi 
tion of the diaphragm 2 and the resultant 
demands for fuel through the pumping unit 3, 
the liner 5 will be so adjusted by the link 22 
connected to this diaphragm as to move the liner 
toward or from the center of the rotor, Thus, 
as the demand for fuel is decreased, the liner 5 
will move about its pivots 45 toward the center of 
the rotor 4 and in such manner that at zero fuel 
flow, the center of the liner is practically coinci 
dent with the center of the rotor, in such manner 
as thereby automatically to vary the capacity of 
the pumping unit 3 as the liner 5 is thus moved 
about its pivots. - 
In my improved construction, it will also be 

noted that the by-passing valve 8 is of an im 
proved construction enabling the same to be 
readily reversed to reverse, the rotation of the 
pump without requiring changes of any other 
parts. 
the ends of this valve which is adapted to register 
with either of the ports 3, 32 in the end cover 7. 
This valve 8 is also provided with a plurality of 
larger by-pass ports 62, 63 selectively adapted to : 
cooperate with the ports and 8 in the end 
cover 7. Thus, when the valve is disposed as 
shown in Figure 4 with the port 6 communicat 
ing with the port 32, the pump unit 3 will then 
rotate in One direction, while when, for any : 
reason, it is desired to by-pass fuel around the 
pumping unit 3, as when the latter is stationary, 
fuel will then flow from the inlet passage 6 
through the port in the end cover 7, through 
the port 62 in the by-passing valve 8, and through 
the latter to the port 63 therein and the port 8 
in the end cover 7, to the outlet 5 whenever fuel 
is supplied under pressure through the inlet 4. 
However, if the valve 8 is removed and turned 
through 180 and replaced, it will be observed 
that the port 6 will then be in position to com 
municate with the port 3 so that the pump may 
operate in the opposite direction, and that the 
ports 62 and 63 will then communicate with ports 
8 and f, respectively, in such manner as suit 
ably to by-pass the pumping unit whenever de 
sired. It will of course be understood that when 
so reversed the fluid will enter the pump at 5 and 
passing through the port 56 in the liner Will pass 
out of the latter through the ports 53, 52 and 
passage 6 to the passage 4 which then becomes 
the Outlet. 
As a result of my improved construction, it is 

made possible for the entire pumping unit 3 to be 
completed and checked for clearances before it is 
inserted in the pump housing, in Such manner as 
with certainty to determine that the desired 
clearances are present, and thereby to insure 
efficient operation of the pump and prevent leak 
age and loss of pumping ability at low speeds. 
Further, by the provision of my improved self 
contained and bodily insertable and removable 
pumping unit 3, it will be observed that the pump 
is very readily and quickly assembled and serv 
iced, while this unit is readily and definitely 
located, by its dowel, the eccentric boss thereon, 
and the end cover 7, in the desired position in the 
chamber 2 to insure proper registry of the several 
ports. Attention is also particularly directed to 

Herein, a port 6 is provided intermediate 
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possible by my improved location of the pivots 45 
for the liner, and to the fact that through my improved inlet passages opening through the end 
plates of the units, sufficient capacity is main 
tained through the latter while maintaining the 
liner pivots in their desired location, and while 
also continuing to maintain the delivery of the 
fuel at opposite ends of the pumping unit in such 
manner as effectively to balance the liner. Obvi 
ously, upon removal of the plate , the whdle 
pumping unit may be withdrawn. Attention is 
also directed to the facility with which the pump 
ing unit may be disassembled when desired, all of 
the parts including the liner being readily acces 
sible and removable upon removing the dowels. 
It will further be noted that wear upon the parts 
of the pumping unit is minimized and that the 
only parts thereof in contact with the housing 
are the end plates 33 and 34. It will also be 
evident that through my improved construction 
it is made possible to provide a simple, yet readily 
machined housing f, and further to eliminate the 
need for accurate holding of dimensions in this 
housing. It will also be apparent that the con 
struction is of such character that all parts, 
including or excluding the cover 7 as desired, may 
be made of the same material, in such manner as 
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the marked reduction in lateral dimensions made 75 

thereby to minimize changes in clearance arising 
from changes in temperature. These and other 
advantages of my improved construction will, 
however, be apparent to those skilled in the art. 
While I have in this application specifically 

described one embodiment which my invention 
may aSSune in practice, it will be understood that 
this form thereof has been shown for purposes of 
illustration, and that the invention may be modi 
fled and embodied in various forms without 
departing from its spirit or the scope of the 
appended claims. 
What I claim as new and desire to secure by 

Letters Patent is: 
1. A pumping unit for fuel pumps comprising 

end plates having bearings, spacing means be 
tween and connected to said plates and forming 
a unitary frame, a liner pivoted in said end plates 
and housed in said frame, and a rotor journaled 
in the bearings of said end plates and rotatable 
within said liner having slots therein and vanes 
sliding in said slots and engaging the inner pe 
riphery of said liner, said unit frame and liner 
having inlet and outlet passage means communi 
cating with said rotor through said liner and hav 
ing one of said passage means formed in and 
extending through said end plates and formed 
in and extending through the ends of said liner 
adjacent the liner pivot. 

2. A pumping unit for fuel pumps comprising 
end plates having aligned bearings, a spacing 
member between and connected to said plates and 
forming a unitary frame, a liner pivoted in said 
end plates and housed in said frame, said end 
plates and the ends of said liner having formed 
therein communicating fluid passage means adja 
cent the pivot of said liner, a rotor journaled 
in the bearings of said end plates and rotatabie 

... within said liner, said rotor having slots therein 
and vanes sliding in said slots and engaging the 
inner periphery of said liner and second fluid 
passage means extending through the frame and 
liner communicating with the space between the 
rotor and the liner on the side thereof opposite 
to that of said first named fluid passage means, 
the liner pivot being disposed adjacent the pe 
riphery of said unit and said frame having a 
Substantially flat side and an opening in said 
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spacing member formed in said flat side into 
which opening the adjacent side wall of said 
liner projects, and said pivot being disposed ad 
jacent said opening. 

3. A pumping unit for fuel pumps comprising 
end plates having aligned bearings, spacing 
means between and connected to said plates to 
form a unitary frame and having an open side, 
a liner pivoted in said end plates and having its 
pivot portion projecting into the opening in said 
side, and a rotor journaled in the bearings of 
said end plates and rotatable within said liner, 
said rotor having slots therein and vanes slid 
ing in Said slots and engaging the inner pe 
riphery of said liner, said frame and liner hava 
ing fluid inlet and outlet passage means comw 
municating with the rotor. 

4. A pumping unit for fuel pumps insertable as 
a unit in a pump casing and comprising end 
plates, spacing means between and connected to 
said plates, a liner housed in Said unit and having 
a pivotal mounted therein, and a rotor journaled 
in said end plates and rotatable within said liner, 
said rotor having slots therein and vanes slid 
ing in Said slots and engaging the inner pe 
riphery of said liner, and said unit having com 
municating inlet and outlet passage means in 
cluding fluid passage means communicating with 
said rotor and formed in and extending through 
said plates adjacent the liner pivot at opposite 
ends of said unit and formed in and extending 
through the opposite ends of said liner adjacent 
the pivot thereof for subjecting the liner to 
equal pressures at opposite ends thereof. 

5. A pumping unit for fuel pumps comprising 
end plates, spacing means between and con 
nected to said plates, a liner pivoted in said 
unit, and a rotor rotatable in said liner, said 
rotor having slots therein, vanes slidable in said 
slots and contacting at one end thereof the inney 
peripheral wall of said liner, said liner having 
centrally located side fluid passage means and 
said liner and end plates having enlarged fluid 
passage means therein communicating with each 
other at opposite ends of said unit and extending 
to opposite sides of the liner pivot and leading 
into said liner. 

6. In a fluid pump, a pump housing having a 
longitudinally extending chamber therein, a self 
contained pumping unit insertable as a unit lon 
gitudinally in said chamber and having an ad 
justable liner pivoted in said unit, and means 
for adjusting said liner about its pivot from the 
exterior of said pump housing, said housing hav 
ing fluid passage means therein communicating 
with said chamber at Opposite ends of the latter 
and adjacent the liner pivot at one side of the 
longitudinal center line of said chamber and 
said housing also having fiuid passage means 
communicating with the opposite side of said 
chamber from said end fluid passage means, and 
said pumping unit having fluid passage means in 
its opposite ends adjacent the liner pivot and 
at one side of the longitudinal center line there 
of and fluid passage means in the opposite side 
thereof and having said end and side fluid pas 
sage means in said unit Communicating respec 
tively with the end and side fluid passage means 
in said housing. 

7. In a fluid pump, a housing having a longi 
tudinally recessed chamber, a pumping unit re 
ceivable longitudinally in said chamber including 
end members having bearings therein and a ro 
tor journalled in said bearings, means eccentri 
cally disposed around the unit axis, including a 
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boss eccentric with respect to said axis on one 
end of said unit and cooperating socket means 
for receiving said boss and recessed in one end 
of said chamber, for locating said unit against 
rotation therein, and cover means for said cham 
ber abutting the other end of said unit also po 
sitioning said unit longitudinally therein. 

8. In a fluid pump, a housing having a longi 
tudinally recessed chamber, a pumping unit re 
ceivable longitudinally in said chamber compris 
ing connected pumping elements operable as a 
unit prior to insertion into said chamber, means 
on said unit and in one end of said chamber for 
locating said unit therein in a predetermined an 
gular relation, and cover means for said chamber 
also positioning said unit therein in said angular 
relation against longitudinal displacement, said 
means on said unit and chamber including a co 
Operating boss and socket disposed around and 
eccentrically with respect to said chamber axis, 
and said unit and pumping elements including a 
rotor journaled therein eccentrically of said boss 
and Socket and concentrically of said housing 
chamber. 

9. In a fluid pump, a pump housing having a 
chamber and a cover member therefor, pumping 
means in Sald chamber including a frame and 
rotor and adjustable liner means in said frame, 
Said rotor having slots therein and vanes slid 
able in said slots and engaging at one end the 
inner periphery of said liner, inlet and outlet 
Connections for said pump housing and said 
pumping means including end inlets for the lat 
ter and a Supply passage for one of said inlets in 
Said pump housing, and reversible by-pass means 
including a reversible by-pass valve mounted on 
said cover member, said supply passage extending 
into said cover member and communicating with 
the other end inlet and said cover member also 
having a passage leading to the pump housing out 
let and said by-pass valve having port means 
Selectively connectible with said passages in said 
cover member. 

10. In a fluid pump, pumping means including 
an adjustable liner, fluid inlet and outlet ports 
for the interior of said liner, a rotor rotatable 
in said liner having slots therein, vanes slidable 
in said slots and engaging at one end the inner 
periphery of said liner, fluid pressure means re 
Sponsive to changes in pump discharge pressure 
and operatively connected to adjust said liner 
and vary the pump output, and reversible by 
passing mechanism for use in reverse operations 
of said pump and in by-passing the latter in 
either direction of operation thereof including 
Spaced fuel by-passing passages communicating 
with the interior of said liner at opposite sides 
of said rotor and a valve casing having a longi 
tudinally extending valve chamber therein ported 
intermediate its ends and having a valve control 
ling the flow through the port therein, ports on 
only one face of said Casing including inlet and 
outlet ports on opposite sides of the intermedi 
ate port therein and communicating with said 
passages, said valve casing having a port in said 
Chamber at one side of the intermediate port and 
Opening through said face, and also having a 
closed portion. On Said face on the opposite side 
of Said intermediate port and on the opposite 
side of the longitudinal center line of said cham 
ber, and passages in constant communication 
with said fluid pressure responsive means and 
adapted alternatively to communicate with said 
last named port in accordance with the position 
of said reversible by-pass mechanism. 



2,818,837 
li. In a fluid pump, a pump housing having a 

chamber therein and opposite inlet and Outlet 
connections thereto, a unit frame disposed in 
said chamber, means at the opposite ends of Said 
unit frame for supporting said unit frame in said 
chamber, a rotor journalled in the ends of said 
unit frame, a liner enclosing said rotor and piv 
oted in said unit frame between said inlet and 
outlet connections and spaced from the inner 
walls of said unit frame, said rotor having slots 
therein, and vanes slidable in said slots and en 
gaging at one end the inner periphery of said 
liner, means extending through said unit frame 
for moving said liner about its piyot from the 
exterior of said pump housing, and fluid passage 
means through said pump housing, unit frame 
and liner, including means for maintaining bal 
ancing pressures acting on said liner on opposite 
sides of its pivot in the space between said liner 
and said unit frame. 

12. In a fluid pump, a pump housing having a 
chamber therein and opposite inlet and outlet 
connections thereto, a unit frame disposed in 
said chamber and spaced from the walls thereof, 
means at the opposite ends of said unit frame 
for Supporting the same in said spaced relation 
to the chamber side walls, a rotor journalled in 
the ends of said unit frame, a liner enclosing said 
rotor and pivoted in said unit frame between 
said inlet and outlet connections and spaced from 
the inner walls of said unit frame, said rotor 
having slots therein and vanes slidable in said 

, slots and engaging at one end the inner periph 
ery of said liner, means extending through said 
unit frame for moving said liner about its pivot 
from the exterior of said pump housing, and 
fluid passage means through said pump housing, 
unit frame and liner, including means for main 
taining balancing pressures acting on said liner 
On Opposite sides of its pivot in the space be 
tween said liner and said unit frame, and also 
including passage means communicating with 
said rotor through the ends of said chamber, 
unit frame and liner, to provide balancing pres 
Sures at opposite ends of said liner. 

13. In a fluid pump, a pump housing having 
side and end walls forming a chamber therein, 
a pump unit insertable, as a unit and disposed in 
said chamber and having a unit frame com 
prising side frame portions and end walls and 
having Said side portions spaced from the side 
walls of Said chamber, a rotor journaled in the 
ends of said pump unit, and a liner in said unit 
Surrounding said rotor and adjustable relative 
to said rotor to vary the capacity of said pump 
unit, said rotor having slots therein and vanes 
slidable in said slots and engaging at one end 
the inner periphery of said liner, inlet and outlet 
passage means in Said pump housing and pump 
unit connunicating with said rotor and vanes 
through said liner, and means at the opposite 
ends of said chamber and pump unit for posi 
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tioning said unit in said chamber while main 
taining said frame spaced from the side walls of 
said chamber. 

14. In a fluid pump, a pump housing having 
side and end walls forming a chamber therein, 
a pump unit insertable as a unit and disposed 
in said chamber and having a unit housing com 
prising side and end walls and spaced from the 
side walls of said chamber, a rotor journaled in O 

s 
the ends of Said pump unit housing, and a liner 
in said unit having surrounding said rotor and 
adjustable relative to said rotor to vary the ca 
pacity of said pump unit, said rotor having slots 
therein and vanes slidable in said slots and en 
gaging at One end the inner periphery of said 
liner, inlet and outlet passage means in said pump 
housing and pump unit communicating with said 
rotor and vanes through said liner, and means 
at the Opposite ends of Said chamber and pump 
unit for positioning said unit in said chamber 
while maintaining said unit housing spaced from 
the side walls of said chamber including coop 
erating projecting and socket means at the same 
end of said unit housing and chamber and means 
including a removable pump housing closure 
member at the opposite end of said chamber and 
acting on the opposite end of said unit housing 
for maintaining Said cooperating means in op 
erative relation. 

15. A fuid pump as claimed in claim 14 and 
having said cooperating projecting and socket 
means annular and eccentrically disposed rela 
tive to the axis of said rotor, said projecting 
means being on said unit housing and said socket 
means being formed in a wall of said chamber, 
and also having means for fixing said projecting 
means on said unit housing against rotation rela 
tive to the COOperating socket means in the end 
of said chamber. 

16. A pumping unit comprising a frame includ 
ing end members and means rigidly connecting 
Said members together in spaced relation to form 
a self-contained unit insertable as a unit in a 
pump housing, end bearings in said members, a 
liner pivotally mounted between said end mem 
bers, a rotor journalled in said end bearings and 
extending through said liner, said rotor having 
slots therein and vanes sliding in said slots and 
engaging the inner periphery of said liner, means 
for longitudinally balancing said liner including 
fuel passage means formed in said end members 
and in the opposite ends of said liner and con 
municating with one side of said rotor, and means 

5 for balancing said liner about its pivot including 
fuel passage means having free communication 
with both the outside of said liner and with the 
Oppoiste side of said rotor in all angular posi 
tions of said liner, One of said fuel passage means 
constituting the pump inlet passage and the other 
of said fuel passage means constituting the pump 
outlet passage. 

17. A self-contained pumping unit insertable 
as a unit in a pump housing and including a uni 
tary frame having end plates and means rigidly 
Connecting said plates, end bearings in said plates, 
a liner pivotally mounted in said frame, and a 
rotor journaled in said end bearings and extend 
ing through said liner, said rotor having slots 
therein and vanes sliding in Said slots engaging the 
inner periphery of said liner, and said end plates 
and liner having fluid passages formed therein and 
extending through said end plates and through 
said liner between the liner pivot and the rotor 
axis and Communicating with the interior of said 
liner, and fluid passages extending through said 
frame and liner and communicating with the 
space between said rotor and said liner on the 
side thereof opposite to that of the first-named 
fluid passages. 
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