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My invention relates to dispensing apparatus,
end more particularly to a pumping unit for
Hauid dispensing apparatus of the type used in
gasoline flling stations.

In certain of the liquid dispensing apparatus
heretofore known it has been customary to pro-
-vide the pump with a by-pass controlled by &
pressure operated valve so-that when the pump
motor is energized while the mnozzle discharge
valve is in closed position, the by-pass valve
will operate to permit the liquid discharged
from the pump housing to be returned to the

10

suction side of the pump. A -disadvantage of -

the by-pass valve type of dispensing apparatus
Hes in the fact that the pump Is required to

force the lguid through the by-pass valve -

against the pressure exerted by the valve spring
‘thereby increasing the power consumption nor-
mally required to maintain operation of the
pump. .

The use of s centrifugal pump for dispensing
apparatus has been suggested for the purpose
of eliminating the by-pass valve, the operating
characteristics of the centrifugal pump being
such that the power input to the centrifugal
pump decreases as the effective head or resist-
ance to flow is increased. Another desirable
feature of the centrifugal pump resides in the
fact that the power input required to start &
primed centrifugal pump with the discharge
valve closed is only 40 to 50 percent of that
required for full load, the pump operating merely

20

and suction line must both be completely fllied
with liquid before the pump will work. If air or
gas is permitted to enter the pump or suction
line at any time, such as by permitting the
supply tank to become dralned or by the oc-
currence of & leak in the suction line, its presence
will prevent the pump from developing the neces-
sary vacuum and discharge pressure for success-
ful operation. Again, if the supply tank or the
liquid- level therein should be at any appreciable
distance below the pump, the weight of the
liquid in a primed suction line may be sufficient
to cause a vacuum condition which would tend
to vaporize highly volatile gasolines and thereby
provide & body of gas in the pump chamber
sufficient to prevent the pump from developing
the necessary vacuum and discharge pressure for
successful starting operation. The difficulties
thus encountered in the use of & centrifugal
pump in dispensing apparatus is readily apparent
for-the reason that an operator cannot afford
the time required to prime a centrifugal pump,
should priming be necessary, before each dis-
pensing operation, or even the trouble of prim-
ing the pump after each refilling of the supply
tank, -

A gear pump of the positive displacement type

v has heretofore been modifled to include cer-

30

to churn the liquid within the pump housing -

until the discharge valve is opened. A pump,
therefore, having these operating characteristics
which distinguish a centrifugal pump from the
positive displacement type of pump. is -desirable
for use in a dispensing apparatus where the
pump may be required to operate as .much as
50 per cent or more of the time without liquid
actually being dispensed from the system for

40

the reason that operating costs would thereby -

be reduced and the cost of the heretofore neces-
sary by-pass valve interconnecting equipment
eliminated, : .

The application of the centrifugal type of
pump for use in dispensing apparatus such as
used for dispensing gasoline for automobiles,

presents difficuities of such importance that their .

use in gasoline dispensing apparatus is in many ¢

cases impractical. For example, if the suction
of the centrifugal pump is depended upon for

lifting liquid to the pump chamber, the pump.

must be maintained in primed condition for
successful operation; that is, the pump chamber

tain of the desirable operating characteristics
of a centrifugal pump. This type of pump is
provided with pinion and ring gears, the ring
gear being slidably keyed to a drive shaft and

"pblased by a spring for bearing and sealing en-

gagement with portions of the pump housing.
Since the ring gear is loosely supported upon
the drive shaft, the bearing surfaces of the
housing are mainly relied upon for the main-
tenance of the rotor assembly in true operating
condition. The ring gear being thus loose on
the drive shaft, tends to cant and unevenly
wear the bearing surfaces of the housing, thereby
materially reducing the sealing effect. This
causes undesirable slippage of Hquid and de-
creased efficiency. .

One of the several objects of my invention,
therefore, is to construct an improved pumping
unit of the gear type having desirable operating
characteristics of both the positive displacement
type of pump and the centrifugal type of pump,
whereby it will operate to move fluid by positive
displacement until opposed by a back pressure
of a predetermined amount, and thereafter, upon
further increase of back pressure, will tend to
idle, similarly as in the case of a centrifugal
pump. ’ :
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Another object of my invention is -to con-
struct an improved pump which will operate as
a positive displacement pump until subjected to
a back pressure or head of a predetermined
amount, and thereafter will provide for & defi-
nite return flow of liquid within the pump
housing as the back pressure s further increased,
the power demand being decreased as the return
flow is increased.

Another object of my invention is to construct
an improved pump having operating charac-
teristics such as will permit continued operation
of the pump with occasional deliveries of liquid
without the use of the usual pressure operated
by-pass valve heretofore required with positive
displacement pumps. .

Another object of my invention is to provide
a compact pumping and metering unit for Hquid
dispensing apparatus. -

Another object of my invention is to provide
a compact pumping unit for liquid metering ap-
paratus with an improved means for effectively
separating air and gas from the liquid prior to
the dellvery of the liquid through the meter.

Another object of my invention is to provide
a novel combined pumping and air separating
unit.

A further object of my invention is to so con-
struct and arrange a pump housing and drive
shaft bearing means as to eliminate the usual
stufing box heretofore found necessary for the
drive shaft to prevent leakage from the pump
housing. .

A still further object of my invention is to so
combine an air and lquid separator with a pump
in a single unit so that the usual stuffing box,
heretofore provided to prevent leakage about the
pump shaft, is eliminated. .

A still further object of my invention is to
provide means including bearing structure for a
pumping unit which will prevent liquid from

leaking therefrom along the drive shaft thereof.

and at the same time render the pump assembly
highly sensitive to forces applied axially thereof.
The foregoing objects and others ancillary
thereto are accomplished by my inventfon as
follows: : .
In order to provide a dispensing pump com-
bining the desirable operating characteristics of
both the positive displacement type of pump and
a centrifugal type of pump, I have constructed
a compact pumping unit comprising a casing en-
closing & pump housing, a pressure chamber and
an expansion chamber with copnnecting passages
therebetween. The pump housing and expansion
chamber are so arranged that the drive shaft
extends through the latter wherein an adjust-
able spring and thrust bearing assembly is
mounted on the shaft to effectively urge the
pumping elements against an end plate or other
appropriate wall portion of the pump housing to
insure positive displacement of liquid by the
pump until a back pressure of an amount suffi-
cient to force the pumping elements from the end

plate against the action of the spring is estab--

lished, Upon movement of the pumping elements
axially of the pump shaft, the seal between the

pumping elements and the end plate of the hous-

Ing is broken, thereby providing a return passage
across the end plate between the discharge and
suction sides of the pumping elements. The es-
" tablishment of such return passage permits Hquid
to flow freely across the unsealed end of the
pumping elements, whereupon the pumping ele-
" ments tend merely to idle at reduced power con-
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sumption similarly as in the case of a centrifugal
pump.

The elimination of the usual stufing box
heretofore necessary for a drive shaft extending
into the pump housing is accomplished by my
invention by arranging a chamber, such ag the
expansion chamber of the gas and liquid sep-
arator, adjacent the pump housing with the drive

" shaft extending therethrough. Any lquid leak-
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ing from the pump housing through the-drive
shaft bearing is collected in the adjacent cham-
ber and returned to the suction side of the pump,
the liquid in the chamber being maintained at
& level below the drive shaft by means of a float
controlled valve,

By eliminating the usual stuffing box and pro-
viding a liquid return chamber through which
the drive shaft extends, bearing structure may be
selected for the drive shaft which will permit the
pump assembly to be highly sensitive to forces
applied axially thereof. :

For a more complete understanding of the in-
vention, reference may be had to the accom-
panying drawings, in which: :
Figure 1 i1s a view in elevation of a gasoline
dispensing pump with the front cover removed
disclosing the installation of my novel pumping
unit therein; ’

Figure 2 is & plan view of my pumping unit
with the cover portion removed and parts broken
away to show. the inlet connection to the pump
housing; .

- Figure 3 is a view In vertical section of my
novel pumping pnit with the parts shown some-
what diagrammatically to illustrate the connec-
tive relations thereof; : ’ ‘

Figure 4 is the same view as in Figure 3 with
the float and valve positions changed;

Figure 5 is a view in vertical section taken ap-
proximately along line 65 of Figure 3 showing
the pumping elements In sealing position for
positive displacement of liquid; and

Figure 6 is the same view as in Figure 5 with
the pumping elements moved to an unsealed
position. K S

Referring to the drawings, the pumping unit 10
of my invention is shown In Figure 1 mounted
on an appropriate base 12 within the housing 14
of a gasoline dispensing apparatus of the type
having a register 18 for indicating the quantity
and cost of the gasoline dispensed. It will be
understood, however, that the computing and
registering features of the apparatus form no
part of the invention, and that the invention is
applicable in any of the conventional types of

 lquid dispensing apparatus used in dispensing

gasoline as well as in many other situations.
The casing of the pumping unit 10 comprises
& body portion 18 and a cover portion 20 re-
movably secured thereto by bolts 24. A meter
22 is adapted to be secured by stud bolts 25 in
communicating relation with flow openings in
the upright throat portion 26 of the cover 28.
The meter shaft 27 is operatively connected to
the register 14 by means of a price variator 28.
An electric motor 80 is provided for driving the
pump by means of the pulleys 32 and 34 and
the belt 36. The pump motor is controlled hy
8 switch 88 operatively connected to the hose
hook 40 by means of a connecting rod 41. Dur-
ing a dispensing operation, the gasoline is drawn
into, the pumping unit from the usual supply
tank, not shown, through a suction line 42 and
delivered to the meter 22 and thence from the
discharge outlet 43 to the nozzle 44 through the
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pipe connections 46, the Visaguage 48 and the
hose B0.

The\details of the pumping unit of my in-
vention are best illustrated in Figures 2 to 6,
wherein & pump housing 52, a pressure chamber
54, and &n air and liquid separating or expan-
sion chamber 56 are shown in a compact ar-

rangement. The pump housing 52 communicates -

with the suction line 42 by means of an inlet
conduit 58 which contains & strainer 60. The
discharge outlet of the pump housing 82 is con-
nected to the pressure chamber 54 by means of
* g passage 63 for discharging the liquid tangen-
tially into the pressure chamber to aid in sepa-
rating any air or gas held in suspension in the
liquid, the air or gas escaping through the small
duct 64 centrally located in the top wall 88 of
the pressure chamber 64. A Hquid outlet pipe
68 has its inlet end located adjacent the lower
portion of the pressure chamber B& and its out-
let end communicating with the duct 68 which
leads to the meter 22 through the upright throat
portion 2. The outlet pipe $6 and duct 68 have
been shown diagrammatically in Figures 3 and
4 gs being located at one end of the unit for
purposes of illustration, they being, in the pre-
ferred embodiment, located at the side of the
unit opposite the discharge passage 83 as shown
in Figures 1 and 2. A check valve 76 containing
o pressure relief valve 72 is located in the outlet
of the pipe 66 to prevent drainage of the meter
23 and at the same time relieve any excess pres-
sure that might be developed in the connecting
pipes 46 and the delivery hose 50 due to tem-

perature conditions while the pump is standing

idle.
The velocity of the air and gaseous vapor es-
caping through the small duct 84 and the pas-
. sage 14 is reduced upon entering the relatively
"large expansion chamber 56 so that particles of
liquid retained therein are precipitated before

" the gas reaches the atmospheric vent tube 18

located at the opposite side of the expansion
‘chamber. An air valve 80 having & valve stem
82 extending through the duct 84 is pivotally
mounted on the short arm 83 of the double lever
84 for controlling the duct 84. A connecting
passage 90 between the expansion chamber 58
snd the inlet conduit 58 includes & Hquid return
port 92 which is formed by a valve seat 9§
threadably secured in the bottom wall 96 of the
expansion chamber 56. The valve seat 94 is pro-
vided with an upright ported sleeve or gulde
member 87 for slidably engaging the valve 88
which is connected at 85 to the long arm 86
of the lever 84 by means of a pivoted connecting
rod 99. A float 100 is provided for vertical move-
ment within the expansion chamber and is pivot-
ally connected to the lever 84 at 162, The double
lever 84 is pivotally supported on the upper wall
§5 of the pressure chamber at 104, ]

The particular positive displacemerit pump
illustrated with my invention is of a conven-
tional type, it being understoed that other known
types of positive displacement pumps may also
be modified in accordance with the principles of
my invention to produce the desired resuits ob-
tained by the embodiment illustrated.

The housing 52 of ‘the gear pump used in the
illustrated embodiment of my invention is of
cylindrical shape and includes & removable wall
- portion or end plate {10 secured thereto by means
of a plurality of bolts 112, The pumping ele-
ments comprise a cylindrical rotor or ring gear
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114 and a coacting pinion or idler gear 118. %

shaped element {13,

Secured to and extending inwardly of the end
plate (10 is an element (18 of crescent shape in

“cross-section which is located between the idler

gear and the rotor adjacent one side of the hous-

ing, the idler gear being rotatably mounted on

a pin 119 also extending inwardly from the end
plate 110. The rotor 114 is provided with slots

120 extending to the end thereof adjacent the
* end plate 110. The idler gear {16 is provided -

with teeth 12§ adapted to engage the slots 120
of the rotor and the inner face of the crescent
shaped element 118. As the rotor {14 is revolved
in & clockwise direction, as viewed in Figures'3d
and 4, the idler gear 118 is engaged in the slots
120 of the rotor on the side opposite the crescent
This engagement of .the
teeth in the slots of the rotor provides an effec-
tive seal between the gear (16, the rotor i18 and
the portion of the pump housing 82 between the
inlet and outlet openings to the pump housing.
The teeth of the idler gear § 16 begin to withdraw
from the rotor slots as they come opposite the
housing inlet and are completely withdrawn as
they pass beyond the inlet. This withdrawal of
the gear teeth from the rofor slots produces &
vacuum which draws fluid from. the conduit 58
into the voids provided by the open slots 120 and
the spaces between the teeth 21, the spaces be-
tween the teeth 12{ having communication with
the conduit 88 by means of the recess 122 in
the peripheral portion of the end plate 118. As
the gear teeth {20 and rofor slots £26 ‘pass be-
yond the housing inlet, the spaces provided there-

by are sealed by the walls of the housing, the

end plate 118, and the crescent shaped element
§18, When the gear teeth §2{ and the rotor slots
§20 move opposite the discharge passage 82, the
fiuld contained in the spaces provided thereby
ig forced into the passage 83 by movement of the
gear teeth 120 into the slots 129: the complete
engagement of the teeth and slots taking place
just as the rotor slots move out of communica-

‘tion with the passage 63. The peripheral portion

of the end plate 1i8 has a recess i23 formed
therein adjacent the. discharge Dpassage G2
through which the fiuid contained in the spaces
between the teeth 12! may escape as the teeth
re-engage the slots §28. The pumping elements

158 and 016 thus produce & positive displace-

ment of fluid from the inlet conduit §8 to the
discharge passage 63. i

Referring to Figures 5 and 6 of the drawings,
the pump housing is shown provided with a bear-
ing 124 in a wall 125 thereof contiguous the ex-
pansion chamber 58, the bearing §24 being in

. alignment with a bearing 126 located in a side

wall 127 of the expansion chamber 56. Mounted
in the bearings 124 and 126 is a drive shaft 128

connected to the rotor (4. The bearing 126 is

provided with an inwardly offset portion (306 to
accommodate a thrust bearing 32, comprising
a stationary portion 134 and a rctatable ring
portion 136 between which are located a series
of roller. bearings 138. A threaded collar 140 is

connected to the drive shaft by means of set’

serews (42, Threadably engaging the threaded
portion of the collar 140 is an adjustable split
collar 148 provided with laterally extended
flanges through which a bolt 146 extends for
tightening same in the desired position on the
threaded portion of the collar 140. A spring
element 148 surrounding the shaft 128 is located
between the split collar 144 and the rotatable
ring element 136 of the thrust bearing 1382 for
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18 into sealing relation with the end plate 110,

In order to prevent the building up of pres-
sure in the space 180 on the back side of the
rotor 114, a small duct 182 is provided in the
wall 128 of the pump housing at a point spaced

above the bearing (24 so that air and liquid

working into the space 160 may be vented into
the expansion chamber 58. The duct 182 is Io~
cated in the upper part of the housing =0 as to
insure the presence of a body of liquid in the
space (60 for the purpose of providing a cushion-
ing effect to supplement the cushioning action

of the spring element (48 upon sudden -closing
" of the nozzle discharge valve, i

Assuming that the dispensing system has been
primed with the pressure chamber 84 partially
filled with liquid and the air valve 80 in open
position, as shown in Figure 3, the operation of
the pumping unit is as follows:

Preparatory to performing s dispensing opera-
tion, the hose nozzle 44 is removed from the hose
hook 42 and the hose hook raised to actuate the
Jmotor switch 88. The starting of the pump
motor operates to rotate the pump shaft 128 by
means of the belt 36 and the pulleys 82 and 34,
The rotor (14 and the idler gear 116 in revolv-
ing operate as a positive displacement pump and
provide & suction in the duct 88, as previously
described. Any air or gaseous vapors present
in the duct 58 will be withdrawn by the pump-
ing elements {14 and 116 and discharged to the
pressure chamber where the air and gaseous va-
por will readily escape into the expansion cham-
ber §6 through the open port.64 and eventually
to the atmosphere through the vent connection
at T86.

_ It the valve of thedischarge nozzle remains
closed, the further operation of the pumping
elements 114 and 116 in drawing liquid through
the duct 68 will build up a back pressure within
the pressure chamber which will soon overcome
the action of the spring 148 and cause the pump-
Ing elements to be forced out of sealing rela-
tion with the end plate 110. The bregking of
the seal between the pumping elements and the
end plate provides a return passage between the
discharge and suction sides of the pumping ele~
ments through which liquid tends to flow from
the discharge to the suction side thereof. The
establishment of the return passage by the un-
. sealing of the pumping elements with respect

to the end plate provides a return flow which -

permits the pumping elements te idle without
any further appreciable increase in discharge
pressure’ :

As the pressure chamber becomes filled with
lquid, a certain amount of the liquid may pass
through the small port 64 and enter the ex-
pansion chamber 58, This overflow of Hquid
together with any liquid that may seep through
the bearing {24 and the vent 152 collects in the
bottom portion of the expansion chamber. As
the level of the liquid in the expansion cham-
ber rises, the float 100 is moved upwardly, there-
by tending to close the air valve 80 and open
the liquid return valve 98 toward the extreme
positions illustrated in Figure 4. The opening
of the liquid return valve 98 permits the col-
leécted liquid. in chamber 66 to fiow through the
passage 80 into' the suction conduit 68. 'The
relationship between the ports 64 and 92 and
the float controlled valves therefor are such that
the liquid level in the expansion chamber 56 is

. B 2,246,051
the purpose of urging the rotor 114 and idler gear -

bearings supporting the drive shaft 128. Since
the liquid level is prevented from ever reaching
the bearing (28 in the outer wall 127 of the ex-
‘pansion chamber, the usual stuffing box hereto-

& fore found necessary to prevent leakage about

the pump shaft is no longer needed in pumping
units constructed in‘ accordance with my in-
vention. .

The elimination of the usual stuffing box by

10 providing a liquid return chamber, such as the °

expansion chamber 68, adjacent the pump hous-
- ing with a second bearing 126 in the outer wall
-thereof, aids In minimizing the operating fric-'
tion on the drive shaft 128 and in maintaining

15 the shaft and pump assembly in & trued relation

relative the pump housing. The friction ordi-
narily exerted by the presence of the usual stuff-
ing box thus being eliminated, and the level of
the Hquid in chamber 88 being maintained at a

o boint below the outer bearing 128, the bearings

124 and 1268 may be such as to render the pump
assembly movable axially thereof upon prede-
termined small changes in the difference of
- forces exerted thereon by the spring (48 and

25 the back pressure at the discharge side of the

" pump without the possibility of liquid leaking
from the pumping unit at the bearing 126. In
this way, the pump assembly is made highly sen-
sitive so as to respond quickly to back pressures

g0 exerting axial forces exceeding the predeter-

mined force .urging the pump assembly into
pumping engagement with the end plate of the
pump housing,

When ‘the discharge valve of the hose nozzle

35 44 is opened, the lowering of the back pressure

on the discharge side of the pump housing per-
mits the spring 148 to return the pumping ele-
" ments {14 and {16 into sealing relation with the
end plate (10, thereby preventing further re-

40 turn flow of Hquid. As long as the discharge

valve is held open by the operator, the pumping
elements operate as a positive displacement
pump. When the dispensing operation is com-
bleted, the closing of the discharge valve causes

45 the back pressure to be again increased by the

continued operation of the pump td¢-an amount
sufficlent to overcome the action of the spring
148 and cause the pumping elements to again
shift out of sealing relation with the end plate

50 '110. The unsealing of the pumping elements with

respect to the end plate of the pump housing
-causes the pump to operate similarly to a cen-
trifugal pump, the pumping elements tending
more and more to merely idle as the back pres-

55 Sure increases above the amount necossary to

initiate the unsealing operation until a state of
equilibrium between~the back pressure and the
unsealed position of the pumping elements has
been reached. Since little or no liquid is being

60 actually discharged from the pump housing dur-

ing the unsealed relation of the pumping ele-
ments, the power required to drive the pumping
elements is considerably less than that required
during the sealed relation thereof, when full

65 capacity discharge of the pumping elements is

being performed.

It will be recognized from the foregoing de-
scription of my compact pumping unit that the
construction and arrangement of the elements

70 thereof will successfully operate to move or lif{

liquid by positive displacement until opposed by
& back pressure of a selected predetermined
amount, and thereafter, to move or lift liquid in
decreasing volume as the back pressure is fur-

prevented from ever rising to the helght of the 75 ther increased until a state of equilibrium is
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established, similarly as in the case of a cen-
trifugal pump; that as the back pressure is in-
creased above the predetermined amount the vol-
ume of lquid delivered is decreased, and the
power required for continued - operation of the
pumping elements is also decreased; that air and
gas is effectively separated from the liquid prior
to the- discharge of liquid from the unit or
through an associated meter; and that the usual
stuffing box heretofore necessary to prevent leak-
sge from the pump housing at the drive shaft
thereof is eliminated. .
Although I have shown and described only one
specific embodiment of my invention, I am fully
aware that many modifications thereof are pos-
sible; for example, other types of positive dis-
placement pumps or gear pumps of other de-
signs having the pumping element or elements
. thereof resiliently urged in sealing relation with
- portion of the pump housing may be substi-
tuted for the particular pump construction il-
lustrated; and that the end plate or some other
part of the pump housing may be constructed or
provided with means responsive to a back pres-
sure in excess of a predetermined amount to
break or reduce the sealing relation between the
pumping -element or elements and the pump
housing, whereby the continued operation of the
pumping element or elements would tend to
merely idle. My invention, therefore, is not to
be restricted except in so far as is necessitated by

10

20

the prior art and the scope of the appended

claims,

I claim:

i, A pumping unit comprising a casing having
inlet and outlet connections, a pump chamber in
said casing in communication with sald con-
nections, & liquid return chamber in communi-
cation with said inlet connection, aligned bear-
ings mounied in a wall of said pump chamber
and a wall of said liquid return chamber, a drive
shaft supported for sensitive axial movement in
said bearings, pumping means secured to said
drive shaft and movable therewith axially with-
in said pump chamber, means for resiliently urg-
ing said pumping means axially into pumping en-
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_gagement with & portion of said pump chamber,

means providing an intercommunicating pas-
sage between a space in said pump chamber be-

hind said pumping means and said liquid return
chamber, and adapted to permit ready discharge -

to said lquid return chamber of liquid collected
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in said space upon axial movement of said pump- -
ing means in response to a back pressure in ex-
cess of a predetermined amount.

2. A pumping unit comprising a pump housing
having inlet and discharge openings, means
forming a chamber having a wall in common
with said pump housing, a bearing in said com-
mon wall and a bearing in a wall of said chamber
opposed to said common wall, & pumping device
in said housing provided with a drive shaft sup-
ported in said bearings for sensitive axial move-
ment, and means for urging said shaft axially
thereof to hold said device against a portion of
said housing opposite said common wall where-
by said device is adapted to ‘positively displace .
liquid through said housing, sald common wall
having means adapted to provide communica-
tion with said chamber to relieve pressure on the
side of said device adjacent said common wall,
and said urging means being. responsive to a
back pressure in excess of a. predetermined
amount to permit movement of said device to-
ward said common wall to reduce the pumping
action thereof. . : ) .

3. Pumping apparatus of the type described-
comprising a pump housing having inlet and
discharge connections, sald discharge. connec-
tion including & pressure chamber, & gas and lig-
uid separating means including an expansion
chamber in communication with the atmosphere
arid in restricted communication with said pres-
sure chamber, said pump housing and expansion
chamber having a common wall, a bearing in
said common wall, a drive shaft extending
through said expansion chamber and said bear-
ing into said housing and supported in said bear-
ing for sensitive axial movement, pumping means
secured to said drive shaft and movable there-
with axially in said housing, means for resiliently
urging said shaft axially toward a wall of said
housing opposite said bearing, said means heing
responsive to a back pressure in excess of a pre-
determined amount to permit movement of said
shaft along sald bearing away from said oppo-
site wall thereby to reduce pumping actlon of
said pump, mesans providing & liquid return con-
nection between said expansion chamber and the
suction side of said pump, and Hquid return con-
trol means responsive to a change in the liquid
Jevel in said expansion chamber for maintaining
said lquid level below saild drive shaft. '
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