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This invention relates to centrifugal pumps-and
vacuum pumps and has for its principal object
the provision of a pump unit comprising in com-~
bination a centrifugal pump and a vacuum pump
in which the centrifugal pump is self-priming.
In a preferred embodiment of my invention I
providea self-priming centrifugal pump unit with
but a single moving part in a compact structure
of exceptional simplicity. The combination of my
invention fills the need for a simple, efficient and
trouble-free pump unit to pump various liquids,
for example, water and chemicals, notably volatile
liquid fuels such as gasoline or petrol, and sol-
vents.

My invention comprises a centrifugal pump
having an impeller, and a vacuum pump having
a shell for confining a liquid annulus which is
rotatable on the impeller shaft and g jet pump,
and & duct connecting the suction side of the
centrifugal pump with the jet pump to remove air,
gas .or vapor (hereinafter called “gas”) from
the suction side of the pump and prime the pump.
Advantageously I mount the impeller of the pump
with its suction and discharge chambers and the
shell for confining the liquid annulus in a com-
pact integral housing. The combination also in-
cludes means to supply liquid to the annulus,
breferably by duct means connected to the cen-
trifugal pump, and means for removing excess
liquid from the annulus o maintain it at a uni-
form depth. 'The shell and its annulus are with-
in a chamber evacuated by the jet pump and
the duct for priming the pump connects the
chamber with the suction side of the centrifugal
pump.

One of the important features of my invention
is the provision of a jet bump mounted in g sta-
tionary operating position inside the shell to re-
ceive rotating liquid from the annulus to create
the vacuum and suck gas from the intake or suc-
tion side of the centrifugal pump and thus prime
the pump.

‘The centrifugal pump and the vacuum pump
are preferably enclosed within g housing includ-
ing a vacuum chamber in which the shell ro-
tates, a suction chamber for the centrifugal pump
between. the impeller and the vacuum chamber,
and a liquid discharge chamber for the centrifugal
bump. Advantageously the shaft on which the
impeller and shell are mounted passes through a
partition which divides the vacuum and suction
chambers with such a clearance as to provide a
free passage for gas but a restricted Dbassage for
liguid. The suction side of the jet pump opens
into and evacuates the vacuum chamber and the
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bassageway around the:shaft provides an annular
duct for the flow of gasin priming the centrifugal
bump and thereafter a restricted passageway for
the flow -of liquid to supply the annulus with
make-up liquid. The liquid thus flowing from
the suction chamber .of- the centrifugal pump
enters the liquid-annulus:and means -are provided
to remove the excess liquid and return it to the
liquid cireuit. The gas Separated by the jet pump
is accompanied by .a certain amount of lquid
which is discharged from the pump.- Means are
also provided for the separation of the gas and
liguid and the return of-the liquid to the system
when .desired, .as -when -chemicals or fuels are
being pumped. . )

My combination of pumps ‘may be constructed
and arranged with the common shaft in -either
a vertical or .a horizontal position. For -conven-
ience in illustrating the invention, the -drawings
show a combination with a wvertical drive .shaft
together with means in the .shell to trap -a body
of starting liquid. ,

These -and -other objects .of -the invention will
be better understood after considering the fol-
lowing discussion. taken in conjunction with the
accompanying 'drawings‘, An which:

Fig. 1.is-a sectional elevation of g self-priming
centrifugal pump unit embodying the invention,
and

Fig. 2 is a sectional
of Fig. 1,

In the embodiment of the invention illustrated
in Figs. 1 and 2, the housing 1 encloses a vacuum
chamber 2, & suction or inlet chamber 3, an out-
let or dischdrge chamber 4 for the centrifugal
bump, g gas separating chamber 8, and a liquid
discharge outlet port §. Chamber § is provided
for pumps intended for bumping such liguids as
gasoline where gas or vapor elimination is neces..
sary. For other liquids.chamber § may be elimi-
nated. Chamber 2 is closed by the cover 7 in
which is mounted the combined shaft bearing and
stuffing hox 8. The -cover (0 closes the lower
part of the centrifugal bump discharge chamber
4 and has the thrust bearing 11 mounted there-
in

view along line 22

The drive shaft, 12 is in a vertical position in
the embodiment of :apparatus shown, is mounted
in the said bearings, and is driven in the usual
way by an -elsetric meter not shown. The an-
hular shell 13 and pump impeller 1 4 are fixed to
the shaft and rotate therewith, The shell pro-
vides an annular chamber and has @ central
opening 15 ‘within the upturned lip 16 which
forms a retainer for the body ‘of liquid 17 when
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the pump is at rest (Fig. 1). When the shaft
is rotating at operating speed, the liquid an-
nulus 18 assumes the position shown in Pig. 2.

The collar 20 is fixed to the housing and there
is a sufficient clearance 20’ between it and the
shaft to provide a relatively free passage for the
flow of gas but a restricted passage for the flow of
the liquid. With a 0.500 inch diameter shaft,
for example, an effective opening is about 0.525
inch. The jet pump 21 is attached to the collar
as by welding and is held in a fixed position.
The vacuum pump may be constructed to em-
body features as more particularly described and
claimed in my copending application Serial
Number 128,265, filed November 19, 1949, now
Patent No. 2,632,597, to achieve relatively low
vacuums and high efficiency. The vacuum pump
shown comprises an inlet opening 22 in the
liquid annulus 18, and & jet pump 23 with a gas
inlet 24 for sucking gas out of the vacuum cham-
ber 2 and creating a reduced pressure therein.
The curved portion 25 causes a centrifugal sep-
aration of the gas and liquid and the bafie 28
aids in directing the liquid back to the annulus
and the gas, with some liquid, through tube 27
into the separator and level control 28. Gravity
also aids in separating the gas and liquid. The
skimmer 30 is mounted in a fixed position in the
housing and serves to remove €Xcess liquid from
the liguid annulus and return it to the suction
side of the centrifugal pump. The suction
chamber 3 of the pump has a liquid inlet 31 to
which is connected a tube 32 for the return of
liquid from the separator. Tube 32 may be
pranched as 32’ shown in broken lines to return
a part of the liquid back to the annulus and
thereby assure a supply of operating liquid.
Moreover line 32’ may connect to an outside or
independent source of liquid to provide a liquid
annulus which is independent of the liquid be-
ing pumped. In such a modification the shaft
clearance can be smaller and line 32 is not con-
nected to the lquid inlet. An orifice 35 is in-
serted in the tube 32 to control the flow of liguid
from the separator back to the centrifugal pump.

The discharge chamber 4 of the centrifugal
pump connects to a laterally disposed but some-
what elevated pocket or chamber 5 into which
gas accompanying the discharge liquid may rise
and escape under pressure through tube 34 to
the separator 28. The liquid being pumped
passes laterally to the outlet port 6.

When the pump is constructed for operation
with a vertical shaft, a valve is necessary in the
liquid outlet. If the pump should be started
with the suction and discharge chambers emptly,
it is necessary to close the valve, otherwise the
valve may be open.

When the pump is first set in motion, the liquid
assumes the position shown in Fig. 2 and is forced
to flow through the jet pump 23. Most of the
liquid returns to the annulus while some liquid
and the gas sucked out of chamber 2 through
duct 24 are forced to flow to the separator 28.
By reason of the reduced pressure in chamber
2, gas is sucked out of the suction chamber 3
through the clearance between the shaft and
collar 20, resulting in liquid being drawn in
through port 31, and the pump is thus primed.
When the centrifugal pump is in operation, some
liquid is sucked through the shaft clearance by
veason of the lower pressure in chamber 2 than
in chamber 3 and spills over the top of the
collar entering the shell 13 to make up for liquid
jost through tube 271. The excess liquid is
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skimmed off the annulus and returned by skim-
mer 30 to to the suction chamber., In opera-
tion there is a little spillage of liquid from the
annulus and this collects in the bottom of cham-
ber 2. Scoops 36 are so positioned and shaped
that they scoop the liquid off the bottom and re-
turn it to the annulus.

Any gas or vapor which accompanies a liquid,
such as the vapor of gasoline, enters the chamber
5 from which it flows under pressure through
tube 34 to the separator 28. The separator may
be equipped with a float controlled valve to main-
tain some liquid in the separator and allow the
gas to escape without returning to the pump.
The orifice 35 can serve this purpose. If the gas
separated is inert like air, then it may be allowed
to escape to the atmosphere. If it is a dangerous
or useful gas, it may be recovered as by passing
it from the separator through an activated car-
bon or like adsorber (not shown).

Iclaim:

1. A self-priming liquid pump unit comprising
a liquid pump, a suction chamber communicat~
ing with the intake of the liguid pump and hav-
ing an intake for liguid thereto, a vacuum cham-
ber, a vacuum puinp including a jet pump sta-
tionarily mounted in said vascuum chamber,
means for forming in said vacuum chamber a
rotating annulus of liquid, the vacuum pump
having an inlet positioned to receive liguid from
said rotating annulus of liquid, means for con-
ducting liquid entering said inlet to the jet pump,
a gas inlet for the jet pump communicating at
one side with the space of the vacuum chamber
to be evacuated and at its other side with the
jet pump at a position to have gas from said
space of the vacuum chambper drawn there-
through when liquid is passed through the iet
pump, and a duct connecting the vacuum cham-
ber with said suction chamber for evacuation of
the suction chamber to cause liguid to flow
through the inlet thereto and prime the liguid
pump.

2. A pump unit as defined in claim 1 in which
the inlet for the vacuum pump is positioned to
lie within the rotating annulus of liquid.

3. A pump unit as defined in claim 1 in which
the duct connecting the vacuum chamber with
the suction chamber is of such size as to permit
ready flow of gas therethrough in priming of
the pump, but to restrict liquid flow there-
through.

4. A pump unit as defined in claim 1 in which
the suction chamber is positioned between the
vacuum chamber and the liguid pump chamber,
a common parhition separates the vacuuin cham-
ber from the suction chamber, the liguid pump
is mounted on a rovatable shaft which passes
through said partition and said chambers, and
said shaft carries means for forming said anaulus
of liquid.

5. A pump unit as defined in claim 4 in which
the duct connecting the vacuum chamber with
the suction chamber is a clearance space arcund
said rotatable shaft where it basses through said
common partition.

6. A seli-priming liquid pump unii comprising
a liquid pump, a suction chamber communicat-
ing with the intake of the liguid pump and hav-
ing an intake for liquid thereto, a vacuum cham-
ber, a vacuum pump, including a jet pump, sta-
tionarily mounted in said vacuum chamber, a
drive shaft on which said liquid pump is mounted,
said drive shaft passing through said chambers,
o shell for receiving liquid mounted on said drive
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shaft within said vacuum chamber for rotation
with said shaft, means for maintaining a supply
of liquid within said shell, the vacuum pump hayv-
ing an inlet positioned to receive liquid from a
rotating annulus of liquid caused by rotation of
said shell, means for conducting liquid entering
said inlet to the jet bump, a gas inlet for the
jet pump communicating at one side with the
space of the vacuum chamber to be evacuated
and at its other side with the jet pump at a
bosition to have air from said space of the vacu-
um chamber drawn therethrough when liquid is
bassed through the jet pump, and 3 duct con-
necting the vacuum chamber with the suction
chamber for evacuation of the suction chamber
to cause liquid to flow through the inlet thereto
and prime the liquid pump.

7. A pump unit as defined in claim § in which -

the duct connecting the vacuum chamber with
the suction chamber is of such size as to permit
ready flow of gas therethrough in priming of the
bump, but to restrict liquid flow therethrough.

8. A pump unit as defined in claim 6 which
includes means for removing excess liquid from
the rotating annulus of liquid.

9. A pump unit as defined in claim 6 in which
8 common partition separates the vacuum cham-
ber from the suction chamber, the drive shaft
Passes through said partition, and the duct con-
necting the vacuum chamber with the suction
chamber is a clearance space of about 0.025 inch
around said drive shaft where it basses through
said common partition.

10

6

10. A pump unit as defined in claim 6 in which
the drive shaft is positioned vertically, the ro-
tatable shell has a central opening in the bottom
thereof and the edge portion of the shell defin-
ing the opening is an annular upfurned lip for
trapping a layer of liquid in the bottom of the
shell when it is at rest.

11. A pump unit as defined in claim 10 in which
the means for stationarily mounting the vacuum
bump in the vacuum champer extends through

. the central opening in the shell and a conduit
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for passing gas drawn from the vacuum cham-~
ber by the jet pump basses through said opening
to a point outside of the unit.
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