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UNITED STATES PATENT OFFICE.

LOUIS BOND CHERRY, OF KANSAS CITY, MISSOURIL:

APPARATUS FOR PUMPING LIQUID AND GAS.

1,277,383.

To all whom it may concern:

Be it known that I, Louis Boxp CrErry,
a citizen -of the United States, and resident
of Kansas City, Jackson county, and State
of Missouri, have inventéd certain new and
useful Improvements in Apparatus for

Pumping Liquid and Gas, of which the fol-’

lowing is a specification.

This invention relates to certain improve-
ments in apparatus for forcing or pumping
liquid and gas; and the objects and nature
of the invention will be readily understood

by those skilled in the art in the light of
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the following explanation of the accom-
panying drawing iliustrating what I now

_believe to be the preferred mechanical ex-
.. pression or embodiment of my invention
- “from among other forms, arrangements and
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constructions within the spirit .and scope
thereof. -
An object of the invention is to overcome
certain difficulties heretofore encountered
in forcing or compressing liquid and gas
into tanks or other receptacles for storing,
subsequent treatment, or for the subsequent
performance of work, and also where liquid
such as hydrocarbon compounds, and gas
such as natural gas, are forced under pres-
sure and in approximately certain propor-
tions, into stills for vaporization of the

liquid and mixture with the gas or for other-

steps followed in methods of treating’such
compounds. ) : -

The invention consists in certain navel
features of construction and in. combina-
tions and. arrangements as more fully and
particularly set forth and specified herein-
after. ‘ :

Referring
ings:;

Figure
diagrammatically illustrating apparatus em-
bodying ‘my invention; -the pump "piston
being shown at the end of its upward. or
forcing stroke. - - o .
- Fig. 2, is a. vertical section diagrammati-
cally illustrating the apparatus of Fig. 1,
showing the. piston near the %{ompletlon of
its downward or suction stroke. .
n the particular embodiment illustrated, I

show a reciprocating pump having a verti-

to the aecompahying draw-

" ‘cal cylinder 1, supported in any suitable

manner and by any suitable means, and pro-

yided with a vertically reciprocating piston

Specification of Letters Patent.

1, is a vertical section somewhat:

Patented Sept. 3, 1918.

Application filed Marcix 24,1918, Serial No. 86,364.

2, actuated on its downward suction stroke
and on its upward forcing stroke by any
suitable - mechanism well understood. by
those skilled in the art and not shown in
the accompanying drawings. The lower
end of the cylinder is preferably provided
with suitable packing 3, to prevent liquid
leakage around the piston.

The inlet and outlet of the pump are ar-
ranged at the upper end of the cylinder,
and in this instance, both communicate with
a common duct, or passage 4, opening into
the upper end of the cylinder and extending
laterally therefrom in an -enlargement or
head 5, at the upper end of the cylinder.
The suction inlet port 6, opang into the
outer, end portion of this pasduge and is
controlled against out or back flow by any
suitable. inwardly or upwardly opening
check valve 7. The outlet or discharge port
8, also opens into the outer end of this
passage and is controlled against down or
inflow by any suitable check valve 9. The
suction or inlet port. opens downwardly
through the head 5, to receive the main suc-
tion pipe 10, which extends to the source of
liquid supply (not shown) and is provided
at any suitable é)oint in its length with any
suitable upwardly opening foot valve 11.
The discharge port is here shown alined
with the suctior port and opening upwardly
throngh the head 5, to receive the ptim
discharge pipe 17, which conveys the ,liquig
and gas to a single tank, to separate tanks,
or to = still according to the material being
handled and the -subsequent treatment to
which the same is to be subjected or accord-
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ing to the work to be pirformed thereby.

n the example illustrated, a gas supply

" pipe 12, opens laterally into the main sue-

tion pi%e above the foot valve therein and
preferably adjacent to the suction port of

the pump. This fipe 12, extends from any -

suitable source:.of gas supply usually any

source of gas or air under light pressure.
under:

However, the. gas or air need, not :
pre suve.. The gas supply pipe is provided
with a manually

100

adjustable needle cut-off- .
valve 13, controlling a very small gas inlet

port 14, and this needle valve is arranged to =

accurately control the flow of gas to the
pump cylinder and to thereby determine-the
volume of gas admitted-and the proportion
of gas-in the liquid discharged by the pump,
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Between the, needle-valve-controlled gas An-
let port and the main suction pipe of the
pump, a Ssuitable upwardly or inwardly
opening check valve 15, is arranged in the
gas supply pipe te prevent back flow of gas
and liquid in said pipe.

When starting up the apparatus, the jet
opening, perforation, or port 14, iz tightly
closed by the needle valve 13, to cut off the
gas supply, untit the pump is properly
primed by the liquid and is in operation
forcing liquid through discharge pipe 17.

When the pump is in tull higuid “forcing

operation, the needle valve 13, is manipu-
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- tain purposes;
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lated to open the gas inlet port a “crack” or
slight extent to admit a jet of gas into pipe
12, bekind the check valve 15, therein. After
the gas jet inlet has thus boeen shghtly
opened, gas will be deawn into the main
suction pipe 10, on ench suction stroke of
the pumnp piston and rhe wistare of hguid
and gas will be drawn into the pump cylin-
der through siction inlet 6, and the pas-
sage 1. . - .

In the pump cylinder, the Liquid will set-
tle onto the piston while the gus will oc-
cupy the cylinder space above the liquid, as
indicated in an. exaggerated -manner by
shade ‘or horizontal hatch lines in Fig. 2.
On the up or forcing stroke of the piston,
the gas and lquid will be compressed to-
gether and driven out through passage 4,
discharge port 8, and the pump discharge
pipe 17.

The gas supply pipe and its needls valve

«controlled jet mlet and check valve. are S0

arranged as to prevent the gas breaking the
pump suction and so as not fo interfere with
the proper maintenance ot the liquid- prim-
ing of the pump. At each suction stroke a
small proportion of gas is drawn into the
pump cylinder with the liquid and at each
foreing stroke, the gas is driven from the
pump with the liquid, and the proportion
of gas admitted can be accurately con-
tyolled by the needle valve. o

~ The body of liquid in the pump cylinder
is interposed between the ga$ and the I;{)i'ston,
and hence the piston is sealed or packed by

the liquid' against leakage of gas, and the '

various pump valves are also sealed by the
liquid against gas leakage, thereby reduc-
ing waste to the mihimum. The liquid- ab-
sorbs the heat generated by compression
of the gas, and hence it is not necessar{ to
provide water. jackets and -other cooli
means, and in other respgdts, .economy  is
paratus. - - - . ]

Where ‘handling certain Jiquids’ for cer-
) it. 1 desirable for the pump
to deliver the liquid at as high a tempera-
ture as possible, and hencé advantages ‘are
attained by thus compressing the gas and

thereby attained in the opexia%tion of the ap-- "

liquid in the one cylinder to enable the

-the needle valve.

ing

1,277,388

liquid to absorb a large percentage of the
heat of compression as well ag some of the
gas, _ . )

Apparatus embodying my invention will

Lompress liquid and gas in tanks or other

receptacles to
employment of
pressors, and
speeds.

L have used apparatus in accordance with
this invention, to great advantage in fore-
ing liquid hydrocarbon compounds and
natural gas into stills wherein the liquid is
vaporized and the gas united therewith, and
wherein jt was necessary to compress the
higuid and gas to overcome the pressure in
the still. aud wherein it was desirable -to
maintain o surplus proportion of gas in the
lguid snd gus mixture,

The incention he
for other puiposes
draw gus and lign
and compress thoen:
receptacies, .

The invention can be utilized to great ad-
vantage'in supplying the necessary air pres-
sure for elevating waiter in so-called sub-
urban ot house water supply systems, inas-
much as the ore pump will not only force

a high degree ‘without the
multistage pumps and com-
at comparatively ‘slow piston

&

ever, can be utilized
were it is desirable .to
from different sources
n the same or separate

the water into the pressure tank but will
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also simultaneously force the necessary air .

into the tank for maintaining the necessary
pressure for forcing the water throughout .
the system. ; ’
The pamp can be employed for elevating
liquid only by closing the gas jet inlet by
This gas jet inlet con-
trolled by the needle vaﬁ'@ constitutes an
important feature of. my apparatus, where-
by the operator can manipulate the valve to
secure. the largest possible flow of gas into
the pump consistent with proper operation

_of the pump where a large percentage of
.gas 1s desired in the mixture forced through

the pump discharge pipe, or whereby the
gercentage of gas in the mixture discharged

y -the pump can be cut down to the mini-
mum where, it is necessary to pump only a
small volume of gas, o
I herein employ the term “gas” in g
broad sense to mclude air and vapor, _

" It is evident that various changes, modifi-
cations and variations might be resorted to
without departing from the spirit and scope.
of my invention, and hence I do not wish to
limit my invention to the exact disclosure

‘hereof.

What I claim is:— -

an ‘upright cylin
piston for compre:
.s'a.i%’cy]inde'r, valved gas

er, a vertically-movable’

and liquid suction-

ed means con-

cylindar; . manually - contr
admitted, and

trolling the quantity of gas

1. A li%uid and fas forcing pump having| -
126
sing’ liquid_ and gas in- _—
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-contiections leading to the ufper end of said -
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a gas and tiquid discharge ¢onnection from
the upper end of said eylinder so urranged
as to maintain thb Hquid pruving of the
pump witle respect to said gas and liquid
suetion connections,

2, Appuratny For simultapeously forcing
both 11«1 nd-oand gas comprising a umg,in
pump having a combined liquid and gus
discharge pipe, and separate hyuid and gas
suction connections leading into said pump,
said last mentioned connection being pro-
vided with check wvalves and said gas con-
nection having o gas sapply jet opening
and « m,umaily controiled needle val Ve con-
trolling =uid opening.

3. Appapatus for siitttanecusly forcing
both Tiguid and gas comprising a liquid
forcing pumyp havi um 5 combined lrguid und

Lgas rlmhum- and a hmnd suction connec-

1mn f n;zl,@ a foot s

@ Jateral supply
therels \im,: nd having » needls
trolfed gas mmlet por

4. A liguid forcing pump baving a dis-
charge outlet and provided with a cylinder
go arranged that bouid and gas will sepa-
rate therein, and gas and Liguid suction con-
nections to said pump, the gas suction con-
nection being provided with a needle valve
controlied gas inlet port.

5. Apparatus for forcing a mixture of
Lignid and gus comprising » pump having a
cylinder, and u piston movable downwardly

valve and provided with
conneetion
valve con-

gus

on the suction stroke and upwardly on its

forcing stroke so that Hguid and gas wili
sepmzn’;o in the eylinder xﬁ‘, the liy
the pister, sald pump having a In;szid, st
tion in maintained pmmud Ly the Hyuid
during ation of the pump, and alsu
having a jeb inbet for gas and a valve con-
trui}mg the sane, substantially as described.

6. Apparatus for samuitanenuai_y foreing

b oper

" both Tiguid and gas comprising a single up-
" right pump having a

combined - liquid and

opening

winid on

gas discharge and a combined liquid and
gus suction connection with a gas supply
connection opening into said suction con-
naction, said suction connection heing so ar-
mm?ed aks to maintain therein the liquid
priming of the pump, substantially as de-
seribe.

7. Apparatus for sinmultancously forcing
both liguid and gas comprising a single up-
right J;qmd 1()1(mg pumr bhaving a com-
hme L lignid and gas diseharge, and separate
liquid and gas sn])pl\ contections for the
pump leading to the upper end thereof, and
so arranged as to maintain therein the hquid
priming of the puwmp, substantially us de-
scribed.

Apparatus for forcing a misture
Bauid and gas, comprising a cylinder
reciprocating piston, said evlinder 1 aving &

valved offtalie for the mixture, and also hav-
7o sietion inlet and & gas supply Jet inlet
and

oh

iz’

wf;ﬁesm{ to the suction of the eylinder

piston and. a check valve protecting said’

}'vt infet from the compression of the eylin-
u(l and piston.
A pump for forcing a mixture of liquid
and gas, suid pump having a valved offtuke
for the mixturé, and also having a check
mlved =uction inlet for the mixture, said in-
let, having suction communication with a
Ligid supply and with a check valved ga
stpply, said inlet, liquid- supply and gas
supply. being so arrdnged with respect to
the prnp as to be primed by.the liquid prim-
ing of the punip. :
1. A pump for forcing a mixture of
fauid and gas, said prap hav g w gas sup-
ply subject fo the pump suetion, an. acl]ml-
abie wwl o valve controlling sated supply, a
cheek valve protecting suid ~upplv frons the
Pran mxn;nvmmn, satil pinp also having
a svetion dolet, and o Dguid aod gas dis-
charge. ’
Signed

L()U‘lb' DOND CITERRY.
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