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UNITED STATES PATENT OFFICE. 
LOUIS BOND CHERRY, OF KANSAs CITY, MISSOURI. 
APPARATUS FOR PUMPING LIQUID AND GAs. 

1,277,383. 

To all whom it may concern: 
Be it known that I, Lou Is BoND CHERRY, 

a citizen of the United States, and resident 
of Kansas City, Jackson county, and State 
of Missouri, have invented 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 

15 
the following explanation of the accom 
panying drawing illustrating 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 ; or for other 

O steps followed in methods compounds. 
The invention consists in certain novel 

features of construction and in combina 
tions and arrangements as more fully and 
particularly set forth and specified herein 
after. 

Referring 
ings: 

treating such 

to the accompanying draw 

bodying my invention; the pump piston 
being shown at the end of its upward or 
forcing stroke. ... 3 

Fig. 2, is a vertical section diagrammati 
cally illustrating the apparatus of Fig. 1, 
showing the piston near the completion of 
its downward or suction stroke. 

In the particular embodiment illustrated, I 
show a reciprocating pump having a yerti 
cal cylinder 1, supported in any suitable 
manner and by any suitable means, and pro vided with a vertically reciprocating piston 

Specification of Letters Patent. 

Figure 1, is a vertical section somewhat diagrammatically illustrating apparatus em 
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2, actuated on its downward suction stroke 
and on its upward forcing stroke by any 
Suitable mechanism well understood b 
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 Tanged at the upper end of the cylinder, 

and in this instance, both communicate with 

55 

6) 

65. 
a common duct, or passage 4, opening into 
the Rer 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, opens into the 
Outer, end portion of this passage 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 Ron in its length with any 
suitable upwardly opening foot valve ii. 
The discharge port is here shown alined 
with the suction port and opening upwardly 
through the head 5, to receive the pum 
discharge pipe 17 
and gas to a sing 
or to a still accordin 

e tank, to separate tanks, 

which the same is to be subjected or accord 
in the example illustrated, a gas supply 

pipe 12, opens laterally into the main suc 
tion pipe above the foot valve therein and 
preferably adjacent to the suction port of 
the pump. This 
suitable source:o 
source of gas or air under light 
However, the gas or air need not 

gas supply usually any 

which conveys the liquid 

PE 12, extends from any 
ressure. 
under: 

70 
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to the material being 
handled and the subsequent treatment to 90 

to the work to be pyrformed thereby. ' 

100 
pre sure. The gas supply pipe is provided. 
with a manually 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 in 
let port and the main suction pipe of the 
pump, a suitable upwardly or inwardly 
opening check valve 5, is arranged in the 
gas supply pipe to prevent back flow of gas 
and liquid in said pipe. 
When starting up the apparatus, the jet 

opening, perforation, or port 14, is tightly 
closed by the needle valve 13, to cut off the 
gas Supply, until the pump is properly 
primed by the iquid & d is in operation 
forcing liquid through discharg'; pipe 7. 
When the purp is in full liquid forcing 

operation, the needle valve 13, is manipu 
5 
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60'. 

forcing stroke, the 

lated to open the gas inlet, port a “crack’ or 
slight extent to air; it a jei of gas into pipe 
12, behind the check valve 15, therei. After 
the gas jet, in test las, thus been slightly 
opened, ga: wilt is 'wr into the main 
suction pipe 1"). . . . . silei i}} stroke of 
the pup piston aid the laix tire of liquid 
and gas will be drawn into the plunp cylin 
der through siliction, ini et {3, and the pas 
sage 4. . - w 

In the pump cylinder, the liquid will set 
tle onto the piston while the gas 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 liquid 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 needle valve 

controlled jet inlet, and check valve, are so 
arranged as to prevent the gas breaking the 
pump suction and so as not to interfere with 
the proper maintenance of 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 

gas is driven from the pump with the liquid, and the proportion of 
tolled by the needle valve. 
The body of liquid in the pump cylinder 

is interposed between the gas and the piston, 
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 minimum. The liquid ab 
sorbs the heat generated by compression 
of the gas, and hence it is not necessary to 
provide water jackets and other cooling . 
means, and in other respects, economy is 
thereby attained in the operation of the ap 
paratus. ... -- 

liquids for cer Where handling certain 
tain purposes, it is desirable for the pump 
to deliver the liquid at as high a tempera 
ture as possible, and hence advantages are 
attained by thus compressing the gas and 

85 liquid in the one cylinder to enable the 

compress liquid an 

the water into the 

, the needle valve, 

gas admitted can be accurately con 
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liquid to absorb a large percentage of the 
heat of compression as well as some of the 
gas. 
Apparatus embodying my invention will 

gas in tanks or other receptacles to a highr degree without the 
employment of multistage pumps and com 
pressors, and at ::mparatively slow piston speeds. 

have used apparatus in accordance with 
this invention, to great advantage in fore 
ing liquid hydrocarbon compounds and 
natural gas info stilis wherein the liquid is 
vaporized and the gas united there with, and 
wherein it was necessary to compress the 
lic titl and gas to overcome the pressure in 
the still. and wherein it was desirable to 
inaititain a surplus proportion of gas in the 
liquid trici gi is fixture. - 
The ii 4: $; it ha) is ever, can be utilized 

for other pilises "iere it is desirable to 
draw gas and liq: ; rom different sources 
and co-press tirety in the same or separate receptacies. 
. The invention can be utilized to great ad 
EEng the necessary air pres Sle 

urban or house water supply systems, inas 
much as the ole pump will not only force 

ressure tank but will 

or elevating water in so-called sub 

7) 
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95 also simultaneously force the necessary air . 
into the tank for maintaining the necessary 
pressure for forcing the water throughout. the system. 
The pump can be employed for elevating 

liquid only by closing the gas jet inlet by 
This gas jet inlet con 

trolled by the needle 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 is desired in the mixture forced through 
the pump discharge E. or whereby the 
Er's 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 S. 

I herein f the term “gas” in a 
broad sense to include 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 cylinder, a vertically movab 

cylinder, manually - controlled means con 
trolling the quantity of gas admitted, and 

1. A Tid and gas forcing pump E. 
e - 26. piston for compressing liquid and gas in . . . 

E. valved gas and liquid suction connections leading to the upper end of said. 
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gas lischarge and a lit 
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a gas and liquid discharge connection from 
the tipper end of said cylinder so is r"a gel 
as to maintai: the liquid prising {}f this 
up will respect to said gas : Yad liquit 

Sinction collections. 
2. A pp: rat's for simultaneously forcing 

both lific art gas comprising a single 
pain h \ing a cubined liquid and gas 
discharge pipe, : iiii separat: liquitt and gas 
suction conne: ions leading into said pili): ), 
said last entioned connection being pre 
vided with check valves and said gas con 
nectioi having a gas stapply jet opening 
and ; }); Tally controiled needle Valve con 
trollii r saici opening. 

3. \pi: "at is for sin it taneously forcing 
both litic and gas comprising a liquid 
forcing play having a 'tilized liquid and 

ifi stat:tio connet 
and provided with tion is ving a foot, waive 

: }; it "it gas $ 3. 
it reint 1. as having it needle valve Con 
troliet gas inlet (r. 

4. A liquid forcing purp having a dis 
charge outlet and provided with a cylinder 
so arranged that liquid and gas Wii sepa 
rate therein, and gas and is lid suction coin 
nections to said pump, the gas suction co 
nection) being provided with a needle valve 
controllied gas inlet port. 

5. Apparatus for forcing a mixture of 
liquid and gas comprising a pump having a 
cylinder, and a piston movable (low awardly 
on the suction stroke and upwarily on its 
forcing stroke so that. iijuici and g:ls will 
separai. 
the pist: , said play having a lit}lic * : 
tity in is: naintained print: isy the ii, it 
during it: {}}teration of the ptar), aid als. 
havig i t . ii: it for gas a a \': '' {:}}}- 
trolling the sale, sistantially as esci'i i}{(i. 

6. Apparatus fol' sinuitaneously forcing 
both iiid and gas coprising a single lip 
right pirap having a combined if it in 

''{}}S(;ctio opening 

in the cylinder with the listid oil 

gas discharge and a combined liquid and 
gas suction connection with a gas supply 
collection opening into said suction con 
lection, slid sliction connection being so ar 
ranged as to maintain the rein the liquid 
prining of the pulp, sistantially as de 
scribeci. . 

7. Apparatus for siltaneously forcing 
?t it; id : in gas coil rising a single ip 

righf. icuid forcing put a \ing a coin 
hined it; tail and gas disclarge, and separate 
liquid and gas stily connections for the 
piliup leading to the upper end thereof, and 
so arranged as to maintain there in the liquid 
riting of the paup, substaitially is de 

scribed. 
S. Apparatus for forcing a mixture of 

lictiti and gas, comprising a cylinder and 
trei) rotating listol, said cylinder having a 
valveti offtake for the lixture, all also hav 
if g : Sction inlet, and a gas stipply jet inlet. 
exposed to the suction of the cylinkler and 
piston and a check valve protecting Said 
-jet inlet from the compression of the cylin 
tier aid piston. 

9. A pump for forcing a mixture of liquid 
and gas, said tip having a valved offtake 
far the six furé, and also having a check 
alves suction inlet, for the mixture, said in 

let having suction communication with a 
litti supply and with a check valved gas 
st) ply, said inlet, liquid supply and gas 
sliply being so arranged with respect to 
the pilip as to be printed by, the liquid prim 
ing {}f the pillip. 

1(). A pii) for fo'citg a unixture of 
litic it gas, saici li is a sing a gas sui 
ily saillicci i (; lit is stiction, all, adjust 

alie intelle valve 'introlling said stipply, a 
!ck als' 'i'i'i is sail stilly froli fle 
}}}} ("}It ressit}}, saic 1)) () also laying 
a sictiti inlet, a ii ( ; lit is a gas (lis 
charge. 
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