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To all wnam 24 m_dyrcomzjérn:.{:' l'éages, &6; y. and this diffErencé'l in -pres'sme}' e
- Be it known that I, Joun E. STARR, a citi- | though slight, may be'sufficient to cause bojl- -
- zen of ‘the United States, residing in New | ing of the liquid in said cylinder. The gas so

 York, in the county and State of New York, - eva orated from the solution occupies space 60 _'

-~ usethesame. .- ..

My invention relates to i’:l:n}l)]lj'iwements in.

_ ‘while the latter

‘are near their boiling-points; and my inven-

~ tion consists in means for preventing inter-

| h the operation of the pump
- through accumulation of gas therein, -

7 ployed has’ sucti , in
- the’pump-cylinder duriﬂi the inlet or suction

- - 5. have invented certain new and useful Im-.
- provenients in- Means for Pumping Liquids

which are Near their Boiling-Points and the

 Like; and I do hereby declare the following
. tobeafull, clear, and exact description of the |
“invention, such as will enable others skilled in -

the art to which it appertains fo make and

means for pumping liquids w

ference with

r
-

- The apparatus herein described is -.partiéu'-_

- 20 larly intended for handling strong aqua-am-
~ monia in refngera,tinﬁ_isystems , and particu-

~ larly in absorption refrigerating systems. -

pumping of liquids near their boiling-points,

L

- Twill no%pmc,ee‘d t0 describe my inven-
- tion in which ag . _

ranged In accordance with my invention is.
1llustrated - diagrammatically and will - then
- point out the novel features 1n said claims,
- Insaid drawings, Figure 1 shows diagram-.

apparatus constructed and ar-

- matically my invention applied to a pump-
- 1Ing system comprising & pump the piston of
which constitutes a valve thereof. Fig. 2

~ shows: diagrammatically the use in such a

o pumpini.system of a pump having positively-
actuated |

-

lutions of ammonia in refrigerating systems.
-~ From such description the application of the

45 invention to other uses will be apparent. |
- In absorption refrigerating systems and |
the hike the strong aqua-ammonia as with-|
-~ drawn from the absorber is generally at a |
-~ temperature ‘very close to its boiling-point.
.50 In’ pumﬁing such a fluid, if the pump em-
as suction-valves, the. pressure in

- stroke 13*-necessarﬂ37."$ﬁg- tly lower than the

- pressure between said valves and the source |
55 ol supply, owing to the resistance caused by

| Such boiling

. ‘passage.connecting t
R gas-escape valves and puppet inlet- '

.In describing my invention I will describe
-1t as employed for handling strong warm so--

in the cylinder to the exclusion of the liquid.

_ 1s facilitated by the heat con-
| ducted -from the steam-cylinder by which. -
| such pumpsare customarily operated through.

the piston-rod to the pump-cylinder. Also 6

‘during the -¢ompression or pumping stroke =~

the gas is driven into the layer of ammonia

stronger than the average of the incoming
aqua~-aramonia, -and .as such liquid near the

piston is the last driven out the aqua-ammo- .

nia in the clearance-space in the pump is

stronger than the inlet aqua-ammonia, and

{ during the next succeeding suction-stroke
and consequent reduction of pressure gas 75 ;
evaporates from such liquid left. in the clear- -
ance-space; evaporation from this source co-
ﬁ J _ . [‘operating with evaporation from the other .
. The. object of my invention is to permit -

sources mentioned to interfere with the oper-

mp 1S Nné i ts, |-ation of the pump. Such gas tends to accu-
~and particularly strong- warm- solutions of
%mmENa,_ without the pump getting gas-

mulate to such an extent as to reduce the

| to jump in its strokes, and finally to prevent

pumping of the liquid at all, the piston work-

| ing back and forthineffectively. - Coolingthe 85
aqua-ammonia between the absorber and the -~
pump is uneconomical and undesirable. This .~
difficulty—. e., collection of gas in the
pump—hags interfered heretofore with the
| use In absorption refrigerating apparatus of go
aqua-ammonia of the strength that would
give the best results, - To overcome this diffi-
culty, I provide an equalizing or gas-escape @
assage connecting the pump with tho-ab-
‘sorber or other chamber or receptacle con--g5:
taining the strong aqua-ammonia, said pas-~
‘sage.preferably connected to the spacein said . -
absorber or chambetr above the level of the . -
hquid. The pump:is provided with means
for opening thlsze(;]ﬁl,a,liz';mg' Or gas-escape pas-

sage at or about the time when the inflow of
liquid into the pumping-cylinder begins, and.
sald passage therefore serves to prevent suc-

tion upon the enteringliquid, said liquid flow- *
'-ing'int_o the:pumg.’b% gravity, and also serves.
- 8

to return: to-said- absorber or chamber any

‘gas which may collect in the pump. - I pref- . o
erably employ a pump having a mechanic-.
‘ally-operated suction valve or valves, which.
110

may with édvantage be the piston itself, but.

may also employ pumps having suction-oper- -

‘the valves themselves, friction in the pas- | ated inlet-valves.

. _ Iéo'__1 -
e time.-when the inflow of . |

I°5 .'
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10

| Reférrin-g now to the accompanying draw-
and at first more particularly to Fig. 1,

1ngs, anc f |
1 gemgna,tes an absorber or other chamber or
receptacle from which the aqua-ammonia to

be pumped is drawn. 2 designates the pipe

conveying the aqua-ammonia from said ves-
sel. 3 desi%nates a pump located below the

level of the liquid in the chamber or absorber

1, and 4 designates the equalizing or gas

escape passage. |
| Tﬁe

~comprising a cylinder ‘5, having discharge-

20

said

ports 6 at its two ends and having also cen-

tral inlet-ports 7. The piston 8 of the pump

also forms the inlet-valve. The inlet-ports
are in a passage 9, partly surrounding the cyl-
inder. 10 designates another port in the
center of the cylinder and at the top thereof,
ort connecting the cylinder with the
ZINg Or gas-escape passages4. |

equa

~ In the operation of this pump when piston

.30

 taneously by the piston and the liquid is.

8 uncovers the ports 7 aqua-ammonia flows

into the pump-cylinder by gravity, and at
the same time any %a,rs 1n said hiquid orin the
t

cylinder flows out through the balancing-pas-

sage 4 and is returned to the vessel 1. Since

ports 7 and 10 are opened simultaneously, the

such as will result in evaporation of the am-
monia. During the following or pumping
stroke the ports 7 and 10 are closed simul-

" forced out through the discharge-ports 6 and

35

- moving to permit inflow of liquid into the

40

50

discharge-pipe 18.. These operations take

place successively and alternately in the two

ends of the cylinder, the liquid being forced
out at one end of the cylinder while piston is

other end of the cylinder.
- I have shown the cylinder as provided
with puppet discharge-valves 11, but obvi-

ously any suitable type of discharge-valve.

may be employed. -

- In Fig. 2 I show a pumping system which
18 similar except that the pump is. somewhat
different. Said pump is provided with pup-
pet admission-valves 12, operated automat-
ically in the ordinary manner, and instead of
causing the piston to open and close the gas-
escape port two such ports, one at each end
of the cylinder, are provided. Said ports

are controlled by automatically - operated

55

valves. Various types of valves and valve-
gear therefor may be provided. The par-
ticular mechanmismillustrated comprisesshide-
valves 13, controlling the gas-escape ports
10, said valves connected to a valve-rod 14,

~ provided with tappets 15, arranged to be ac-

60

65 versely, when the piston in its opposite move- | supply connected to said inlet-port and the r3o

gum :
‘hand en

tuated by an arm 16 on the piston-rod 17 of
the ‘When the piston nears the left-
of its stroke, said arm 16 encoun-

- ters one of the tappets and moves the valve-
- rod 14, so as to open. the left-hand port 10

and close the right-hand port 10, and, con-

pump shown is of simple construction,

operation of the pump does not cause suction |

814,883

ment nears the right-hand end: of its stroke
its arm 16 encounters the other tappet, shift-
ing valves 13, so that the left-hand port 10 is
closed and the right-hand port 10 opened.

- My invention besides being applicable to
the pumping of liquids which are near their
boiling-points is also applicable to the pump-
ing of volatile liquids or other liquids charged
with gas or carrying such quantities of gas or

“air that a pump operating thereon, as such

pumps have usually been arranged before, is
apt to get gas-bound. _

It isobviousthat myinvention is not limit-
ed to the particular types of pump illustrated,

but is independent of the particuldr type

of pump employed. I do not limit myself
therefore to the particular details of construc-

tion and arrangement herein illustrated and .

described.

What 1 claim 1s— -

1. The combination, with a source of sup-
ply of liquid to be (fmmped, of a pump having
an inlet connected to such source of supply,

and an equalizing-passage conneeting said .

pump to said source of supply and serving to
return thereto gas which accumulates in the
pump. | L |

2. The combination, with a source of sup-
ply of liquid to be (fumped , of & pump having

an inlet connected to such source of supply,

and having also a gas-escape port at the top

of its cylinder, connected to said source of
supply, sald pump comprising automatic

means for closing said port during the pump-

ing stroke. |

3. The combination, with a source of sup-
ply of liquid to be pumped, of a pump having
an inlet connected to such source of supply,
and an equalizing-passage connecting said
pump to said source of supply and serving to
return thereto gas which accumulates in the
pump, sald pump comprising automatic
means for closing said passage during the
pumping stroke and for permitting escape of
gas therethrough prior to such closing.

4. The combination with a source of sup-

ply of liquid to be pumped, of & pump having
an inlet and gas-escape ports, the former con-
nected to said source of supply, the latter
likewise connected to said source of supply
and adapted to return thereto gas which ac-

| cumulates within the pump, said pump com-

rising automatic means for O]i)‘enin said in-
et-port to permit entrance of liquid, and for
ogening sald gas-escape port to permit escape
of gas within the pump, and for closing said
ports. 1 ,. |

5. The combination with a pump com-

- prising a pumping cylinder and piston, said

cylinder having inlet and gas-escape ports
arranged to be uncovered by said piston near
one end of its stroke, said gas-escape port lo-
cated at the top of the cylinder, of a source of
supplyof liquid to be pumped, such source of
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| | 314,983'; |

normal level of the l.iqi_li‘d'therein b.eiﬁg" above

- the level of such pump-cylinder, said escape-

. IO

port also connected to said source of supply.
- 6. In refrigerating apparatus, the combi-
nation with an absorber or other receptacle
containing aqua-ammonia at or near its boil-

ing-point, of a pump having an inlet con-

nected to.such absorber or receptacle, and an
equalizing-passage connecting said pump to
such absorber or receptacle, said pump com-

prising automatic means for opening and |

closing said equalizing-passage. .

7. In refrigerating apparatus, the combi-

nation with an absorber or other receptacle |

containing aqua-ammonia at or near its boil-

ing-point, of & pump having a central inlet

| connected to such absorber or receptacle, and

having also a central gsas-escape port, the

e

piston of said pump arranged to open and

close said inlet-and gas-escape port, and an

in the preséence of two witnésses.

* Witnesses: = .

~ "H. M. MARBLE,
J. W. SINNOTT.

JOHN E.STARR.

20

equalizing - passage connecting said gas-es-

caﬁ port with said absorber or receptacle. - -
testimony whereof I affix my signature
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