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To all whone 7t Lmzj CORCCTIL:

Be it known that I, Groren J. MURDOCK
a citizen of. the United Staves, residing at
Newark, in the county of Hssex x and State of
New Jersey, have invented certein new and
useful Improvementsin Pumping Apparatus;

~and I do hereby declare the {ollm‘vnw to be a
tull, clear, ana exact descmptmn of the same,
such as will enablie others skilled in the art tO'

whieh 1t appertﬂms to make and use the

Saille,

My invention relat% generaily to ?}ump—-
inn apparatus operated by intermittent How

of fluid thr ough a pipe or passage, and par-

ticularly to pumping apparatus dda,pted to

be operated by the exhaust from fluid pres-
suré motors such as stean engines or gas or
ol explosion engines.

The pumping apparatus herein uescmbed
1S [mltlculml} intended for mmnmmmg CII-
culation of cocling fluid through the jackets
of internal eombm;‘tmn engines, such as gas
engines, bub 18 not limited to such, use.

apparatus illustrated and deseribed in my
Patent No. 765,438, dated July 19th, 1904

- The objects of my mvention are to in-
crease the efficiency of pumping apparatus
opearsted by intermittent pulsatory fuid
pressure; to adapt such apparatus for opera-
tion by pnlmmom recurring with extreme
frequeney; to reduce to a minimum the num-
ber of valves required, and even to dispense
with falves altogether; to adapt the appa-
rafus. for pumping acainst relatively high
heads and for taking water below the level of
the pump; to male the apparatus efficient

1n oper atlou positive in action; siruple, free
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frem iia hu,f to derangement, a,nd mexpen-
,ml bo make the apparatus simple and
aitnwtme i design and exterml APPOBL-
anog

! will mow proceed to describe’ my 111?4311-

t?(}n Wlth mtmeﬂw to the fwmmpmwmn_

drawing in which one embodiment of my in-
vention 1s illuste JLLL*fh ;‘-‘fwl will then pnmt out
‘[hﬂ novel features m Lm;ms

11 the said drmvmcrs Kigure 1 s}mws 8 Oas
engine, with piping constititi g 8 eI Cuhtmw
9y *’-‘fm}l for supplying cooling water to the
engine jacket, and a punp -:*1111)(}&'%”;1;’1@* my
said puinp hmmr shown in sectl
21S 4 cleﬁw view showing 1o section the
the punLp “and the check
hﬁwmf |

Iig.

valve fornung a foot- valve

Referring *101; to the drawings and at ﬁist | tion of the Glhﬂ.llbt 18 elerted upon a column'

.cha,rge opening 3.

Tt |

embodies improvements upon the pumping |

in the direction of the outlet 3
{“:1011 -

the reiatively contracted openings 2,

j

fo Fig. 1

21T ::mamber provlded at the sides with 1n-

1, the pump Lhere shown comprises an

let openings 2 2 and at the bottom with a dis- -

At sub.:,tantmllv the cen-
ter of the air chamber is a downwardly pro-

jecting slightly tapered pipe 4 adapted to be

cmmected at the top to the exhaust pipe of
the engine or to any other source of supply
of motive fluid. 5 ~designates an annular
chamber surrounding the portion of chamber
1 in which are the openings 2. 7 designates
the eylinder of the engine, 8 the exhaust pipe

6o

thereof 9 a standpipe having a T-connec-

tion with said exhaust pipe and connected to

the inner pipe 4 of the pump, 10 a reservoir

for cooling water, 11 a water supply pipe con-

neeting said Teservoir to chamber 5,12 a pipe

1eadmn= from outlet 3 to the ;acket of the

engine cyhndcr and 13 a plpe CONVeying thc

water from said ]acket back totank 10.
The air chamber 1

and an enlarged portion 15 somie distance
above the mouth of said pipe 4, and an inter-

‘mediate neck 16, constltutmu a somewhat
contracted passage between chamber 15 and

the contracted portion 14; ~and the (}pemngs
2 are in this neck 16.
The operation of the pump is as s follows:

When the engine exhausts, a quick sharp
pressure 1s exerted in the exhaust pipe and

1s communicated through the standpipe 9

and . inner tube 4 to water within the neck

16 and contracted portion 14 of the pump.,
The water W1thm thisneck 16 and contracted

portion 14 is thereby forced through the out-

fet 3 into thé pipe 12 and thence through the
engine ]adﬂt,a,nd pipe 13 back tothe tang 10.
“While 1t might seem that the water instead.

of passing thruunh the outlet 3 and pipe 12,

would be foreed back through openings 2

chamber 5 and pipe 11, I find that in prac—

tice this 1s not the LELSL at least not to anv
considerahble extent. Wlﬂmut CDIllmlthIl‘J‘

myself to any particular theory of opemtmn
I will state that I believe the relative free-
flow of the water through

dom trom back
chamber 5 and pipe 11 is due to the followmfr
circumstances: Hirst, the action of the ex-
ha~1st pressure 1s vem"suddPH and 1s exerted
, which offers
tu such a sudden flow, less Iesmtance than
even
though the total area of said openings 2 is the
samne as the ar ea of outlet 3; seeond, the ac-

comprises a contracted |
“portion 14 near mouth of the inner pipe 4
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" due to the passage of the exhaust past the

o FD

of water of considerable height in the stand-
. pipe formed by the internal tube 4 and pipe

© 9 the effect of the action of the exhaust on |

- the water in the standpipe being first to force |
‘a jet of water from said standpipe through
the outlet 3 and then, as partial vacuum n
air chamber 15 and pipe 9 succeeds pressure

upper end of saxd standpipe, water 1s drawn

- ro back into the standpipe and neck 16, inertia
 of the moving column of water and other
. vonditions umting to cause such water to be

 drawn to the standpipe from chamber 5 to

. I.Sj'_'

the neck portion 16 rather than from the
SEELc&beyond ‘the outlet 3; third, the air
" chamber 15, which I have found by experi-

 ment to exert a marked influence upon the
. effective operation of the pump; and fourth, .

- the neck portion 16, forming a somewhat

contracted space surrounding the pipe 4 for a

~egonsiderable distance-back from the mouth
thereof. ©+ . . . o

It will be noted that since this puinp has

" no piston or valves interfering with natural
free circulation of the water, the natural or
~ ““thermo-siphon’’ circulation of the water 18
 not interfered with in any way, the eflect of
o the pun
. circulation.
. gffective on very h.iglh

. pump 22a1nst a
R {3

L .

"I have found this pump to be particularly

gines having a large number of ¢

head of more than a few feet,

I may provide a check valve 6 in the cs-
“charge pipe as indicated in Fig, 2. ~Such }
check valve is of particular use in starting up |
~ against a considerable head. If the pump 1S {
~ operated by an engine running at
; 1t may happen

_ isrunning at full speed.

B 5o

which'is larger at its receiving than at its dis-

oo charging end. - Also to adjust the action of

 _the pump to different engines, T at times pro- |

. vide a regulating-cock 18 in pipe 9 so that by

e

. ofthebeatoft
oo ostandpipe. . o T
S S | ¢ Willl)be understood that the pump herein
limited in application to use

R  described is not
6o

this cock 1 m'a,ﬁ regulate the effective action |
e exhaust on'the liquid in the

as & circulating pump or to operation by the |
 exhaust of explosion or steam engines. Tt
" may be used for the handling of variousfluids,

~_including water or other fluid carrying con-

63

L o)

siderable
1s particu

p being added to that of the natural

speed engines, or en-
lind-rs, so
that the exhaust inipulses succeed each other
with extreme rapidity. When ptrhping
35 against the small head which commonly ex-
7 ists in circulating systems of explosidn en-
~ gines, no check valve in the discharge is nec--

. essary; but when the engine is required to

. I commonly continue the contraetedpmr_
 tion 14 bevond the outlet 3 for some distance, |
‘employing for the purpose a special fitting 17

(}liﬂ«'ﬁtit-iﬁ_ﬂ of sand or sediment. It

— o

rine rur high speed |
en that this valve will remain
upen _px_'a,{;tl-cally all the tilne‘_whil_e_'the engine

scribed, a chambe
outlet and one or

ing toward said outlet.

chemically inactive material or may be pro-. -
vided with a chemically inactive lining.  *
~ The pump herein illustrated and described

pump. * The entire absence of working parts
‘makes it particularly suitable for handling
str '.ng-‘-a.cid' or alkalies as it may be made of

50

s likewise illustrated and deseribed and o
claimed broadly but not specifically in my

applicationfor Letters Patentfiled March1st, -
1 1906, Sr. No. 303,598, ST T T

" .

transmitting pulsating pressure from an en-

pressure to liquid within said chamber.

., » :

" 2. In pumping apparatus such ' as de-
‘seribed, a chamber having an outlet and one
‘or more inlets, said inlets relatively restricted
with respect to said outlet, the upper portion
of said chamber closed and forming an air
‘chamber, and means for transmitting pulsat-

8.;,

giné exhaust or othersource of pulsating fluid- -

ing pressure from an engine exhaust or other =

source of p |
within said chamber. - - -
3. In puniping

or other source of pulsating
and opening toward said outlét. .

4, In pumplng
scribed, a chamber having a relatively free

‘outlet and -one or more relatively restricted
inlets, the upper portion of said chamber
closed and forming an air chamber; and a
‘passage within said chamber adapted for
‘connection to an engine exhaust or other

pulsating fluid-pressure to hqmd

90

apparatus such . as de-

or having a relatively 4ree
_ d o ,more relatively restricted
inlets, and a_passage within sait- chamber
adapted for connection to an engine exhaust
fluid-pressure,

05

| &pr}l‘&tuﬂ: ~such as de- -

Igele

source of pulsating fluid-pressure, and open-

5. In pumping apparatus such as de-
scribed, a chamber having an air-space at one -
‘end and an outlet at the other, and a passage
‘within.said chamber adapted for connection
1to a source of supply of motive fluid and.

‘opening toward said outlet; said chamber -
having a neck portion surrounding said pas-
‘sage and connecting said air-space and outlet,
“and having one ot more inlet openings in said -
neﬂk%ﬂl‘tioﬁ_ FE U SR

110,

115

n pumping apparatus such as de-

scribed, a chamber having an air-space ot one:
end and an outlet at. the other, a passage
‘within said chamber adapted for connection
to a source of supply of motive fluid, said
chamber having a contracted portion be-

120

tween said outlet and the mouth of said pas- i

sage, and having a neck portion connecting

| said contracted portion and air space, and
| having one or more inlet openings in said
. _ ent. It| 7. In pumping apparatus such as de-
arly suitable for use as a bilge | scribed, a chamber forming at one end an air

X

1. In pumping apparatus- such as de- =
scribed, a chamber having an outlet and one =
‘ormore inlets, said inlets relatively restricted =~
‘with respect to said outlet, and means for



a3

857,477
space and having an outlet at the other end | ing an inlet. receiving liquid from the circuit
and one or more inlet openings in its sides, | and having an outlet, separated from said
sald chamber provided with a passage having inlet, connected to such circuit, and having 35
~a mouth directed toward said outlet, satd | also a closed air space, said chamber having
5 passage adapted for connection toa source of | also g passage projecting into the liquid-
supply of motive fluid. =~ - | space of the chamber toward said outlet and
- 8. In pumping apparatus such as de- adapted for connection to an engine exhaust
- scribed, a chamber comprising an air space | or the like. o o 35
and a liquid space and having an outlet, one | 11. An jnternal combustion engine com- '
‘o or more lateral inlets, and a passage adapted prising a cooling jacket and a circulating sys-
for connection to external operating means | tem therefor comprising an exhaust-operated
and having a mouth directed toward said | pump having an air and water chamber hav-
~outlet, in combination with a supply cham- | ing an_inlet and an outlet, the former rela- 4o
~ ber surrounding said first chamber and com- | tively Testricted with respect o the latter, =
15 municating therewith through said inlets. | and having a standpipe connected to the en-
- 9. In pumping apparatus such as de- gine exhaust and directed to dischurge to-
scribed, the combination of & main chamber, | ward said outlet, a valveless conduit con-
a supply chamber surrounding the same, and necting said inlet to the discharge port of the 45
~ an operating passage within said main cham- engine jacket, and.a conduit connecting the -
20 ber, said main chamber having an outlet and | outlet to the inlet port of the engine jacket.
‘having also one or more inlet o enings con- | Intestimony whereof I affix my signature,
- nectin% 1t witih sa,i((il suppl:fr cha,m_%er.-. h in the presence of two witnesses. o | P
- 10. In a liquid circulating system, the| ~ = . o S Co
- combination of a source of su%)pl_y of li?qu_id,f.'; N ,GEORGE d. MURDO_CK' Y
2y & liquid-conveying circuit comprising outgo- | - Witnesses: = .
ing and return conduits, and pumping means |  J. J. RosinNson,
In’ such cireuit consisting of a chamber hav- {

- H. M. MarBLE.
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