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~ UNITED S

' PUMPING APPARATUS.

To all whom 1t may concern: -

Be it known that I, GEorGe J. MURDOCK,

AP e LS —

TATES

- -

LN

' Specification of Letters Patent.  Patented Sept. 22. 197
- Application filed March 1, 1906. Serial No. 303,598

42 gre detail views, the former an end view

and the latter a longitudinal section, showing

~ a citizenr of the United States, residing at | the valve 5 separate from the air chamber

 be a full, clear, and exact deseription of the
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useful Improvenients in Pumping

‘design and external appearance..

Newark, in the county of Essex and State of
New Jersey, have invented certain new and
. . Appara-
tus; and I do hereby declare the fo"il(m'ihg to

same, such as will enable others skilled mn the

art to which it appertains to make and use

F

the same.

| shows a central vertical section of a further
“alternaiive valveless form of my apparatus;

My invention relates generally to pumping.

apparatus operated by intermittent flow of
fliid through a pipe or passage, and particu-
larly to pumping apparatus adapted to be
opera‘ed by the exhaust from fluid pressure

‘motors such as steain engines or gas or oil ex-

plosion engines. '

The pumping apparatus herein | described

is particularly intended for maintaining cir-

cnlation of cooling fluid through the jackets
of internal combustion engines, such as gas
engines, but is not limited to such use. 1

embodies improvements upon the pumping |
- app

aratus illustrated -and desecribed i my
Patent No. 765,438, dated July 19th, 1904.
The objects of my.invention are t8 In-

but connecte‘i thereto by a nipple, this bei

~ GEORGE J. MI'RDOCK, OF NEWARK, XEW JERSEY.

55

desirable when the air chamberis to be tilted, .

as when the engine itself is inclined, Fig. 5

and Fig. 6 shows the use of a discharge check

valve In connection with the pump shown mn

Fi%. 5 SR -
~ Referring now to the drawings and at first

to- Fig. 1, the pumping apparatus there
shown consists of an air chamber 1 provided

60

65 b

at one side with an inlet opening 2 and at the

'bait(;}ll with a discharge opening 3. At sub-
stantially the center of the air chamber 1s a

70

downwardly projecting slightly tapered piﬁe '-
he -

4 adapted to be connected at the top to t

exhaust pipe of an engine or other source of
supply of motive fluid. As already stated,
this apparatus o

as may be obtained from the exhaust pipe of
an engine, though of course, they may be
obtained from other sources. -

5 designates a check valve connected to

75

. erates by the aciion of re-
curring pulses of fluid-under prescure, such

80

cresse.the efficiency of pumping apparatus | the admission port 2 and arranged to prevent

operated by intermittent pulsatory fluid pres-

sure; to adaptsuchapparatus for operationby

pulsations recurring with eéxtreme frequency;

to reduce to a minimum the number of valves
required, and even to dispense with valves al-

together; to adapt the apparatus for pump-

ing against relatively high heads and for
taking water below the level of the pump; to
make the apparatus efficient in operation,
positive in action; simnple, free from lhability

to derangement, and inexpensive; and to

make the apparatus simple and attractive in

I will now cheed to describe my inven-

tion. with reference to the accompanying
drawings, in which said embodiments of my

invention are illustraied, and will then point

out the povel features in claims.

In the said drawings, Figure 1 shows a cen-

proved pumping apparatus; Fig. 21s a similar

view of an alternative form of the device hav-

- ing a valve on the discharge side as well as on

theadmissionside; Fig. 3isadiagram showing

the manner of connecting this pump in the
circulating system of an engine; Figs. 4 and

Fo g R A e

seturn flow of water. In many cases where

‘the head to be pumped against is small, this

check valve 5 is all that the pump requires.

Such is the case usually where the pump is

employed- for circulating cooling water

B

through the jackets of internal combustion

engines, compressors and the like, as the
head 1o be pumped against in such cases 1s
usually small.
a considerable head I may provide a second
check valve 6 co’nnecte(? _

outlét 3 and arranged to prevent back flow of
the water through said outlet, as shown in

ut when pumping against

to the ¢’scharge

95

Fig. 2. By means of this second check

valve I have been able to pump water

azainst as much as twenty-five feet of head;

‘the pump being operated by the exhaust of
an explosion engine operating under ordinary

- . _ | conditions—i. e., without excessive pressure
tral vertical section of one formn of my 1m- | ke

of the exhaust impulses.-

 Fig. 3 shows the manmner of connecting this

pump to be operated by the exhaust of an

"explosion engine, and to -circulate cooling

water through the jacket of-such engine. 7
designates the cylinder of the said engine, 8
the exhaust pipe thereof. 9 the standpipe

100
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connecting said exhaust pipe with the inter- | angle of about forty- five degrees;.and this™ * "=
nal tube 4-of my pump, 10 a reservoir for | arrangement of the adigission passage has a
cooling water such as is commonly provided | further advant age that the c]aﬁper 16 of the .7
In connection with such engines, 11 the water check vaive 35 is substantially horizontal Ll
5 supply pipe therefor conneeted to check | when closed, which position 1 find to be 59
valve 5, 12 the pipe leading from my pump to | most * advantageous. However, I do not . o
the cvlinder jacket of the engine, and 13 the | limit myself to any particular angle of the - ..
pipe conveying the water from said jacket | admission passage or to any part:ci;larl,‘: RO T
back to tank 10. While in Fig. 3 I have | closed position of the clapper of the check e L
10 shown the one-valve type of pump, the two- | valve. Similarly, I believe it expedient to 75 o
valve type of pump shown in Fig. 2 may be | cut away at an angle, the lower portion of -
substituted for the one-valve form, without. -thesinternal tube 4 of the pump, as shownin
any change in the connections or piping. . |-the drawings. And customarily T taper the -
The operation of the pump 1s as follows: | discharge passage 3-of the pump in the man- s
15 When the engine exhausts, a quick sharp | ner shown, so as to form substaxniiaily a con- gg
pressure-is.exerted in the exhaust pipe and | tinuation of the tapered portion 14 of cham- B
1S communicated-through the st-andpipe G 1{berl. | S . | *’
and internal tub2 4 of the pump, to the inte-] T have found swinging check valves to be
rior of the air chamber 1. Supposing as is | the best for this type of pump and I prefer
20 normully the case, tliat the lower portion of | toso attach the valve that the clapper there- g5 |
sald air chamber contains water, such water | of, when in the closed position, 1s substan- -
1s foreed violently downward through the | tially horizontal, for the reason that I find =
tapered portion 14 of chamber 1, prod ueing a | that the valve when so arranged permits the o
vacuum in the upper portion 15 of the air pump to. be used with higher speed engines |
25 chamber 1. Iminediately after the pressure | than when the clapper is quite oblique mn its 90 |
| has ceased in the exhaust pipe 8 and stand- | closed position. f) Eate found the one-valve o
pipe 9, a slight vacuum usually exists in this | form of pump to be more eflicient as a circu-
standpipe; and the suction produced Ly the | lating pump for high speed engines, than the
- yacuum in the upper portion 15 of the air two-vaive form, -and with this one-valve
20 chamber 1, aided by the shight vacuum exist- | form of pump it is possible to use tlhie pump 95
g in the standpipe 9 (in case such vacuum | on verv high speed engines, even those hav-
does exist in said standpipe) causes the water | ing a number of cylinders connected to the
to flow through pipe 11 and check valve 5 same exhaust pipe.  When the speed of the
Ito the air chamber 1. . lengine is very low, however, I sometimes
35 . While I have deseribed the operation as | em vioy the second valve. - 100 .
occurring with at least a small amount of - With the one-valve form Of-PUIIIp, the .
water in the lower portion of the air chamber standpipe 9 must be carried up at least to the
1, as a matter of fact the pump will start dry, | heicht at which the pump 15 to deliver.
even drawing water upward from as much [ Where this height is considerable, this is
40 a3 a foot below the level of the pump. In | sometimes objectionable, and in such case I 1006 |
normal operation, and even acier the engine | employ” the second vaive, which prevents . - :
has stopped after once veing started, the | back flow of water into the standpipe when |
- water usually fills the internal tube 4 of the -the engine is not running. ~ -~
- pump and rises to a considerable heightinthe | While I do not commit myseif to any f
45 standpipe 9. 1In the one-valve form of the theory of operation of ‘my pump, I believe 110 i
punip shown in Figs. 1 and 3, during the | that the effeet of the communication of the
operaticn of the engine the water will usually | pressure of each exhaust impulee in the ex-
rise in the standpipe to the level at which the | haust pipe through the standpipé to “the
pump delivers: but this does not in any way | chamber 1, force= the water in said chamber
50 Interfere with the action. of the pump. The | violent!y downward rough the contracted 115
- upper portion 15 of the air chamber 1 being | portion 14 into the outiet, and that suction
-~ without outlet at or near.the top, said space | is inducei] by this action, creating a partial
| alwﬁj"s-r(#mﬂi_u_:-s blled with air or othey vapor. | vacuum in the upper portion 15 of chamber
- T1imd that the sh ape amd arrangement of | 1. Observation has chown me that in most
o 55 the pasts has mueh to do with the efficient | cases the passage of an - exhaust impulse 120
- operation of the pump and with its ability to | throueh the exhaust pipe of an explosionen- -
~ be'operated by exceedinglv rapidly recurring | gine. Is suceeeded by a shght vacuum in such
pulsations of fluid-pressure, such for examiple pipe. This vaicuum in the exhaust pipe is
~as obtain in the exhaust pipe of & high speed not-constant; it depends for its existence on o
- 60 multi-evlinder engine, - I believe the aper- | the leneth of the exhaust pipe, upon whether 128
- g Torny of the chamber 1, and particularly La nnifller is used or-not, upon the dinmeter -
the tapered form of the lower portion 14 [ of the exhaust pipe, and other c¢onditions. |
thercof. adds materially to the efliciency of | Under certain conditions this partial vacuum
- the pump. So alss in iy opinton, dees the ) in the exliaust pipe following the passage of
-~ - 85 arrangement of the admission passage 2 at an Jan exhaust charge therethrough is almost 130
e ST IR | A o | | i - - o |
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~nothing, but I have found that my pwap
works as well when cennected to such an ex-

- 899,458

~ haust pipe as when connected to one in which

thére is a considerable vacuum foilowing

each exhaust impulse. It seems clear to me
therefore, that the operation of my pump is

not due to the formation of the partial vacu- |
‘um 1n the exhau st pipe of the engine, butis
. _ . due to the formation of a partial vacuum in

 of compression of the air in said chamber as

15

20 .
throws the water downward through the

‘the water rushes in through inlet 2; such
~compression being due to the inertia of the
upward rushing column of water entering the
air chamber through inlet 2 at an angie of

about forty-five degrees. Such compression
together with the weight of the clapper 16 of

-thevalve 5, causes said valve to close quickly,

and reaction from the over-compression

tapered portion 14 of the air chamber. These
operations recur rapidly with the recurring

- exhaust puises in the exhaust pipe. -

25

I have found that if, while the engine is

running, the hand be placed over the intake |

~end of valve 5, a violent suction is felt imme-

30

diately after the passage of each exhaust
charge. This enables the pump to lift water
from a level considerably beiow the pump

‘and even to start dry.

In the valveless form of thé'.pump , shown

m Fig. 5, 1 have found it desirable to vary

- the proportions of the parts cOnsiderabl}

35

10

- 15.
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1

from -those of the valved forms of pump:

shown in the preceding figures, though the
' es of operation are the same..
- The air chamber, 1%, is contrazted for a con-

neral princi

siderable distanee above the bottom of the

internal passage, 4, and then above said con- -

tracted portion there is an enlarged air space
The water supply pipe, 11, communi-
cates with a belt or annular space, 17, sur-
rounding the .chamber 1%, and a number of

‘relatively small openings 18 are provided to
connect the interior of said belt with the in-
terior of chamber 1*. This pump operates:

u&mn_the principle that when pressure due to

assage 4, the relatively large discharge out-
et 3 offers less resistance to the sudden pas-
sage of the water-than do the relatively

small holes 18, and therefore the greater por-

tion of the water passes out _tlirough out-
let 3, rather than through openings 18.

pulse, water flows in again into chamber 13,
and the operation is repeated. I have found

this form of pump to work very efliciently as-
“a circulating pump for exlp]osmn engines, and
believe it to be especially suitable for very

high speed éngines; that is to say, I believe

the annular air space in the upper part of |
" chamber 1, followed quickly ‘by some degree

e pussage -of an exhaust pulse, or the like,
18 exerted through™ the standpipe 9 and|

, _ Im-
mediately after the passage of the exhaust

‘engines than any or tne vasved forms of pump

deseribed above, il.l'l]lOi_igll the single-valve
pump is capable of working with

any of the engines now in use.

very great advantage of the pump shown in

L]

yractically
ut the ab-

‘sence of valves or other moving puids is a

65
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Fig. 5, insuring absolute reliability. Under

a discharge check valve, 6, as indicate

limited in application to use as circulatin

‘pumps, or to operation by the exhaust of
explosion or steam engines.  They may be
used for the handling of various fluids, in-

special circumstances, as where the pump i1s

| to work agammst considerable head, 1 provide
scharyg clinFig.'

{ 6; but ordmanly this is not necessary. ;

- It will be understood that the various

forims of pu_ml)s lierein described are not

75

cluding water or other fluid carrying consid-

eruble quantities of sand or sediment. The

| entire ahsence of working parts in the pump

shown n Fig: 5 makes 1t particularly suit-

‘able for handling strong acids or alkalies, as

it may be made of chemically inactive mate-

ral, or provided with a chemically inactive

lining. F '
The valveless form of pump shown in Fig.

5 1s claimed specifically in my Patent No.

857,477, dated June 18, 1907. In said pat-
ent 1 huve also claimed a circulating syste
whereof a pump such as shown in Figs. 1 anc

5 of this case forms a part.
What I elaim is:—
1. In" pumping _

scribed’ an air chamber provided with an

inlet and with an outlet, separate from said
inlet, for the fluid to be pumped, in combina-
tion with a source of supply of pulsations of
fluid under pressure, and means connecting

apparatus such as de-

85

-90
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the same to the interior of said cha.mber ata

point below the top thereof. L
2. In pumping apparatus such as de-

inlet, for the fluid to be pumped, the cham-
ber being contracted between said inlet and

‘outlet, in combination with a source of sup-

110

ply of pulsations of fluid undex pressure, and -

means connecting the same to the interior
of sald chamber at a point below the top

thereof. s - -.
3. In pumping apparatus such as de-

seribed, an alr chamber provided with an

ilet and with an outlet, s_epm'a-te-'fmm sald

inlet, for the fluid to be pumped, and. pro-
| vided further with a passage adapted for

connection with a‘source of supply of flmd

under pressure, said-passage directed to de-
liver its contents past said inlet toward said -

i)l‘ﬂf‘t. L .

4. In pummning )
seribed, an air chamber provided with an
inlet-and with an outlet, separate from said
inlet, for the flurd to be pumped, the cham-

it to he capable of working with higher speed | ber being contracted between said inlet and

apparatus such as de- . .
125;

115.

120 -

e |
-_scribed,_- an gir chamber provided with an
inlet and with an outlet, separate from said"
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adapted for connection with a source of 'sﬁ"’f’—-_

] -
- ) L]

oL oA -

ply-of fluid under pressure, said passage

rected to deliver its contents. through the
contraeted

sald imnlet toward said outlet, said inlet ar-

ranged obliquely with respect to such direc-

~ tion of delivery, there being a closed air space

19

, ‘20 l
- said inlet toward said outlet, there bein
~closed air space above such inlet and point

~outlet, for fluid to be pumped, there being a

30

40

T, In--'punlpin
25

ternal passage:

Al

above such inlet and point of delivery.

let, for the fluid to be pumped, and with a

passage cirected to deliver its contents past
g a
of delivery. _- |
. apparatus such as de-
scribed, an’ air chamber provided with an
outlet, with'an internal passage adapted for

connection to a source of supply of motive

fluid and with an inlet, separate from said

closed air space above the mouth of said in-

8. In pumpin .a*pparatus -such.-_'.*a;s dé-

‘scribed, an air chamber provided with: an

outlet, with an internal passage adapted for
connection to a source of supply of n:otive
fluid and arranged to direet. its contents
toward said outlet, and with an inlet, sepa-
rate from sald outlet, for fluid to be pumped,
sald .chamber being tapered between said
inlet and outlet, there being a closed air space

“above the inlet. -

9. In pumping apparatus such as - de-

- scribed, an air chamber provided at one end

.45

50

with-an outlet and provided with an internal

passage projecting from the opposite end of
sald chamber toward said outlet and arranged
to discharge its contents in the direction of

such outlet, said chamber further provided
at one side with an inlet, séparate from said .
~outlet, for fluid to be pumped, and having
a closeq annular air space above said inlet |

“and surrounding said passage. -

95

10. In pumping apparatus such as de-

scribed, an air chamber provided at one end_
with an outlet and provided with an internal

 passage projecting from the opposite end of

.60

65

sald chamber-and directed to discharee its
contents in the direction of such outlet, said

chamber further provided at one side with an

inlet, separate from said outlet, for fiuid to be
pumped, and having a closed annular air

“space ahove said inlet and surrounding said
‘passage, the chamber being tapered between:

sald inlet and said outlet. _
11, In pumping apparatus such as de-

. 809,458 .

portion of said chamber past the
sald inlet to the said outlet. @ - .
-+ 9. In pumping apparatus such as de-
. scribed, .an_air champer provided with an
inlet and with an outlet, separate from said
inlet, for the fluid to be pumped, and. with a
~ passage directed to deliver its contents past

T e

__________
- ——r=r
. —m
—

directed to discharge“its contents in the di-
rection of such outlet, said chamber provided

at one side with an inlet, separate from said
| outlet, for fluid to be pumped, the annular
space above said inlet and-surrounding said

passage constituting a closed air space.

-~ 12, In pumping apparatus such as de-
scribed, an air chamber provided with an in-
let passage projecting from one end toward
‘an outlet i the other end and directed to dis-
| charge its contents in the direction of such-
-~ 6. In pumping apparatus such as de-
seribed, an air chamber provided with an in-
let and with an outlet, separate from said in-

outlet, said chamber further provided at one
side with an'inlet, separate from said outlet,

n air chamber tapering from one -
end toward an outlet at the other end and
provided with an internal passage projecting
from such larger end toward such out-l‘,et- an(
70

75

for fluid to be pun'ﬂ)ed arranged obliquely :

with respect to the direction of discharge of
contents of said passage, the annular space
above said inlet and surrounding said pas-

sage constituting a closed air space.

13. In p‘umpllpng apparatus such as de-
seribed, an air chamber provided with an
outlet and with an internal passage adapted

for connection to a sourde of supply of mo-

tive fluid, and directed to discharge its con-

opening check valve for said inlet. -

14. In pumping apparatus such as de-
‘seribed, an air chamber
outlet and with an internal passage adapted
for connection to a source of supply of mo-
tive fluid, and directed to discharge its con-

rovided with an

85

90

tents toward said outlet, an inlet, separate
from said outlet, for liquid to be pumped at
| the side of said chamber, and an inwardly

95

100 - ._

tents toward said outlet, an inlet, separate -

from said outlet, for liquid to be pumped at

the side of said chamber, and an inwardly

opening swinging check valve for said inlet,
the clapper of said. valve substantially hori-
zontal 1n the closed position.

105

15, In pumping apparatus such as de-

scribeqd, an air chamber ]inrm'idod with an
outlet and with an internal passage adapted

110

for connection to a source of supply of mo-

tive fluid and directed to discharce its con-
tents towards said outlet, said chamber pro-
vided at one side with an inlet opening, ar-

ranged obliquely with respect to such diree-

tion of discharge, in combination with an in-

115

wardly opening swinging check valve for said

inlet, the clapper of said valve heing substan-

tially horizontal in its closed position.
16. IJn pumping apparatus such as de-

120

scribed, an airchamber provided with anin-

et opening and with an outlet opening, and

with an internal passage adapted for connec-
tion to a source of supply of motive fluid and
directed to discharge'its contents toward said

outlet and past said-inlet, said passage cut

away obliquely opposite said inlet.

17. In pumping apparatus such as de-
scribed, an air chamber having an inlet and

an outlet, the portion of said chamber bhe-

130
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tween sald inlet and outlet tapered, said

- chamber further having an internal passace
- adapted for connection to a souree o -suppTy
of motive fluid and projecting into the said

5 contracted portion of 23id chamber, said

passage cut.awdy obliquelv-opposite inlet

‘opening.

R

. Iﬂ tﬁStimony WhEI'EGf I &fﬁxmy Signature’
‘in the presence of two witnesses, _

_ GEORGE J. MURDOCK.

Witnesses: .

' May I. TRiMBLE,
H. M. MARBLE.
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