No. 765,438, . . 'PATENTED JULY 19, 1904
o - @, J. MURDOCK. - - '
' PUMPING APPARATUS,

. APPLICATION FILED MAY 18, 1003.
‘N0 MODEL. |

3 SHEETS~SHEET 1.

LY il . % i ‘ l _ ! §
\H‘_ \ — : - ll‘ 'I e ﬂl | F= ) ‘?l\ _ .
| . l %
S TR Tl e
e | g Q
. _::yﬂ
E| _
FL[I _ | - N [
\\\E\H = l II | {1 - l I ,- \ - k ‘ l I
, I l
| IREE | |
-WITNESSES: | $ | S . INVEN_TIO'R& -

Pun 2000 1. GoersBs ol

ATTORNEY.




No. 765,438. PATENTED JULY 19, 1904,

¢. J. MURDOCK.

PUMPING :APPARATUS.

_ APPLICATION FILED MAY 18, 1903.
NO MODEL. | | 3 SEEETS—SHEET 2.

\ \% 2
| 5 S
1 = e [} 1 - &
@"_/'_ Q
& g A
\]4 Lo
A 3
t.% 1 —
; —r
\
)
WITNESSES: . : ~ INVENTOR:

Q,m?/?mf@h »

- JPalpts =L WM/ZE” ﬁ:@@@‘,‘-q@ e /.

W‘W( A /@%



No. 765,438. B ~ PATENTED JULY 19, 1904,
- @. J. MURDOCK. '

 PUMPING APPARATUS.
APPLICATION FILED MAY 18, 1803,

N0 MODEL. - - | 3 SHEETS—SHEET 3.

26

. > " . o
JI
I’ o 1 | 1 | iy
'1 Y aillid | T LLI'HJHH D
- IR 1 N ! il SiEREai ki e
. I [HTHT ! HEGUHUHBu _l 11 j
E ' -. _ it
L ¢ ) . o . | . 'l'!|
| ' °
Tl _ B BRI
. |r J
i.r"i-

R _ l _
nmﬂ_‘* e — c, CE= =il 5 ﬂ@
Nl - o | \ E—“
'. ' i @
: tl m il w
| N n | N i =—' |
L/ -
Lk o - - - I k l[
i — = - T g
Dl e e § Ii--' ~ — - ke | *i

2
2,0

WITNESSES: - NVENTOR:

- UQD CLW’ E@,wcwiffv ﬁgmrgc oJ o Jundock
| BY

me | M




LO

15

20

30

35

40

- ure 1 shows my 1mproved apparatus in con-

No. 765,438.

UNITED STATES

Patented July 19, 1904.

PATENT OFFICE.
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To all whom Tt may concern:

Be 1t known that I, GEoraE J. MURDOCK, a
citizen of the United States, residing at New-
ark, in the county of Kssex and State of New
Jersey, have invented and produced new and
original Improvements in Pumping Appara-
tus; and I do hereby declare the following to
be a full, clear, and exact description of “the
1nvent101:1 such as will enable others skilled in
the art to which 1t appertains to make and use
the same, reference being had to the accompa-
nying drawings, and to fioures of reference
marked thereon, which form a part of this
specification.

This invention relates to that class of pump-
ing apparatus operated by the intermittent
flow of a fluid, and especially by the exhaust
from engines or motors driven by the ex-
pansion of gases; and the objects of the in-
vention are to obtain means in connection
with such gas-engines for forcing a circula-
tion of water through the water-jacket sur-
rounding the cylinder more positively than
can be secured by thermosiphon means, to
utilize for forcing such circulation the ex-
haust of the engine, and thus employ power
which would otherwise be wasted, to obtain
a simple construction having a minimum num-
ber of moving parts, to secure a strong, uni-

form, and constant flow of water through the |

Water-;]acket to prevent oil and carbon from
the engine passing over into the water-sup-
ply. to employ such circulating means upon
automobiles, and to obtain other advantages
and results, some of which may be referred
to hereinafter in connection with the descrip-
tion of the working parts.

The invention consists in the improved

pumping apparatus and in the arrangements

and combinations of parts of the same, all
substantially as will be hereinafter set forth
and finally embraced in the clauses of the
claim. |

Retferring to the accompanying drawings,
1in which like figures of reference indicate the
same parts in each of the several figures, Fig-

nectlon with a gas-engine, certain of the parts

| same.

(No model.)
Figs. 2 and 3 show in plan and cen-
tral cross-section, respectively, one of the

SCreens employed to exclude foreign matter
from a certain pipe or tube of my apparatus.
Fig. 4 illustrates in side elevation my appa-
ratus applied to an automobile, the side of
which is removed to disclose the construction

more clearly. Fig. 5 is adlagrammatic view
of the partsasthey appearinrear end elevation
of the automobile. FKig. 6 1s an enlarged de-
tall of a certain float-valve-controlled connec-

tion, and Fig. 7 1s a plan of the automobile

with the seat and upper parts removed.

- In Fig. 1 of said drawings I have shown my
invention in connection with a gas-engine of
any ordinary type, the exhaust—plpe of said
engine furnishing the intermittent fluid-pres-

sure necessary to effect an action of my appa-

ratus, although it will be understood that any
other means of securing such pressure could
be used equally well. In said general con-
struction 2 indicates the cylinder of the en-
ogine surrounded by a jacket 3, forming an
annular -water-space 4 between. Into said
cylinder a supply of hydrocarbon explosive

‘mixture 1s admitted in any suitable manner,

as by a pipe 5, and exhaust takes place-through
a second pipe 6, which preferably has at or
near its end a muffler 7 of any approved type.

In applying my invention to the gas-engine
a tank 8 or equivalent means of supplying
water is provided, from which a lower tube 9
leads to a lower point of the water-jacket, and
intermediate of its ends the said tube 9 is pro-
vided with a vertical stand-pipe 10, extending
upward therefrom. Preferably said stand-

pipe 10 1s at a point below the top of the wa-

ter-supply provided wrth an air-chamber 11,
formed in any suitable manner by enlarging
the top of a lower section 12 of the stand-pipe
and introducing an upper section 13 through
the top of the said enlargement 14 nearly to
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1ts bottom. Said Stand-plpe 10 1s carried up- -

ward sufficiently higher than the water-sup-
ply to prevent water flowing over into the
engine-cylinder under any conditions and 1s
then connected, as by tube 15, with the ex-
haust-pipe 6 of the engine. Preferably the

being 1n sectlon to more clem‘ly illustrate the | said connecting-pipe enters the exhaust-pipe
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from above or at its upper side, as shown in

the drawings, so that none of the oil passing
over trom the said engine will be carried into
the connecting-pipe 15. Kurthermore, in said

tube 15 1s arranged a series of screens 16,

adapted to arrest any particles of carbon or
other foreign matter carried over from the
engine, and preferably the exhaust-pipe 6
branches downward, as at 17, in alinement
with the connecting-tube 15, whereby the ar-
rested p&I‘tICIBS of carbon fall down toward
the muttler. The water-supply is thus kept
clean and free from impurities. One or more

screens may be employed of any suitable con-

struction, elther entire or perforated., and be-

«ing disposed in any desired relation to the

tube; but preferably each screen is formed of
a piece of thin sheet metal pressed orstamped

“1nto a dished form, with a peripheral flange

18, adapted to fit in the tube., and a bottom
portion 19, which is nearly cut out and pressed
into an inclined position and perforated, as
shown. These screens are then arranged in
the tube in a series, with the inclined and per-
forated portion 19 directed alternately in op-
posite directions, so that a tortuous passage
is formed thrmwh the tube past the free or
depending edcres of said portions 19. A free
a1r-passage 1s thus afforded, and yet all carbon
and other matter will be strained out.

A connecting-tube 20 leads from the upper
part of the water-jacket to the water-supply
tank 8, and in the lower water-pipe 9 between

the stand-pipe and water tank or supply isa | i

check-valve 21 of any well-known construc-
tion, preferably of the swinging type, and
opening toward the stand - pipe. Further-
more, the flow-conduit 9 is of smaller size on
the side of the stand-pipe next the water-
jacket than 1t 1s between the stand-pipe and
the supply, as shown, the reduction being
made adjacent to the stand-pipe and suitably
tapered. The upper or return pipe 20 from
the water-jacket to the tank 8 mayend either
beneath the surface of the water in said tank
or above, as shown in the drawings, and, fur-
thermore, my improved means for securing
forced circulation may operate either alone
or 1In conjunction with thermosiphon or other
means now known and used. Preferably a
by-pass 22 is formed around the check-valve
21 in the lower pipe 9, in which a hand-valve
23 1s placed, so that by opening said valve
when desired the water can be drained from
the water-jacket back into the supply-tank in
cases where their levels permit, or said by-

- pass may be opened to a greater or less ex-
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tent to regulate the flow of water being circu-
lated through the water-jacket, as will be un-
derstood by one familiar with pumps.

While my invention can obviously be em-
ployed with any engine of the internal-explo-
sive type, either stationary or otherwise, it
will be understood by those skilled in the art
that 1t possesses great advantages for use in

765,438

connection with automobiles, and in Figs. 4, 5,
6, and 7 I have shown the same as applied to an

automobile-chassis. In said views24 indicates -

the frame of said chassis, 25 the engine there-
of, and 26 the radiator at the front. Prefer-
ably at the rear of the chassis and to one side
of the engine I locate a water-supply tank 27,
from which a tube 28 leads downward and
then horizontally across the chassis and up-
ward to the engine-cylinder. From the hori-
zontal portion of the tube 28 extends a hori-
zontal extension 29 of the stand-pipe 30, the
top of which 1s in communication by a pipe
31 with the exhaust-pipe 32 of the engine,
sald exhaust-pipe having near its end a mufiler
33. An outlet-pipe 34 leads from the water-

Jacket of the engine-cylinder forward to the

radiator 26 on one side of the vehicle, and a
similar pipe 35 leads back from said radiator
to the supply-tank 27 on the other side of the
vehicle. A complete circuit is thus estab-
lished, as described in connection with Fig. 1,
and through which upon operating the engine

a circulation of water will be similarly forced -~

to keep the engine-cylinder cool. Remem-
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bering that it has been a great difficulty to se-

cure proper cooling inautomobileson account
of himited space and inefficient pumps, 1t will
be seen that my invention, by securing a vig-
orous circulation ot Watel attains new and
important results in this art. Furthermore,
the construction of my device precludes any
possibility of dust or mud reaching the work-
ng parts, which 1s very 1mportant in vehicles.
It will be understood that between the stand-
pipe connection 29 and the water-tank 27 the

tube 281s provided with acheck-valve 39,0pen-

ing away from the tank, and a valved by-pass
40,asdescribed in connection with Fig.1above.
The water-tank 27 preferably has a small per-
foration or vent 1n its top, as shown at 36 1n
Fig. 7, and, furthermore, it may be necessary
uncer some conditions to apply 1n automo-
biles a safety-drain to prevent water ever be-

1ng drawn from the stand-pipe over into the:

engine-cylinder. This is done by extending
trom the under side of the pipe 31 a connect-
ing-tube 37, which leads back to the water-

tank 27. In the mouth of said tube where it
leaves the exhaust connection 31 1s a float-

valve 38, which is normally seated at its lower
end against any passage of the exhaust-gases,
but which, if any water 1s carried over from
the stand-pipe, will rise to permit such water
to drain back into the tank 27.

It will be understood that the piping or tu-
bular connections ot the different parts of my
improved apparatus can be varied to suit dif-
ferent condifions under which it may be de-
sired to connect up the device, and this with-
out destroying its eficiency or departing from
the spirit or scope of the invention—as, for
instance, the stand-pipe instead of extending
vertically up from the flow-conduit, as shown
in Fig. 1, may have at 1ts bottom a horizontal
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extension enabling the upright portion to be
located wherever deswed as shown in Figs.
4 and 7.

In practice, it may be noted, the exhaust
impulses are transmitted to the water 1n the
stand-pipe through the intervening column of
alr or vapor in the pipes, thus preventing any
impregnation of the water with gases.

Having thus described the mventwn what
I claim as new 1s—

1. The combination with a pipe or duct and

means for securing therein an intermittent

flow of fluid under pressure, a liquid-supply
and a flow-conduit leading therefrom to a
point higher than said supply, a stand-pipe
communicating at a lower part of itself with
sald flow- condult and at an upper part with
the said plpe or duct in which intermittent
flow of fluid under pressure is produced, and
means forretarding backflow through the said
conduit toward the liquid-supply., of a cham-

ber adapted to per manently contain a quan-

tity of entrapped air, arranged In open con-

.. pection with said stand—plpe below the lowest

30

level at which fluid 1s adapted to stand there-
in and adjacent to said level.

9. Thecombination with anengine, a liquid-

supply and a flow-conduit leading therefrom,
of a stand-pipe comprising a lower section
branching from sald conduit and having a
closed enlargement at 1ts other end, and an up-
per section projecting through the top of said

- enlargement nearly to its bottom and being
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. Internal-combustion
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connected at the other end to the exhaust-pipe

of the engine, and a check-valve in said flow-

conduit between the stand-pipe and liquid-
supply preventing backflow to said supply.

3. The combination, with an explosive or
engine, of a liquid-sup-
ply and a flow-conduit leading therefrom, a
stand-pipe in communication at a lower part
with said flow-conduit and at an upper part
with the exhaust-pipe of the engine, means in
said conduit between the stand-pipe and sup-
ply preventing backflow to said supply, and
means preventing passage of oil from the en-
oine over into the stand-pipe.

4. Thecombination with an explosive or in-
ternal-combustion engine, of a liquid-supply

and a flow-conduit leading therefrom, a stand-

pipe In communication at its lower part with
said flow-conduit, means in said conduit be-
tween the stand-pipe and supply preventing
backflow to said supply, and a duct connect-
ing an upper part of the stand-pipe with the
exhaust- -pipe of the engine and having an up-
wardly-extending portion adapted to obstruct

| May, 1903.

the passage of oil from the engine over into

the stand-pipe.

5. The combination with an explosive or in-

“ternal-combustion engine, of a liquid-supply

and a flow-conduit leading therefrom, a stand-
pipe extending upward from said flow-con-
duit In communication therewith, means in
sald conduit between the stand-pipe and sup-
ply preventing backflow to said supply, a duct
connecting an upper part of the stand-pipe
with the exhaust-pipe of the engine,and means
in sald connecting-duct preventing the pas-
sage of carbon from the engine over into the
stand -pipe.

6. The combination Wlth an explosive or in-
ternal-combustion engine, of a liquid-supply
and a flow-conduit leadmﬂ' therefrom a stand-
pipe extending upward From said flow-con-

duit in communication therewith, means in

sald conduit between the stand-pipe and sup-
ply preventing backflow to said supply, a duct
connecting an upper part of the stand-pipe
with the exhaust-pipe of the engine and hav-
ing an upwardly - extending portion, and a
screen 1n sald upwardly-extending portion of
the connecting-duct adapted to arrest the pas-
sage of carbon from the engine over into the
stand—plpe |

7. The combination of an engine, a hquld—
supply and a flow-conduit leading therefrom.
of a stand-pilpe communicating at a lower part
of itself with the flow-conduit and at an up-
per part with the exhaust-pipe of the engine,
a check-valve in said flow-conduit between
the stand-pipe and liquid-supply, and a valved
by - pass 1n open communication with said
flow-conduit on opposite sides of the check-
valve.

8. The combination of an engine, a liquid-
supply and a flow-conduit leadmﬂ‘ ther efrom,
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of a stand-pipe C{)mmunica,tinﬁ‘ at a lower |

part of itself with said fl ow—condult a check-
valve in sald flow-conduit between the water-
tank and stand-pipe and adapted to open to-
ward the latter, a connectmw—duct jolning an
upper part of smd stand-pipe to the exhaust-
pipe of the engine, a drain-passage extending
from the lower side of said connecting-duct
to the water-tank, and a float-valve in said
draln-passage.

In testimony that I clalm the ioreﬁ'omcr' 1
have hereunto set my hand this 151311 day of

GEORGE J. MURDOCK.

Witnesses:
‘RusseLr. M. EVvERETT,
CHARLES H. PrrL.
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