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To @ZZ whom Tt maf;y concern:

Be it known that I, GEORGE J. MURDOOK
a citizen of the United States, residing in the
city of Newark, county of Essex, and State
of New Jersey, have invented certain new
and useful Improvements in Circulating Ap-
paratus for Explosive and Intemal—(}ombub-

tion Engines; and I do hereby declare the fol-._

lowing to be a full, clear, and exact deserip-
tion of the mvenblon such as will enable oth-

‘ers skilled in the a,rt to which it appertains

to make and use the same.

My invention relates to improvements in |
circulating apparatus for explosive and inter-

nal - combusmon engines, such as gas or oil

engines; and it consists in means for com-

 bining thermosiphon and forced cireculation

20

of cooling-water without the use of piston or

‘rotary pumps and in other features herem—

after pointed out in the claims.

The objects of my invention are to im prove"
the circulating apparatus of explosive and

internal-combustion engines, to increase the

. efficiency of circulating apparatus depending

.
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for operation on the exhau%t of the engine,
to avoid failure in operation of the circulat-
ing apparatus, and to make the circulating
apparatus simple, compact, and inexpensive.

I will now proceed to describe my invention

with reference to the accompanying draw-.

ings,in which two embodimentsof myinven-

tion are illustrated, and will then point out

the novel features in claims.
In the said drawings, Figure 1 shows dia-
grammatically the a,pplwamou of my inven-

tion to a gas-engine, certain of the parts be- |

ing shown in section. Iig. 2 1s a sectional
view illustrating an alternative econstruction.
Referring now to the said drawings, and

at first to Fig. 1, the apparatus there shown-

comprises a main pipe or passage 1, which in

‘the particular apparatus shown is the ex-

~ haust-pipe of an internal-combustion engine

45

2 of the explosive type, said pipe being g pro-
vided at its end with a muiffler 3, buch as is
commonly used on the ends of exhaust- pipes.
The apparatus further comprises a main wa-

ter plpe or passage 4, in which are check-

valves 5 and 6, arranged to. permit flow of

so water in the dlrecbmn of the arrows shown,

r__ |

| tank 8.

and a stand-pipe 7, connected to the main

‘water-pipe, between the check-valvesthereot,

and also connected to the exhaust-pipe 1.
Water ies supplied to pipe 4 under a slight
head from any convenient source. I have
shown for the purposea tank 8. When such
a tank is used, water will stand normally in

stand-pipe 7 to the height of the water in the

tank, and in any case the normal level of the

‘water in the stand-pipe will correspond to
‘the head at which water is supplied to pipe 4,

‘and the stand-pipe should be connected to
the exhaust-pipe 1 ata point somewhat above
such normal level of water in the staud-pipe,
‘50 that water may not be drawn over infto
'the exhaust-pipe.

In the drawings the main water- -pipe 4 is

‘the pipe which Supplles water to the Jacket 9

of the engine, and the water overflowing from
the jacket is conducted by a pipe 10 back to

when the engine is in operation there is a
slight tendency of the water to eireculate from

the tank through the jacket and back to the

tank, because as the water in the jacket be-
comes heated it tends to rise; but the circu-

lation thus induced is not as a rule sufficient,

but must be reinforced by the action of a
pump, and for such purpose the usual prac-
tice is-to use a rotary or piston pump driven
front some moving part of the engine.

- My pumping apparatus armnged as shown

“in the drawings acts to supplement the nat-
ural circulation due to heating of the water

in the jacket, but does not require to be
driven from any moving part of the engine.
- The operation of the said pumping appara-
tus is as follows: T'he engine being in opera-
tion, each time the exhaust-valve of the en-
ogine opens a charge of exhaust-gases still un-

der considerable pressure passes out through

the pipe 1. The pressure in said pipe &nd

in pipe 7 being thereby raised momentarily,
the level of the water in the stand-pipe is de-
pressed, water being forced from the stand-

With the pipes arranged as shown
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pipe through check- Valve 6 into the main wa- -

ter-pipe 4 and thence through the engine-
jacket back to tank 8. As soon: as the eX-

‘haust charge in pipe 1 has passed the point

of conneetlon of stand-pipe 7 thereto the pres-

but to prevent ﬂow in the oppomte du'ectmn, | sure in sand stand plpe falls, and water from

100




K>

S

e

IS

20

25

30

35

nozzle

746,358

tank 8 passes through check-valve 5 into the | tions in the water-level therein sufficient to

stand-pipe, rising to the former water-level.
This operation is repeated as often as the en-
gine exhausts.

If the proportions of the parts are such that
immediately after an exhaust charge has
passed the orifice of stand-pipe 7 the pressure
therein is below that of the atmosphere be-
cause of suction action of the rapidly-escap-
ing exhaust-gases, the water may rise in the
stand -pipe to a level above that of the water
in the tank 8; but such action when it oceurs
increases the efficiency of the apparatus,since
it increases the quantity of water pumped

but the point of connection of the stand-pipe

7 to pipe 1 must beso far above the maximum
water-level in tank 8 that water cannot be
drawn into the exhaust-pipe by suction ac-
tion, such as above described, or by suction
in the engine-cylinder in case the exhaust-
valve should stick open or should be held
open in any way—as, tor example, by auto-
matic governing mechanism.

- Fig. 2 illustrates an alternative arrange-
ment designed to operate more especially by
suction action. In such case the connection
between stand-pipe 7 and pipe 1 is formed
by means of a chamber 11, within which is a
2, tforming a continuation of exhaust-
pipel, thearrangement being similar to an in-
jector. In the operation of this device an
exhaust charge in passing from the nozzle
throughchamberll producessuction instand-
pipe 7, which raises the water therein above
its normal level, and as soon as the exhaust
charge has passed and the pressure in the
stand-pipe returns to normal the level of the

“waterin the stand-pipe falls, the excess pass-

40

"~ in FKig. 1 is employed a mu
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ing through check-valve 6 into the engine-
Jeeket

While some beek pressure in the exhaust-
pipeisdesirable,when the construction shown
ffler 18 not neces-
sary to produce such back pressure. Most
exhaust-pipes contain one or more elbows,

the back pressure caused by which is qmte,

sufficient to enable my improved pumping
device to operate, and even when there are
no elbows in the exhaust-pipe my improved
pumping device may nevertheless operate
successfully, since & very slight change in
pressure in the stand-pipe will cause fluctua-

!

force water past the check-valves.

It will be seen that the power utilized for 53

the operation of the apparatus is power that
otherwise would be wasted and that the only
moving parts of the apparatus are within the
check-valves. It is well known that there
are on the market many very reliable check-
valves, and the absence of all other moving
parts makes thedevice very reliable in opera-
tion. It will also be noticed that the device
is entirely automatic in operation, requiring
no attention whatever.
What I claim is—

1. The combination, with an exploelve or

internal-combustion engine having a cooling-
jacket, a source of water-supply, and con-
duits for supplying water to said jacket con-

6o
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nected to said source of supply below the -

normal water-level, of a stand-pipe connected

to one of said conduits and to the exhaust-

pipeof the engine, and means in said conduit
preventing backflow of water therethrough to
the source of supply.

2. The eombination, with an expleewe or

internal-combustion engine having a cooling-
jacket, a source ot weter’-—SUpply, and con-
duits for supplying water to said jacket con-
nected to said source of supply below the
normal water-level, of check-valves in one of
said conduits preventing backflow of water

therethrough to the source of supply, and

- -

a stand-pipe connected to sald conduit, be-
tween the check-valves, and to the exhaust-
pipe of the engine.

- 3. The combination, with an explosive or

internal:combustion engine having a cooling-
jacket, a source of water-supply, and con-
duits for supplying water to said jacket con-
nected to said source of supply below the
normal water-level, of means for circulating
water through sc.ud conduits comprising a
nozzle throucrh which fluid in motion may
pass, and a ehamber surrounding said nozzle
and connected to the said conduits.

In testimony whereof I affix my signature
in the presence of two witnesses.

GEORGE J. MURDOCK.

Witnesses:
H. M. MARBLE
C. K. CARRINGTON.
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