T. REUTETER.
COOLING OF PIBTONS,
APPLICATION FILED OV, 2, 1810,

Patentsd can. 21,1913

A W
SR
RIS

B

&’T”ﬁ ?\!\Jéﬁ\!“ﬁ F\

yW/ ,/g;x‘//é_/

f%/ aJvf}’ u_, Z’/'"ﬁ?’ /V“////Z’&/ //”

\,«(//

///



-1,051,008.

£HEODOR REUTER, OF WINTERTHUR, SWITZEELAND, ASSIGNOR TO BUSCH-SULZER-
" BROS-DIESEL ENGINE COMPANY, OF ST. LOUIS, MISSOURL, A CORFOBATION OF

. MISSOURL

COOLING OF PISTONS.

Specification of Letters Patent.  Patented Jam. 21,1913,

Appuc‘ation‘ filed Hovember 2, 1810, Serial Fo. 580,315

" To all whom it may concern: .

10

 Be'it known that I, Trropor BeUTER, en-
gineer, a citizen of the Swiss Republic, re-
siding at 24 Obere Wielandstrasse, Winter-
thur, Switzerland, have invented certain
new and useful Improvements in-or’ Relat-
ing to the Cooling of Pistons; and I do
hereby declare the following to.be a full,

+ clear, and exact description of .the inven-

tion, such as will enable others skilled in
the art.to which it appertains to make and
use the ssme. :

'This invention is an improved means for

- cooling reciprocating. pistons or like mrem-
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bers.

In systems of piston-cooling, heretofore
employed, difficulty has-been - experienced
with the stuffing-boxes, to keep them tight

_ under the pressure of the cooling liquid and

the shocks'imparted to them by the recipro-
cation of the piston through which the cool-
ing liquid is passing. The present inven-

tion overcomes such objectiens by mixing
an elastic medium, such as air, with the
Hauid used for cooling, and causing such
mistare to traverse the interior of the pis-
ton. - Thereby back pressure of the cooling

medium is eliminated and the pressure at

_ which the cooling liquid is supplied can be
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accordingly reduced without sacrifice of
cooling effect, and other improvements in
the cooling efficiency are rendeéred available;

. in_particular, the negessity for stuffing-
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boxés is avoided. ) -
- A construction of cooling apparatus.em-

" bodying the present invention is- illustrated,

. but merely by way of example, in the ac-
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companying drawing, which represents an
engine piston in longitudinal diagrammatic
gection, supplied with connections suitable
for introducing therein the elastic cooling

" medium above referred to.
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Cooling water or other liquid is admitted

through e stationary pipe ¢ disposed with-
in o tube b of greater diameter; secured to
and moving with the piston ¢. The relative
dimensions of the stationary supply pipe @

- and the moveble tube b are suclthat an en-
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nular passagewsy is left between them,
through which air from the atmosphere or
other source may be admitted to the cham-
ber f formed inside of the piston. Also se-
cured to the piston ¢, so as to reciprocate
therewith, is o discharge pipe d which is
perallel with the tubs 5. The pipes b and &

in the present case have telescopic engage-
ment with a casing g which is appropri-
ately formed to accommodate their move-
ments, without, however, affording commu-
nication from one to the other save through

the interior of the piston.

The supply .pipe e discharges the water
through a nozzle ¢, of such dimensions that
a jet of high velocity is produced, which re-

‘mains a solid jet or column for some dis-

tance beyond the nozzle and preferably un-
til it strikes the wall of the piston chamber
f, upon which it impinges as indicated on
the diagram. Simultaneously with the ad-

| mission of the water jet, air from the at-

mosphere is drawn or forced into the casing
g through the pipe i thereof and passes into

the tube b, ultimately commingling with the

water of the jet, so that an elastic mixture
of commingled water and air is thereby pro-
duced, which mixture passes out through
the discharge pipe d into the outlet side of
the casing g which it will be observed, serves
as a separator for the liquid and air, the air
escaping to the atmosphere through the air
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pipe A, while the liquid collects in the bot-- .

tom of the casing, where it can be sepa-
rately removed to be used over again if

desired. When cooling liquids other than

water are employed the separate recovery
of the same and also of the liquid passing
off 4s vapor or particles entrained with the

‘air is readily accomplished by the means in-
.| dicated.

_ In some cases the cooling water, instead
of being directly introduced into the cooling
chamber formed in the piston, may be ini-
tially admitted as an air-entraining jet into

‘an intermediate chamber in communication
with the cooling chamber, and if desired

two or more supply pipes, each provided
with a nozzle, may be. provided for one and
the same piston, and more than one dis-
chz:,;ige pipe can be similarly employed if de-
sired, these being matters of ordinary
adaptation to the conditions encountered

and not requiring special description. It.

will be obvious that the inlet and outlet
tubes can be arranged on the piston in any
suitsble manner, concentric or otherwise as

desired, and also that the apparatus can be

used for cooling reciprocating pistons or
plungers of all kinds, for instance plungers
of compressors, or the pistons of internal
combustion engines, and the like.
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When the apparatus is used in connection | like reciprocating members, the combina-

with internal combustion engines having
several cylinders, the cooling water for the
various pistons may be derived from a com-
1mon feed pipe arranged to supply the liquid
under the same pressure to all of the pistons,
but in order to insure that the delivery of
such liquid will be made in equal amounts
1n all pistons, the chambers therein may be
made to communicate with each other in any
suitable manner so that the same pressure
will prevail in each. Various other modifi-
cations in the form and arrangement of the
essential parts of -the apparatus may obvi-
ously be made for preducing an elastic cool-
ing medium in place of the solid liquid here-
tofore employed. In any such case, the
joints or parts by which the reciprocating
piston is connected to the stationary supply
of the cooling liquid can be made without
stufling-boxes or other devices specially con-
structed to resist high pressure, the arrange-
ment shown in the diagram being sufficient
to confine the liquid without leakage, when
the connections between the stationary sup-
ply pipe and the piston are formed by tele-
scople joints.
casing g is supposed to be stationary, as is

-also the supply pipe a, but it will be obvious

that both might be movable with the piston
if desired, in which case some provision for
the supply of water thereto while in motion
will, of course, be necessary. :

H}aving described my invention, I claim
the following: , 4

1. Cooling apparatus for pistons and like
reciprocating members, comprising means
for introducing into the piston an elastic
cooling medium consisting of a mixture of
a cooling liquid and a gas.

2. In cooling apparatus for pistons and |

In the case illustrated, the |

tion with the piston having a cooling cham-
ber, of a passage communicating therewith
provided with an air inlet and a nozzle ar-
ranged to direct an air-entraining jet of
liquid through the said passage.

3. Cooling apparatus for pistons and like
reciprocating members, comprising the pis-
ton having a chamber, means for injecting
into the chamber a jet of cooling liquid,
means for admitting air to the jet and a dis-
charge passage for the mixture of liquid and
air. 5 L
4. Cooling apparatus for pistons-and like
reciprocating members, comprising means -
for passing a cooling medium, comprising
liquid and gas into the piston, an outlet
therefor, anf a gas and liquid separator con- -
nected to the outlet.

5. The combination of .a reciprocatory.
hollow piston having a tube movable there-
with and communicating with the interior
thereof, said tube also communicating with

-the atmosphere, and a fixed pipe to inject
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an air-entraining jet of water ‘through the -

tube and into. the piston. N
6. In apparatus for cooling pistons, the
combination ef a piston having a chamber

municating with said chamber and with the
atmosphere and reciprocating with the: pis- .
ton, a cooling water supply pipe within the
air tube and a. warm water discharge tube

formed within it, an air supply tube -com: 70

communicating with the chamber and re- 75

ciprocating with the piston as set- forth.
In testimony whereof I have affixed my
signature, in presence of two witnesses,
' THEODOR REUTER.
Witnesses:
WiLeELM BACHMANN,
Avcust MaRkLIN.



