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To all whom it may concerris

Beitknown that I, ITERMANN EDGAR EBBS,a
subject of the Queen of (:reat Britain, resid-
ingat Nuremberg, Bavaria, German Empire,

5 have invented a certain new and Improved
Means for Cooling the Pistons and Piston-
Rods of Gas or other Motors, of which the fol-
lowing is a deseription.

The presentinvention consists of means for

10 cooling the pistons and piston-rods of gas and
other motors, as hereinafter particularly set
forth, and pointed out in the claims.

In order to render the present specification
casily intelligible, reference is had to the ac-

15 companying sheet of drawings, in which my
invention is represented and in which simi-
lar letters of reference denote similar parts
throughout the several views.

Figure 1 is a sectional elevation of two pis-

2o tons and their connecting piston-rod as ar-
ranged for atandem motor. Tig. 2is a part-
sectional elevation showing the means for
feeding the cooling-water to and drawing it
off from the piston-rod, and Fig. 3 is a simi-

25 lar section showing a modified structure for
the same purpose.

The difficulty which has hitherto been ex-
perienced in constructing twin gas and pe-
troleum motors as tandem engines was to be

30 found in the great heat to which the piston-
rod was subjected in the front cylinder,
which increased the friction in the glands
and caused the same to become loose, infln-
encing the stuffing-boxes generally in a very

35 disadvantageous manner. These disadvan-
tages are obviated in the present invention
by providing efficient cooling means for the
piston-rods and the pistons. In order to at-
tain this end, the piston-rod @ is provided

40 with a boring b throughout its length, within
which a pipe is arranged, as at ¢, to form an
interior cylindrical passage and an outer an-
nular passage d. At a suitable point at or
near the middle of the piston-rod aninlet-

45 opening f to the annular spaced is provided,
and at the opposite side of the said rod an
outlet-opening g, leading direct to the inner
tubec,is alsoarranged. Ioth of these open-
ings communicate with flexible tubes / and
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i, by means of which water is fed to and with-
drawn fromthe said spaces. There are vari-
ous ways of arranging the circnlation of the
water in the pistori-rod and through the hol-
low pistons, two being shown in the present
drawings. The water may enter the annu-
lar space d by tube & at f (see Fig. 2) and
pass along the hollow rod in both directions—
%. ¢., toward both pistons & k—the water pass-
ing out of a laterally-arranged opening [
(lower end of Fig. 1) into the hollow inte-
rior chamber m of the piston. Ilere it en-
ters a space consisting of a series of concen-
tric chambers formed by concentric ribs n on
the piston-head, projecting between interven-
ing conecentric ribs p, formed on the remov-
able cover o, and is gradually conduected to
the outer parts of the hollow piston. The
ribs 1 on the piston-head are concentric and
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_are so spaced as to enter the channels formed -

between the concentricribs p, formed on the
spindle-plate or removable cover 0. By this
means there is formed a series of concentric
channels across which the cooling fluid flows
from the center to the edge of the piston-
heads, whereit passes into a passage rin each 73
piston-head, which passages conduct it into
the center tube ¢, whence it passes out of the
structure by passage g. The piston heads
and rods will thereby be efficiently cooled.
At the upperend of Fig. 1 a somewhat dif-
ferent arrangement is shown from the ar-
rangement shown at the lower end, the wa-
ter entering the annular chamber d, passing
into the central chamber m, thence along the
spaces between the ribs » and p toward the 8s
periphery of the piston, and from the outer-
most part of the latter along the canal 7 di-
rect to the inner tube ¢ and back to the out-
let g <. In both these cases the inlet and
outlet for the water are arranged as shown
at Fig. 2. If the arrangement is made as
illustrated in Fig. 3, the two devices shown
in connection with Fig. 1 may be combined
and the water caused to flow first to one pis-
ton and then back to the other and then out
at g. In this case the piston-rod ¢ is pro-
vided with an annular partition », which
separates the annular space into two cham-

70

8o

90

95



10

15

20

25

2

bers d and u, dividing the water-inlet from
the outlet. In this construction the water
entering at f flows along the annular cham-
ber w7, through / into the piston-chamber m,
between the ribs of the piston-chamber to the
periphery of the piston at the lower end of
Fig. 1, through the canal » to the inner tube
¢, throughout the whole length of this tube
to the left-hand-end piston, out at the end of
the tube through i to the periphery of this
piston, back through the piston-chamber in
the opposite direction to that taken in the
other piston into the chamber i/, and back
into the annular chamber d, from which it
runs off at ¢.

I claim as my invention—

1. A pistonforcombustion-engines compris-
ing a hollow piston-rod having a fluid-inlef
and a fluid-outlet and a piston-head in liquid
communieation with the hollow piston-rod
and chambered for the reception of cooling
fluid, the said chamber being formed by con-
tinuous ribs in two sets, one set of ribsinter-
meshing with the other set of ribs so as to
cause the fluid to flow in the piston-head in
a serpentine path.

2. A piston-head chambered for the recep-
tion of a cooling fluid and provided with con-
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tinuous intermeshing ribs and a piston-rod
provided with inlet and outlet apertures and
in liquid-conducting communication with the
chambered piston-head.

3. A piston for use in combustion-engines
consisting of a plurality of piston-heads, a
hollow piston-rod connecting the said piston-
heads, each of the said piston-heads being
chambered, in liquid-conducting communi-
cation with the hollow piston-rod and pro-
vided with intermeshing ribs to cause the
fluid to flow in the chambers of the heads in
a tortuous path.

4. A chambered piston-head comprising in
its structure a series of concentric ribs ex-
tending longitudinally of the said piston-
head, a second series of concentric ribs ex-
tending longitudinally of the said piston-head
and intermeshing with the first set or series
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of concentrie ribs, the space between the said

ribs being available for the circulation of
cooling fluid.
In witness whereof I have hereunto set my
hand in presence of two witnesses.
HERMANN EDGAR EBBS.
Witnesses:
ANDREAS STICII,
OSCAR DBOCK.
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