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Specification of Letters Patent. -

INTERNAL-COMBUSTION ENGINE.

Application filed April 25, 1913. Serial No. 763,681.

To all whom it may concern.: .

Be it known that I, Frangrin N. Tsmam,
a citizen of the United States, residing at
New London, in the county of New London
and State of Connecticut, have invented cer-

tain new and useful Improvements in In-

ternal-Combustion Engines, of which the
following is a specification.. ,
This 1nvention relates to internal com-

bustion engines, and it relates particularly
to means for cooling the operative parts of

the engine. ,

The object which I have i view is to
provide an engine wherein the operative
parts shall be uniformly cooling thus pre-
venting distortion and consequent injury by
reason of unequal expansion and contrac-
tion. : )
With these objects in view the invention
consists of an internal combustion engine
having the generic and specific featyres of
construction and arrangement of the/ parts
substantially as hereinafter described and
claimed. L

The invention is illustrated in the accom-

- panying drawings in whiel;
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Figure 1 is a vertical sectional view of an
engine embodying my improvements; Fig.
2 1s a side view of a portion of the piston;
Fig. 8 is an inverted plan view of a. part
forming a portion of the oil reservoir; Fig.

4 is an enlarged sectional view particularly
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showing the means for admitting oil to the
inner face of the cylinder from the oil reser-
voir; and Fig. 5 is an enlarged sectional
view showing the means of securing to the
piston a ball forming part of the /éonnection
between the piston and the connecting rod.

In these drawings 1 represents the frame
of the engine, the construction of which is
immaterial as to details. In the present
form the frame has bolted to it a cylindrical
shell 2 to which is attached the head 3
which forms the upper end of the cylinder.
The shell 2 has projecting inward therefrom
near its lower end a flange 4, and below
such flange is arranged a packing 5 inter:
posed between the shell and a portion of the
cylinder. /

The cylinder employed is composed prin-
cipally of a tube 6 having formed therewith
at one end a flange 7 which rests in an an-
nular groove in the upper end of the shell
2 and is thereby retained in position. In

the construction herein shown the head 3
rests upon the flange 7 of the tube and is se-
cured by bolts 8 to the shell 2, the cylinder
being held in place by clamping between the

“head and the shell without introducing bolts

through the flange 7, thereby allowing such
flange to expand and contract without in-
jury. An annular chamber 2 is formed be-
tween the shell and the cylinder for the re-
ception of a liquid for cooling the exterior
of the cylinder. Preferably though not
necessarily there is introduced around the
upper end of the tube 6 a strengthening
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jacket 9 by which the upper part of the

tube is reinforced.

The principal portion of the piston con-
sists of a tube 10 having formed on the inner
Tace thereof a flange 11 and having the

upper end reduced forming a space between:

such reduced end and the inner face of the
cylinder for the reception of packing rings
12. - Attached to the upper end of the tube
10, in any suitable way, as by bolts 13 is a
strengthening head 14. Extending through
the tube 10 below the flange 11 are a series
of holes 10* which form part of the com-
munication between an oil reservoir to be
described hereinafter, formed in the piston,
and the inner face of the tube 6 of the cyl-
inder. ‘ , ,

Arranged within the tube 10 is a shell 15

substantially in the form of a truncated

cone which has formed with it at its lower
end an annular flange 16 the diameter of
which flange is the same as that .of the in-
terior diameter.of the tube 6. The flange

-of the shell 15 rests below and in contact
with the flange 11 of the lower portion of -
~the tube 10 permitting the ready introduc-

tion and removal of the shell. The arrange-

ment of the shell 15 which is of a length to.

leave a space between its upper end and the

upper inner face of the tub: 10 and is of .

less diameter than that of the tube, is such
as to leave between such shell and the tube
a space 17 for the reception of a cooling fluid.
The means herein shown for introducing the
cooking fluid consists of a pump 18 mount-
ed in the lower portion of the frame 1 of
the engine and having its lower end com-
municating with a supply passage 19. The
hollow piston 20 of the pump is attached to
the flange of the tube 10 and shell 15 in a
manner to reciprocate therewith, and thus
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- permit of the reciprocating movement of -
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_in the up and down movement of the piston
“water or other fluid is intermittently -in-
_jected into the space 17. An outlet pipe 21

communicates with the upper portion of the
space 17 at a point removed from the point
of introduction of the water or the like and
serves to conduct from the engine the linuid

injected by the pipe 18 after circulating in .

the space 17. The lower end of the pipe
21 preferably telescopes with a base 22 from
which leads an outlet pipe 28 through which
the liquid is discharged from the engine.
The connecting rod 24 has attached to the
upper end thereof a sphere 25 which is
mounted in a spherical socket formed by en-
largements in the middle of the meeting
faces of two disks 26 and 27, each of which
is of a diameter corresponding to the inner

diameter of the lower portion 28 of the pis-.-
ton. The connecting rod 24 is hollow, and.

the upper disk 26 has in it an. opening 29
which permits the entrance of oil to the hol-
low rod from an oil reservoir 80. The lower
disk has the enlarged semi-cylindrical part
thereof cut away to form an opening 31 to

the connecting rod in the operation of the
engine. :

The oil reservoir 30 is forced by attach-
ing to the upper disk 26 a plate 32 having
in the central portion thereof a hollow
dome-shaped portion.and provided around

~ its edge with a flange 83 having therein on
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its lower face the grooves 84. The exterior
diameter of the flange 33 is somewhat less
than that of the inner diameter of the tube
10 and therefore when the parts are assem-
bled there is left between the edge of such
flange and the inner face of the tube an
annular passage 35 which communicates

- with the reservoir 30 through the passages

formed by the grooves in the lower face of
the flange 33, and with the inner face of the
cylinder through the holes 10=.

The parts of the bearing for the sphere 25,
composed of the disks 26 and 27, the plate

32 and the shell 15 are all secured to the.

flange 11 of the tube 10 by means of bolts
36, the heads of which are preferably to-
ward the lower open end of the cylinder,
permitting their ready removal to allow of

the separation and removal of any of the .

parts. . :

Oil is injected into the reservoir 20-by
means of a pump 37 the hollow piston rod
38 of which is secured to the disks 26 and
27, in a position to have its upper end flush
with the upper face of the disk 26. The
end of the hollow piston rod is arranged be-
low the flange 33 and communicates with
one of the grooves 34 in such flange. The

lower end of the pump communicates with a

1,187,787

reservoir 89 which contains oil or is in com-
munication with an oil supply.

The described arrangement provides an
easily assémbled and compact structure
whereby a supply of cooling liquid may con-
stantly be injected into and allowed to es-
cape from the interior of the piston, insur-
ing its uniform cooling. Tt also provides
for the means whereby oil under pressure
is introduced into the reservoir, and from
thence if forced between the cylinder and
piston, into the bearing of the spherical
end of the connecting rod and through the
connecting rod to the crank pin. An excess
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of oil will be discharged from the lower end -

of the cylinder and around the crank pin,
and may be caught in a reservoir formed in
the lower portion of the frame of the engine,
and reused. '

I claim; :

1. An internal combustion engine having
a piston comprising a hollow body, a shell
of a smaller size than the body arranged
therein forming a chamber between the shell
and the inner face of the hollow body, a
pump having a reciprocating hollow piston
connected to the piston and communicating
with the chamber, and a telescoping dis-
charge pipe connected with the chamber.

2. An internal combustion engine having
a piston comprising a hollow body having
an inwardly extending flange, a shell of a
smaller size than the body arranged therein
forming a chamber- between the shell and
the inner face of the hollow body, the shell
being provided at its lower end with a
flange bearing against the inwardly extend-
ing flange of the hollow.body, a pump hav-
ing a hollow piston extending through the

flange and communicating with the cham-

ber, and a telescoping outlet pipe connected
with the chamber. :

3. An internal combustion engine having
a piston comprising a hollow body, having
an inwardly extending flange, a shell of
smaller size than the body arranged therein
forming a cooling chamber between the shell
and the inner face of the hollow body, the
shell being provided at its lower end with
a flange arranged to bear against the lower
face of the flange of the hollow body and

secured thereto, a pump having a hollow

piston extending through the flanges and
communicating with the cooling chamber,
and a_telescoping discharge pipe connected
with the chamber. ' .

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

FRANKLIN N. ISHAM.
Witnesses:

A. G. Du Bors,
Pumap F. LArRNER.
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