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To ali whom it may concern: -

Be it known that [, Cwarvis ¥, Kerrex-

ING, a citizen of the United Statés of Amer-
ica, residing at Dayton, county of Mont-
gomery, and State of (Jhio, have invented
certain new and useful Improvements in
Taternal-Combustion Engines, of which the
following is a full, clear, and exact descrip-
tion.

The present invention relates to inter-
nal-combustion engines and in its preferred
form which is chosen for the purpose of
description relates to engines of the air-
cooled type. .

In application, Serial No. 392,646, filed
‘June 29, 1920, by the applicant on engine
cylinders and in application Herial No.
$14,014, filed November 9, 1921, which is a
continuation thereof, there has been de-
seribed a cylinder for internal-combustion
engines of the air-cooled type and the pres-
ent invention, in its preferred form relates
to engines involving this form of cylinder
and to improvements therein.

In the former application there is de-
seribed a cylinder of ferrous metal having
attached thereto in effective thermal contact
therewith, cooling elements of metal having
a substontially greater heat conductivity
than the metal of the cylinder proper. . Such
cooling elements are described as preférably
of sheet copper folded and attached to the
cylinder in such manner as to form longi-
tudinal fins each being of flattened tubular
form with one edge of the tube attached
to the cylinder. : : '

Tt has now been found that, in the prepa-
“ration of such cylinders, it is sufficient to
attach these cooling elements to the cylinder
in such fashion as to have a considerable
area of the cooling elements only upon that
side of the cylinder which is adjacent to the
exhaust valve. The side of the cylinder
adjacent to the intake valve need have but
little if any cooling means as the incoming
comparatively cool gases exert considerable
cooling effect upon this portion of the cylin-
der and hesad. . ] ,

It will be very readily seén that the in-
vention which is described herein will result
in a very great cheapening and lightening
of the ecomplete engine, the doing away
with the cooling elements upon one side of
each eylinder permitting placing two eylin-
ders in clogs prozimity to form a pair; thus

decreasing the length of the complsts engine
and consequently the weight. '
Further ‘objects and advantages of the
present invention will be apparent from the
following deseription; referencs being had to
the accompanying drawing whereln pre-
ferred embodiments of the present invention
are clearly shown. ' o

In the drawings: a

Fig. 1 is'a conventionsl representstion of
a four cylinder sir-cooled engins, showing
the relative positions of the two cylinders
forming a pair and of the two pairs.

Fig. 2 is » plan view of the two of the
cylinders of Wig. 1 with the draft tubs
removed,

Fig. 8 is
cylinders of
tube shown in place and having removed
from one of the cylinders the superstrue-
ture and exhaust and intake pipes.

Fig. 4 is a view similar to Rig. 2 of 3
modification thereof,

_ In Fig. 1 the engine is represented as be-
Ing a four eylinder air-cooled engine pro-
vided with cylinders 10 carrying cooling
fins 11 preferably of the .form deseribed in
the applications abave referred to and sur-
rounded by draft ¢leeves 12 which laiter

a plan view of the other tws

communicate with a draft tube 123 leading

to a blower atfached to the continuation
14 of the draft tube. The blower casing is
represented in Fig. 3 by the numeral 15.

The engine is also provided with the nsual
crank case 16, intake manifold 17 and ex-
haust manifold 18, Loy

In one form of the invention, as will be
readily seen in Figs. 1, 2 and 3 the fins are
attached to the cylinders comcentric there-
with and have a portion of ths set of fins on
one side of the eylinder removed.upon a
line which is substantisily tangent to the

Fig. 1, with parb of the draft-
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outer wall of the cylinder, this line being -

perpendicular to the diamster of the cylin-
der which is parallel iz o line through the
two valve ports. The other member of the
pair of cylinders is made in thé same fashion
and the two are thereupon pisced together
with the sides from which the fins have been
removed, adjacent each other, .

In the form of cylinder shown in Fig. 4,
the fins ars atiached to the cylinders in ec-
cenirie relation thereto so that the shorter
fins cecupy the ssme posttion npon the cylin-
der o3 is oscupled by thoss fins, as deseribed
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in oonnealtion with Figs. 1, 2 and &, which
have been cut off.

‘An advantage derived from the dmpos'wi
of the fins in the ma mer just described lies
in the fact that a lower maximuwm tempera-
ture in the cylinder is obtained-than when
the fins are concentric, if the sime amount

of fin metal is used. Conversely, the same

mgxhnum tereperature may be obtained Wum

lese fin metal.

In producing a 1)’1il‘ of oylinders such as is
ropresented in the u:'fm ings, these arve made
separately and may have the exhaust and in-
hereto or
the casting for the cylinder may inchide the

exhaust pipe and one-half of t mﬁwe pipe.
After the fins have been applied to such a cyl-
indér as has been last mentioned, twosucheyl-
inders may be placed together to form a pair
and welded at the base and at the intake.
This attachment of the two eylinders to
forin a pair is, however, not a part of the
plesent application, but is deseribed more in
detail and claimed in eopending application,
Serial No. 417,195, filed Cet obor 15, 1820, in
the name of Ci :2:185 RB. Short.

While the invention ﬂ’Lb been described
applied specifically to eyl :%“9 produced” in

-the manner described in the firgt mentioned

copendmo apnhcawom it i3 not to be con-

sidered that the invention is limited to such .

forms of cylinders as it is applicable to any
form of internal-combustion engins cylinder
and will be so claimed.

o
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While the form of cylinders herein shown
and described, constitute preferred embodi-
ments of the invention, it 1s to be understood
that other forms mmht be adopted, all com-
ing within the scope of the claims which
follow,

What I claim is as follows:

1. An internal combustion engine includ-
ing a cylinder having cooling elements at-
tached thereto and lmwnvf its intake and
exhayst spaced apart, the Said elements in-

46

creasing in arca from a minimum upon that -

portion ddjacnm to the intake of the cylin-
der to a maximum upon that portion adja-
cent to the exhaust thereot. _

2. An internal-combustion engine com-
prising a plurality of cylinders, each cylin-
der hw'nv cooling elements which vary'in
area to corre sv)on(i with the vaviations in
the heating about. the per 1phﬂl‘. of the ecylin-
der walls,

3. A eylinder for internal combustion en-
gines having substantially radial 1onmtudl-
nal fins er cooling elements, the line of the

outer edges of the fins bung substantially

cireular fmd eccentrically placed with ve-
spect to the eylinder. _
in t@shmon whersof 1 hereto

signature.

affix ‘my
CHERLES F. KETTERING:

%" itnesses:
- Rosmar B, Sarmg,
Arviwa C. LEH“J/M'\



