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o all whom it may concern:
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1O

Be it ktiown that I, StmroN HavM, a citizen

of the United States, residing at Indianapo-
I1s, in the county of Marion and State of Indi-
ana, have invented certain new and useful

Improvements in Cooling Means for Explo-

sive-Engine Cylinders, of which the following
being had therein
to the accompanying drawings. ~

My invention relates to a means for cool-

ing the eylinders of gas or explosive engines: |

and 1t consistsin meanshereinafier deserib ed,

- and particularly pointed out in the claim.
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- The object of this inventionis to provide a
means whereby a continuous jet ‘or column
of cooling-air will be continuously forced at a
high velocity along the space between the
air-jacket and the exterior heated surface of
the c¢ylinder of the explosive-engine and in
passing will be caused to Impinge in a meas-
ure or degree against the cooling-ribs situ-
ated around the exterior of that portion of
the cylinder subjected to heat to prevent an
undue heating of said cylinder: ‘also to con-
struct said air jet or column producing means
of an annular form to surround the cylinder
and situate said means at the open-bottom

or bell-mouth end of the air-jacket of the cyl-

inder, so that the action of the column of ajr

flowing from'the annular jet-tube will blow

into the open-bottom flared or bell-mouthed
end of said jacket to operate as a siphon, and
thereby create a strong vacuum to draw the
exterior cold air into the space between the
air-jacket and the cylinder and to rapidly

force it upwardly in such space; to construct
sald air-jacket at its top open end with an an-

nular deflecting-curve, so that the. escaping

"~ air will be deflected downwardly to impinge
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‘against the toF

-manner of securing the air casing or jac
. the cylinder.

end or cover of the cylinder
to.rapidly cool the same. - T attain these ob-
Jects by the means illustrated in the accom-
panying drawings, in which similar numerals
of reference designate like parts throughout

the several views. . | ,.
Figure 1 is a partly-broken sectional eleva-
tion of a gas-engine, showing my invention
of an air-cooling means applied thersto. Fig.
2 1s a sectional plan view of the same. Fig.3
1s an enlarged detail sectional view of one of
the

the air-casing-securing bolts, showini

‘Fig. 4 is a broken portion of

the cylinder, showing “one of the tapped

sufficient to permit its bottom flaring O}')eﬂ

et to | ably inclined inwardly

bosses into which the air casing or jacket se- -
- curing bolts are screwed to secure said casing

or jacket, and Fig. 5 is an enlarged detall
broken sectional elevation of a portion of the
bottom and the top portions of the air casing
or jacKet and the annular jet-tube.

The engine-base or crank-casing - 1 sup-
ports the cylinder 2 of the engine, and the
crank-shaft 3 of the engine is reduced and

prolonged at oné end to be connected diréctly

to the blower-shaft 4. "The blower-shaft 4,
being thus-driven directly
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hy the engine-

shaft, is subjected to the same fluctuations

and variations in velocity as the former.
This is a matter of importance in the work-

1ng of an explosive-engine, particularly auto-

mobile - motors, which are necessarily re-
quired to be run at speeds varying materially
in velocity, for when the engine is driven at a
high velocity a corresponding inerease of the

capacity of the blower 42 is the result, 2 Inat-
ter of importance in connection with this in-

vention, and is self-evident.

The cylinder 2 is provided with a series of
cooling-ribs 5, which ribs encircle the cylin-
der and are arranged at suitable intervals
apart along the cylinder, and the same are

rovided for the purpose of dissipating the
Eeat from the body of the eylinder 2.  The
cooling-ribs 5 extend over that portion of the
cylinder the interior surface of which is ex-
posed to theheat of the explosives used there-
in, and the same are preferably turned or ma-
chined to remove the outer skin, due to mold-
ing, and expose the clean metal to the cool-
ing action of the air. -
the casing or jacket 6 is cylindrical and
completely encireles the cylinder 2, has its
top and bottom ends open, and is of a length

end to be situated slichtly below the last
cooling-rib 5 of said cylinder. The bottom
open portion 7 of the jacket 6 is flareé out-
wardly or bell-mouthed for the purpose here-
inafter set forth. -

An annular tube 8 is prOﬁided atb 1ts upper

side with an annular jet-opening 9, which is

preferably made continuous, so that when
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alr escapes through said jet - opening wil /
form a hollow cylindrical column to encireld”

the entire cylinder 2. The tube S 1s prefer-
or reduced at its ex-

terior top side toward thé annular jet top

| opening, which reduction is of a curved form

10§



10

£S5

20

25

30

35

4.0

45

T

corresponding with that of the curvature of
the bell-mouth or flare 7 of the bottom open
end of the casing 6, and the said tube 8 is
sitnated. relatively to the bottom open end
of said casing or jacket so that the flow of

the column of air from the jet-opening of said.

tube will he best adapted to create a vacuum
within the space between the cylinder 2 and
the casing 6, thereby promoting rapid and
continuous flow of the exterior air between
the reduced top portion of the annular tube
S and the bell-mouthed open bottom portion
7 of the jacket 6, and this inflowing air shall
have imparted to it a velocity equal almost
to the velocity of the air-jet escaping from
the tube &, by which the air is impelled up-
wardly in the space between said jacket and
sald eylinder 2 toward the top d eflecting end of
stad jacket. The air-jet tube 8 is secured in
position on said cylinder by securing-bolts 8.

The deflecting end of the jacket is con-
structed with an inwardly and downwardly

inclined curved deflecting-lip 9*, which is the

best adapted to impart a centrally-inelined

downward . force to the upwardly-impelled

alr to cause the air to impinge against the
upper surtace of the cylinder-head 10 to cool
the same, '

The jacket 6 is secured to the main cylin-
der 2 by means of suitable bolts 11 and main-
tatned 1n position relative thereto by mesdns
of the distance-sleeves 12, (See particularly
Ifes, Tand 3.) S

Lt will be particularly noted that when the
engine 1s required to be driven at a high ve-
locity the velocity of the blower 44 will be
correspondigly high and the capacity of the
blower will be greater and cause a—greater
volume of air to pass through the space be-
tween the eylinder 2 and its jacket 6 to carry
off the heat from said cylinder, and when said
engine is required to be driven at a lesser ve-
locity the speed of the blower will be corre-
spondingly reduced and the capacity of the
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blower will be proportionately reduced and
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less power will be required to operate it, and
the volume of air supplied to cool the cylin-
der will necessarily be less, and less will be re-

quired for the purpose of cooling the cylinder,

and thus the volume of sir is regulated di-
rectly by the engine itself to suit the different

conditions under which itis required to work.

- Certain parts around the cylinder between
the ribs 5 are filled in to form a boss 13, which
is drilled and tapped to receive the casing-
securing bolt 11. Similar bosses 14 are
tormed on the head or top end of the cylinder
and drilled and tapped for the same purpose.

Having thus fully described this my inven-
tion, what I claim as new and useful, and de-

sire to cover by Letters Patent of the United
States therefor, is—

In a gas or explosive engine, the combina-
tion with the cylinder thereof and a series of
ntegral-turned air-cooling ribs surrounding

sald eylinder, of a jacket or casing surround-

Ing said cooling-ribs of said cylinder and hav-
ing 1ts top and bottom ends open, said jacket
having an outwardly-flaring base-lip, an in-
wardly and downwardly curved deflecting-
lip situated at the top of said jacket or casing
wﬁ)lerebythe column of outgoing air is deflect-
ed agamst the end cover of the cylinder, an

annular air-jet tube, having a continuous an-

nular slit or air-outlet jet-opening, situated
beneath the bottom open end of said casing
in relative position thereto so that the air un-
der pressure escaping from sdid annular slit
is direftly applied to cool the cylinder, a
pressure-blower connected directly to the
crank-shaft of said engine and suitable means
for connecting said blower to said annular
jet-tube.

In testimony whereof 1 affix my signature

In presence of two witnesses.

IMEON HAM.

Witnesses:
Tromepson R. Brry,
FLORENCE GIMBEL.
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