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Application filed January 28, 1904, Serial No. 191,045,

To all whom it may concerm: _
Be it known that I, GroreE WOLKE, a clti-
zen of the United States, residing at Jack-
sonville, in the county of Morgan and State
« 5 of Illinois, have invented certain new and use-
' ful Improvements in Air-Cooling Devices for
Engines; and 1 do declare the following to be
a full, clear, and exact description of the in-
vention, such as will enable others skilled 1n
10 the art to which it appertains to make and use
the same. : |
My invention relates to improvements in
air-cooling devices for engines, particularly
oasolene-engines and other internal-combus-
I5 tlon motors. |
One of the objects of my invention is to pro-
vide a simple, durable, and highly-efficient
device of this character in which the crank-
chamber and the rear endof the piston of the
20 engine will be utilized as an air-pump for the
purpose of forcing cooling currents of air
against the cylinder or other heated parts of
- the engine.
Another object of my invention 1s to pro-
25 vide a simple, durable, and comparatively in-
expensive valve mechanism for the crank-
chamber of the engine, whereby it may be
used as an air-pump for the purpose specified.
- Another object of my invention 1s to pro-
30 vide an improved means for distributing the
cooling currents of air over the engine-cylin-
der in a simple and effective manner to secure
 the best results. &
With these and other objects in view the
35 invention consists of certaln novel features
of construction, .combination, and arrange-
ment of parts, as will be tnore fully described,

and particularly pointed out in the appended

claims. |

40  In the accompanying drawings, Figure 1 1s
a top plan view of a gasolene engine or mo-
tor constructed in accordance with my inven-
tion. Fig. 2 is an end elevation of the same.

Fig. 8 is a horizontal sectional view. Fig. 4

45 is a vertical longitudinal sectional view. Fig.
5 is a vertical transverse sectional view
through the cylinder. .

Referring to the drawings by numeral, 1
~ denotes an engine-cylinder having 1ts outer
50 end closed by a head 2 and its inner end in

open communication with a closed crank
chamber or casing 3, which is formed by two
half-sections 4 and 5, the section 4 of the cas-

- the atmosphere, as shown.

threaded end 15 of said passage.

" ing being cast integral with the cylinder 1 at

its inner end, as shown, and the section 5 be- 55
ing bolted or otherwise secured to the section
4. The piston 6, which reciprocates in the
cylinder 1, is connected by a rod 8 to a crank

9 upon a shaft 10, which is mounted in suit-

able bearings in the sections 4 and 5 of the 6o

casing 3 and has upon one of its outer ends
the usual fiy-wheel 11.

The closed crank chamber or casing 3 has
formed in one of its side walls air inlet and
outlet ports or openings 12 and 13, which are 05
disposed on opposite sides of the crank-shaft

‘and preferably in line with the center of the
-engine-cylinder.
‘nicates with a passage 14, formed in the section

The intake-port 12 commu-

5 of casing 3 and having its outer end open to 70
If desired, a pipe
leading from any suitable source of cold-air
supply may be tapped into the outer screw-
The outlet-
port 13 communicateswitha passage 16,formed 75
in the section 4 of the casing 3 and communi-
cating with an annular air-distributing cham-

“ber 17, which surrounds the inner end of the
“ecylinder 1 adjacent to the section 4 of the crank-
casing 3. The said inlet and outlet ports 12 8o
“and 13 are controlled by a rotary valve 18 in

the form of a semicircular disk of wood fiber

or any othersuitable material, which issecured
to the crank-shaft 10, as shown.

Said valve
is adapted to rotate close to the side wall of 85

the casing 3, in which said ports 12 and 13 are

formed, and is so disposed that one of said

-openings will be closed while the other1s open,
“said openings being preferably segmental in

shape, as shown, so that one will open at the 9°

same speed that the other closes. |
It will be seen thatthe provision of the ports

or openings 12 and 13 and the rotary valve 18

in the closed crank-chamber 3 will cause the

Natter to coact with the rear end of the piston 95

6and serveasanair-pump. Upon the outward

movement of the piston 6, or the stroke toward

the combustion end of the cylinder, the valve
18 will close the port 13 and open port 12 to
suck or draw air into the chamber 3 through
said port 12, and upon the return of the piston
toward the crank-chamber, oritsinstroke, the
valve 18 will open the port 13 and close the
port 12, so that the air drawn into the crank-
chamber 3 will be forced from the same through
said port 13 into the distributing-chamber 17.
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“The said distributing-chamber 17 is formed

- by two annular radially-projecting flanges 19

IO

15

20

30

35

4o

and 20, having their outer edges connected

by a ring or band 21, which forms a jacket to

inclose the space between them. The air en-
tering sald distributing-chamber through the
passage 16 passes from the same through a
series of longitudinally-disposed distributing-
tubes 22, arranged parallel at suitable inter-
vals or spaces around the outside of the cylin-
der. The said tubes extend through alining
openings 23, bored or otherwise formed in a
series of parallel radially-projecting annular
flanges 24, which are preferably cast integral
with the cylinder uponitsoutside and designed
to radiate the heat generated within the cylin-
der. Thesaid tubes 22, which havetheir outer
ends closed and their inner open ends in com-
munication with the dletrlbutmo’ chamber 17,
are formed with discharge-openings 25,located
between the said ﬂanﬂ‘ee 24 and dlspoeed op-
posite the outside of the cylinder 1, so that
the cool air discharged from them will be di-
rected against the cylinder. Said openings 25
are preferably provided only adjacent to the
outer or combustion end of the cylinder, as

shown, so that the cool air will be directed to

the hottest part, where it is most needed.
Some of the distributine-tubes 22 extend be-
yond the outer end of the cylinder and have
some of their discharge-openings 25 opening
between heat-radiating flanges 26, provided

der. Said heat-radiating flanges or webs 26
project at right angles from the head 2 and
are erra,nged radielly, as shown. |

~ In the cylinder-head 2 is provided a spring-
seated intake-valve 27 of ordinary construc-

tion, throngh which a charge of explosive
mixture 1s drawn by the plston the said valve
affording communication between the engine-
ovlmder and a passage 28, formed in the cy l-
inder-head and adapted to be connected up
with a carbureter or the like. In the said
cylinder-head 2 isalso provided an exhaust or

discharge valve 29, through which the gases |

in the ovlmder escape after the exploelon
Said valve may be operated in any suitable
manner. As shown, i1ts stem 30 is formed
with an opening through which one end of a
rocker arm or lever 31 projects. Said lever

31 1s pivoted 1ntermediate its ends to a post
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32, projecting from the cylinder-head 2., and
hias its opposite end pivoted to the outer end
of a longitudinally-disposed rod 83, mounted
in a suitable guide or hanger and havmcf‘ 1ts
inner end promded with a_friction-roller 34,
which rides upon a cam 35, secured upon one
face of a gear 36, which is Journeled on a suit-
able shaft pro;|eot1n0" from the casing 3 and
1s in mesh with a pinion 37, secured upon the
crank-shaft 10. The gear 36 is twice the size
of the pinion 37, so that the valve will be
opened but once during two revolutions of
the orenk-sheft Sald Velve 18 sedated and the

with sald crank- ohamber

798,24%

roller 34 is held in engagement with the cam
35 by a coil-spring 38, which has its ends con-
nected, respectively, to the said rod 33 and to
a pin Jm]eotmcr from theside of the casing 3.
A sparking device of any desired form or con-

struction (not shown) is placed in an opening
39, formed 1n the cylinder-head 2. and a suit-
able contact dewoe which is under the control

~of the operator, is preferably provided upon

the sald gear and pinion.
The operation and advantages of my inven-
tion will be readily understood tfrom the fore-
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oolngy desorlptlon taken In connection with

the accompanying drawings. It will be seen
that upon each outstroke “of the piston cool
alr will be drawn into the crank-chamber
throuo‘h the port 12, and upon its instroke the

30

air thus drawn in will be expelled through the .

port 13 and passage 16 from said crank- cham-
ber into the distributing-chamber 17 and from
the latter into the dlstrlbutmﬂ‘ tubes 22, which

discharge it against the heeted sides and end
of the engine-cylinder.

to and from the crank-chamber and will run
smoothly and nolseleselv, offering no resist-
ance to the air passing through the open port.

The valve 18 will
ef"eotlve]y control the inlet and outlet of air

Qo

The air expelled from the openings 25 in the

distributing-tubes 22 is directed to the points
where the most benefit is derived from it—

95

that is, to the combustion end of the cylinder

“and to the exhaust-valve in the cylinder-head.
upon the outer side of the head 2 of the cylin- |

While I have shown and described the pre-
ferred embodiment of my invention, I wish

1t understood that I do not limit myself to the
form of engine nor to the construction and
| arrangement of parts herein shown and de-
seribed.
the rotary valve 18 I may use two oheok valves

For instance, instead of employing

to accomplish the same result.

Various other changes in the form, propor-

tion, and the minor detells of oonetruetlon may
be resorted to without departing from the prin-

“ciple or sacrificing any of the advantages of

this invention.
Having thus desorlbed my invention, what

I claim as new, and desire to secure by Lettere

Petent 1S—
1. An internal-combustion motor hevmcr' q
crank-chamber, a cylinder having heat-r adiat-

ing flanges or Webs and communicating with

said crank - chamber, air- dlstrlbutmn“ tubes
supported by the flanges and having disch arge-
openings for pro1eet1n0' cooling streams or jets
of alr between the ﬂencres to the heated parts
of the motor, a pleton in said oylmder and
valve meohamsm coacting with said piston to
pump a cooling medium throu0'11 sald air-dis-
tributing tubes substantially as described.

9. An internal- combustion motor having a
crank - chamber, a thnder communicating

langes SU.I“I'OLII]dlI]GF‘
the eylinder, elr'-—dlstrlbutmc" tubes extendmo'

through the flanges and hevmfr dleohewe-.
1 openmcrs for pl"OJE’:CtII]G‘ coolmu' Jets or cur-
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rents of air longitudinally along and against
the heated portions of said cylinder, a piston

1n sald cylinder, and valve mechanism coact-
ing with said piston to pump air into said dis-
tributing-tubes, substantially as described.

3. An internal-combustion motor having a

crank -chamber, a cylinder communicating

with said erank-chamber, flanges surrounding
‘passing

said cylinder distributing - tubes
through said flanges and provided with jet-
orifices for directing cooling jets or currents
of air longitudinally along and against the

heated parts of the. motor. a piston in sald

cylinder, and valve mechanism coacting with
sald piston and crank-chamber to pump air
into said distributing-tubes, Substanmallv as
described.

4. An internal-combustion motor having a
crank-chamber, a cylinder provided with ex-
terior flanges and communicating with said

crank-chamber, an air-distributing chamber

surrounding the eylinder at 1ts inner end, dis-

charge-tubes supported by said flanges and

leading from said distributing-chamber lon-

ogitudinally of the eylinder, and provided with

~ jet-orifices to direct cooling currents of air
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against the heated parts of the motor, a piston
in sald cylinder, and valve mechanism coact-
ing with sald piston and crank-chamber to
pump air into said distributing-chamber, sub-
stantially as described.

5. An internal-combustion motor having a
closed crank-chamber, a cylinder in commu-
nication with said erank-chamber, an annular
alr-distributing chamber surrounding one end
of sald cylinder, a plurality of longitudinally-
extending air-discharge tubes projecting from
sald distributing - chamber and arranged
around sald cylinder to direct cooling cur-
rents of air against the heated parts of the
latter, a piston in said cylinder, and valve
mechanism coacting with said piston and

crank-chamber to pump airintosaid distribut-

ing-chamber, substantially as described.

6. An internal-combustion motor having a
closed crank-chamber, a cylinder in commu-
nication with said crank-chamber, heat-radi-
ating flanges or webs upon said cylinder, alr-
discharge tubes projecting through said

flanges or webs and adapted to discharge cool-

ing currents of air between the same and

agalnst the cylinder, an air-distributing cham-

ber in communication with said discharge-
tubes and said crank-chamber, a piston In sald

cylinder, and valve mechanism coacting with

sald piston and crank-chamber to pump air
into said d1str1but1n0'-chamber., substantially
as described.

7. In an internal-combustion motor, the
combination of a cylinder having heat-radiat-
ing flanges, air -discharge tubes projecting

&
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through said flanges, and means for forcing

air through said tubes, substantially as de--
scribed.

8. In an internal-combustion motor, the
combination of a cylinder having annular ra-

dially-projecting heat-radiating flanges, lon-

oltudinally-disposed a,lr-dlschar(re tubes pro-

jecting through said flanges, and means for

forcing air throun'h sald tubes, substa,ntlallsr
as descrlbed

9. In an internal-combustion motor, the
combination of a cylinder, an annular air-dis-
tributing chamber surrounding said cylinder
at one end, air-discharge tubes projecting

cylinder, said tubes being provided with jet-
apertures to project streams of air against the
cylinder, and means for forcing air into said
air-distributing chamber substantlallv as de-
Scrlbed |

0. In an internal-combustion motor, the

combination of a cylinder having heat-radiat-
ing flanges upon its sides and head, and air-

“discharge tubesextending through said flan ges
upon its sides and ada,pted to dlscharcre air

between the same and said flanges upon its
head, substantially as deseribed.

11. In an internal-combustion motor, the
combination of a cylinder, a piston in said cyl-
inder, flanges surrounding the cylinder, per-
forated air-distributing tubes passing through
the flanges a closed crank-chamberin commu-
nicatlion with said cylinder and provided with
inlet and discharge openings, a crank-shaft in
said crank-chamber operated by saild piston,
and a semicircular disk secured to sald crank-
shaft and adapted to alternately open and
close sald openings in said crank-chamber,
substantially as described.

In testimony whereof I have hereunto set

my hand in presence of two subscribing wit-

nesses. | _
GEORGE WOLKUE.
Witnesses:
JAMES K. (J PIERSON,
JoaN L. Dar.
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from said chamber and arranged around said

8o

Qo
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