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To all whom 4t may concern.:

the crank-case 11 with the e_xplosio'nfchamf |

[

ber 18 of the cylinder.

the wall of the cylinder adjacent to the plug,

- The wall of the cyl-
Be 1t known that I, FrReDERICK C. AVERY, | inder is preferably provided with a rib 19 55
a c1tizen of the United States, residing at Chi- | formed integrally with it, and extending
cago, In the county of Cook and State of Illi- | from below the exhaust longitudinally of the
5 nois, have mvented a new and useful Im- | cylinder beyond the spark-plug 8, where it
Frovement in (Gas-Engines; of which the fol- | terminates in an extension 20, to which ex-
owing 1s a specification. | tension the carbureter (not shown) may be 60
My object 1s to provide an improvement in | attached. This rib is cored to provide a pas-
engines of this type, by which they may be | sage 21 extending longitudinally of the cyl--
10 effectually maintained in cooled condition for | inder 6 and leading from the inlet 9 around
- continuous running, and another object is to | the boss 22 of the exhaust on its opposite
provide an improvement by which the fuel | sides and around the boss 23 of the spark- ¢5
for the engine 1s heated and thereby rarefied, | plug 8, in a similar manner, and through the -
~ preliminary to its introduction into the ex- | extension 20. ¢ o
15 plosion-chamber by the heat generated in the | The operation of the engine is the same as
~ operation of the engine. _ . | that of the ordinary two-cycle type, the ex-
My 1nvention, generally stated, consists in /| plosive mixture being sucked into the cham- 70
subjecting the explosive-mixture, as it passes | ber 18 through the inlet 10 each time the pis-
- from the carbureter into the cylinder-inlet,,| ton moves to retracted position, and the ex-
20 to heat irom the cylinder of the engine, | haust opening to discharge the spent gases
' - whereby heat 1s extracted from the engine | and the by-pass being uncovered to allow
and taken up by the explosive-mixture, with | fresh fuel to be introduced into the cylinder 75
the result of producing a cooling effect on the | with each outward movement of the piston.
engine and at the same time becoming heat- It 1s well understood that the hottest parts
25 ed and thereby rarefied. - | of the engine are those adjacent to the spark- -
As I have devised my improvement for use | plug and exhaust, and that the hottest side
more especlally in connection with air-cooled | of the cylinder is that extending from the 8o
- engines, | have illustrated it in the drawings | plug to the exhaust. Thus, the fuel mixture
1n this connection, in which— in passing 1n contact with the hottest por-
30  IFigure 11s a view in vertical sectional ele- | tions of the engine is caused to absorb a large
| vation of an engine of the two-cycle type em- | amount of heat at the points where it is most
| bodymng my invention; Fig. 2 is a section | desired that heat be eliminated, and conse- 85
: taken at the irregular line 2 on Fig. 1 and | quently cooling of the engine results. The
' viewed 1n the direction of the arrow; Fig. 3 | heating of the explosive mixture in its travel
35 1s a vertical sectional elevation of a four- | from the carbureter to the inlet serves to
cycle gas-engine embodying my invention, | cause its constituents to become very thor-
the section being taken at the line 3 on Fig. 4 | oughly commingled and the whole rarefied, 90
;__ and viewed 1n the direction of the arrow; | with the result of producing a mixture which
| I1g. 4 1s a vertical sectional elevation of the | is caused to be substantially completely con-
| 40 same; and Fig. 5 is a section taken at the | sumed while in the chamber 18. Thus, the
. Iine 5 on Kig. 4 and viewed in the direction of | engine is rendered highly efficient. |
the arrow. _ | o To maintain the engine in properly cooled 95
- The engine 1llustrated in Figs. 1 and 2, as | condition it is not necessary that the gases
to its general features of construction, is of | pass around both the plug and exhaust and
45 the ordmnary two-cycle type comprising a | along the cylinder wall, as described of the
cylinder 6 provided with a series of annular | construction shown, though this construction
cooling-ribs 7 and containing a sparking-plug | is desirable, very effective results being ob- 100
fl 8, an exhaust 9 and an inlet-opening 10, a | tained by causing the gases to traverse a -
. crank-case 11 and a piston 12 connected with | portion of the wall of the spark-plug, a wall
50 the crank 13 on a sEaft 14 by a rod 15 and | of the cylinder at a point where the cooling
having a deflector 16 on its upper end, for'| influence will be exerted against the spark-
8 the usual purpose, a by-pass 17 connecting | plug, or first, while in cool condition, along 105
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or across the hottest end of the cylinder, or

~ across the end of the cylinder and around the
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exhaust. |

The four-cycle engine illustrated in Figs. 3,
4 and 5 comprises a cylinder 24 provided with
annular cooling-ribs 25, and adapted to re-
celve the usual piston (not shown). The
upper end of the cylinder is formed with a
head 26 provided with a conduit 27 extend-
ing transversely of the upper end of the cylin-
der and through which conduit the boss 28
of the spark-plug 29 extends, the end « of the
conduit being the end at which the carbu-
reter (not shown) 1s to be applied. In the
head at one side of the conduit 27 and sepa-
rated therefrom by a wall 30 are an upper
chamber 31 and a lower chamber 32 sepa-
rated from each other by a partition 33 hav-
ing an opening 34 controlled by a valve 35
seating therein. Theupperchamber31 opens
into the interior of the cylinder and serves to
recelve the spent gases from the cylinder,
from which chamber they escape to the at-
mosphere when the valve is unseated in the
usual manner through an outlet 322 1n the
lower chamber 32. - On the opposite side of
the condulit 27 are an upper chamber 36 and
a lower chamber 37, likewise separated from
each other by a partition 38 provided with
an opeming 39 controlled by a valve 40seat-
ing 1 1t. These chambers are separated
from the conduit by a wall41 having an open-
ing 42 opposite to the lower chamber to af-
ford communication of the conduit with
chamber 37.

The chamber 36 opens into the interior of
the cylinder, so that when the valve 40 is
unseated, In the usual manner, the explosive
mixture passes irom the carbureter around
the boss 28 of the spark-plug, through the
conduit 27, in contact with the end-wall of
the cylinder and the wall of the exhaust
chamber and through the opening 42 to the
chamber 37, from which latter chamber it
passes to the cylinder, as described. The ex-
plosive-mixture 1s thus caused to traverse the
hottest parts of the cylinder, viz: the part
adjacent to the spark-plug, that adjacent to
the exhaust and that part intermediate the
exhaust and spark-plug, with the result of

- cooling these parts of the engine and at the
~same time becoming heated, with the ad-
~ vantage heretofore set forth. '

55

60

- By forming the conduit for the explosive
mixture 1n 1ts passage from the carbureter to
the inlet of the cylinder as described of the
four-cycle engine, the latter may be provided
of aTorm 1n which the exhaust valve may be
disposed on the side opposite to the car-
bureter, which 1s of great advantage in auto-
mobile engine construction, as it avoids
crowding of these parts.

While I have shown and described my in-
vention In connection with air-cooled en-
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Iimiting it to use in this connection, as it may
be used to good advantage, for the purposes
hereinbefore stated, in a water-cooled or
otherwise cooled gas-engine.

What I claim as new and desire to secure
by Letters Patent is—

1. In a gas-engine, the combination with
1ts cylinder containing an inlet-port, an ex-
haust-port and a spark-plug surrounded by a
wall, a piston confined in the cylinder, and a
conduit for fuel leading to said inlet and ex-
tending in a position to subject the said wall
to the cooling influence of the mcoming fuel
while in relatively cold condition.

2. In a gas-engine, the combination witlh
1ts cylinder containing an inlet port and ex-
haust port and a spark-plug surrounded by
a wall, a piston confined in the cylinder and a
conduit for fuel leading to said inlet and en-
circling said spark-plug wall, with the inlet
to said conduit so positioned as to cause the
fuel to contact with said wall while the fuel 15
1 relatively cold condition, for the purpose
set forth.

3. In a gas-engine, the combination with
1ts cylinder containing an inlet-port, an ex-
haust-port and a spark-plug surrounded by a
wall, a piston confined in the cylinder, and a
conduit for fuel extending along the wall of
the cylinder adjacent to the plug and in posi-
tion to subject the wall surrounding the plue
to the cooling influence of the incoming fuel
while 1n relatively cold condition.

4. In a gas-engine, the combination with
1ts cylinder containing an inlet-port, an ex-
haust-port and a spark-plug at one end of the
cylinder surrounded by a wall, a piston con-
fined in the cylinder, and a conduit for fuel
leading to said mlet and extending across the
end of the cylinder adjacent to the plug in
position to subject the wall surrounding the
spark-plug to the cooling influence of the in-
coming fuel while 1 relatively cold condition.

5. In a gas-engine, the combmation with
1ts cylinder containing an inlet-port, an ex-
haust-port and a spark-plug surrounded hy a
wall, a piston confined m the cyhnder, and a
conduit for fuel extending along the wall of
the cylinder adjacent to the plug and down
one side and around the exhaust to the inlet,
for the purpose set forth.

6. In a gas-engine, the combination with
1ts cylinder containing an mlet-port and ex-
haust-port and a spark plug surrounded by a
boss, a piston confined in the eylinder and a
conduit for fuel leading to satd mlet and en-
circling said spark-plug boss and in contact
with the wall of said exhaust, with the inlet
to said conduit in position to cause the fuel to
flow past the plug before it contactswith the
wall of the exhaust, for the purpose set forth.

7. In a gas-engine, the combination with
its cylinder containing an inlet-port, an ex-
haust-port and a spark-plug surrounded by a

66 gines, 1 do not wish to be understood as | wall cast integrally with the cylinder, and a
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piston confined in the cylinder, of a conduit
tor fuel extending around said wall and cast
integrally therewith and with the cylinder.
8. In a gas-engine, the combination with
its cylinder containing an inlet-port, and ex-
haust-port and a spark-plug surrounded by a

“wall, and a piston confined in the cylinder, of
a conduit for fuel extending along the wall of |

the cylinder adjacent to the plug, and thence
in position to subject a wall of the exhaust to 10
the cooling influence of the incoming fuel
while in relatively cold condition.
o FREDERICK C. AVERY.
In presence of— o
- RALPH DCHAEFER,
L. KIRKLAND.
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