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UNITED STATES

PATENT OFFICE.

GEORGE F. CONNER, OF RACINE, WISCONSIN.

GAS-ENGINE.

SPECIFICATION forming part of Letters Patent No. 548,628, dated October 29, 1895.
Application filed J aﬁuam 5,1885, Herial No. 533,910, (No model) |

To all whomy it may concermn: -
Be it known that I, GEORGE If. CONNER, a
resident of Racine, in the county of Racine
and State of Wisconsin, haveinvented certain
newand useful Improvementsin Gas-Engines;
and I do hereby declare the following to be a
full, clear, and exact description of the inven-
tion, such as will enable others skilled in the
art to which it appertains to make and use the
same. | |
My invention relates to an improvement in
gas-engines, and more particularly to that
class known in the art as “explosive-gas en-
gines,” one object of theinvention being to so
construct a gas-engine that it will serve as its
own balance-wheel. -
A further object is to so construct an en-
gine that the explosive shall be carried by the
engine and automatically supplied to the pis-
tons of the engine during the operation of the
same. . _ - _.
A fuarther object is to produce a multiple-

eylinder engine constructed and adapted fo

revolve bodily and carry fluid to operate the
engine; and the invention consists in certain
novel features of construction and combina-

 tions and arrangements of parts, as hereinat-
- ter set forth, and pointed out in the claims.

:.__30

In the accompanying drawings, Figure 1 1s
a side elevation, partly in section and partly

~ broken away. Fig.21sa plan view.

A A represent suitable standards, in which

. g shaft B, having a ecrank-arm B’,is fixed. A
 wheel or drum C is mounted to revolve on the

.35

shaft B, and to the inner face of this wheel or
drum a seriesof eylinders D (four being shown

in the drawings) is seeured, within each of

45

2o

which a piston D’ is located and adapted to
reciprocate. Each piston is preferably pro-
vided with two rods b b, the rods of diametri-
cally-opposite pistons being connected with a
common eross-head ¢. Xach cross-head 1s
made with an elongated opening d, in which
a block e is adapted to slide, and both blocks
e are mounted on the crank-arm B’ of the
shatt. , . | -

In explosive-gas engines the great heat cre-
ated by the continuous exploding of the gas
tends to heat the eylinder and parts which
operate therein to a very high degree, and
thus seriously affect the successful operation

of the engine, To overcome this difficulty

pipes ¢ to valve-chambers or pipes /, which

N and prevent the cylinder from becoming ab-

normally hot, it has been propesed to sur-

round it by a water-jacket and to provide ap-
| paratus whereby to cause a circulation of wa-
ter through said jacket. Such apparatus is
expensive and the results accomplished have
not been thoroughly satisfactory. In order
to prevent the abnormal or over heating of
thecylinders, I propose to surround them with
water jackets or chambers f, through which
a series of air-tubes 7’ passes, so that when the
engine is in motion currents of air will be
made to pass through said flues and main-
tain the temperature of the water, and conse-

55
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quently the cylinder, at a low degree. The .

pistons, piston-rods, and cross-heads are made
hollow and filled with water to prevent them
from becoming abnormally heated.

| Tanks K are secured to the wheel C Dbe-
tween the evlinders D and adapted to con-
tain gasoline or other hydrocarbon ifluid,
which is conducted therefrom by means of

latter communicate at one end with the outer
ends of the respective cylinders. The pipes
or chambers 7 are open at their inner ends
for the admission of air, which mixes with
the gasoline as it enters the cylinder, and are
made of a length to extend, preferably, be-
vond the inner ends of the cylinders, so that
as the engine revolves air will be drawn 1nto
them by centrifugal action or suction. An-
other pipe or valve-chamber 2 communicates
with each eylinder forreceiving the exhauste

or burned gas. |

Within the respective pipes or chambers

h i valves A’ ¢/ aro located, the valve A being

located in the pipe or cbamber /» at a point

above or beyond where the pipe g from the

tank or reservoir E communicates therewith.
Valve-rods A2 #¢ project inwardly from the
valves, and at theirinner extremities are pro-
vided with rollers A3 7%, which are maintained
| normally in contact with the respective pe-
ripheries h* ! of a cam F, which latter 1s
| mounted loosely on theshaft Bandforareason
hereinafter explained made torotate one-half
as fast as the engine. In order to cause the

cam to thus rotate, a bevel-pinion 7 is loosely

mounted in an opening therein and projects
from the respective faces thereof, said pinion
meshing, respectively, with bevel-gears k1,

7 C
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SR proumlty to the valve-chanmber. h,
~ s A8 located, a,ﬂd {10 the: stem of said valve a
e | 19

~.7 . nected-and made at its free lower end witha |
- knife-edge m?, adapted to be engaged by the
oo knife-edge m"‘ of an-arm m® secured to the |
A wewnted or. centnf— :.
- . - ugal governor n is. mvotally connected atm’
S R ¢ the cylinder "D or water- Jacket and pro-
-._';-.--;-"'-:Vided with a downwardly or inwardly pro-|
oo jeeting arm- *nﬁ to the free end of which one |
e 2Oy

. pass -into-the eylinder.
oo INOVes mwmdly ‘the valve /' will be- again.
soecloseds

~.the-gear k being secured to the wheel C and-
the gear 4 bemﬂ' keyed tothe crank-shaft B. |
I‘mm this arrangement of gearing it is. ap- |
- parent-that as. the- engine rotates the pinion
5 4 will ride-around the %haft B at a SPeed Jtlstr-:'-
S ____one -half that of the engine. |

~Ineach pipe g, 1 p]‘efelably &t

crank-arm m’is secured. -

valve stem or rod A% -

sistance of the spring o, and thus cause the

- arm m?to move out of the path of the arm

45
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m?°, so that the valve m in the gasoline-sup-
ply pipe cannot be operated to admit more
gasoline to the pipe or chamber & until the
engine again assumes its normal speed.

It ; is of course to be understood that each
cylinder will be provided with mechanism
for admitting the explosive to the cylinder
and controlhnﬂ' the same, and will be dupli-
cated for the various eylmders

It will be seen that when the wheel C, car-

rying the eylinder D, revolves, the pistons D’,
being conunected with the stationary crank-
shaft will reciprocate in said cylinders. The
first part of the stroke of a given piston will
act to draw into the respeetive cylinder the
carbureted air, the valves being operated to
permit such ODE‘I‘atIOD as above explained,
and the second part of the stroke will serve
to compress said carbureted air. At this
point the gas will be exploded by an electri-
cal spark between the points at p or by means
of the usual incandescent tube, if desired.

At the first half of the second revolution of

the engine the impulse of the exploding gas
will be imparted to the engine as it expa,nd

pmn‘t in

“The arms m? m® are-

|

‘valve.m|.

"To.the free end of |
coooosaldoerank-arm o an oarm _m?- is pivotally con- |

d-enre-aniform motion.

‘end of a rod n? is- pivotally connected, the |
-otherend of said rod . being pivotally: eonn-:i
- nected tothe arm-m?-
-maintained norm cd-l.-}_"-.~ in line with eaeh other
by means-of a spring.o; which bears. at one.
28 end against the governor n-and at-the other |
oo cendagainstthewheel C. o From this eonstrue- |
oo tlonand arrangement of parts it will be seen |-

-+ that when the valve-rod /2 is moved ocut-

oo owardly by the cam F ‘the arm. m° will pu%h-‘t
©oeogo-against the arm m? and cause the valve m-in
| .- the pipe g tobe opened to admit gasolineinto. |
.. thevalve-chamber, the outward movementof. |-
- said rod also opening the valve B/ and per-"
. mitting-the Lhm*ﬂ“e of gasoline and air whieh -
has entered the pipe.or valve-echamber /i to
When the rod k¥

I ~Should the speed of the engine be-|
.. .cOome. abnm mal, the governorn will move out-.j.
wardly by centufuﬂ‘al action against the re-

its .mertla._-_..

. 548,628

“During the last half of the second revolntion -
~of - the ‘engine the burned. gas will be forced -
out of the cylmder through “the pipeorcham- 7o -
“ber 2, the valve ¢’ _m..smd pipeorchamberbe-
‘ing -operated by the eccentric periphery of . .. .+
explosion-of ‘gas oceurs in a given eylinder =
Hence 75 .-
the neecessity of causing: the cam I, which - -
operates the valves, m make ﬁne wvoiutmn

during two revolutionsof theengine.

totwo of the engine.. SRR LR
In the usual type Of Uas engines. ‘ﬁ.hme bur-;- ]
cone-cylinder is emplﬁyed and one explosion R
to two revolutions of the engine it is neees-- .. -
-gary {o use very heavy balanﬁeawheels tose~-
~With -myengine the
. balance " “he{ﬂ 18 GISI}en sed with, and - the
whole engine servesasits own balance-wheel, 8¢+ =
“having’ tie weight-of the ceoling apparatus - . -
and waselme tanks or reservoirs to increase -
By my arrangement of engine -~
~explosions in two eylinders will .oeeur during -
-each revolution of - the engine, thus givinga |
continuons seriesof impulses and eausing a . .
cml:rmuﬁus and -uniform’ rotation of the en-- .
I do not, however, wish to limit-my-
;-s.elft'..tox.__.a_n}r..pmtmular number of eylinders; - 0
-and where an odd number of eylinders.is
~employed the pistuns will preferably be pro- .~
“vided -with siogle-rods wnneeted mdep{lnd

ﬁ“lﬂ@

ently to-the OI'&HL arm- B’

My improvements are very mmp‘]e and com-
'z-.-'pact in-construction and are effectual in all
-':-Ieﬁpects m the pmfmmmme of- ﬂzlelr' fuuc
~{10N8S. L | | .

95 -
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Haﬂnw fu]ly descubed my mventmn what
S elmm asnew, aﬂd demre te E:BGUI e b} Lettel g

Patent, is— Crogo

=1 An engine eongtfueted and adapf&d t(}-’-'.‘._--~

with it, substantially as set forth.

2. In an engine, the combination with a
fixed erank shaft,a wheel mounted and adapt-
ed to revolve thereon, powercylinders carried
by this wheel, and supply reservoirs for the
fuel carried by the wheel, these reservoirs in
communication with the cylinders, whereby
to supply them with explosive, substantially
as set forth.

3. In an engipe, the combination with a

i fixed shaft, of a wheel mounted toturn there-

on, radial eylinders carried by the wheel, wa-
ter jackets surrounding these cylinders and
alr passages extending through these jackets
to the periphery of the wheel whereby thse
motion of the wheel creates a suction to cause
8 constant circulation of air through the air
pa,ssages, Sub%tantially as set forth.

. In a gas engine, the combination with a
ﬁxed cmnk shaft and a wheel revolubly
mounted thereon, of a series of cylinders se-
cured to said wheel, reservoirs secured to said

wheel for containing hydrocarbon, valve

chamberscommunicating with said cvlinders,
pipes connecting said reservoirs with the
valvechambers, means for controlling the sup-
ply of gasto the ¢ylinders, and pistonsin said

'revolve botfil]y and carry its supply of fuel

IO
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cylinders eonnected withthe cmﬁk shaft, sub-
s*tantially as set forth. |
5. In a gas engine, the combination with a

crank shaft and a wheel mounted thereon, of
a series of cylinders secured to said wheel,

pistons in the eylinders and connecied with
the erank shaft, oil reservoirs secured to the
wheel, valve echambers communicating with

the cylinders and with said oil reservoirs, said

valve chambers being open at oneend to ad-

mit air, and means for controlling the passage .

of air and oil from said valve chambers into
the eylinders, substantially as set forth.

6. In a gas engine, the combination with a
fixed crank shaft and a wheel mounted there-
on, of a series of cylinders secured to the
wheel, pistons in said eylinders and connected
with the crank shaft,chambers communicat-
ing at one end with the cylinders and open
at their other ends, said chambers extending
some distance inwardly toward the center of
the wheel 80 as to create suction to draw air
into them when the engine revolves, and
means for econtrolling the admission of air and
oil into the cylinders,
forth. |

7. In a gas engine, the combination with a

fixed crank shaft and a wheel mounted there-
~on, of a series of cylinders secured to said

wheel, pistonsin said cylinders and connected

the wheel, chambers communicating with the
cylinders and with said reservoirs, said cham-
bers being adapted to admit air, a valve in
each chamber, a cam to operate said valves,

. and means for causing said cam to revolveat

4.0

one-half thespeed of the engine, substantially |

as set forth.

8. In a gas engine,-the combination with a
fixed erank shaft, of a wheel mounted thereon,
cylinders secured to said wheel, pistons 1in

substantially as set

|

said cylinders and eonnected with the crank

shaft, an inlet valve chamber and an outlet
valve chamber communicating with each cyl-
inder, valves in said chambers, a cam adapted

to operate said valves, a pinion mounted
loosely in said cam and gear wheels meshing

with said pinion, one of said gear wheels be-

ing secured to the crank shaft and the other

to the wheel, whereby to cause sald cam to
rotate at one-half the speed of the engine,
substantially as set forth.

9. In a gas engine, the combination with a

| ixed erank shaft and a wheel mounted there-

on, of a series of c¢ylinders secured to sald
wheel, pistonsinsaid eylinders and connected
with said crank shaft, oil reservoirs ecarried
by the wheel, valve chambers communicating
with the eylinders at one end thereof and
open at the other end to admit air, valves in

‘said chambers, means for operating sald

valves, a pipe for conducting oil from sald
reservoirs to said valve chambers, a valve In
each pipe, an arm carried by the stem of the
first-mentioned valve, an arm carried by the
valve in said pipe and adapted to be engaged

‘bysaid first-mentioned arm, and a cenirifugal

governor connected with the arm connected

with the valve in the oil supply pipe, 80 that
when the engine reaches an abnormal speed

‘the governor will act to move the arm con-

with the erank shaft, oil reservoirs carried by | nected with the valve in the supply pipe out

of line with the arm carried by the stem of
the first-mentioned valve, substantially as set
forth. | | |
In testimony whereof I have signed this
specification in the presence of two subscrib-
ing witnesses. .
GEORGE ¥. CONNER.

Witnesses: .
- ErasTUS C. PECK,
ALBERT 1.. ANDERSON.
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