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Unrrep States Patent

LEVI J. WING, OF NEW YORK, N. Y.

GAS-ENGINE.

SPECIFICATION forming part of Letters Patent No, 607,580, dated July 19, 1898,

Application filed December 22, 1896, 'sérial No. 616,599,

(No model.)

To all whom it may concern: |
DBe it known that I, LEVI J. WING, a citi-

zen of the United States residing in the c1ty,-

county, and State of New York have in-
vented certain new and useful Imp1 ovements
in Gas-Engines, of which the following is a
specification. |
This invention relates to certain improve-

ments in gas-engines of that class in ‘which
an 1mpulse 18 given at every second rotation
of the crank- shaft said gas-engine being
adapted for statlonary and marine purposes.

when used as an upright engine and for mo-
tor-wagons when used in a horizontal posi-

tion and arranged in such a manner that two

engines are connected end to end.

The_ invention consists of a gas-engine
which comprises a jacketed cylinder closed
at both ends, a reciprocating piston, a pis-
ton-rod provided with a cross-head at its
outer end,connecting-rods between said cross-

“head and the crank-shaft, an inlet-valve for

the explosive gas-and-air mixture, an outlet-
valve for the products of combustion, a valve-
gear for operating said inlet and exhaust

alves from the cmnk shaft, and an electric
igniter located in the combustmn-ehamber

E and operated by one of the connectmn—lods
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of the piston cross-head.
The invention consists, further, of certain

details of construction, such as Lhe combined

air-and-water cooling of the cylinder, the ig-
niter, vaporizer and  air -heater, &e.,

pointed out in the claims.

represents a front elevation of my improved
gas-engine. Fig. 2 is a side elevation of the
same.
on line 3 3, Fig., 1. Iig. 41is a horizontal sec-
tion on line 4 4, Fig. 1. Fig. 5 is a detail
outside side elevation, drawn on a larger
scale, of the electric igniter; and Figs. 6 and

7 are respectively a side elevation and a plan

view of two gas-engines coupled together and
arranged In hommntal position f01 use on
1n0t01-wa,ﬂ*0ns

Slmllar letters of reference indicate corre-
sponding parts. |

‘Referring to the drawings, A represents | pur poses.

the supportn

whlch'-'
will be fully described hereinafter and ﬁnall y.

Fig. 5 is a vertical transverse section

|

| gas- enﬂflne, which is provided at its open op-
posite ends with pillow-blocks ¢ for the erank-
shaft B, to one end of which the fly-wheel B’
18 apphed On the base-frame A is supported.

a cylinder O, which is closed at both ends,

the closed upper end being provided with a
stuffi
piston D
D' is attached a cross-head D2 to the oppo-
site ends of which, are stmpped the connect-
ing-rods D, which are fitted at their lower

ng-box d' for the plston-rod D’ of the
To the outer end of the piston-rod

| ends to the ‘eranks B? of the crank- shaft I3.

The connecting-rods D® are arranged at op-
posite sides of the cylinder and are rotated
in the open space arranged in the ends in
the supporting base-frame A, adjacent to the
pillow-blocks a «.

The cylinder C is jacketed at its lower por-

tion, the upper third of the cylinder being

not Ja,cketed and pr ovided with air inlet and
outlet openings d d°. The openings d d? are

preferably arranged at diametrically OpPo-

| site points of the upper non-jacketed portion

;

of the cylinder C, the opening d being pro-

vided with a check valve d*, through which
the air is drawn to the interior of the closed
cylinder C at every downstroke of the piston
D.- The opposite opening d? is connected by
a pipe d® with the lower part of the jacketed
'portlon of the cylinder C, the lower end of
said pipe being provided w113h a spray-nozzle
d° for admwtmﬂ* a small quantity of water,

which is 1aken up by the air that is forced
through the connecting-pipe d? at each up-
| stroke of the piston, so that a body of air
In the accompanying drawings, Figure 1 |
the jacket for cooling the walls of the cylin-
der C at each upstr oke of the piston D. This

.

arrangement is of special advantage when-
ever a full supply of eooling-watel* that is
forced through the jacket by direct pressure
or by a pump 1s unavailable, as it permits
the cooling of the cylinder for a considerable
length of time with a comparatively small

quantity of water.

The cooling arrangement described is of
special advantawe When the engine is used
for motor-wagons in which only a limited
amount of water can be carried for cooling
The jacketed portion of the cyl—

base-frame of my improved | inder is prowded at its upper part with an
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- outlet-opening d* to which a pipe is con- | let-valve F into closed position. The valve-

. nected, by which the air and the small quan-
o tity of water used for cooling at each up-

- stroke of the piston is conducted off. Asthe |
o ;bodyz 0f ;eooling—air is supplied at each up-
. stroke of the piston and as the explosion takes |

10

~ place at every second rotation of the crank- |
.. shaft, two bodies of air and water are forced |
- through the jacketed portion of the eylinder, |

one at each rotation of the crank-shaft, so |

~ that thereby the eylinder can be kept cool

 fora considerable length of time with a com-:

 paratively small quantity of water. In sta-
~ tionary and marine engines a larger body

e

of water may be supplied to the air forced |
to the jacketed portion of the eylinder or the |
. latter cooled entirely by means of water in

the usual manner.
~Thepiston D isprovided with suitable pack-

ing and is reciprocated in the cylinder, the
o reciprocating motion of the piston correspond- |
... ing to the stroke of the cranks B®:. The com-
~bustion-chamber C’is located in the lower
- part of the cylinder C, adjacent to the sup-
.25 porting-frame A, and is provided at diamet-
~ rically opposite sides at right angles to the

~ crank-shafts with an inlet-valve E and an ex-

30.

the electricigniter G.

.+ haust-valve F.  Intermediately betweensaid
~1nlet and outlet valves E and F is arranged |
L _ Thevalve-gear of the
o 1nletand exhaust valves E and F is actuated
by a gear-wheel transmission e’ ¢* ¢3 from the |
~ crank-shaft B, the gear-wheel ¢ being ap-
-+ plied to the crank-shaft, the gear-wheel ¢? to
o 35

.. frame A,and the gear-wheel ¢® to an auxiliary

40

shaft e, which is supportedin bearings of in-

clined bracket-arms e, that are bolted to the
side and rear parts of the supporting-frame
A. The auxiliary shaft e! is provided with
two cams é° ¢, of which the cam ¢° acts on an
antifriction-rollerat the lower end of a valve-
lever ¢°, which is fulerumed to one of the

‘bracket-arms ¢°, while the upper end presses

on the outer end of the stem of the exhaust-
valve B, which latter is opened against the
tension of a helical spring ¢° that is inter-

- posed between the casing I’ of the exhaust-

RO

35

valve K and a collar ¢ on the valve-stem, as
shown in Fig. 3. The cam ¢’ on the anxil-
1ary shaft e’ acts at each rotation of the shaft
e* on the end of a rod e, that is guided in
openings of the base-frame A and held in
contact with the actuating-cam ¢* by a heli-
cal spring ¢'%, attached to the end of the rod

J and the base-frame A, as-shown in Fig. 3.

The opposite end of the reciprocating guide-

rod e' is pivoted to the lower end of a lever
f,that is fulerumed to a bracket-arm

f"at the

6o front of the base-frame A, and the upper end

- of the . inlet-valve I' and a collar

of which presseson the outerend of the stem
of the inlet-valve F. DBetween the casing F’
f*on its
valve-stem is interposed a helical spring 73,
against the tension of which the inlet-valve

haust-valve K, around which exhaust-pipe is

into the shell, so as to be heated by the heat

~casings E' I of the exhaust and inlet valves -
K and F are provided with threaded shanks
that are serewed into threaded openings lo- S
cated at diametrically opposite points ofithe i
~combustion-chamber C', as shown in Fig. 3. SR
- The products of combustion are exhausted
through a pipe E? on the casing E' of theex-

e
‘arranged a cylindrical shell H, whichiseclosed:
at both ends and provided at that end adja- -
cent to the exhaust-valve with a numberof
alr-openings fi, through which the airisdrawn
80

of the produets of combustion which are

‘ber of the ¢ylinder. The vaporizer V is con-
‘nected by a pipe 2 with a suitable reservoir: =~ =
~containing the hydrocarbon oil and with a

peteock 2 for draining off the surplusoil from
‘time to time from the reservoir. The oil-- = =
. | supply pipe 72 of the vaporizer V is provided
a short Intermediate shaft on the supporting- | with a needle-valve h*, which is actuated by
an elbow-shaped arm A% that is attached to'
the reciprocating guide-rod e, so that at

every second rotation of the crank-shaft the
valve 18 operated and a certain quantity of
oil injected into the vaporizer, evaporated by
the hot air drawn into the vaporizer, mixed
with the airin the required proportions, and
supplied bya pipe /i°to the inlet-valve I, and
thence to the combustion-chamber of the cyl-

forced through the exhaust-pipe K*. Theop-
posite end of the air-heating shell H is con-

{ nected by a downwardly-extending pipe A’
‘with a horizontal pipe A% that leads to a 85
‘vaporizer V, which is supported on the base-
{rame A of the engine. The horizontal pipe =
h*is provided at its point of connection with '
the upwardly-inclined pipe /' with a stop-

coek /i, through which a certain quantity of
air of ordinary temperature can be drawnin:
~when it should be required for producing the

| mixing of the air in proportions with the gas: -+
~or vapors supplied to the combustion-cham-

95
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inder C. Any approved construction of vap-

orizer may be used, as I do not desire to con-
fine myself to any special construction of the
same, |

The igniter G is formed of a casing g, hav-
ing an exterior flange ¢', that abuts against

a corresponding seat g° at the lower part of

the cylinder C. The casing ¢ is inserted into
a corresponding opening of the combustion-
chamber C' and attached to the seat ¢g* by fas-
tening-bolts. It is provided with a straight
interior face and with two parallel bore-holes,
one for aspindle ¢° thatis insulated from the
casing g by a sleeve g%, of insulating mate-
rial, the other for a shaft ¢°, which carries at
its outerend a gear-wheel ¢, Thegear-wheel
¢® meshes with a pinion ¢7 which is pivoted
to the casing ¢ and provided with a crank-
arm ¢° having a pin ¢° at its outer end that

engages a slot g’ in one of the connecting-

rods D’ adjacent thereto, as shown in Figs.

Is opened and which serves to return the in- | 4 and 5. The oscillating motion of the con-
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necting-rod D3 1mpm' ‘ts a wtmy motion to the | the connecting-rods of both cylinders are ap-

crank-arm ¢° and by means of the pinion ¢’

“and gear-wheel ¢° rotary motion to the shaft

¢5. At the inner end of the shaft ¢ g° 18 ar-

ranged a wing ¢'', which engages at every sec-

ond rotation of the ecr ank-—sh.:tft a projection
g* on the pin ¢° for the reason that the gear-
wheel ¢° has twice the number of teeth as the
pinion g. 'The outerend of the pin ¢®is con-
nected with a spring ¢%, that is attached to a
binding-post ¢ on a bracket g4, attached to
the base-frame A, (ShOW]l in Ifigs. 4 and 5,)

sald spring g* ““‘giving’ ' sufficiently for per-

mitting the wing ¢! to pass the wing g g™ at
every 10‘5@131011 of the shaft g° and returning
the wing ¢g'* into its normal position as soon
as the Winﬂ‘ ** has passed beyond the same.
The spring JL?’ 1s held in contact with a con-
tact-spring ¢*° by the binding-post g¥ and in
electric, circuit with a battery the opposite

- pole of which is connected with a binding-

- poston the base-frame A, as shown in FIC" i

~ in the slitted outer end of the pin.

30
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At every rotation of the gear-wheel ¢° and
its shaft ¢° the wing ¢! forms contact with
the wing ¢g** on the insulated pin g° and moves
pastsald wingagainst the tension of the spring
g*, which shdes sufficiently for this purpose
As soon
as the contact. between the wing ¢'! and the
projection ¢g** is interrupted a spalk is pro-
duced by which the explosive gas-and-air

mixture compressed in the combustlon-cham--

ber by the downward stroke of the

piston is
1gnited.

This ignition of the charge takes

place at every second downstroke of the pis-

ton, the engine being operated in the well-
known manner of gas-engines of this c¢lass, in
which the e‘zploswe D‘as-and-au mmtme 18
drawn in by the upstloke of the piston, com-
pressed by the downstroke of the same, and
then ignited, the force of the explosion mov-
ing the p1ston in upward direction, while the
downwm d stroke of the piston forces the prod-

ucts of combustion through the exhaust-valve

to the outside.  The reﬂ*ular rotation of the
crank-shaft is kept up by the momentum im-
parted to the fly-wheel, while the proper mo-
tion of the inlet and exhaust valves isso timed
that the different operations take place at the
propertime. The location of the combustion-
chamber next to the crank-shaft and the con-
nection of the piston-rod by a cross-head and
connecting-rods with said crank-shaft moves

the plston away from the shaft and produces !

the drawing up of the cranks instead of push-

 ingthem up, as heretofore, sothat a small and

compact enginewithlong eonneetmﬂ'—l ods and
small anﬂ-‘le of OSClH.—:LthIl 1S obtmned

When the engine is intended to be used f01
motor-wagons, 113 1s preferabie to combine two
engines and suppmt them in a horizontal po-
Sltlon below the wagon-body, so that their cyl-
inders are in line mth each other, while the

base-frames are coupled together S0 a8 to form

the connection between the cylinders. This

ting meehamsm

plied to the same crank-shaft from which ro-

tary motion is transmitted to the driving-axle
of the motor-wagon by any suitable tr ansmlt—
This arrangement requires
a slwht change in the disposition of theinlet

and exhaust valves and requires that the ex-

plosion in one ¢ylinder alternates with the ex-
plosionin the other ¢ylinder, which permits

3]

75

the large fly-wheel to be dlspensed with and

a smaller fl y-wheel substituted in place there-

of, as the cranks of the crank-shaft are moved

over their dead-points by the momentum im-
parted thereto alternately by the force of the
explosions. The cylinders are cooled in the
manner before described by injecting a quan-
tity of air mixed with a spray of water at
each upstroke of the piston into the jacketed
portion of the cylinder. DBy coupling two en-
gines together in the manner described the

Valve -gearof theinlet and exhaust valvescan -

be 31mp11ﬁed and a very effective motor for

vehicles supplied that-takes up a compara-
tively small space only and can be run with
a small quantity of cooling-water.

Having thus described my invention, I

claim as new and desu'e to secure by Letters

Patent—

1. In a gas-engine, the combination, with
a single cylinder closed at hoth ends and hav-
ing a jacketed portion, of a pistonin the cyl-
inder, a valved air-inlet opening in the un-
jacketed portion of the cylinder, an air-outlet
opening in the unjacketed portion, a pipe con-
necting said air-outlet opening with the jack-

eted portmn of the cylinder, a water-supply

nozzle in said connecting-pipe, and an outlet-
pipe for sald jacketed portion, substantially
as set forth. | |

2. In a gas-engine, the combination with
a single cylinder closed at both ends and hav-

ing a jacketed portion, of a piston in the cyl-

inder,a piston-rod provided with a cross-head
at 1{s outer end, connecting-rods between said
cross-head and the crank-shaft, aninlet-valve
for the explosive air-and-gas mixture, an out-
let-valve for the products of combustion, a
valve-gear for operating said inlet and ex-
haust valve from the crank-shaft, and an
electric igniter located in the eombustlon-
chamber and operated by one of the connect-

tla,lly as set forth.

3. In a gas-engine, the eombmatlon of a
cylinder havmn‘ a combustion-chamber at one
end, an 1ﬂ'n1te1 in said combustion-chamber,
an 1115111&139(1 pin passing through the casmﬂ
of the igniter and being con nected atits outer
end with a sour ce of electr icity and provided
at 1ts inside with a wing or projection, a ro-
tary shaft in said casing provided with a wing
at the inner end that founs Intermittent con-
tact with the projection on said pin, a crank-
arm pivoted to the igniter-casing and con-
nected by a pin with a slot in one of the con-

arrangementisshownin Figs. 6and 7,in which | necting-rods of the engine, a plmon on the

Q0
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ing-rods of the piston cross-head, substan-
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pivot of said crank-arm, a gear-wheel on the ] myinvention I have signed myname in pres-

rotary shaft meshing with said pin, said gear- | ence of two subseribing witnesses.

wheel having twice the number of teeth as

the pin so as to produce one rotation of the | LEVI J. WING.
5 wing for every two rotations of the crank- Witnesses: |

arms, substantially as set forth. | | PAUL GOEPEL,

In testimony that I claim the foregoing as | GEO. W. JAEKEL.

N
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