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FRANZ BURGER, OF FORT \VAYNE, INDIANA, ASSIGNOR OF THREE-FOURTHS
'O TTENRY M. WILLIAMS, OI1 SAME PLACEK.

GAS-ENGINE.

SPECIFICATION forming part of Letters Patent No. 632,913, dated September 12, 1899,
Application filed June 18,1897, Serial No. 641,350, (No model,)

To all whoenm Tt maiy concerr:

Be it known that I, 'RANZ BURGER, a cili-
zen of the United States, residing at Forvt
Wayne, in the county of Allen and State of
Indiana, have invented certain new and use-
ful Improvements in Gas-Engines, of which
the following is a specification.

My invention relates to that class of gas-
engines in which the explosion of a charge is
the means of propelling the piston and rotat-
ing the crank-shaft and in which the charge
i1s under pressure while admitted to the cyl-
inder; and myinvention consistsin anengine
constructed so as toovercome the detrimental
cffects of sharp explosions, prevent prema-
ture 1ignition of the charges, and secure other
advantages, as fully set forth hereinafter
and as 1llustrated in the accompanying draw-
ings, in which—

FID‘HIB lisasideviewofad uplelﬂas -engine
embodying my improvement, and Fig. 2 a
longitudinal plan in part section. Fig. 3
shows such of my improvements as may be
used 11 a single-cylinder engine.

A serious obJectlou to gas-engines is the
shock resulting from the explouon of the

charge when the crank 1s on the dead-center.

I have discovered that I can correct this by
combining two engines connected to the
crankk-shatton opposite sides of thelatter and
exploding both charges at the same time, s0
that the effect of one explosion neutralizes
that of the other.

It is desirable, in order to save room .and

render the engine compact, to have the cyl-
inders on the same horizontal plane with the
shaft; but this cannot be done when it is
necessary to have both pistons at the ends of
their outstrokes at the same time and yet ar-
range the engines in line. I secure the de-
sired result, however, by placing the two en-
gines on the same plane at opposite sides of
the shaft, but the engines connected with two
diametrically-arranged crank-pins, so that

the two engines are not directly in line with

cach other. Thus, as shown in Fig. 2, the
crank-shaft A has two cranks 3 3, arranged
between disks 4 5 6, as shown, the dlSkS 46 are
connected with different sectlons of the shaft.
Kach piston K is connected by a rod D with

the opposite crank, so that the pistons alter-

'nately recede and approach each other simul-

taneously. The two sections of the crank-
shaft pass through packing-boxes in the de-
tachable heads of a casing I, which inecloses
the crank:disks 4 5 6 and which communi-
cates with the inner end of eacheylinder C C'.
The outer end or head 8 of each cylinder has
a somewhat contracted central port S, and
about the center of the eylinder are the ex-
haust-ports 9, communicating with the ex-
haust-pipe and arranged to be closed and un-
covered by the plbtou as 1S common In some
classes of gas-engines.

An ob_]ectlmmble feature incident to ordi-
nary constructions of gas-engines is the tend-
encytoprematureignitionofthe chargeresult-
ing {from the introduction of the fresh charge
into the eylinder, projecting the fresh charge
centrally among the heated gases, some por-
tions of whichare eitherignited orso hotasto
ignite the newcharge before the piston reaches
the end of its back stroke. Ihave found that
this result may be overcome by providing a
comparatively restricted inlet-port S at the
end of the cylinder and at the rear of the lat-
ter an explosion-chamber R, so that when
the charge under pressure passes from the re-
stricted inlet-port 10 into the explosion-cham-

“ber at a high rate of speed it will have an op-

portunity to expand aud its speed will be re-
duaced beforeit enters the cylinder. As a re-
sult i1t is not projected forward through the
center of the hot gases prior to being ex-
ploded, but remains and fills the explosion-
chamber, flowing out slowly until the piston
reaches the end of 1ts outstroke, when the
charge 1s exploded in the explosion-chamber
by means of the igniter L, of any suitable
character, the said igniter communicating
with the explosion-chamber, so that the flame
will ignite the whole mass of the fresh charge
in the explosion-chamber instantaneously. I
have found that by this means I can secure a
more rapid combustion, insure an ignition of
every charge, and obtain more power from
a weaker mixture than heretofore. -"While
these results may be effected with different
constructions, I prefer to form the explosion-
chamber in a casing T, bolted to the head of
the cylinder and provided with an inlet-port
10, to which 1s adapted a valve 12, having a
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stem 13 extending through the end of the cas-

ing and carrying an adjustable collar 14,
against which bears a spring 15. 1t will be
understood that normally the valve will rise
and permit the inflow of the new charge as
the piston moves inward, that the charge is

compressed in both cylinders as the pistons

move outward, and the explosions take place
in both cylinders when the pistons are at the
limits of their outward strokes. |
While the gaseous mixture may be mixed
in and forced from any suitable chamber, 1
prefer to make use of the casing I' as a mix-
ing-chamberand compressing-chamber. The
inlet-port 16 is supplied with the mixture ot
gas and airin any suitable manner, and when
the two pistons move outward the mixture is
drawn through said port into the casing K
and into the inner ends of the cylinders.

When the pistons next move inward toward

eachother, the gasesare compressed, a check-

“valve in theinlet-casing a prevents any back-
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~upon the casing P, the arm 17 when in 1its |
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flow through said ecasing, and the compressed

oas is forced through channels B B in the eyl-

inders into the space at the rear of each

valve 12. | |

Any suitable governing appliances may be
employed to regulate the speed; but I prefer
to lock each valve 12 to its seat, so as to pre-
vent the introduction of any fresh charges as
soon as the engine exceeds its normal speed.
This I effect by means of a locking-arm 17
upon a rock -shaft G, turning in bearings

horizontal position presenting its end in front
of the sleeve 14 and holding the valve 12 to
its seat. I'rom each rock-shaft G extends an
arm H, and these two arms are connected to-
ogether by a connecting-rod J, and between a
collar 19 on the said rod and a guide-bracket

- 20 intervenes a spring 21, which tends to
- throw the connecting-rod to the left and to
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bring each arm 17 into a position to lock the
adjacent valve in place. 1 provide means,
however, whereby the connecting-rod J 1s re-
ciprocated at each rotation of the shaft A, so
as to lift both arms away from the collars
when the valves should open, and the gov-
ernor throws such operating means out of
action when the speed is excessive. Thus a
lever (Q is pivoted at its lower end n, so as to
swing both laterally and outwardly, and has
a yoke m, in which turns an eccentric 22
upon the shaft A, whereby the lever () 1s re-
ciprocated, and a pin o thereof is brought

' againsta pin k of the connecting-rod J at each

rotation of the shaft A, thereby lifting the
arms 17, so as to leave the valves 12 free to
move. The yoke i is provided with a hub

23, recessed to receive the inner ends of

weighted crank-levers 24, pivoted to a ¢ross-
piece 25, carried by the shaft A, and connected
by a connecting-spring 26. - This construction

constitutes a governor the weighted arms of
which swing outward when the speed is ex-
cessive, drawing out the upper end of the le-

ver Q and carrying the pin o away from the

pin %, so that the arms 17 then remain in po-
sition to lock the valves 12 in place.

I have described this form of governor, any

- other suitable governing apparatus that will
- shift the positions of the locking-arms or lock-
ing devices may be employed.

In Fig. 3 I illustrate a Single—cynnder. en-
oine, with the valve 12, chamber R outside

6o
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the port S, and valve-operating appliances

the same as in the double-cylinder engine.
In this case also the crank turns in a casing
F and there is a passage B, as before.
Without limiting myself to the precise con-
struction and arrangement of parts shown, I

claim—

1. The combination with the eylinder, pis-
ton and inlet-port of a gas-engine, of a valve
adapted to the said port and having a stem
provided with a collar, a locking-arm mov-
able to and from position in front of said col-

lar, means for shifting the position of the said

arm al each revolution of the engine-shaft,
and a governor and connections for throwing

said shifting means out of action when the
engine attains undue speed, substantially as .

set forth.
2. The combination of the two cylinders,

valves,'and locking-arms, a connecting-rod J

lever provided with a projection for contact-

ing with a projection on the connecting-rod,

and means for locking said lever on the rota-
tion of the crank-shaft, and a governor for
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shifting the position of the said lever to throw

the said projections in and out of contacting
position, substantially as set forth.

In testimony whereof I have signed my
name to this specification in the presence of
two subscribing witnesses. |

FRANZ BURGER.
VWitnesses: o
GEO. D. CRANE,
I, E. ANDERSON.
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connected with said locking-arms, a vibrating =
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