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"UnrTED STATES P

CHARLES JACOBSON, OF ERIE, PENNSYLVANIA.

GAS-ENGINE.

- SPECIFICATION formiilg part of Letters Pa_,tent No, 607,566, da;ted July 19, 1898,
Application filed December 2,1396. Sérial No. 614,192, (No modeld

To all whom it ma Y concern.:
Be it known that I, CHARLES JACOBSON, a

citizen of Sweden, 1e'-31d1n0* at the city of Erie,

in the county of Erie and State of Pennsyl-
vanla, have invented certain new and useful
Improvementsin Gas-Engines; and I dohere-

by declare the following to be a full, clear,

and exact description of the mventlon sueh
as willenable others skilled in the art to Whl{?h
1t appertains to make and use the same, refer-
ence being had to the accompanying draw-
ings, and to the letters of reference marked
thereon, forming part of this specification.
My invention relates to improvements in
gas-engines; and it consists in the improve-

ments hereinafter set forth and described in

the specification and claims and illustrated
in the accompanying drawings, in which—
Figure 1 is a top or plan view of a gas-en-
gine embodying my invention. Fig.2 is a
side view in elevation of the same. Iig. 3is

a horizontal section of the same through the
cylinder and valve-chest mechanism thel eof.

IFig. 4 is a detail view of a portion of the ex-

haust—-valve mechanism. Fig.5isaplanview
Fig. |

of a valve for regulating the alr-inlet.
6 18 a sectional view of an improved adjust-
- Fig. 7 18 an end view of the
same.

In the constriiction of the gas-engine illus-
trated in the drawings, A is the bed or frame,
B the eylinder, C the main shaft, D the bal-
ance-wheel, and K the piston, all of which are
of the usual construction. On one side of
the rear end of the cylinder I secure a valve-
chest I, which communicates with the rear
of the cylinder by means of a passage b. In
this valve-chest I place the main exhaust-
valve G and the gas and air inlet valves H

and H', and in the opposite side of the ¢ylin- |

der I plaee an auxiliary exhaust - valve I,

which is normally retained on its seat by

means of a spiral spring I’ This valve com-
municates with the exhaust-pipe ¢, which in

turn communicates with main exhaust-pipe.

g, extending from the main exhaust-valve G.
This auxiliary exhaust-valve I operatesas the
piston K reaches nearly the end of its forward
traverse to exhausta good portion of the heat

so and products of combustion from the cylin-

der before the piston starts on its backward

traverse, so that when the main exhaust-valve

a conduit f"
with a cut-off valve J.

G is opened to exhaust the remainder of the
products of combustion from the eylinder the

ogreater portion of the heat has been dissi- 55

pated through the auxiliary exhaust-valve I

and a comp&ratwely small amount thereol

remains to pass off through the main exhaust-
valve G, and thus in a lmoe measure obvi-
ating the overheating of the parts.

The main e\.lmust-valve G is provided with
a stem G', which extends out through a sleeve
¥ on the valve-chest I in the dir-eetion of the
main shaft C of the engine. ‘This stem G is
provided w1th a collar ¢', against which a spi-
ral spring g° operates to norma,lly close and
retain the valve & upon its seat.

In the valve-chest ' there is a mixing-
chamber 7, to which ailr is admitted thmucrh
This conduit /' is pr ovided
(See Fig.5.) This
valve J is provided with an ad;]ustmrr-scww
J', by means whereof it can be moved in and
out at the will of the opelat01 a scale 7 on
one side of the frame 7', in which the valve J
slides, indicating at all times the position of
the valve. The valve H, cutting off the inlet
from the mlxmfr-ehambel fto the passage 0,
extending into the cylinder, and the valve II’
closing the end of the gas-conduit 7z within
the mimnfr-cha,mber f, are both mounted on

a common valve-btem K, which extends out
through a sleeve F* on the valve-chest F in

the direction of the main shaft C of the en-
gine. This stem K is plomded with a collar

K’, against which a spiral spring & operates

to normally close and retain the valves II and
H' upon theirseats. On the end of thevalve-
stem K there is a shoulder %', adapted to be
engaged by the Valve-stem-opelatmn' mech-
anism hereinafter described.

On the side of the engine-frame adjacent
to the main shaft C is Secured a stud L, upon
which is mounted a sleeve M, adapted to ro-
tate upon said stud and pr ovided with a gear-
wheel L', which intermeshes with a gear-
wheel [ on the main shaft of such proportion-
ate size to the gear-wheel L' as to rotate the
sleeve M at the proper speed relatively to

that of the main shaft C. On this sleeve M.

are cam-surfaces m and m', and between these
cam-surfaces and the ends of the valve-stems
G’ and K and in line therewith there are se-

cured to the engine-bed A guides A', in which
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are mounted rectangular valve-rods N and O,
which reciprocate freely in said guides A’,
and mounted on the ends of said rods N and
O, adjacent to the cams m and m’ and adapted
to contact therewith, are friction - rollers

- and o, 8o that in the rotation of the cams m

10

20

30

and m' they contact with said friction-rollers
and move the rods N and O toward the rear,

80 as to operate the valves G, H, and II,

through the intermediate mechanism herein-
after described, to open them, the springs ¢?
and /& operating on the valves at the proper
time to close them and retain them in such
position until again opened, as hereinbefore
described. In one side of the rod N there is
a stud-pin ', which passes out through a slot
¢ in the side of the guide A’, and secured to
sald stud-pin is a spiral spring »?, the oppo-

site end of which is secured to a stud n? on

the forward part of the guide A’, which spring
operates on the rod N as a retracting-spring
to keéep the friction-roller n thereon in con-
stant contact with the actuating-cam m.
In the rear end of the rod N there is piv-
oted a bell-crank lever P P/, one arm P of
which extends rearwardly and horizontally
in line with the end %' of the valve-stem K.
This arm P is provided at its rear end with a

longitudinally-movable toe-plate p, adapted

to contact with the shouldered end k' of the
valve-stem K and which can be moved out-

- ward by means of an inclined set-screw ' op-
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erating against the rear end thereof, so as to
lengthen the arm I’ and operate to open the
valves H and H' to a greater or less extent,
according to the adjustment of the toe-plate

p out or in on the arm P. On the down--

wardly-extending arm P’ of said bell-crank
lever there is a forwardly-projecting arm p?2,
upon which a weight p® is hung, so that it
can be adjusted in and out from the down-

- wardly-projecting arm »’ by means of an ad-
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justing-screw p*, and by means of the clamp

p° thereon can be firmly secured to the arm
45 p*atany point desired. This mechanism op-

erates as an adjustable pendulum-governor,
which acts on the horizontal arm P to pre-
vent the toe-plate » thereon from contacting

with the end %' of the valve-stem K, so as to |

open the valves I II' whenever the speed of
the engine rises above the normal speed at

‘which it is regulated to operate, and the -
weight p® being adjustable in and out on the
arm p° the governing mechanism can at any

time be adjusted by moving said weight in or
out, so as to vary the normal speed of the en-
gine, as may be desired.

The rod O for operating the main exhaust-
valve G is provided with an extension O/,
which extends horizontally toward the end of

the valve-stem G’, so that when the cam-sur-

face m' (see Fig. 4) contacts with the friction-

‘roller o on the rod O it operates to force the
valve G back from its seat, so as to open the

exhaust. The end of this extension O’is se-
cured in the end of the rod O by means of a
coarse screw-thread o'. The extension O is

|

1
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also provided with a handle 07, cla,rriped
thereto, by means whereof the extension O

can be rotated so as to screw it out or into

the rod O. A stop 0°is also provided on the
side of the end of the rod O, and there is a
shoulder 0° on the handle O3 which is adapted

to contact therewith, so as to limit the rota-

tion of the extension O’ in the end of the rod
O, and on the sleeve M there is a small cam-
surface m* directly opposite the cam-surface
m' thereon, which cam-surface m? normally
does not contact with the friction-roller o.
When, however, the engine is being first
started, the operator grasps the handle O? and
rotates the extension O’ of the rod O until

the shoulder 0% thereon contacts with the stop

0. 'This operates through the thread o’ to
increase the aggregatelength of the rod O and
1ts extension O’, so that the cam-surface m?
will operate on the roller o during the back-

ward traverse of the piston E and open the

exhaust-valve & and relieve the compression
caused thereby in the cylinder and allow the
engine to be turned over more freely until
started, when the handle O°is again turned
back to its normal position, after which time
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the length of the rods being reduced to the

normal the cam-surface m?* ceases to act upon
the friction-roller o. N

~In constructing the firing apparatus of my
engine I make it in the form of an adjustable

gas-jet, which is secured to the tube Q, which |
in turn is secured into the lower part of the

vertical heater Q', the base of which is se-
cured to the valve-chest F' and communicates
with the passage O therefrom into the rear of

the eylinder B. On the end of the tube Q

(see Figs. 6 and 7) is secured a cap R, having
a large opening 7 in the end thereof, and upon

this cap R is clamped an arm R’, which pro-

Jects forward and over the end of the cap R,
so that the part R? thereof can be adjusted
in or out, toward or away from the end of the
cap R, and secured in the central portion of

the part R? of the arm R’ is a gas-jet S, hav-

ing a beveled end s concentric with the open-
ing v in the end of the cap, so that in opera-
tion the end s of the jet S can be adjusted so
as to admit more or less air through fthe
opening r around its periphery, as may be de-
sired. - | -- | I |
In operation the cam m, operating the valve-
rod N I? at each alternate revolution of the
engine, simultaneously opens the valves I H’
and allows a supply of gas from the gas-con-
duit 2 and of air from the air-conduit /' to

| pass into the passage b and thence into the

rear end of the cylinder, which, being filled
therewith, is then compressed by the back-
ward stroke of the piston in the usual man-
ner, which compresses the intermixed air and
gas and forces 1t into contact with the firing-
jet 5, and the piston being moved forward by
the explosion caused thereby travels until the
auxiliary exhaust-valve I is uncovered,when
a portion of the gases exhaust therethrough,
while at the same instant the cam m/, acting
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- valve-rod, comprising a vertical pendulum-
arm, and a forwardly-projecting horizontal
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- on the main exhaust- Valve rod O O’ operates | the end of the inlet-valve stem, a longitudi-
- to open the main exhaust-valve G, through

which the remainder of the spent gases are
discharged, and thereaftér on the forward
traverse of the piston gas and air are again
taken Into the cylinder, as hereinbefore de-

- 8eribed.

Having thus fully deseribed my invention,
so as toenable others to construct and use the
same, what I claim as new, and. desire to se-
cure by Letters Patent of the United States,
is—

1. The combination in a gas-engine, of a

common valve-chest inclosing the inlet and:

exhaunst valves of the engine, a valve-stem on

sald inlet-valve, cam and valve-rod mechan-
ism adapted to operate said valve-stem, an
adjustable toe-plate on the end of the Valve~
rod forlengthening and shortening the valve-
rod and adapted to contact with the end of said
valve -stem, governing mechanism on said

arm thereon, a weight on said horizontal arm,
and means for adjusting and securing said
weight in any desired position on said arm,
and cam mechanism and an extensible valve-
rod actuated thereby for operating the ex-
haust-valve, substantially as and for the pur-
pose set forth.

2. The combination in the valve-rod mech-
anism ol a gas-engine, of a cam-actuated

valve-rod recipr ocmtmcr hor izontally in guides

on the engine-frame, a bell-crank lever piv-
oted in therearend of said valve-rod,the hori-

zontal arm of whichis adapted to contact with

nally-adjustable toe-plate on the end of said
arm, and a set-serew operating against the

rear end of said plate, a forwardly-proj ecting.

arm on the pendulum-arm of said bell-crank

lever, a weight on said forwardly-projecting

arm, and set-screw and clamping mechanism
for ad]ustmo' said weight in and out on said
arm and clamping it thereto substantially as
and for the purpose set forth.

3. The combination in a pendulum-gov-
ernor for gas-engines,of areciprocating valve-
rod N, a bell-crank lever P P’ pwoted in the
rear end of said valve-rod, a longitudinally-
adjustable plate p on the end of the horizon-
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tal arm P thereof and set-screw p' operating

against the rear end of said plate,a forwardly-
pro;]eetmn* arm p°on the pendulum -arm P’ of

said bell-crank lever, a weight p?on said arm
p* adapted to be adjusted forward and baclk

thereon, and a set-serew p*for adjusting and
securing said weight, substantlally as and for

the purpose set forth

4. The combination in the firing-jet of
gas-engine, of a cap R having an opening r
in the end thereof, an arm R’ adapted to be
adjusted in and out and clamped to the cap
R, a gas-jet secured in said arm substant'i&lly
as and the purpose set forth.

In testimony whereof I affix my Slﬂ‘natme
1n p1 esence of two witnesses.

CHARLES J ACOBSON

‘Witnesses:
JOHN R. MCDONALD,
FRED KINFELDT.
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