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To all whom it may concern:

the passage G, pass through this passage into

Be it known that I, WiLriaM HENRY | the upper end of the cylinder, as the piston

WORTH, a citizen of the United States, resid-

ing at Petaluma, Sonoma county, State of |

California, haveinvented an Improvement in

Gas-Engines; and I hereby declare the fol-

lowing to be a‘full, clear, and exact descrip-
tion of the same. |

My invention relates to certain improve-
ments in gas engines. " '

- It consists in details of construction which |

will be more fully explained by reference to

~ the accompanying drawings, in which— -
- Figure 1 is a vertical section of the cylin-

der taken throughthe planeof the electrodes,
showing also a section of the piston, the end
of the crank rod and eonnecting pin. Fig. 2
is a plan view of the eylinder. Iig. 31sa sec-
tion showing the gas inlet and mixing device.

A is the cylinder of my engine, shown in
the present case in a vertical position having
the usual annular water spaces B through

which water circulates to keep the eylinder

from undue heating. )
C is the piston fitted to reciprocate within
the cylinder having suitable packing rings,
and D is a connecting rod extending from the
piston to the crank pin. ' -
E is the pin by which the connecting rod is

united with the piston. This pin extends en-

tirely through the piston and has holes K
bored longitudinally into it from the ends,
these holes K declining from the exterior ends,

and meeting at their lJowest points at the cen-

ter, where they connect with a vertical pas-
sage F’ which opens into a chamber in the

- pistonhead, containing oil orIubricant. This
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lubricant passing down through the passage
F’ is delivered into the passages F, and 18
ogradually carried outward fo the ends where
it is delivered upon the inner surface of the
cylinder,and is distributed by the reciproca-
tion of the piston so as to keep the interior of
the cylinder constantly lubricated.

Gas is admitted to the cylinder A near its
upper end through an inlet opening G con-

~trolled by a suitable valve mechanism not

~ here described.
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The gas and air ha,ving been'-m‘ixed'in
proper proportions before beingdeliveredinto

moves toward the lower end of the cylinder.
In order to thoroughly mix and incorporate
the gas and the air, I have shown a spirally

‘shaped blade or mixer Hsecured in the length

A it
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of the passage G so that as the components

| of the gas pass through it they are given a
whirling or twisting motion which serves to

thoroughly mix and incorporate them at the
instant when they are delivered into the cyl-

inder, and as this mixture is purely mechani-

cal it insures its having the highest possible
explosive quality at the instant when 1t is
required. The mixer H fits eagily in the pas-
sage, and is clamped in place by the two tubes
serewing in against it from opposite ends.

"I Y are the electrodes by which the explo-

‘sion is produced through the ageney of a bat-

tery or other electrie current producing ap-
paratus, this explosion taking place at the
instant when the explosive compound has
been compressed in the upper end of the cyl-
inder by the return of the piston after the
cylinder has been filled. These electrodes

are fitted into tubular sleeves X, the outer

ends of which are tapered, split, and are pro-

vided with exterior nutsJ which when screwed

upon the tapering split ends, compress them
upon the electrodes I I’ which pass through
them, thus holding the latter firmly in place.
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The sleeve K which carries the electrode I’

is surrounded by a spiral spring L which acts
to withdraw it and its electrode whenever it
is released. It is forced inward so as to form

contact with the electrode I, by means of a

cam M fixed upon the shaft N which 18 prop- -

erly rotated by connection with the crank
axle, so thatl the electrode I’ is forced into
contact with the electrode I at the instant
when the piston C is in proper position to re-
ceive the impulse caused by the explosion,
and the spark is thus produced by making or
breaking contact between the electrodes.
This eonstant making and breaking of con-
tact causes a certain amount of wear upon
the electrodes, so that some time they will

cease to come together in the proper manner
to produce the spark. By means of my ad-

justing mechanism, which I have here shown,
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I am enabled to regulate the position of the | swing into an 1nclmed plane, and a spring for

electrodes with rela,tlon to each other so as to
compensate for all wear and retain them at
all times in the proper position to produce the
spark.

The sleeve K which carries the electrodse 1.

is mounted upon a pivoted oscillating arm K,
and the rear end of this arm is connected
with the rod O extending up through the
head of the cylinder and insulated there-
from by any suitable insulating material.
This rod is surrounded by a spring P, the
tendency of which is to draw 1t up, and thus
hold the electrode I down in line with the
direction of motion of theelectrode I’. These

electrodes being tapered or pointed, as shown,
it will be ma.mfest that when the electrode I’ |

comes in contact with the electrode I the
spring P will yleld thus allowing the arm

K’ to oscillate upon its fulcrum pin, and |;

while allowing a perfect contact between the
electrodes 1tW111 preventthebendingor break-
ing of them by too great a pressure. The
constant rubbing also prevents the deposit of
a coating which would decrease their coii-
ductlwty As soon as the electrode I’ is with- |
drawn by the action of the spring L; the

spring P will act throug gh the rod O upon the |

arm K’, and will again move the electrode I
into lme with the elecu ode T’.

of the body of the cylinder soas to discharge
into the outlet passage T".

Having thus described my invention, what
T claim as new, and desire to secure by Let- |

~ ters Pa,tent 18—
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1. In a gasengine, electrodes arranged with

lonwltudmally 1nward a spring forretracting
it, means for allowmﬂ' the other electrode t0

In the pres- |
ent case I have shown the exhaust passage R |
extending up through the removable head ¢
of the engine cylinder, with a valve S which |
is opened at the proper intervals to allow the
exhaust gases to escape, and from this a port
or passage T leads downwardly into the side

retracting it.
2. In a gas engine and 1n combination with

} the eylmder a 1eclprocat1nn' piston, spring

actuated electrodes I and I/, arranged on ap-
proximately the same pla,ne and pomtmg to-
ward each other whereby contact is made by
the point of one electrode passing over the
point of the other in a plane parallel with the
length of both electrodes, carriers upon which
they are mounted and by which they are
‘moved intoand out of contact with each other
sleeves within which the electrodes are ad-
justably fixed and clampmﬂ' nuts or screws

by which they are held in place within the

sleeves, substantmlly as herein described.:

3. In a gds engine, and in combination with
‘the cyhndel and a piston reciprocating there-
.in, the electrode 1" a sleeve projecting exte-
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rior of the cylinder and within which the

'electrode is mounted, means for adjusting the
-electrode within the sleeve and clamping itin
plaee therein, a cam acting against the sleeve
to move it forwa.rd and a spring surrounding
‘the sleeve exterior Of the cyhndel for return-
ing thie sleeve, substantially as- herein de-
Scrlbed

- 4. In a gas engine and in combination with
| ‘the ¢ylinder and a piston recipr ocating there-
in, the tapering or pointed reciprocating elec-

‘trode I’, the correspondingly shaped electrode
' T mounted upon the oscillating arm K’, the
rod O connected with said arm extendmﬂ"

‘through the head of the éylinder, and the
y1eld1nn' spring P whereby the carrier K’ and
‘electrode I are allowed to yleld when contact
is formed with the reciprocating electrode,
‘and are returned to their position when the
latter is withdrawn, substantially as herein

“described.
In witness whereof I have heleunto set my

WILLIAM HENRY WORTII

Witnésses:
Gro. . ALLEN,
T. G. MAY

'hand
their major axes on approximately the same |
line, means for moving one of said electrodes |
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