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To all whom it may conceri:

- Beitknown that I, CHARLES JACOBSON, a citi-

zen of the United States, residing at Warren,
in the county of Warren and State of Penn-
sylvania, have invented. new and useful Im-
provements in Sparking Igniters for Explo-
sive-Kngines, of which the following isa speci-
fication. | - - |

My invention relates to gas-engines gener-
ally or engines of any cyele; and 1t consists
of the parts and the constructions and combi-
nations of parts, which I will hereinafter de-
seribe and claim. |

In the accompanying drawings, in which
similar characters of reference 1ndicate corre-
sponding parts, Figure 1 1s a detaill showing
a sectional view of a pluge adapted to fit the
cylinder-head and provided with the electrodes
for 1gniting the charge of vapor. Fig. 2 1s
~an end view of Fig. 1. Fig. 3 i1s a detail in
side elevation of a trip-rod for making and
breaking the contact between the electrodes.
Hig. 4 shows a side and end view of the ham-
mer on one of the electrodesand against which
the trip-rod works. Fig. 5 illustrates a face
and side view of the collar which coacts with
the hammer of Fig. 6. FKig. 6 is a side eleva-
tion of the engine, showing the starting-valve
in position, the electric i1gniting devices and
operating means, and a governor -and attach-
~ments for operating a hit-and-miss mechan-
ism embodying my invention. Fig. 7 is an
end view of the engine shown in Kig. 6, show-
ing the location of the starting-valve and ig-
niter.

In Figs. 6 and 7 I illustrate generally, but
not in detail, a starting-valve having a cas-
ing 1 and operating hand-lever 8, this valve
being of any appropriate type and is employed
to effect the initial movement of the engine
and the drawing into the cylinder of the first
charge of vapor. I will now describe in de-
tail the devices for exploding this charge.

The igniting devices are shown in Kigs. 1
and 2 separate from the engine, and they are
also shown in position on the engine in Kigs.
6and 7. The said devices include a plug 10,
secured to the head of the engine-cylinder
and provided with shafts or rods 11 and 19,
one for the stationary and the other for the
movable electrode, said plug having 1its re-
duced end projecting into the compression-
space of the engine-cylinder. The inner ends
 of the shafts or rods 11 and 19, which project
bevond the inner end of the plug, are pro-
vided with small pieces of platinum 17 and 18,

adapted to be brought into contact during
certain operations, as I will presently describe.
The shaft or rod 11, before mentioned, has a
bearing in the plug 10 and is connected with
one pole of a battery through the medium -
of a wire 29, and the rod or shaft 19 1s insu-
lated from the plug by means of two insula-
tors 24 and 25 and is connected with the other
pole of the battery by means of a wire 27, se-
cured in a nut 26, fixed to the end of the rod
or shaft 19 by means of a set-screw 28. DBe-
tween this nut and theinsulating-piece 24 and
between the plug and the inner ends of the
insulators 24 25 and also on the end of the
piece 25 which projects within the compres-
sion-space of the cylinder are suitable wash-
ers—say of asbestos—herein designated by
the reference-numerals 20, 21, 22, and 23.
A collar 14 is pinned to the outer end of rod
or shaft 11 by one end of a spring 15, the op-
posite end of which is secured to an arm or
hammer 13, and a collar12, secured to the rod

or shaft 11, has a lug or projection b, (shown

in Fig. 5,)adapted to engage a slot or groove
a, formed in the head of the arm or hammer

13, (see Fig. 4,) said slot or groove ¢ having

walls diverging upon each side of the axisof
the arm or hammer for a purpose I will here-
inafter indicate. Therodorshaft1lisformed
with an enlarged head at the inner end, and a
conical bearing is formed at the base of this
head, said head having an arm 11" or tongue
to which the platinum strip 1s secured. From
this description of parts 1t will be obvious
that when the arm or hammer is moved (by
devices hereinafter described) from the full-
line position in Fig. 2 to the dotted position
shown at 18" it coils the spring 15 to cause 1t
to rotate the rod or shaft 11 to carry the arm
or projection 11" and platinum piece 17 1nto
the position shown at 17', when the aforesaid
slot @, Fig. 4, in the head of the arm or ham-
mer (and which slot is purposely made larger
than the projection & on the collar 12) en-
ables the arm or hammer 13 to continue in
movement against the opposing pressure of
the spring 15 until it reaches the dotted po--

sition 13’ in Fig. 2, and upon being released

(by means hereinafter indicated) said arm or
hammer is snapped back until the lost mo-
tion between the slot ¢ and the projection 0
on the collar 12 is taken up, when the force
of the blow upon the collar insures the quick
separation of the platinum points 17 18, there-
by producing the spark which explodes the
charge of vapor and impels the cylinder-pis-




ton. In Fig. 21is also illustrated a stop 16 |

for limiting the return movement of the arm
11" and the consequent return movement of
the rod or shaft 11.

The arm or hammer 13 lies in the path of

and 1s actuated by the trip-rod shown in de-
tail 1n Fig. 3, the position of this rod relative

to the hammer being shown in the general

views 6 and 7. The trip-rod isdisposed trans-

- versely across the head of the cylinder and is |

actuated by a bell-crank lever 66, and it in-
cludes initsconstructionalever 31, fulerumed
between its ends to one end of the rod and
~ held in position by a spring 85 and an adjust-
1ng-screw 32, which latter is designed to break
the contact between the platinum points 1718
earlier or later according to the degree which
1t adjusts the lever 31 by raising or lowering
the outer end of the latter. The spring 35
permits the forward upturned end of the le-
ver 31 to be depressed when passing back over
the end of the hammer 13.

Within the outer end of the trip-rod is
mounted a plunger 33, backed by a spring 34.
the said plunger 33 bearing against suitable
flat surfaces on the screw 32 for the purpose
of holding it in the position in which it is ad-
justed to prevent its turning by the vibrations
of the engine, and thus altering the adjust-
ment of the lever 31 and the consequent break-
ing of the contacts 17 18.

The push-rod 30 is, as before indicated, op-
erated by the bell-crank lever 66, to one arm
of which the rod is connected, while to the
other arm of said lever is connected the for-
ward end of a rod 60, whose opposite end is
connected with a crank 61, projecting from a
gear-wheel 62, meshing with and driven by a
gear 63 on the engine-shaft, as shown in Fig.
6. When the engine is of the four-cycle type,
as herein shown, the gear 62 makes only one-
~half the number of revolutions made by the
gear 63, whereby the igniting devices are op-
erated only during each second revolution of
the engine-shaft. At every other revolution
of the engine crank-shaft the crank 61 and
gear-wheel 62 will make one complete revo-
lution, thus giving one forward and one back-
ward movement to the rod 60, which actuates
the arm or hammer 18, thereby producing an
1gniting-spark at each compressive stroke of
the engine. |

The engine thus described is of a simple con-
struction, effective and reliable in operation,
and especially adapted for motive-power pur-
-poses, and the several arrangements consti-
tuting the engine being capable of modifica-
tion without materially altering the operation
of the engine and without departing from the
scope of the invention 1 do not limit myself
to the exactconstructions deseribed and shown,
nor do I limit them to any particular type of
engine, as the improvements are well adapted
to engines of any cycle.
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Having thus described my invention, what
L claim as new, and desire tosecure by Letters
Patent, is— -

1. In an explosive-engine the combination
of a plug fitted to the head of thecylinder and

having a reduced end projecting into the com-
pression-space thereof, parallel rods both ex-

‘tending longitudinally through the plug from

end to end and projecting beyond said ends,
contact-pieces on the inner ends of said rods
one of said rods uninsulated and having a di-
rect bearing and connection with the plug,
insulators fitting in both the inner and outer
ends of the plug and receiving the other rod
and Insulating the same from the plug, a con-
ducting-wire connecting with said plug, a nut
on the outer end of the insulated rod in line
with the outer insulator, a conducting-wire
fitted to the nut, insulating-washers between
the nut and insulator and between.said insu-
lators_and the plug said plug counterbored to
recelve the insulators, a collar on the outer
end of the other rod having a lug across one
of 1ts faces, a hammer or arm journaled on
said last-named rod, said hammer or arm hav-
ing a head with a groove to receive said lug,
and sald groove having walls diverging from
1ts central opening, and a spring surrounding
the hub of the hammer or arm, having one
end fixed to the rod and the other end fixed
to the hammer, said rod carrying the hammer
having its inner end provided with an en-
larged head, to which one of the contact-
pieces 1s secured, and means for actuating the
hammer to cause the engagement of the con-
tacts. | |

2. In a gas-engine, the combination with
fixed and movable electrodes, of means for
actuating the same including a push-rod op-
erated by the engine and extending substan-
tially parallel with the eylinder thereof, a trip-
rod extending at right angles to the push-rod
and substantially parallel with the engine-

‘head, a bell-crank lever connecting the trip-

rod with the push-rod, a lever 31 fulcrumed
between its ends to one end of the push-rod
and a spring-plate having one end secured to
the trip-rod and the opposite or free end bear-
ing upon the rear end of said lever, an ad-
justing - screw bearing upwardly under the
spring-pressed end of the lever and adjusting
the point of the lever to vary the time of break-
ing the contacts of the igniter, and a spring-
pressed plunger 33 mounted in the end of the
trip-rod and bearing against the side of the
adjusting -screw for maintaining said screw
1n its adjusted position. |

In testimony whereof I have hereunto set
my hand in presence of two subscribing wit-

nesses. - -
- CHARLES JACOBSON.
Witnesses:

MAuDpE A. RussELL,
CHARLES A. PETERSON.
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