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To all whom it ?na,y" CONCETTL: |
Be it known that I, ERNEST W. GRAEF, a

citizen of the United States of America, and |

a resident of Baltimore, Maryland, have in-
Vented certaln new and useful Improvements
in Electric Igniters for Gas-Engines, of which
the followmn‘ 1S a spemﬁca,tlon O

My mvenmon relates to an electric igniter
for gas-engines, and has for its object to pro-
vide an igz;niter _Whieh 1s simple and positive
in its action and which will surely create a
spark when operated, and will do so through
the shortest interval of time and with the least
consumption of current.

Similar letters of reference indicate sumlm
parts of the operation.

Figure 1 is a vertical section of the cylin-
der a,nd case surrounding the crank and con-
necting - rod, also the combustion - chamber
and igniting device, with the governor and
the electrical igniter. FKig. 2 is an enlarged
side elevation of the electrical igniter.
3 1s an enlarged section of the device shown

1n Kig. 3, taken through a line o x in Kig. 2.

18 is a gas-pipe leading from the gas-gen-
erating chamber to the valve 20 through a
ehannel in the chest 19 and thenee to the eX-

| ploswn chamber 21.

19 is a chest or casing made integral with
the eylinder, a part of Wthh is attached to
the side of the cylinder and part to the c¢yl-
inder-head. The valve 20 is the throttle-
valve of the engine in the sense that it is the
main valve separating the explosion-chamber
from the source of supply of gas.
ordinary circular valve mounted upon a stem
seated upon a seat and malntamed closed by
a spring.

21 is the combustion-chamber in which the
oas 18 exploded and which commumcates di-

22 is the exhaust-valve, which is a valve
similar to 20—a circular valve mounted upon
a stem and resting upon a seat.

23 i a thimble secured into the side of the
the interior of which
opens into the combustwn chamber and the
exterior of which projects into the exhaust-
pipe of the engine. This device serves as an

! hea,ted 'sui"

exhaust-valve 22.

ig.

flange 28* and will not open the valve.

It is an |

il

ciently to accomplish the result.
Theelectricigniter may then be disconnected.

27 1s the exhaust-valve stem, journaled at
its lower end in a bracket 45. _
valve-stem is mounted a governor by which
the exhaust-valve is controlled. It consists
of a latch 50, pivoted upon asleeve 49, which
slides upon the valve-stem 27. |

98 is a collar, and 28*is a flange on the bot—
tom end of the collal secured upon the valve-

stem 27.

52 is a weight on the end of the ]atch 50,
the function of which is to keep the latch in
contact with the collar 28. As the sleeve 49
reciprocates under the influence of the mech-
anism connected with the crank the latch 50
will strike upon the flange 28* and lift the
The end of the latch 50 is
beveled, and on the side of the collar 28 is a
lug &U&IH‘St which the latch strikes. If the

latch strikes this lug too hard, due to a too-

rapid motion of the slide, the lateh will be
thrown by the blow out of the path of the
Thus
the speed of the engine may be regulated.
This structure has been made the subject of
another application pending simultaneously
with this one, Serial No. 660,022, filed No-
vember 29, 1897.

24 18 the exhaust-chamber, through WhlGh
the oas passes in escaping fr om the cyhndel
and combustlon chamber.

25 is the exhaust-pipe.

- 30 18 the cylinder.

31 1s a piston. .

32 18 the connecting-rod.

33 is the crank.

34 1s the crank-shaft. -

35 is a pinion keyed upon the crank-shaft.

- 36 is a gear keyed upon a counter-shaft 38.
37 18 & easin gcontaining the ecrank and con-

‘necting-rod and through the walls of which

pass the crank-shaft 34 and the counter-shaftt
38, which have bearings therein.

- 39 15 an eccentric mounted upon the coun-
ter-shaft 38, surrounded by a strap which is
connected to an eccentric-rod 40. -~

42 18 a cap secured upon the end of the
counter-shaft 38 and having located eccen-

-Upon this
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18 journraled the end of a rod 44, which ex- |

IO

tends upward and operates the igniter.

44 is the igniter-rod reciprocated by the
crank-pin 43.
and at its bend it is provided with a shoulder
54. The extremity of this rod is also bent
out of its normalline and is marked 55'.. The

latter bend 1s only a matter of connection.

56 56 are a pair of plates loosely mounted

upon a stud 57, which is secured into the wall
of the valve- ehest 19. Upon the stud 57 1s

also loosely mounted eccentric disk 58, which -

lies between the plates 56 56, said- plates and
disks being secured towethel

0918 a pomtel fixed upon said stud 57. Be-
yond the exterior disk 56 the pointer is pro-
vided on its underside with a projecting pin
which engages holes.in the disk 56 and holds

the same in pOSlthIl when set.
20

~able point of the valve-chest 19 at one end

60 is a spiral spring connected to any su1t-

and to the reciprocating rod 44 at the other

~end, by which the rod is held closely in con-
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tact with the eccentric disk 58.

60* 1s a pin or shaft passing through the
wall of the valve-chest 19 and projecting both
internally and externally. Upon its exterior

end is secured the lever 61, the extremity of
which is made circular.

62 is a lever pivoted at 63, having a bifur-

cated end which embraces the circular end ot
the lever 61 and forms therewith a socket-

Joint in which there is some lost motion, viz:

T'he fork on the end of the lever 62 is some-

-what larger than the end of the lever 61, so

that when it has moved the lever 61 as far as
it can move 1t and thrown the lever 65 into
contact with the stud 66 there will be an ap-
preciable space between the end of the lever
61 and the opposite side of the fork. The
fork will therefore have to travel through this
appreciable space before it will again stuke
the end of the lever 61, thus m&kmﬂ* it Ppos-
sible for the lever to gain a certain amount of
momentum before stukmﬂ* the lever 61. On
the rearend of the lever 62 is a block 622, rig-
idly secured to the lever and also pwoted
upon the pivot 63. To the back end of this

block 62* 1s secured a flat spring 64, which

projects into the path of the e“itlemltv 55 of
the reciprocating rod 44. Upon the interior

end of the sha,ft 60 is secured the lever 65,

the extremity of which makes eontacb w1th
the stud 66.

66 is an electrical contact-stud Whlch passes

- through the wall of the chest 19 and 1s insu-

60

lated thel efrom.

. 67isa wire leading to a source of electricity,
- connected to the eontaet—post 60 upon the ex-

terior of the valve-chest. 68 is the other pole
of the electric generator, connected to any

- part of the valve chest, so as to supply a cur-

rent to the lever 65, by ‘which a spark may be
made when the 1ever 65 breaks contact with

“the stud 066.

The operation of the device is as follows

At its upper end 1t is bent, and cylinder.

by hand, and the downward motion of the

piston will suck the contents of the generat-

ing-chamber 14 into the combustion- cha,mbel
Another half-revolution of the
fly-wheel will carry the piston to the other

end of the eylinder and compress the gas there
and in the combustion-chamber.

As 44 rises, if the eccentric disk 58 is in po-
sition to permit it it will str ike the extremity
of the spring 64, raise said spring and the le-
vers 62 and 61, and throw the lever 65 in con-
tact with the eleotric stud 66. Asthe rod 44
continues to rise the shoulders 54 will come
in contact with the eccentric disk 58, which
will throw the rod 44 off to one side, disen-
cage its extremity 55 from the end of the

| spring 54, and allow the spring suddenly to

return to its normal position. As it does so
the forked end of the lever 62, which loosely

“embraces the end of the lever 61, so that there

is a certain amount of lost motion in the joint

‘between 61 and 62, will when moved by the

As the
crank-shaft is turned the counter-shaft 33
will be turned and the rod 44 reciprocated.

15

80

Qo

spring 64 strike the end of the lever 61 a -
sharp blow and thus suddenly break the con-

tact. One. of the essential elements of my
combination consgists in a combination of
parts by which an actuating mechanism is
caused to move the connecting-levers until
the contact of -the electrical igniter is made
and the circuit closed,when a spring 64, which
has been compressed, is suddenly released
and by means of a hammer action breaks the
contact very suddenly, thereby causing an et-
fective spark. This hammer action is one
which may be embodied in various forms of

mechanism, the combination being that of an

electrical igniter, means for closing the circuit
of the igniter, a spring-hammer, and means
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for compressing the spring-hammer and re-

leasing it at a desired period, so as to permit
it by the sharp stroke of the recoil of the

spring to break the circuit, thus disengaging

the 16V61 65 from the electrleal contact GG ::'md
making a spark in the combustion-chamber
which will explode the gas therein and oper-
ate the engine. This operation will be re-
peated with every revolution of the counter-
shaft 38 untﬂ the apparatus 1s propelly
heated.

This application is a division of an appll--

cation heretofore filed by me November 29,

1897, Serial No. 660,022, and the device herein
shown and described, designed for the pur-
pose of governing the engine and automat-

ically igniting the gas, is the subject-matter

of claims in an application pending simulta-
neously with this onein the United States Pat-
ent Office.

Having thus described my mventlon what
I claim, and desire to secure by Letter& Pat-
ents, 18—

In a gas-engine the combination, of an elec-
trical contaet device located Wlthm the com-
bustion-chamber, an oscillating shaft project-

TIn star ting the engine the fly-wheel is turned | ing through the wall of said chamber for op-

IIO

115

120

125




622,893 | 8]

erating the same, said shaft and one pole of | then to bend and release it, the spring by its to
the contact device being connected to a source | recoil actuating the connecting parts to break
of electricity, the shaft upon the exterior of | the contact, substantially as described.
the chamber being provided with a crank, a | Signed by me at Baltimore, Maryland this
-5 pivoted lever connected to the said crank by | 4th day of June, 1398.

a joint having some lost motion, and a spring ERNE-ST VV GRAEI‘
connected to and operating the second lever, Witnesses:
means for actuating the spring-lever to move - GEORGE KENT,

it and its connections to make a contact and | - - 3EO0.. C. MORRISON
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