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UNITED STATES PATENT OFFICE.

HARRY D. MURRAY AND EDWIN J. FITHIAN, OF GROVE CITY, PENNSYL-
VANIA. ASSIGNORS TO THE BESSEMER GAS ENGINE COMPANY, OF
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IGNITING DEVICE FOR EXPLOSIVE-ENGINES.

No. 837,708.

Specification of Letters Patent.

Patented Dec.4,1906.

Application fled May 27, 1905, Serial No. 262,615,

To all whom it may COnCern:

Be it known that we, HarrY D. MURRAY

and Epwix J. FIraIAN, citizens of the United

States, residing at Grove City, in the county
of Mercer and State of ‘Pennsylvania, have
invented new and useful Improvements in

Ioniting Devices for Explosive-Engines, of

which the following is a specification.

This invention relates to igniting devices
for explosive-engines; and it consists 1 cer-
tain improvements in the construction there-
of, as will be hereinafter fully described, and
pointed out in the claims. The ignition 1s
effected in this apparatus by an electric
spark, and the apparatus is designed to sim-
plify and make more efficient devices of this
character. - |

The invention is illustrated in the accom-
panying drawings, as follows: Figure 1 shows
a plan view of a spark-plug with mechanism

in place thereon; Fig. 2, a section on the line

2 2 in Figs. 1, 3, and 4, the lever I being
swung to a vertical position; Fig. 3, an end
elevation of the plug with the mechanism at-
tached; Fig."4, an end view of the same from
the interior of the plug, with attached mech-
anism, the point of view being from the 1n-
side end of the plug. o

A marks the spark-plug. This, ordinarily,
isa cylinder part and issecured in the cylinder
of the explosive-engine and can be readily re-
moved, carrying with it all the parts of the
igniting device. The clectrodes % and C are

- arranged at the inner ends of the plug. The
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40

electrode B is carried by the post B’, which
extends through the opening « in the plug.
At each'end of tkis opening insulating-blocks

b are arranged, The washer B?1s arranged

at the outer end of the post B’ and is secured
in place thereon by a nut B*% This nut B®

forces the shoulder & against the inner block

b and the washer B? against the outer block

b, thus assembling these parts of the mech-

anism. A socket b’ extends from the washer
B2 into which is inserted one of the wires D.
A perfect contact is secured by means of the
set-screw b, _ - |

The electrode B is stationary. The elec-
trode C is movable and is carried by the arm
(/. The arm ' is preferably an integral
part of a rod C?, extending into the opening
¢’ in the plug A. A shoulder ¢ engages the

plug at the inner end of the opening o’. Just |

—

| the bolt 7.

connected with the rock-lever 1 by
The ratchet-pawl K 1s secured to
the inner end of this bolt and is forced 1mto

outside of the plug A the rod C? has a squared
portion ¢/. An actuating-lever I is arranged
on this squared portion. An arm e extends

from this lever, and a spring F presses against,

it, tending to keep the electrode C 1n contact

with the electrode B. The opposite end of

the lever E has an anvil-surface ¢/, which 1s
subjected to the blow of the hammer device

to move the rod C* and arm C’, so as to break

the contact between electrodes C and B and
form spark. The hammer-lever G is pivoted

on the post-G’, and post G’ is secured to the

plug A. One end g of the hammer-lever G
1s acted upon by the spring ¥, which tends to
force the hammer-lever G toward the lever

E. The hammer-lever G is also provided

with a cam-lug ¢’. This cam-lug ¢’ 1s 1n the
path of the ratchet-cam H. The ratchet-
cam H is rotatively mounted on the exten-
sion C? of the shaft ¢2. This ratchet-cam 1s
arranged immediately outside of the lever L.
Next to the ratchet-cam H a rock-lever 1 is
mounted - on the extension c?.
cured in place by a nut ¢®. A reciprocating
lever J, attached to some part of the engine,
actuates the rock-lever 1. It is pivotally
means of

engagement with the ratchet-cam H by
means of the spring k. The ratchet-pawl 1s
designed to catch one of the teeth A with
each reciprocation of the lever J and move 1t
one space. The other wire for the electric

This 1s se-
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circuit may be connected directly through -

the plug; but we prefer to break the connec-

tion except just at the time of sparking, and

to accomplish this any device may be used.

We have shown one way that this may be

done. A spring-switch finger L is mounted

90.

on the end of the reciprocating rod J, and

just prior to the end of the movement of the
rod J it contacts a post M, which 1s insulated
from the plug. The contact through the
switch Li M is completed just prior to the re-
Jease of the hammer-lever G, so that at the
moment of release there is a current passing
through the electrodes C and B. '

~ The operation of the device 1s as follows:
In the position shown in the drawings the

electrodes C and B are together. -Theratchet-

cam H has been moved through the action of
the lever J and pawl K to nearly the ex-
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Cand B, said rod C? being free to move axi- |

, the lever G to deliver the blow and the 130

837,708
treme of one of its movements, so that a | ally to permit the shoulder ¢’ to be brought
- tooth his just about to release this cam-lug. | into frictional confact with the plug A to
- Just as this toothh passes the cam-lug ¢’ the | lock' the ‘Tod against & return movement:
~hammer-lever G, through the action of the |"and ‘means for breaking the electric .circuit -
5 spring ¥, is'sprung forward, striking the lever | while the rod 1s locked against the return 70
K and oscillating to a slicht extent the rod movement. - R
(%, and this oscillation acting through the | 3. In an igniting device for explosive-en-
arm C’ breaks the contact between the elec- ‘gines, the combination with the electrodes: a
trodes,C and B and forms a spark. Imme- | movable means carrying one of said elec-
10 diately the spark is formed the ignition takes | trodes; devices for delivering a hammer-blow 75
- place, and the pressure in the cylinder acting | to said means to break the contact ; Totating
against the rod C? forces the shoulder ¢ into | mechanism comprising a ratchet-cam for
contact with the plug A and momentarily | actuating said hammer device; .and meatis
- holds the arm €’ against-a returi movement. | imparting movement to said rotary mech- .
15 This locking action will continue until the | anism. S - 8
- pressure in the cylinder is reduced through | 4. In an igniting device for explosive-en~ .
‘the exhaust at the end of the stroke. Whilé gines, the combination with the electrodes; a
1t remains in this position the lever J has | movable means carrying one of said élec-
-moved sufliciently to open the switch L M, so | trodes; devices for delivering a hanmimer-blow -
20 that when the electrodes C and B return to | to said means to break the contaet: a ratchet- 85
- contact through the influence of the spring | cam; the teeth of which .in thei¥ movement
F upon the end ¢ of the lever E the circuit is | actuate and release the haminer devices; and
broken through the switch I. M. In this | areciprocating bar and pawl therein operat-
manner there 1s no waste of ¢urrent. - | Ing upon the teeth of said ratchet for rotat- B
25 It will be noted.that in this device even | ing the same step by step. g0
- thoughtheelectrodesCand B are burned off or 5. In an igniting device for explogive-en- -
- worn oft thé moment of spark is practically | gines, the combination with the electrodes;
the same, inasmuch as the hammer-lever G | movable means carrying -one of said elec-
18 released at exactly the same point in trodes;.a lever B for moving said movable
30 thetravel of theleverdJ. The very slight dif- | méans; a spring F actuating the lever E; the g5
- ferencein the position of the lever E through | lever G forming a hammer device and ar-
any corrosion or wearing off of the electrodes | ranged to deliver a hammer-blow to the lever
'€ and B would make so little difference in | E to break the contact of the electrodes, said
the moment of delivery of the blow by the | lever G being influeniced to this movement by -
35 lever G as to be practically imperceptible. | the spring I; the ratchet-cam H having the roc
- Through thismechanism, therefore,a substan- | teeth % adapted to operate the lever G; and
tially uniform spark-moment may be ob- | the reciprocating part J and the ratchet-pawl
- tained and maintained throughout the life of | & carried with the lever J and acting upon
~ the device. S . ‘the teeth of the ratchét for moving the same.
40 ~ What we claim as new is— -~ | 6. In-an igniting device for explosive-en- 105
- 1. In an igniting device for explosive-en- | gines, the combination with the electrodes C
gines, the combination with the cylinder part; | and B ; the oscillating rod C? having the arm
electrodes arranged within said cylinder part; | ¢/ carrying the electrode C; the plug A on
means for completing an electric circuit | which said parts. are mounted; the lever E
45 through said electrodes; an oscillating rod ex- | mounted on the rod {?; a hammer-lever G 110 -
tending through said part and carrying one | pivotally mounted and arranged to-deliver s
of said electrodes; means outside of said cyl- | hammer-blow to the lever E to break the con-
inder part for oscillating said rod for break- | tact between the electrodes C and B; the
~Ing contact; means actuated by the pressure |, spring F for actuating the lever G and lever
so of exploded gases for momentarily lockin EE the lever (G to deliver the blow and the rig
sald rod against a return movement; and | lever E to return the electrodes into contact;
- means for breaking the circuit while said rod | the cam-ratchet H arranged. to operate the
is momentarily locked against the return | lever G ss it is rotated; and a moving part
movement. | AR { for rotating the cam-lever-H. o |
55 2. In an igniting device for explosive-en- | 7. In an igniting device forexiplosive-en— 120
. gines; the combination with the plug A; the | gines, the combination with the e ectrodes C -
- electrodes C and B arranged on the inner end | and B; the oscillating rod (7 having the arm
of the piug; means for completing an electric | ¢V carrying the: electrode C; the plug A on
circult; through said electrodes; the rod C? ex- | which said parts are mounted: the lever E |
60 tending through the plug and having the | mounted on the rod C?; a hammer-lever G 12 5.
arms (' thereon for carrying the contact- | pivotally mounted and arranged to delivera
‘points C; the shoulder ¢-on said rod engaging | hammer-blow to the lever E to break the con- -
sald plug; means for rocking the rod C?for | tact between the electrodes C and B; the
~ breaking the contact between the electrodes %)ring F for actuating the lever G and lever
4
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lever E to return the electrodes into contact; | break the contact; means

he cam-ratchet H arranged to operate the

Yever G as it is rotated ya moving part for ro-

10

‘tating the cam-lever 11; the rod €? having a .

shoulder ¢ thereon free to be forced into fric-
tional contact with the plug by the pressure
of exploded gases and to lock the parts

against a return movement. - ...
3. In an igniting device for explosive-en-

cines, the combination with the electrodes; a-
movable means carryimng one of sald elec-

trodes: spring-actuated devices for deliver-
ing a hammer-blow to one of sald mieans to

| ing witnesses.

3 |

controlled by the
exploded gases for momentarily holding the 15
electrodes out of contact; ‘and means for
breaking the circuit during the time that the
electrodes are locked out of contact.

In testimony whereof we have hereunto . .
set our hands in the presence of two subscrib- 2o

" HARRY D. MURRAY.

_ EDWIN J. FITHIAN.

Witnesses: .
W. J. HARSHAW,
J. M. REYNOLDS.
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