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To all whom it may concern.:
Be it known that I, Boris BoTrROWSKI, a subject of

‘the Emperor of Russla residing at the borough of Man-

hattan, city of New York, county of New York, and

State of New York, hf:we invented certain new a,nd use-’

- ful improvements in Igniting Means for Explosive-

| - ence being had therein to the accompanying drawing.
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Engmea of which the following is a spec1ﬁca,tmn refer-

My invention relates to explosion engines and par-

tlcularly to the explosion producing means thereof, and | proaches the completion of its current. inducing stroke

has for its principal object the enrichment of the ex-

plosive medium or mixture of gases in the explosion

chamberat the point of ignition so as to permit the ex-

- ploamn of a charge of weak explosive medium.
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~ tion illustrated in the accompa.nymg drawings and will-
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According to my invention a Bupplementary charge

of highly explosive fuel is injected in prox:lmlty to the
point of ignition or igniting spark, and ignition is there-
by assured at the ignition or sparking point and a flame
produced capable of igniting the . WG&kCSt explosive
mixture. - | |

I will now describe the device embodymg my inven-

thereafter point out my invention in claims.

- Figure 1 is a diagrammatic view, of my device show-
ing also the controlling and opera,tmg means.  Iig. 2 1s

- an enlarged horizontal section of the sparkmg and en-
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- .ing pin is an arm 3 attached to the armature 4 which |
oscillates between the poles 5 of a field magnet of a |
dynamo or magneto generato Attached tothe genera-.
tor shaft and to the arm 3 1s'a lever 6 carrymg a pivot
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'rlchmg device on the line 2—2 of Frg 4. Fig.3isan
| Lnlarged vertical section of. the same, on the line 3—3

of FFig. 4, showing the sparking device removed from its
socket. Fig. 4 is a front end view of the sparking and
enriching device. Fig. 5182 rear ‘end elevation of the

same partlally in section.

The operating parts comprise an opera,t mg pin 1,
located upon a crank or wheel 2 attached to a rotating -

shaft of the engine. Engaging or abutting the operat-

for the operating arm 7 and also carrying a pivot for
a spring controled arm 8. The spring controlled arm 8

operates in a, cylmder 9 prowde,d with an air vent 10and
is provided with a piston 11 working freely in the cylin- -

der 9, and acts to return the leverarm 6, 3, to normal or
| starting position and by the rapidity of its spring actua-
‘tion to generate the spa.rklng current in the armature 4.
The operating arm 7 is provided with a turnbuckle 13
‘for nice adjustment of its length and has a flattened -

~ portion at its end -having two shoulders, the shoulder
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14 for actuating the sparking lever of the movable elec-
trode and the shoulder 15 carrying a stop screw 12
which contacts w1th and actuates the fuel Eupply

valve. | |
The igniting dvmce is shown as a lever sparking de-

vice and comprises a hxed_electrode 19 on a conductive

]

‘upon the supply tube.’

stem 28 suitably held in insulator plugs in the igﬁitéf -

| body 16, and also comprises a movable electrode 27

carricd upon the shaft 32, this shaft 32 being fitted to

oscillate in bearings in the igniter body and having an -

actuating lever 25 at its outer end. This actuating

lever 25 is held by a spring 36 in its normal position’
‘with the movable electrode 27 against the fixed elec- -
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trode 19, and is actuated by the shoulder 14 of the op-

erating arm 7 as the armature of the generator ap-
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under the actuation 'of' its retraction spring 9. The

‘blow of the shoulder 14 upon the actuating lever 25
causes the movable electrode 27 to be suddenly with-

drawn from contact with its cobperating fixed elec-

trode 19 at the moment when current is flowing through
such electrodes from the armature of the generator, and
thereby produces a fuel igniting spark which jumps
from the fixed electrode to the movable electrode. It
will be noted that as the armature and movable elec-
trode are both operated by the operating pin 1-Jocated
upon a crank or whecl 2 connected with the rotating
shaft of the engine, the spark may be produced at any
gwen desired instant in the Wc:rkmg cycle of the en-
gine.

The .fuel supply valve comprlses 2 hollow supply
tube 20, fitted to oscﬂlate in bearings in the igniter
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body and having at its inner end a conical shoulder or

valve 22. A vilve duct 23 leads from the hollow bore
of the supply tube 20 to the conical face of the shoulder
of valve 22, and a discharge duct 24 is formed in the
bearing of the supply tube, leading from the seat of

of the igniting device. The supply tube 20 would be
suitably connected to a source of fluid-fuel, such as car-

bureted gas, under suﬁment pressure to enter the com-

bustion chamber against the pressure of gases therein.
N orma,lly the valve duct 23 and the discharge duct 24
are not in a,lmement but when the supply tube.1s ac-

duct and the fuel supply 18 discharged through these
ducts toward the point of sparking. The valveisl. eld

.tlght by an expansion spring 21 working between the

bearing of the supply tube 20 and a collar 38 secured

vided at the outer end of the supply tube and is nor- -

mally held b+ the spring 31 against a stop pin 38, but

is actuated by contact with the screw 12 of the operating
arm 7 durmg the movement of the armature under the
actuation of the actuating pin 1 so that the supply

valve 1s opened at the end of this movement of the

armature and is .closed again at the commencement
of the current inducing return movement of the arma-
ture. The supply valve is operated mechanically
independently of the variations of pressures within the .
cylinder or combustion chamber. The mea,ns for ad-
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| the valve 22 and directed toward the pomt of sparking -

00

‘tuated, the valve duct comes in line with the discharge.
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An actuating lever 29 is pro-. |
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justing the length of the operating arm permit the sup-
ply valve to be opened and the movable'electrode to be
operated at any desired instant to produce the igniting
spark. By discharging the fuel toward the point of
sparking immediately before the spark 1s formed,
an enrichment of the mixture or medium at and in im-
mediate pm}:lmtty to the point of ignition is obtained,

“resulting in the production of a flame at the point 0f
ignition such as will readily cause ignition of the cn-

tire body of explosive medium in the explosion cham-
ber. |

It 1s obvious that various modifications may be
made in the construction shown and above particu-
larly deseribed within the spinit and scope of myin-
vention.

What I claiin and desire to secure by Letters Pat-
ent 18— - |

1. In combination with the combustion chamber of an
internal combustion-engine, a movahle electrode and fixed
clectrode, an actuating lever for the movable electrode, a
valve for supplying supplemental fuel enriching fluid, an
actuating lever for such valve, and an operating lever
provided with means for snccessively operating the actu-
ating levers of such valve and the movable electrode.

=. In combination with the combustion chamber of an
internal combustion engine, a movable electrode and fixed
clectrode, a supplemental fuel supply valve having a dis-
charge duct located in proximity to the point of sparking,
and common upelatmw means for the supply valve and
movable electrode. o -

3. In combination with the combustion chamber of an
internal combustion engine, a movable electrode and fixed
electrode, a supplemental fuel supply valve, an igniter
hody carrying the movable electrode and fived clectrode
and the sup[}lmnental' fuel supply valve, reivactive means
for normally holding -the movable electrode in contact with

closed, and common operating means for both the movable
clectrode and the supplemental fuel supply valve,

+. T'he combination of an explosion chamber and chavrg-
ing means therefor, an clectric igniting device, a supply

tube having a valve shoulder thereon, such valve shoulder

having a valve duct therein, a lLearing for such supply
tube having a seat for such valve shoulder and a supply
duet through such seat, and terminating in pmumlty to
the point of ignition, retractive means for hoiding the
villve shoulder to its seat, and means for rotatively oper-
ating the supply tube, substantially as set forth.

o. The combination with the combustion chamber of an

the fixed electrode and for normally holding the valve

887,606

internal combustion eagine, of a supplemental fuel supply
valve, an igniting device, an oscillating arm actuated by
the engine and operating an electric current renerator,
and an operating arm connected to said osciliatine arm
and actuating in common the supplementary fuel supply
valve and the igniting device.

6. The combination, with the combustion chamber of an
internal-combustion engine, of an igniting device therein,
supplemental-fuel-injecting means, and means for oper-
ating the igniting device and tlie sunplemental-ftiel-inject-
ing means constructed and operating to begin the fuel
Injection before the operation of the igniting device and
to interrupt it substantially at the instant of ignition.

7. The combination, with the combustion chamber of an
internal-combustion engine, of an igniting device therein,
supplemental-fuel-injecting means, and meang for operat-
ing the igniting device and the supplemental-fuel-injeeting
means constructed and operating to lhegin the fuel injec-
tion before the operation of the igniting device and to in-
terrupt it substantially at the instant of ignition, said
operating means being adjustable to vary the time at
wihich the fuel injection begins.

5. The combination, with the combustion chamber of an
internal-combustion engine, of an igniting device therein,
supplemental-fuel-injecting - means provided with an ad-
mission valve, and means for operating the igniting device
and the valve constructed and operating to open the valve
before the operation of the igniting device, and to close
the valve and opérate the igniting device substantially
simultaneously. -

9. The combination, with the combustion chambor of an
internal- combustion engine, of an 1"111tm-" device tllmom
provided with an external operating lever, a bupplmneuta]-
fuel valve provided with an operating lever, and an a¢tn-
ating member for said levers operating in timed relation
with the engine and provided with abutments arrvanged to
engage and actuate said levers alternately when the aetn-
ating member is reciproceated.

10. The combination, with the combustion eh:ambor of
an internal-combustion engine, of an lgniting device lo-
cated therein, and means, operating independently of the
means for supplying the engine with combustible mixtiure,
for injecting a small guantity of combustible gas into the
combustion chamber in the immediate vicinity of the {gnit-
ing device during the compression stroke of the engine and
previous to the igniting operation.

In testimony whereof I have aflixed my signature in
presence of two witnesses,

BORIS BOTKOWSKI
Witnesses : |

LIVINGSTON FMERY,

ITENRY BARNES.
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