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- proper ignition of the gas.

1s a specification, reference being had to the

proper time, and thereby set in operation the

‘break of the primary of a 51mple transformer,

PaTENT

OFFICE

NIKOLA TESLA, OF

ELECTRICAL IGNITER

NEW YORK, N. Y.

FOR GAS-ENGINES.

SPECIFICATiON forming part of'Lettérs Patent No. 609,250, dated August 16, 1898.
Application filed Pebrua,ryll’?, 1397, Renewed June 15, 1898. Serial No, 683,024, (No model.)

Beitknown that I, NIKOL.A TESLA, a citizen
of the United States residing at New York, |
in the county and State of New York, have in-
vented certain new and useful Im provements
in Hlectrical Igniters for Gas-Engines and -
Analogous Purposes of which the fallowmw

drawing accompanymw and formlnﬂ'a pmt of
the same.
In certain kinds of apparatus it is neces--
sary for the operation of the machine itself
or for effecting the object for which it is used
to produce an electric spark or anyothersimi-
lar local effect at a given instant of time or
at predetermined mterv&ls For example, in
certain gas or explosive engines a flame or
spark 1s necessary for the Wmtmn of an ex-
plosive mixture of air and gas under the pis-
ton, and the most e"feetwe way of igniting
the gaseous mixture has been found t0 be the_
production in the cylinder at the proper mo-
ments of an electric spark. The only prac-
ticable device by which this has been accom-
plished heretofore is an induction-coil com-
prising a primary and secondary circuit with
a buzzel or rapidly-acting automatie eircuit-
breaker in the primary and a circuit-control-
ler, such as a switch or commutator, located
also in the primary or battery eir cuit and op-
erated by some moving portion of the appa~
ratus to temporarily close such circuit at the

automatic circuit-breaker, which causes be-
tween secondary ter minals in the cylinder the
discharge which is necessary for the proper
ignition of the explosive mixture. Instead
of thus temporarily closing the primary cir-
cuit the automatic circuit- bre&kel might be
permitted to operate continuously, and the
secondary, circuit nor mally broken, might be
cloged at the proper time to cause the spark._
to pass at any point. In either case the em-
ployment of a quick-acting circuit-breaker is
necessary, for unless the 1nduet10n_~co11 be of
large size and the source of current of con-
blderable power a slow or gradual make and

such as would ordinarily be effected by a
switch or commutator, would not effect a dis-
charge of the character uecessary for 'the

Thele is, however, no form of- "*T}.bmumﬂ' or |

quiek &Ctihfﬁ eIrGUlt“ble&ke]_ of WthhI - L

aware that can be depended upon to operate
with certainty to produce such a spark or

which will continue to operate for any length.

of time without deterioration, and hence 11013
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only in the case of engines of the kind de-

scribed, butin other forms of apparatus which
involve the use of a high-tension induction-
coil with a quick-acting circuit-breaker, the
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operation of the machine is contingent upon

the proper operation of a comparatwely in-
significant but essential part.

| The object of my invention is to prowde &
more certain and satisfactory means for use

with and eontrol by such machines or appa-
ratus as I have mentioned for producing

sparks or discharges of the desired character,
and to this end 1 employ the following ar-
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rangement: Any suitable moving pmtlon of -

the apparatus is caused to mechamcally con-

trol the charging of ‘a condenser and its dis-

-charge throun*h a cireuit in inductive relation

to a secondary circuit leading to the termi-
nals between which the dlSGh&I’ﬂ‘e 1s to oceur,
so that at the desired intervals the condensel

75,

may be discharged through its circuit and in-

duce in the other cireuita curr ent of high po-
tential which produces the desired spmk or

discharge.

One pI‘&thCcﬂ means of accomplishing this
1s to employ any proper form of switch or

commutator operated directly or through
suitable intermediate devices by a moving
part of the apparatus and which is caused'

to complete an electric circuit which has been

80

previously broken or interrupted for an ap-

preciable time when the occurrence of the
spark or discharge is necessary. The circuit

9(},

thus closed 1ncludes a condenser, which by :

this operation of the switch is pe-rmltted to
d1scharfre, through the primary of a trans-

former, energy whmh it had previously re-

ceived during the interruption of said circuit
from a battery or discharge of a self-indue-
tion coil in series with the battery in the
charging-circuit. o
The ends of the secondary circuit of the'

transformer above mentioned are connected
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with the points or terminals in the machine

between which the spark is to pass, and fol-
lowing the short-circuiting of .the condenser
by the closing of the. smteh a strong second-
ary dlSChﬂu ge mduced by the dlscharﬂ'e of the
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of certain and e

condenser through the primary will occur.
It is possible by this means not only to pro-
duce a strong discharge of high tension, as
in the form of a Spark well adapted for the
1ignition of gas or other purposes for which
sparks are employed, but.to secure such re-
sult by apparatus very much less complicated

and expensive than that heretofore emplioyed

for the purpose and which will be capable
ffective operation for an in-
definite period of time.

I have illustrated the principle of my im-
provement-and the manner in which the same
18 or may be carried outin the drawing hereto
annexed.
for eftecting the operation of the piston of a
gas-engine, the figure being a diagram.

A designates the cylinder of a gas-engine,

B the pmton and C the piston- rod. Other

parts of the engine are omitted from the illus-
tration as unnecessary to an understanding
of the invention.

On the piston-rod C is a commutator or c¢ir-
cult-controller upon which bear the terminals
o b of an electric circuit D. This commuta-
tor comprises a continuous ring ¢ and a split
ring d side by side, so that when the termi-
nczls are on the 1&tter the circuit is inter-
rupted, but when on the former it is closed.
T'he to-and-fro movement of the piston, there-
fore, operates to alternately make and break
the circuit, the position of the commutator

“being such that the make occurs at the mo-

35

40

45

50

55

60

ment desired for the ignition of the explosive
charge under the plqton

In the circuit D is a batteryor other source.
of current Ik and the primary F of a trans-

former. Across the two conductors of the
circult, between the battery and the primary
F,is a ‘condenser (r, which is charged by the
batterv when cireuit D is in‘rerruptcd at the
commutator and which discharges through
the primary when sach circuit is closed.

“In order that the condenser may receive a
charge of high tension, a self-induction coil
H is introduced in the circuit between itself
and the battery, which coil stores up the en-
ergy of the battery when the circuit D is
closed at the commutator and discharges it
into the condenser when the circuit is br oken

The primary I is combined with a second-
ary I, the conductors from which lead, re-
spectively, to an insulated terminal L within
the cylinder A and to any other conducting-
body in the vicinity of such point as to the
cylinder itself. In consequence of this ar-
rangement, when the piston reaches the

proper point the circuit D is closed, the en-

ergy of the condenser 1s discharged thr-ou oh
the primary with a sudden rush, mld & Stron o

and effective spark or flash is produced be-

tween the point L and the cylmdel or piston
which ignites the charge of explosive gas.

It will be under%ood from the preeedmn*
description that I do not limit myself to the
specific construction or arrangement of the
devices employed in carrying out my im-

The invention is shown as used

-

[
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provement and that these may be wvaried

within wide limits.:

What I claim is—

1. In an apparatus which depends for its
operation or eftect upon the production of a
sudden electric discharge at a given instant,

or al predetermined intervals of time, the+

combination with a moving part of said ap-
paratus of a switeh or eommutator, a Con-
denser, a charging - circuit for the same, a
primary circuit through which the condenser
discharges, and a secondary circuit in in-
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ductive relation to the said primary circult 8o

and connected with the terminals at the point
in the apparatus where the discharge is re-
quired, the switch or commutator being op-
erated by the said moving part to effect the
discharge of the condenser at the proper in-
tervals, as set forth. -

- 2. In an apparatus which depends for its
operation or effect upon the production of a
sudden electrie discharge at a given instant,
or at predetermined intervals of time, the
combination with a moving part of said ap-
paratus ot a circuit and a circuit-controller
adapted toclose said circuit at the time when
the occurrence of said discharge is desired, a
source of current in said circuit, a condenser
adapted to be charged by said source while
the circuit is interrupted, and a transformer
through the primary of which the condenser
discharges when the ¢ircuit is closed, the sec-
ondary of the transformer. being connected
with the terminals at the point in the appa-
ratus where the discharge is 1*equ11"ed, as set
forth.

3. In an appm&tus which depends for its
operation or etfect upon the production of an
electric’ discharge, at a given instant, or at
predetermined intervals of time, the combi-
nation with a moving part of said apparatus
of a circuit and a circuit-controller adapted to
close said circuit at the time when the occur-
rence of the spark is desired, a source of
current in said ecircuit, a self-induction coil
which stores the energy of the source while
the circuit 1s closed, a condenser into which
sald coildischarges when the cirecuitis broken,
and a transformer through the primary of
which the condenser discharges, the second-
ary of said transformer being connected with
separated terminals at the point where the
discharge 1s required. |

4. In a gas or explosive engine of the kind

described, the combination with a moving
part of said engineof a circuit-closer or switch
controlling the charging and discharging of
& condenser, separated terminals in the cylin-
der or explosive-chamber, and a transformer
through the primary of which the condenser
discharges, the secondary being connected
with the terminals in the eylinder,as set forth.

NIKOLA TESLA.

Witnesses:
M. LAWSON DYER,
Epwin I3, HHOPKINSON.
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