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To all whom it may concern: 
Beit known that I, CHARLEs P. L. NoxON, 

of Syracuse, in the county of Onondaga and 
State of New York, have invented a certain 
new and useful Spark-Coil, of which the fol 
lowing is a specification. 
My invention relates to induction - coils 

which are particularly efficient in use; and it, 
consists, in the combinations and means here 
inafter set forth and claimed. 
In describing this invention reference is 

had to the accompanying drawings, in which 
like characters designate corresponding parts 
in all the views. 

Figure 1 is a diagrammatic view of a pref 
erable construction of an induction-coilem 
bodying my invention, shown as operatively 

it. Fig. 2 is a similar 
diagrammatic view illustrating a modified 
construction embodying said invention. Fig. 
3 is a top plan of an induction-coil arranged 
in a case, the cover of the case being removed. 
Fig. 4 is a vertical sectional view online AA, 
Fig. 3. Figs. 5 and 6 are views similar to 
Fig. 4, illustrating modified constructions of 
isitional , a mechanical means formak 

and breaking the circuit being shown in 
ig. 5. 
1 is a primary conductor, 2 a secondary 

conductor, and 3 a core, all of which parts 
maybe of any desirable form, size, and con 
struction suitable for use in induction-coils. 
The conductors 12 are respectively connect 
led in the ordinary manner in a primary cir 
cuit and a secondary circuit, and a suitable 
source of electric energy 4, mechanical means 
5 for making and breaking a circuit, and a 
current-interrupting means are connected in 
the primary circuit, the means 5 being usu 
ally the ignition- controlling mechanism of 
the internal-combustion engine to which my 
induction-coil is connected and the current 
interrupting means comprising a terminal 6. 
An armature 7, which is normally in electrical 
contact with the terminal 6, is moved from 
the terminal for breaking the primary circuit 
and is engaged with said terminal for com 
pleting the circuit by any suitable means, as 
a spring 8. 

9 is an electromagnetic means for attract 
ing the armature 7 when the primary circuit 
is broken by the current-interruping means 
and for preventing such armature from re 
turning into engagement with the terminal 6 
to complete the circuit. Said electromag 
netic means 9 is preferably arranged with its 

core extending longitudinally between the 
armature 7 and the core 3 and forming, essen 
tially, a continuation of saidcore3 and with its 
coil or conductor connected in shunt in the 
primary circuit. 
tromagnetic means 9 bridges the gap formed 
in the primary circuit when the armature 7 is 
separated from the terminal 6. 

'... The conductor or coil of the electromag 
netic means 9 is of high resistance E. 
to the portion of the primary circuit throug 
which no current passes when the circuit is 
broken at the terminal 6 in order that the 
major part of the current may pass through 
the terminal 6 instead of through such means 
9, and said electromagnetic means is insuffi 
cient in power to attract the armature 7 when 
engaged with the terminal 6; but when the 
armature 7 is attracted by the core 3 the 
means 9 is of sufficient strength to prevent 
the return of the armature until the mechan 
ical means 5 breaks the primary circuit, 
whereupon the means 9 loses its power and 
ceases to attract the armature 7, which then 
returns into contact with the terminal 6. The 
electrical resistance of the electromagnetic 
means 9 is sufficient to reduce the amperage 
of the current flowing over the primary cir 
cuit when the armature 7 is separated from 
the terminal 6, so that the core 3 is prevented 
from performing its necessary function of 
causing a magnetic field capable of making 
the induction-coil operative and also has no 
perceptible influence on the armature to pre 
went the return thereof. 
As preferably constructed the electromag 

netic means 9 is provided with a spur 10, in 
serted into the opposing end of the core 3, and 
is also provided with an external electric con 
ducting-case 11, which encircles the coil or 
conductor of said means and is arranged with 
one end face in substantially the same plane 
as the face of the core of said means engaged 
with the armature 7. 

In Fig.5I have shown a modified construc 
tion of the electromagnetic means for pre 
venting the return of the armature, the same 
comprising two cores 12, driven into the core 
of the induction-coil, and coils 13, wound 
around the projecting ends of said cores. The electromagnetic means 9 for prevent 
rent is interrupted is not necessarily arranged 
end to end with the core 3 of the induction 
coil; but, as shown in Figs. 2 and 6, said 
means may be disposed out of longitudinal 

It thusfollows that the elec 
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alinement with the core 3, in which event the mary circuit to interrupt the current therein, armature of the current-interrupting means 
is not attracted by the core 3. 
of my invention the current does not flow 
through the primary conductor of the induc 
tion-coil when the armature is out of contact 
with the terminal engaged by said armature 
to complete the primary circuit. 
To those skilled in the art it will be under 

stood that by preventing the return of the ar 
mature of the current-interrupting means im 
mediately after the current is broken the pro 
duction of more than one spark is avoided, 
and the current passes through the mechan 
ical means 5 uninterruptedly and with maxi 
mum power and with minimum wear of the 
separable contacting surfaces of the current 
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interrupting means, owing to the elimination 
of unnecessary makes and breaks of the cir 
cuit. Moreover, when the mechanical means 
5 operates to break the circuit a small current 
is passing over the same, and a minimum 
amount of sparking and wear of the separa 
ble contacting surfaces of the primary cir 
cuit results. My invention is therefore par ticularly practical and efficient, especially 
when used with internal-combustion engines, 
in which great difficulty is experienced by un 
due corroding and burning of the terminals 
for igniting the charges, and as my induction 
coil is excited but once for each explosion it 
is therefore especially economical in connec 
tion with engines which are run at varying 
speeds. 
The construction and operation of my in 

duction-coil will now be readily understood 
upon reference to the foregoing description 
and the accompanying drawings, and it will 
be apparent to those skilled in the art that 
more or less change may be made therein 
without departing from the spirit of my in 
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vention. 
Having thus fully described my invention, 

what I claim as new, and desire to secure by 
Letters Patent, is 

1. The combination of a primary circuit, a 
secondary circuit, means for interrupting the 
current in the primary circuit, means for hold 
ing the first-mentioned means in its position 
assumed when the current is interrupted 
thereby, and mechanical means for making 
and breaking the primary circuit, substan 
tially as and for the purpose described. 

2. The combination of a primary circuit, a 
secondary circuit, means actuated by the cur 
rent in the primary circuit for interrupting 
the current in said primary circuit, electro 
magnetic means for holding the first-men 
tioned means in its position assumed when 
the current is interrupted thereby, and me 
chanical means for making and breaking the 
primary circuit, substantially as and for the 
purpose specified. 

3. The combination of a primary circuit, a 
secondary circuit, means for breaking the pri 

In this form 
electromagnetic means for holding the first 
mentioned meansin its position assumed when 
the current is interrupted thereby, said elec 
tromagnetic means being connected in the 
primary circuit to bridge the gap formed in 
the primary circuit by the first-mentioned 
means to interrupt the current therein, and 
mechanical means for making and breaking 
the primary circuit, substantially as and for 
the purpose set forth. 

4. The combination of a primary circuit, a 
secondary circuit, means actuated by the cur 
rent in the primary circuit for breaking the 
primary circuit to interrupt the current there 
in, electromagnetic means for holding the 
first-mentioned means inits position assumed 
when the current is interrupted thereby, said 
electromagnetic means being connected in 
the primary circuit to bridge the gap formed 
in the primary circuit by the first-mentioned 
means to interrupt the current therein and 
being of greater resistance than the part of 
the primary circuit through which no current 
passes when the first-mentioned means has 
interrupted the current, and mechanical means for making and breaking the primary 
circuit, substantially as and for the purpose 
described. 

5. The combination of a primary circuit, a 
secondary circuit, means for interrupting the 
current in the primary circuit comprising a 
terminal in the primary circuit, an armature 
movable relatively to the terminal for mak 
ing and breaking the primary circuit at the 
terminal, electromagnetic means for holding 
the first-mentioned means in its position as 
sumed when the current is interrupted there 
by, and mechanical means for making and 
breaking the primary circuit, substantially 
as and for the purpose specified. 

6. The combination of a primary circuit, a 
secondary circuit,electromagnetic means hav 
ing a core, and conductors connected re 
spectively in said circuits, means for inter 
rupting the current in the primary circuit, 
the operation of said means for interrupting 
the current being effected by the magnetic 
action of the core, means for causing the sec 
ond-mentioned means to return to its posi 
tion assumed before the operation thereof to 
interrupt the current in E. primary circuit, 
means for holding the second-mentioned 
means in its position assumed when the cur 
rent is interrupted thereby, and mechanical 
means for making and breaking the primary 
circuit, substantially as and for the purpose 
set forth. 

7. The combination of a primary circuit, a 
secondary circuit, means for interrupting the 
current in the primary circuit, said means in 
cluding an armature, and a plurality of means 
connected in the primary circuit for attract 
ing the armature, one of said means continu 
ing to attract the armature after the other 
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has lost its power to prevent the return of the 
armature, substantially as and for the pur 
pose described. 

8. The combination of a primary circuit, a 
secondary circuit,electromagnetic means hav 
ing a core, and conductors connected re 
spectively in said circuits, means for inter 
rupting the current in the primary circuit, the 
operation of said means for interrupting the 
current being effected by the magnetic action 
of the core, means for causing the second 
mentioned means to return to its position as-, 
sumed before the operation thereof to inter 
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rupt the current in the primary circuit, elec 
tromagnetic means for holding the first-men 
tioned means in its position assumed when 
the current is interrupted thereby, said elec 
tromagnetic means having a core arranged 
endwise relatively to the first-mentioned core 
and forming essentially a continuation there 
of, and mechanical means for making and 
breaking the primary circuit, substantially as 
and for the purpose specified. 

9. The combination with an induction-coil, 
of means for making and breaking the pri 
mary circuit of the induction-coil, and means 
for breaking and holding open the primary 
circuit during the time the first-mentioned 
means is in its position assumed when mak 
ing the primary circuit. 

10. In an induction-coil, a core, a primary 
conductor, and electromagnetic means hav 

8 

ing a conductor connected in circuit with the 
rimary conductor, and a core fixed to the 
EE core, substantially as and for 
the purpose set forth. 

11. In combination, an armature, 
mary conductor of an induction - coil and 
means for attracting the armature independ 
ently of the primary conductor, said means 
being in electrical connection with the pri 
mary conductor when the circuit therethrough 
is complete, substantially as and for the pur 
pose specified. 

12. In an induction-coil, a core, a primary 
conductor, electromagnetic means arranged 
end to end relatively to the core and having a 
conductor connected in circuit with the pri 
mary conductor when the circuit through 
said primary conductor is complete, a core 
forming essentially a continuation of the first 
mentioned core, and a conducting-shield en 
circling the conductor of the electromagnetic 
means, substantially as and for the purpose 
described. 

In testimony whereof I have hereunto 
signed my name, in the presence of two at 
testing witnesses, at Syracuse, in the county 
of Onondaga, in the State of New York, this 
24th day of September, 1904. 

CHARLES P. L. NOXON. 
Witnesses: 

D. LAVINE, 
F. G. BODELL. 
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