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To all chon, it may concern; 
Be it known that I, CHARLEs F. KETTER 

ING, a citizen of the United States, residing 
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at Dayton, county of Montgomery, and 
State of Ohio, have invented certain new. 
and useful Improvements in Current-In 
terrupters, of which the following is a full, 
clear, and exact description. 
This invention relates to improvements in 

current interrupters and is particularly 
adapted to ignition devices for explosive 
engines. s 

It is among its objects to provide a form 
of construction which will produce a single 
igniting spark for each contact of the timer 
or distributer which controls the sparking 
in the cylinders of the engine; and also to 
provide such form of spark controlling de 
vice as will be as free as possible from dif 
ficulties arising from the rapid oscillations 
of the make and break device for the cir 
cuit, that is, to eliminate as far as possible 
the detrimental effects of any mechanical 
periodicity of the contact breaker itself. It 
is to be understood that these improvements 
partly relate to current interruptions, but 
i refer to them above and hereinafter, as more particularly applied to ignition sys 
tems, wherein their practical adaptability 
can readily.be pointed out. The advantages 
of these improvements, in their various 
uses, to which they may be applied, will be 
observed by those familiar with the char 
acteristics of these devices. . 
With these and incidental objects in view, 

the invention consists in the combination of 
mechanism hereinafter described with ref 
erence to the accompanying drawings, form 
ing part of this specification. 

in said drawings, Figure 1 represents a 
diagrammatic view of the ignition device 
applied to one spark coil and one cylinder; 
Fig.2 represents a detailed view of the make 
and break device or interrupter, and Fig. 
3 represents a similar side view of the parts 
shown in Fig. 2. . . 

It may be stated that although the inven 
tion as herein shown is applied to one spark 
coil and one cylinder, it is equally, appli 
cable for use with any number of cylinders 
with corresponding number of spark coils 
or with a distributer system for various cyl 
inders, the timer and distributer being ar 
ranged accordingly. 
The battery 20, or other source of elec 
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trical energy. Supplying a direct current, 
has a lead wire 21 connected to the timer 
22. The contact point 23 is arranged to be 
engaged by the timer 22 so as to complete 
the battery circuit through the primary coil 
24 of the induction coil. The secondary coil 
25 is connected with the spark plug 26 in 
the usual and well-known manner. The 
Wire.80 leads from the primary coil 24 to 
the interrupter by a divided circuit com 
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65 
prising the main wire 31 and the shunt wire 
82. These circuits lead through the inter. 
rupter, as presently to be explained, and 
join the common return wire 33, which 
leads back to the battery. Referring to Figs. 2 and 3, the interrupter 
comprises a permanent magnet 40 which is 
bent at right angles to form a lower arm 41 
and an upper arm 42. Between these two 
arms are mounted two soft iron cores 43 and 
44, the lower ends of which are connected to 
the magnet arm 41, and the upper ends of 
which carry the pole pieces 45 and 46. Piv 
oted at 47 in the upper magnet arm 42, is 
a Switch or contact lever 48 which swings 
between the stoppin 49 and the contact pin 
50. The aforesaid core 43 is surrounded by 
a coil of fine wire 53 connected at one end 
with the shunt wire 32 and at the other end 
with the contact pin 50. The core 44 is sur 
rounded by a main coil 54 of low resistance 
connected at one end with the main wire 31 
and at the other end with the swinging 
Switch or contact lever 48. 
The Operation of these devices is as fol 

lows: The normal position of the contact 
leyer 48 is as shown in full lines in Fig. 2 
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when under the influence of the permanent 
any current flowing through the same, the 
lower end of the lever 48 is attracted into 
proximity with the pole piece 45 so as to 
hold the upper end of lever 48 against the 
contact pin 50. When the timer 22 revolves 
to make contact with the point 23 and thus 
close the circuit through the primary coil 
24, the current flows through the wire 30, 
the main or low resistance coil 54, switch 
lever 48, contact pin 50 and wire 33 back to 
the battery with a shunt circuit through the 
high resistance coil 53 to the contact pin 50 
and back to the battery through the wire 33, 
it being understood of course that this shunt 

magnetism of the interrupter and without . 
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connection may be made at the contact pin 
50 or any convenient place along the wire 2.0 
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33 between the pin 50 and the battery. It is 
to be understood that when there is no cur rent flowing the permanent magnet 40 and 
the cores 43 and 44 make a magnetic circuit 
with the magnetic flux such as to hold the 
contact lever in position shown in full lines 
in Fig. 2. The stop pin 49 is so located that 
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the upper end of lever 48 cannot swing far 
enough to the right to bring the lower end 
beyond the central position between the two 
pole pieces 45 and 46 so that with this con 
dition of no current flowing the lower end 
of the lever 48 is attracted toward the lower 
pole piece 45 and held in that position, thus 
forming part of this permanent magnetic 
circuit. The windings of the two coils 53 
and 54 is such however that when the cur 
rent flows through them, as above described 
the polarity of the pole pieces 45 and 46 is 
reversed under the influence of the respec 
tive coils, so that the pole piece 45 repels the 
lower end of the lever 48 and pole piece 46 
attracts the same, thus causing the lever 48 
to swing into the position shown in dotted 
lines in Fig. 2, with its upper end against 
the stop pin 49. The result of this, as will 
be readily seen, is to break the circuit at the 
contact point 50 and thus break the circuit. 
through the main coil 54. The current still 
flows through the high resistance coil 53 and 
by so doing the contact lever 48 is retained 
in this shifted position so long as the timer 
22 is making contact at the point 23. The 
breaking of the circuit through the main or 
low resistance coil 54 however produces a 
sudden change in the intensity of the cur 
rent through the primary coil 24, such as to 
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cause the necessary sparking to take place in 
the circuit of the secondary coil 25. Like 
wise it will be seen that the shunt coil 53 
holds the switch lever 48 in this shifted po 
sition so as to result in producing only a 
single spark for each contact of the timer. 
As soon as the timer has broken contact at 
the point 23 the current through the shant 
or auxiliary coil 53 is broken, and thus there 
is no longer any current passing through 
the interrupter, and it is again subject only 

50 
to the influence of its so as to cause the parts to return again to normal position 
shown by the position of the switch lever 
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48 in full lines in Fig. 2. In such latter po 
sition the parts are ready for a recurrence 
of the same operation upon the next making, 
of the contact by the timer. 

It will be seen from this construction that 
the interrupter is free from springs and that 
it may be so constructed as to be free from 
any vibrations of its own and thus the de 
vice eliminates the disadvantages of a con 
tact vibrator susceptible of having a perio 
dicity of its own by reason of such vibrations. 
To more clearly explain the flow of cur 

rent and the magnetic circuits and the rela 
tion and coöperation of the various parts 
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thereof, before and after the direct current 
flows, it may be stated that there are really 
two magnetic circuits. The first one which 
may be designated the permanent magnetic 
circuit, comprising the permanent magnet 40 
and the arms 41 and 42, together with the 
lever 48, which is of magnetic material and 
which may be termed “the polarized arma 
ture.” The second or other circuit may be 
termed “the electro-magnetic circuit' and 75 
comprises the main circuit, connected with 
the source of direct current and in reality 
may be said to include the first named or 
permanent magnetic circuit. 
When no current is flowing through the 80 

main or electro-magnetic circuit, the soft 
iron cores are, of course, deenergized, or free 
from any substantial electro-magnetism, so 
that the polarized armature or lever 48 
swings into contact with the pole piece 45, 
and in doing so, completes the first named or 
permanent magnetic circuit. The lever 48, 
as stated, is located off center, as between the 
poles 45 and 46, so that it never normally 
shifts over into contact with the pole piece 90 
46, but rather, shifts to the pole piece 45, 
to complete said permanent magnetic cir 
cuit. However, when this second or electro 
magnetic circuit comes into play, by the 
starting of the direct current, the coils are 95 
so wound that the polarity of the pole piece 
45 is made the same as the polarity of the 
polarized armature. So as to repel the same 
into dotted line position. That is, assuming 
that the arm 42 of the permanent magnet, 
has a north pole, then the starting of the 
direct current makes the pole piece 45 a. 
north pole, so that the magnetic flux is from 
pole piece 45 across the air gap to the pole 
piece 46. This causes the polarized arma 

attracted by pole piece 46 and therefore 
causes the same to swing into dotted line po 
sition with pole piece 46, where it remains 
until the direct current is broken, where 
upon, the electro-magnetic circuit becomes 
dead and the permanent magnetic becomes 
effective to carry the lever 48, again into 
contact with the pole piece 45, which now is 
substantially free from magnetism. 
While the form of mechanism herein 

shown is one which is particularly well suit 
ed to accomplish the objects sought, I de 
sire it to be understood that other forms 
of construction might be utilized without 120 
departing from the spirit of this invention 
as set forth in the claims below. 
What is claimed is as follows: 
1. In a current interrupter, the combina 

tion with a source of current, and a main cir 
cuit including a timer; of a polarized arma 
ture and a low resistance coil in a main cir 
cuit, and an auxiliary high resistance coil 
shunted around said low resistance coil and 
polarized armature, said coils constructed uso" 
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rture 48 to be repelled by pole piece 45 and 
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to operate said armature to break the circuit 
through the low resistance coil and hold said 
armature in such circuit breaking position 
by the high resistance coil. 

2. In a current interrupter, the combina 
tion with a source of current, and a main 
circuit including a timer; of a polarized 
armature and a low resistance coil in the 
main circuit; and an auxiliary. high resist 
ance coil shunted around low resistance coil 
of said polarized armature and wound in 
a direction to repel said polarized arma 
ture, said coils constructed to coöperate to 
move said armature out of contact making 
position to break the main circuit and hold 
said armature in circuit breaking position 
by the high resistance coil. 

3. In a current interrupter the combina 
tion with a source of current, and a main 
circuit including a timer, of an interrupter 
comprising a polarized armature and a low 
resistance coil in the main circuit and an 
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auxiliary high resistance coil shunted around 
said low resistance coil and armature; said 
coil constructed to operate said armature to 
break the circuit through the low resistance 
coil and hold said armature in such circuit 
breaking position by the high resistance 
coil; and a stop adjacent to said armature 
located to limit the throw of said armature 
to cause the same to be restored to normal 
contact making position, under the influence 
of its own polarity, when the main current 
is broken by the timer. 

4. In a current interrupter, the combina 
tion with a source of current, and a main 
circuit including a timer; of an electro-mag 
net having a low resistance coil connected 
with said circuit; a polarized armature lo 
cated adjacent to the core of said coil; cir 
cuit connection between said low resistance 
and said armature; a make and break con 
tact point between said armature and said 
main circuit; and a high resistance coil 
shunted around low resistance coil and 
armature and forming a part of Said elec 
tro-magnet, said coils constructed to operate 
said armature to break the circuit through. 
the low resistance coil and hold the armature 
in such circuit breaking position by the high 
resistance coil. 
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5. In a current interrupter, the combinationi 
with a source of current, and a main circuit 
including a timer, of a polarized armature 
and a low resistance coil connected with the 
main circuit; a make and break contact point 
between said armature and said main cir 
cuit; a high resistance. coil including core 
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therefor, shunted around said low resistance. 
coil and said armature, said coils construct: 
ed to operate said armature to break the cir 
euit through the low resistance coil and hold 
armature in such circuit breaking position 
by the high resistance coil; and a stop in 
proximity to said armature located to limit 
the throw thereof so as to retain the same al 
ways within the region of influence of the 
core of the high resistance coil. 

6. In a current interrupter, the combina 
tion with a source of current, an electric cir 
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cuit connected therewith, including a timer 
element for intermittently closing said cir 
cuit; electrically controlled means for break 
ing said circuit during the interval that said 
circuit is closed by the timer; of permanent 
magnetic means for normally maintaining 
said last named means in closed circuit posi 
tion when the electric circuit is open at the 
timer. 

7. In a current interrupter, the combina 
tion with a source of current, and an elec 
tric circuit connected therewith, including 
a timer element for intermittently closing 
said circuit; electrically controlled means 
for breaking said circuit during the interval 
that said time element has closed the circuit; 
independent electrical means for maintain 
ing said electrically controlled means in its 
shifted position during the closing of the 
electric circuit by the timer; of permanent 
magnetic means for normally maintaining 
said electrically controlled means in closed 
circuit position during the interval that said 
electric circuit is open at the timer. 

In testimony whereof I affix my signa 
ture in the presence of two subscribing wit 
eSSeS. 

CHARLESF. KETTERING. 

Witnesses: 
J. B. HAY WARD, 
CHAs. D. BRONSON. 

Copies of this patent may be obtained for five cents each, by addressing the *Commissioner of Patents, 
Washington, D.C.' 
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