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UNITED STATES PATENT OFFICE. 
LOUIS KRIEGER, OF PARIS, FRANCE, ASSIGNOR. To GENERAL ELECTRIC COMPANYZ, A 

CORPORATION OF NEW YORK. 
IGNITION SYSTEM. 

1,121,025. 

To all whom, it may concern: 
Be it known that I, LOUIS KRIEGEP, a ciuil 

zen of the French Republic, residing at 
Paris, France, have invented certain niew 
and useful Improvements in Ignition Sys 
tems, of which the following is a specifica 
tion. . 
My invention relates to ignition systemis 

for internal combustion engines and is par 
ticularly applicable to such systems employ 
ing induction coils, the primary of which 
is supplied with current from a source of 
substantially constant potential. 
My invention has for.its object a novel 

arrangement and construction of parts 
whereby the voltage applied to th? primary 
of the induction coil is substantially con 
stant at the time of interruption of the pri 
mary circuit at all speeds of the engine. 

20 The various features of novelty which 
characterize my invention are pointed out 
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with particularity in the claims annexed to 
and forming a part of this specification. 
For a better understanding of my inven 

tion reference may be had to the following 
description taken in connection with the ac 
companying drawing, in which -- 

Figure 1 is a set of characteristic curves 
of the establishment of current in the pri 
mary of an induction coil, and Fig. 2 is a 
diagrammatical view of an ignition System 
in accordance with my invention. 
„When an induction coil is employed in an 

ignition system for internal combustion en 
gines and the primary of the induction coil 
is supplied with current from a direct cur 
rent source, the impedance of the primary 
circuit will tend to cause the intensity of the 
spark to vary with the speed of the engine. 

Internal combustion engines, as usually 
constrücted, comprise several cylinders and 
a distributer in the secondary circuit of the 
induction coil connects the proper cylinders 
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successively to the secondary of the induc 
tion coil. The sparks are produced by open 
ing the primary circuit of the induction coil which is immediately closed again, and the 
eurrent in the primary circuit reëstablished 
so that the next spark can be reproduced 
when necessary. The current in the primary 
of the induction coil is not reëstablished in 
stantaneously, but in accordance with an 

Specification of Letters Patent. Patented Dec. 15, 1914. 
Application filed March 27, 1914. Serial No. 827,583. 

exponential law having for its equation the 
following: 

R 
E 1 — e L ), 

in which E is the voltage of the source, R, 
the rêsistance of the primary circuit, e, thé 
Napierian logarithmic base, T, the time from 
closure of circuit, and L, the self induction 
of the primary circuit. This curve is repre 
Sented in Fig. 1 by laying off the duration 
of current I on the abscissa OX and the 
intensity thereof at the time T on the ordi 

55 

6 0 

65 
nat? OY. Depending upon the speed of the 
engine, the length of time that the primary 
circuit is closed may vary from OÎT to Ot 
as the speed increases. If a coil is fed with 
the voltage e, the curve of establishment of 
current Will be Oi. When the speed is low 
the primary current has a value AT at the 
moment of its interruption. The coil then 
gives good, Sparks and the ignition is per 
fect. If the Speed increases considerably, 
Say to Such a value that the duration of con 
tact is only Olt, then the corresponding cur 
rent is only tib, this Small value of current 
Will give only a very feeble spark. The 
reason for this small value of current is that 
the flux in the core of the induction coil has 
not reached its maximum value. 
On? method of carrying out my invention 

is to, take a source of voltage E capable of 
furnishing the curve of current establish 
ment ??, but always preserve a duration of 
the establishment of the current that is con 
stantly equal to Olt, even at low speed. In 
order to accomplish this, the current would 
be interrupted during the time OO", the cir 
cuit being closed only at O’, so that O’T 
equals Olt. At this moment the current 
will be established according to the curve 
O'A, a curve identical with OB, and con 
sequently there would always be a priimary 
current equal to TA at the moment of in 
terruption, at all engine speeds, the time 
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OO' varying, becoming zero at high speeds. -- 
In order to accomplish this the interrupter - 
is constructed so that the angle of rotatidni00 
during which the contact lasts shall be as 

— much greater as the speed is greater. 
prefer, however, to connect the primary of 
the induction coil to a source of voltage with 
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a resistance in circuit therewith and provide 
an interrupter which short circuits this re 
sistance at the beginning of the closuíre of 
the primary circuit and during a time that 
is constant and equal to Olt. The curve of 
the current at the time of closure of the 
primary circuit will then become OB and 
then the resistance being inserted into the 
primary circuit, the curve of current will 
become BIDA”.. The asymptote of the CUIVe 
OAi has the equation I is equal to F and 
is represented by the straight line B'A”. 

5 It will therefore be seen that the curve 
BIDA” tends toward the same asymptote as 
the curve OAi. As A is very near A”, since it is comprised between A and th? 
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asymptote, it may be Said that practically 
from t to T the primary current is the same. 
The spark then, will always have the same 
intensity. On the other i hand a rapid in 
crease of the flux during the time Ot may 
give without any danger a spark; this 
spark being produced at the beginning of 
the closure of the circuit which follows the rupture, will be produced during the expan 
sion of the gases and consequently would 
have no effect upon the engine. 

In Fig. 2 of the drawing, the primary 
and secondary circuits of the ignition sys 
tem are inductively related by an induc 
tion coil having a primary 1 and a second 
ary 2. 3 is a spark plug in the Secondary 
circuit, any number of which may be em 
ployed depending upon the number of en 
gine cylinders. 4 is a suitable source of sub 
stantially constant voltage, Such as a battery 
or generator, connected in the primary cir 
cuit of the induction coil, as is a resistance 
5 and an interrupter 6. The interrupter 
comprises a contact member 7 and a plu 
rality of contact segments 8 and 9, the mem 
ber 7 and the segments being relatively ro 
tatable. Each of the segments is divided 
into two parts insulated from each other, 
the terminals of the resistance 5 being con 
nected to the parts of each segment. The 
contact segments 8 and 9 are separated by 
strips of insulation 12, which are wider 
than the contact member 7. ^ The contact 
member 7 is arranged to insert the resistance 
5 in the primary circuit of the induction coil 
for smaller intervals of time as the relative 
speed of the contact member and the contact 
segments increases. I prefer to rotate the 
contact member 7, as by an arm 10, in which 
it may be displaced by centrifugal force 
against a spring 11. The interrupter shown 
gives two interruptions per revolution, each 
of them when it clears the strips of insu 
lations 12. The segments 8 and 9 are di 
vided into two parts 8” and 8° and 9' and 
9º by thin strips of insulation 13 and when 
the member 7 engages 8' or 9", the primary 
of the induction º coil is grounded directly, 
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without the resistance 5 being in circuit. 
When the member 7 has left 8' or 9” and 
is on 8* or 9*, the resistance 5 is connected 
in the primary circuit. The strips of insu 
lation. 12 are preferably arranged so that 
the contact of member 7 with parts 8” or 
9' of the Segments takes place on arcs in 
creasing with the speed, in order that the 
duration of this contact be constantly equal 
to the time Ot (Fig. 1) and the duration of 
contact with the parts 8° or 9º will con 
Stantly decrease. By giving the strips of 
insulation 12, a curved form, such as abe, upon which the rupture of the primary eir 
cuit is made at an angle equal to the neces 
sary variation of lead of the ignition with 
the Speed, the ignition is automatically ad 
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vanced with the speed. By making the . . 
plate carrying the segments i 8 and 9 mov 
able, it is possible to make this lead regu lable manually. 

I desire it to be understood - that my in 
vention is not ilimited to the particular ar 
rangement of interrupter shown and de 
Scribed and that the contact segments may 
be developed on a surface of a cylinder in 
stead of on a plane Surface as shown, and 
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I aim in the appended claims to cover such i 
modifications as well as any others that do 
not depart from the spirit and scope of my invention. 
What I claim as new and desire to secure 

by Letters Patent of the United States, is— 
1. In an signition System, primary , and 

Secondary circuits, an induction coil induc 
tively relating said circuits, a source of sub 
stantially constant voltage in said primary 
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circuit, and an interrupter in the primary 
circuit comprising a contact member and 
contact segments, Said member and segments 
being relatively rotatable, said contact mem 
ber being capable of being moved under the 
action of centrifugal force to maintain the 
voltage applied to that part of the induction 
coil in the primary circuit substantially 
constant at the time of interruption at all 
speeds. " . 

2. In an signition i system, primary and 
secondary circuits, an induction coil induc 
tively relating said circuits, a source of sub 
Stantially constant voltage in said primary 
circuit, and an interrupter in the primary 

15 

circuit comprising a contact member and i 
contact segments, said member and seg 
ments being relatively rotatable, said con 
tact member. being capable of being moved 
under the action of centrifugal force to 

2 

maintain the voltage applied to that part of 
the induction coil in the primary circuit 
Substantially eonstant at the time of inter 
ruption at all speeds, said segments being 
curved at such an angle that the interrup 
tion of said primary circuit varies with the 
Speed and thereby automatically advances 
the ignition with increase of speed. - 
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3. In an ignition system, primary and 
secondary circuits, an induction coil induc 
tively gelating said circuits, a source of sub stantially constant yoltage in said primary 
circuit, a resistance, and an interrupter in 
Said primary circuit comprising a rotatable 
contact member and a plurality of contact 
Segments, each of said i segments being 
divided into two parts insulated from each 
other, said resistânce being connected to 
Said parts of the Segments, said contact 
member being arranged to insert said re 
sistance in said primary circuit for smaller 
intervals of time as the speed of said contact 
member increases. 

4. lin an ignition System, primary and 
Secondary circuits, an induction coil induc 
tively relating said circuits, a source of sub 
stantially, constant voltage in said primary 
circuit, a resistance, and an interrupter in 
Said primary circuit comprising a rotatable 
contact member and a plurality of contact 
segments, each of said segments being 
divided into two parts insulated from each 
other, said resistance being connected to 
said parts of the segments, said contact 
member being. arranged to insert said re 
sistance in said primary circuit for smaller 
intervals of time as the speed of said contact 
memaber increases, said segments being 
curved at such an angle that the interrup 
tion of the primary circuit varies with the 
speed and thereby automatically advances 
the ignition with increase of speed. M 

5. In an signition System, primary an 
secondary circuits, an induction coil induc 
tively relating said ?ircuits, a source of sub 
stantially constant voltage in said primary 
circuit, a resistance, and an interrupter in 

Said primary circuit comprising a contact 
member and contact segments, said contact 
member and contact segments being rela 
tively rotatable, each of said segments be 
ing divided into two parts insulated from 
each other, said resistance being connected 
to said parts of the segments, said contact 
member being arranged to insert said re 
sistance in the primary circuit for smaller 
intervals of time as the relative speed of 
said contact member and contact segments 
increases. - 

6. In an ignition system, primary and 
secondary circuits, an induction coil induc 
tively relating said circuits, a source of sub 
stantially constant voltage in said primary 
circuit, -a, resistance, and an interrupter in 
Said primary circuit comprising a contact 
member and contact Segiments, said contact 
member and contact segments being rela 
tively rotatable, each of Said-segments being 
divided into two parts insulated from each 
other, said resistance being connected to said 
parts of the segments, said contact member 
being arranged to insert Said resistance in 
said primary circuit for smaller intervals of 
time as the relative speed of Said contact 
member and contact segments increases, 
said segments being curved at such an angle 
that the interruption of said primary cir 
cuit varies with the speed and thereby auto 
matically advances the ignition with in 
crease of speed. 

In witness whereof, I have hereunto set 
my hand this sixteenthday of March, 1914. 

LOUIS KRIEGER. 
VWitnesses: 

ELY E. PALAIER, 
WERNER HILDEBRAND. 
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