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The present invention relates to electric igni 
tion and lighting systems, and particularly to 
systems in which a generator supplies ignition 
impulses to a sparkplug or 'sparkplugs of an in 

5 ' ternal combustion engine at predetermined 
periods and also supplies current impulses to 
translating devices as a lamp or lamps. 

Prior arrangements of this general kind were 
devised to supply ignition and lighting devices 

10 from a single generator but "false" or undesired 
ignition sparks occurred in addition to those de 
sired, or at undesired periods, with the result that 
the undesired sparks at the sparkplug or spark 
plugs caused backfire or misfire of the engine, 
sometimes with dangerous consequences. 
The primary object of this invention is to pro 

wide an ignition and lighting system in which 
ignition is reliably prevented at undesired periods. 
This is accomplished by providing a switching 

20 mechanism for the ignition and lighting circuits 
which connects the ignition circuit alone to the 
generator at the predetermined or desired periods 
of ignition and which connects the lighting circuit 
alone to the generator in intermediate periods. 

25 Preferably this is accomplished by connecting the 
ignition and lighting circuits in shunt relation to 
each other and providing an interrupter in each 
circuit for connecting and disconnecting the 
circuit to the generator, the cams of the inter 

30 rupters being so arranged that the lever in the 
lighting circuit is opened at about the time the 
lever in the ignition circuit is closed and then 
closed at about the time the lever in the ignition 
circuit is opened to produce an ignition spark, the 

35 lever in the ignition circuit then remaining open 
and the lever in the lighting circuit then remain 
ing closed between the predetermined desired 
periods of ignition. " . 
Other objects of the invention are to provide 

40 such an arrangement in connection with a gen 
erator having a generating winding composed of 
primary and secondary windings, one or more 
sparkplugs being connected in the well known 
way to the secondary winding, and also to pro 

45 vide such an arrangement in connection with a 
generator having a plurality of generating wind 
ings each composed of a primary winding alone or 

... of primary and secondary windings in inductive 
relation, and furthermore to provide such an ar 

50 rangement in connection with single or double 
magnetos, of low-tension or high-tension types, 
introducing, at the periods of generation of igni 

: tori and lighting impulses, flux reversals or flux 
changes in the core of the one or the plurality 

Still other objects will be apparent from the 
following description and the accompanying 
drawing diagrammatically illustrating the inven 
tion in application, as an example, to a generator 
of the magneto type in which the rotor is a flux 5 
distributor and has a plurality of arms cooperat 
ing with a multipolar stator structure including 
permanent magnets and also including generat 
ing coils each with a primary and a secondary 
winding for the simultaneous generation of igni- 10 
tion impulses at two sparkplugs at predetermined 
periods of flux reversal and for the simultane 
ous generation of lighting impulses in two light 
ing circuits at other periods of flux reversal. 
In the drawing, the reference a represents als 

laminated or sheet steel stator structure having 
four poles b magnetically connected to two per 
manent magnets c, and also having two laminated 
coil cores f in the arrangement as shown. A 
generating winding, comprising a primary or low- 20 
tension winding g and a secondary or high-ten 
son winding h in inductive relation thereto, is 
mounted on each coil core f. The rotor Com 
prises a shaft d. on which is fastened a flux dis 
tributor e of laminated or sheet steel with six 25 equally spaced radial projections e' so as to pro 
duce with the four-pole stator twelve flux re 
versals in the two coil cores f, and therefore 
twelve current impulses in the two primary wind 
ings g, at 30' intervals in each rotation of the 30 

If, for example, this generator driven at crank 
shaft or engine speed is used for igniting a four 
cycle internal combustion engine having two 
cylinders at 90° with quartered cranks, of the 35 
twelve flux reversals through each coil core f 
effected during each rotation of the engine and 
the flux distributore, only one of the flux re 
versals is necessary for the generation of an igni 
tion impulse in each ignition circuit. The re- 40 
maining periods of generation in the primary 
windings g may theri be utilized as current im 
pulses in each lighting circuit for lighting the 
lamps therein. 
The switching mechanism preferably used for 45 

this purpose includes a spring-pressed interrupter 
lever of well known kind, operated by a can 
on the rotor shaft d. and shunted by a condensert 
in each of the two grounded ignition circuits ''. 
The switching mechanism also includes, in each 50 
of the two grounded lighting circuits l', a springe 
pressed interrupter lever of well known kind 
operated by a cam 2 on the rotor shaft d. and 
connected to respective primary windings g in 
shunt relation to the corresponding ignition cir- S6 
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cuits i'. Each lighting circuit also includes one 
or more incandescent lamps are shunted by a 
manual controlling Switch O. A sparkplug 72 is a 
cylinder of the engine is connected to the high 
voltage terminal of each secondary winding le. 
The cams i? are SO constructed and arranged that 
levers i Operate simultaneously and have a long 
Open period. With a short closure once in each 
rotation during that period of flux reversal in the 
coil cores f when the flats on the carns of those 
interrupters are opposite the levers. The cams 
l' are so constructed and arranged that the levers 
l operate simultaneously and have a Song closed 
period with a short Opening once in each rotation 
during the same period of flux reversal when the 
lobes on the cams of those interrupters engage 
the levers. s 

Considering now the levers 2 and connected 
to the upper winding g of the drawing, the air 
rangement is such that just preceding the gen 
eration of the desired ignition spark at spark 
plug n, at which instant the parts have the posi 
tion show in the drawing, the flux from the N. 
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pole of the right hand magnet c flows through 
upper coli core f and thence through the fix dis 
tributor e to the S. pole of that magnet, whereas 
the flux from the N. pole of the left hand magnet 
C flows through the flux distributor e and thence 
lower coil core f. At this instant the ever starts 
to close and the lever l starts to open. In a few 
degrees of rotation thereafter when the flux starts 
to reverse through the coil cores as a result of 
the new a linement of other extensions e' with 
poles b, the lever which had just closed now 
Suddenly opens while the ever which had just 
opened now starts to close. The sudden opening 
of the ignition circuit i' at the time the lighting 
circuit l' is open effects a decay of the circuit 
in the primary winding gy which decreases the time 
period of flux reversal and therefore increases the 
rate of fiuzK change, SC that a staficiently high 
Voltage is generated in the Secondary winning a 
to produce a Spark at the sparkplug at this repre 
Senting the predetermined or desired period of 
ignition of the engine. Shortly hereafter, and 
before the next fux reversai in the coil core f, 
the lever i is opened and the lever 2 is closed, 
the current impulses generated in the Windragg 
until the next desired period of ignities, then 
flowing to the lamp m so long as the switch o is 
Open. This cycle of operation is Repeated it each 
rotation of the rotor and occurs si?altsacously 
in the lower ignition &nd ligating circuits con 
nected to the lower generating Windings g is the 
drawing. 

It Will be observed in the operation of the igan 
tion and lighting systein that for each generating 
Winding one or the other of the two evers 3 & 8 
is closed at all times except for the siO3& Entereo 
Vals including the desired instants of ignition 
When the ignition lever ceng Soora after at 
closes, and that throughout all the periods of flux 
Reversal except the one at which ignition oc 
curs, the lever remains closed. The resuit is 
that the lever i is closed for a sufficieza, period 
just preceding the period of ignition, and the 
lever l is open for a sufficient tine during that 
period, to allow current to build up in the pris 
mary winding g to staficiently increase the rate 
of the fiux reversal, upon the decay of that cur 
rent when the circuit is opened by level i, to gen 
erate such a voltage in coil P as will produce aga 
ignition Spark at the sparkplug 72. Another re 
Sult is that throughout each of the other periods 
of fux reversal, the continued closure of the ever 

2,280,508 
and the continued opening of the lever pre 

vent the rate of flux reversal ever becoming so 
rapid that a sufficiently high voltage for an igni-. 
tion spark is generated in the winding h even at 
high speeds of rotation of the rotor. In this Way, 
ignition sparks are produced at the desired peri 
ods and no 'false' or undesired ignition spark is 
ever produced at either sparkplug n. 

it will be obvious that the lever 2 may be opened 
at any time after lever closes provided that the 
final interruption of both the ignition and the 
lighting circuits occurs at the predetermined or 
desired period of ignition to bring about the de 
cay of the current in the primary winding g 
and thereby the rapid rate of flux reversal in 
coil core f. Also the ever may subsequently 
close at the time the ever opens at the desired 
period of ignition, or at any time thereafter, 
provided that the lighting circuit 2' is closed 
during those periods of flux reversal between 
the desired periods of ignition, for otherwise the 
flux reversal without the interruption of the cirs 
cuit of the generating winding g may be suff 
ciently rapid at high speed of the rotor to pro 
duce ignition sparks at those undesired periods. 
Furthermore, it will be obvious that the lever 
should never be opened while the ever i is open 
at any period of flux reversal other than at the 
desired periods of ignition because undesired ig 
Inition sparks would be caused thereby, and that 
preferably the lever i should not be closed at any 
period between the desired periods of ignition 
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since the current impulses that would otherwise . 
flow to the lamps will pass to the ground through 
the ignition circuit. Thus by the arrangement 
described, an ignition spark occurs at each and 
every period that is predetermined or desired; 
and never at any other period, and lighting cur 
rent impulses flow to the lamps at all intermedi 
ate periods of generation. When a range of igni 
tion timing is provided, as is desirable for Some 
engines, the desired relation of Operation of the 
ignition and lighting interrupters may be main 
tained by simultaneously advancing and retard 
ing all cans, or a levers, or both. - 

it will now be obvious that a generator of this 
kind may have One or any suitable number of 
generating coils in accordance With the inven 
tion, and may have in each rotation any suitable 
number of flag reversals, or other flux changes if 
not reversed. Also more than one current in 
pulse per rotation may be utilized for ignition, 
33d grovision ?aay be made whereby oily Soae of 
the intermediate impulses may be utilized for 
lighting. As it will be ovios as the genera 
or ray be driven at can shaft of other desired 
speed relative to that of the engine and may be 
used for ignition of any desired in Enter or ar 
rangerent of cylinders, or any desired Yager 
of sparkplugs is a each cylinder, 3rd for two-cycle 
or other desired cycle of operation of the engine. 

rtheritore, tae arrangenient of the stator and 
rotor and of the interrupters may be such that 
the ignition inapulses, and also the lighting in 
pulses, ray the generated successively instead of 
sinuitageously in the plurality of generating 
windings. Furthermore, it will be obvious that 
translating devices other than lamps may be sup 
plied and therefore the term "lighting" as used 
herein and in the appended claims is intended 
to broadly cover within its neaning all translat 
ing devices and circuits therefor. Still other 
changes Baay occur within the intended scope of 
tie agapeaded claims. -- 
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Having thus described the invention, what is 

claimed is: 
1. In an ignition and lighting system, an elec 

tric generator having a generating winding, igni 
tion and lighting circuits, and switching mecha 
nism arranged to connect the ignition circuit 
alone to said winding at predetermined periods of 
generation therein and to connect the lighting 
circuit alone to said winding at other periods of 
generation therein, whereby ignition is prevented 
at undesired periods. 

2. In an ignition and lighting system, an elec 
tric generator having a generating winding, igni 
tion and lighting circuits, and Switching mecha 
Inism arranged to connect the ignition circuit to 
and disconnect the lighting circuit from said 
winding during predetermined periods of gen 
eration therein and to maintain the lighting cir 
cult connected to said winding and the ignition 
circuit disconnected therefrom between said pre 
determined periods, whereby ignition is prevent 
ed at undesired periods. 

3. In an ignition and lighting system, an elec 
tric generator having a generating winding, igni 
tion and lighting circuits, and switching mecha 
nism arranged to connect the ignition circuit to 
said winding only at predetermined periods of 
generation therein and to maintain a connection 
between the lighting circuit and said winding be 
tween the predetermined periods, said switching 
mechanism also being arranged to disconnect the 
lighting circuit from said winding at substan 
tially the time it connects the ignition circuit 
thereto and to connect the lighting circuit to 
Said winding directly after each of said predeter 
mined periods, whereby ignition is prevented at 
undesired periods. 

4. In an ignition and lighting system, a mag-, 
neto having a generating winding in which cur 
rent impulses are generated at periods of flux 
change therein, ignition and lighting circuits, and 
Switching mechanism arranged to connect the 
ignition circuit alone to said winding. at predeter 
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mined Ones of Said current impulses and to con 
nect the lighting circuit alone to said winding at 
other of Said current impulses, whereby ignition 
is prevented at undesired periods. 

5. In an ignition and lighting system, a mag 
neto having. a generating winding in which cur 
rent impulses are generated at periods of flux 
change therein, ignition and lighting circuits, and 
Switching mechanism arranged to maintain the 
ignition circuit disconnected from and the light 
ing circuit connected to said winding between predetermined ones of the current impulses and 
also arranged at the predetermined ones of the 
current impulses to connect the ignition circuit to 
and disconnect the lighting circuit from said 
winding and then to disconnect the ignition cir 
cuit from and connect the lighting circuit to said 
winding, whereby ignition is prevented as un 
desired periods. 

6. In an ignition and lighting system, an elec 
tric generator having a plurality of generating 
windings, ignition and lighting circuits for each. 
generating winding, and switching mechanism 
arranged to simultaneously connect the ignition 
circuits alone to their respective windings at pre 
determined periods of generation therein and 
to simultaneously connect the lighting circuits 
alone to their respective windings at other pe 
riods of generation therein, whereby ignition in 
all ignition circuits is prevented at undesired 
periods. 

7. In an ignition and lighting system, an elec 

s 
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tric generator having a generating winding, an 
ignition circuit connected to said winding, a light 
ing circuit connected to said winding in shunt 
relation to the ignition circuit, an interrupter 
in the ignition circuit arranged to close at pre 
determined periods of generation in said wind 
ing and to be open at periods of generation be 
tween said predetermined periods, and an inter 
rupter in the lighting circuit arranged to open 
at said predetermined periods and to be closed 
at periods of generation between said predeter 
mined periods, whereby ignition is prevented at 
undesired periods. . 

8. In an ignition and lighting system, an elec 
tric generator having a generating winding, an 
ignition circuit connected to said winding, a light 
ing circuit connected to said winding in shunt 
relation to the ignition circuit, an interrupter in 
the ignition circuit arranged to remain open be 
tween predetermined periods of generation in 
said winding, an interrupter in the lighting cir 
cuit arranged to remain closed between said pre 
determined periods, the interrupter in the igni 
tion circuit also being arranged to close shortly 
before each of said predetermined periods and 
thereafter to open at said period, and the inter 
rupter in the lighting circuit also being arranged 
to open substantially at the time of each closure 
of the interrupter in the ignition circuit and to 
close at substantially the time of the next open 
ing thereof, whereby ignition is prevented at un 
desired periods. : 

9. In an ignition and lighting system, an elec 
tric generator having primary and secondary 
generating windings, a sparkplug connected to 
the secondary winding, ignition and lighting cir 
cuits connected to the primary winding in shunt 
relation to each other, and an interrupter in 
each of the ignition and lighting circuits, the 
interrupter in the lighting circuit being arranged 
to open at Substantially the time of closure of the 
interrupter in the ignition circuit and to close 
at substantially the time of next opening there 
of, whereby undesired ignition impulses are pre 
vented at the sparkplug. 

10. In an ignition and lighting system, an elec 
tric generator, having two generating windings, 
an ignition circuit connected to each of said 
windings, a lighting circuit connected to each 
of said windings in shunt relation to the igni 
tion circuit of the same winding, an interrupter 
in each ignition circuit for causing the simul 
taneous generation of ignition impulses in said 
Windings at predetermined periods, and an in 
terrupter in each lighting circuit for causing the 
simultaneous generation of lighting impulses in 
said windings at periods other than the pelotis 
of the ignition impulses, said interrupters in the 
lighting circuits being arranged to open at sub 
stantially the time of closure of the interrupters 
in the ignition circuits and to close at substan 
tially the time of the next opening thereof, where 
by undesired ignition impulses are prevented in 
the ignition circuits. 

11. In an ignition and lighting system, a mag 
neto having a generating winding and means for 
causing periodic flux changes therein, an igni 
tion circuit connected to said winding, a light 
ing circuit connected to said winding in shunt 
relation to the ignition circuit, an interrupter 
in the ignition circuit for causing the generation 
of ignition impulses in said winding at certain 
of said flux changes, and an interrupter in the 
lighting circuit for causing generation of the 
lighting impulses in said winding at other pe 
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4. 
riods, said interrupter in the lighting circuit bee 
ing arranged to open at substantially the time 
of closure of the interrupter in the ignition cir 
cuit and to close at substantially the time of 
the next opening thereof, whereby undesired igni 
tion impulses are prevented in the ignition cir 
cuit. 

12. In an ignition and lighting System, a mag 
neto having a plurality of generating windings 
each with a primary and a secondary winding 
and also having means for causing periodic flux 
changes therein, a sparkplug connected to each 
secondary winding, an ignition circuit connected 
to each primary winding, a lighting circuit con 
nected to each primary winding in shunt rela 

2,280,568. 
tion to the ignition circuit, interrupters in the 
ignition circuits for causing the simultaneous 
generation of ignition sparks at the sparkplugs 
at certain of said flux changes, and interrupters 
in the lighting circuits for causing generation 
of lighting impulses in said windings at other 
periods, said interrupters in the lighting circuit 
being arranged to open simultaneously at sub 
stantially the time of closure of the interrupters 
in the ignition circuits and to close simultaneous 
ly at substantially the time of the next opening 
thereof, whereby ignition at the sparkplugs is 
prevented at undesired periods. 

KART BEER. 
GUSTAV PFROMMER. 
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