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_11 Claims. (Cl. 123-7148) - a 

This invention relates to ignition systems for internal 
combustion engines and particularly to a low tension, 
high frequenc‘ , electronic ignition system. 
A main object of the invention is to provide a new and 

improved low tension, high frequency ignition system. ' 
Another object of the invention is to provide a new and 

improved distributor for ignition systems. ; 
Other objects of the invention will become apparent 

from the following speci?cation, the drawing relating 
thereto, and the appended claims. 

In the drawing‘: 
Fig. 1 is a vertical elevational ‘view of a distributor for 

ignition systems embodying the inventionhaving a por 
tion broken away to show a section; 

Fig. 2 is similar to Fig. 1 except that the distributor 
cap is not shown and the distributor rotor is omitted to 
‘permit a clear illustration of electrical components in 
the distributor; ‘ 

Fig. 3 is a cross sectional view taken on line IIII—-II*I 
of Fig. 1; 

Fig. 4 is a cross sectional view taken on line IV--'IV. 
of Fig. l; . 

Fig; 5 is a schematic circuit diagram of an ignition 
‘system embodying the invention; and 

Fig. 6 is a graph showing the voltage changes of an 
oscillating circuit in which the main condenser in the 
ignition system is disposed during each ?ring cycle. 

Referring to the drawings, there is shown in Figs. 1 to 4: 
a distributor 10 constructed in accordance with the in-‘ 
vention. ‘The distributor comprises, in general, a cylindri 
‘cal housing ‘member 11, a cap member 12 which ?ts on 
‘housing 11, and a rotor member 13. ' - 

A shaft 14, which is adapted to be engine driven in 
accordance with standard practice, is rotatably mounted 
in housing 11 in bearings which are not shown. Shaft 
'14 has an upper portion 15 which drives rotor 13 and 
upon which the rotor is ‘seated. ‘In accordance with stand 
‘ard‘ practice, centrifugal means may be provided in the 
distributor, in the portion thereof which is not broken 
away, foradvancing rotor 13 and the upper portion 15 
‘of the shaft relative to the lower portion of the shaft in - 
response to increased engine speed. 
An annularly shaped plate 20 is provided in housing 11 

for, mounting an electrode 21,v this electrode being in 
‘sulated from plate 20 by a mounting 22 which is made 
vof a nonconductingmaterial. Mounting 22 may be made 
adjustable relative to the plate 20. to facilitate gap ad 
justments between electrode 21 and electrodes on rotor 
‘13. . Plate 20 may be pivotally mounted on a stationary 
plate 23 so as to bepivotally movable in housing 11 and 
'an appropriate device 24 may be provided for pivoting 
plate 20 relative to plate 23 and housing 11 in response, 
to engine throttle conditions to advance or retard elec-, 
trode 21 relative to rotor 13.‘ A mechanism ‘of this type, 
which is vacuum ‘operated, is commonly used for dis 
tributor breaker. plates and need not be referred to fur?‘ 
ther herein. 1 r , l . -. 

Circuit means are mounted or provided ‘in housing 11 
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which are adapted to receive current from a source ex 
ternally of the distributor and such current is transmitted 
through electrode 21. 
‘scribed in detail further on in the speci?cation. , 

Rotor 13 comprises, in‘ general, a body made of sev 
eral portions of nonconducting material ,to which isv 
added certain conducting elements which 'form parts of 
‘primary and secondary circuits. The body of rotor 13 
includes a can shaped portion 25 for supporting a primary 
winding, a tubular portion 26 which extends through and 
is press ?tted in a hole in the bottom of ‘can’ shaped 
‘portion 25, a base portion 27 having a hole into which 
tubular portion 26 is press ?tted and a downwardly facing 

' counterbored recess provided with a key for receiving 
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shaft portion 15. in driving engagement, a cap portion 28 
‘having a‘hole to receive the upper portion of tubular por 
tion 26 in press ?tting engagement and a downwardly 
facing recess to receive the upper portion of can portion 
'25 in press ?tting engagement, and an arm 29 whichpe'x 
tends radially from cap portion 28. " 

' Tubular portion 26 should be of a material comparable 
to good porcelain or insolate because it must function to 
insulate separated coils or “pics” of the secondary'cir 
'cuit from each other, there being a potential difference 
‘of several thousand volts between the “pics? The “pies” 
will be referred to more in detail further on in the 
speci?cation. Can portion 25 must likewise be of high 
‘quality insulating material since it serves to insulate the 
primary winding from the secondary, the potential dif 
ference therebetween vbeing several thousand volts. ‘Base 
portion 27 must have ruggedness since it receives the 
torqueyof the drive mechanism through shaft portion v15 
to which it is keyed. ~ 
An annularly shaped multiple electrode having a plu 

‘rality of electrodes 35 to 42 is ?xedly mounted in press‘ 
?tting engagement and pinned on rotor 13 between the 
bottom of can portion 25 and base portion 27 and rotates 
with rotor 13. Electrodes 35 to 42 are axiallyv aligned 
with electrode 21 mounted on plate 20 so that electrodes 
35 to 42 sequentially form gaps with electrode 21 during‘ 
rotation of rotor 13. .The number of electrodes 35 to 42 
provided corresponds to the number of cylinders an en-' 
gine has for which the distributor is to be used. Elec 
trodes 35 to 42 are in the form of blades so that upon 
rotation of rotor 13 a fan action is obtained which circu 
lates air, and produces a cooling effect on other elements 
in the distributor. , 

Rotor 13 is provided with a primary winding 45 and a 
secondary winding 46 to form an ignition coil having the 
characteristics of a high frequency oscillation transformer, 
Secondary winding 46 is wound in “pies” on tubular por 
tion _26 and primary winding 45 is wound on the outside 
vof can --s-haped portion 25. The “pie” type construction 
is a standard well-known type of coil winding. One end 
of'primary :winding 45 is connected by a wire .47 to the 
multiple electrode upon which electrodes 35 to 42are 
formed and the other end is grounded through the hous 
ingtll of the distributor'by being connected by a wire 48 
and a conducting element 49 to a conducting rod 50. The 
circuit for this ‘ground includes a nonmagnetic conducting 
r0d_.50 which has the form of an elongatedrscrew andis 
disposed?in the tubular portion 26 of the rotor, a slip 
ring '5lgwhich is press ?tted on the base portion 27 of the ' 
rotor,‘ a conducting element 52 between rod 50 and slip 
ring‘ySl, and contacts 53 whichare mounted on the bot 
tomside'of plateg23 and rubbingly engage slip ring 51. 
Contacts 53 are grounded to housing 11 of the distributor 
by. virtue of plate 23 being connected to the housing. 
Conducting. rod 50 is provided with threads at the top 
thereof and has a-nut’54 applied‘ thereto, Thetopof 
rod _50,turnsin a ‘bearing 55 mounted in the distributor‘ 

, ‘cap 12 andservesto center the ‘rotation of rotor 13; ' . I ; 
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The circuit means will be de-' 
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Distributor cap 12 is illustrated as ‘being provided with 
eight circumferentially spaced posts‘which are respectively 
connectable by high frequency ignition cables (not shown) 
to . spark plugs (not shown) and which form contacts 
56 to 63. . Contacts 56 to 63'have ?at or slightly curved 
‘surfaces which ‘lie 'in and. de?ne a circular locus 65. ‘A 
conducting tip 67 ‘is provided on the arm '29 of rotor 
cap portion 28 to which one end .of the secondary wind‘ 
in; 46 is attached; :Tip 67 has anien'd surface in closely 
spaced relation to or. on locus 65 ingaccor'dance with 
standard practice. Secondary .winding 46, which is 
woundfonthe. tubular portion‘ 26 of rotor 13, has one 
end thereof connected to conducting rod 50 through wire 
52, which is also a part of the primary circuit, for ground 
ing-the secondary winding 1 46. The distributor is de 
signed to. be timed vin a known manner so that at the in 
stant it is designed to?re a spark plug, one vof the elec 
trodes 35 to 42 passes the electrode 21 on plate 20; and 
at that instant conducting element 67 is in general align 
mentwith one of the contacts 56 to 63 with which the 
plug to be ?red is connected. The circumferential width 
of the tip 67 should of course‘ be wide enough so as to 
be generally aligned with one of the contacts 56 to 63 
at the'time of ?ring regardless of the position of rotor 
13vrelative to the engine driven vshaft14 due to action of 
spark “modi?er. or vacuum advance mechanism. r 

‘ The foregoing description refers primarily to the physi 
cal construction of the distributor. Reference is now 
made to ‘the ignition‘circuit shown in Fig. 5. 

In the'schematic circuit diagram of Fig. 5' a high volt- , 
age source is provided (‘not shown) ‘which supplies a 
D. C. voltage potential ‘on the order of 2000 volts. The 
voltage source supplies a storage condenser 70, grounded 
at. 71'. which in turn supplies a. main condenser 72 which 
is‘ grounded at 73. i A safety gap 74, grounded tohou‘sing 
1,1,Ipis provided for main condenser 72 which limits the 
voltagelo which the storage condenser 72 can be charged 
by thesource. Main condenser 72 is in an oscillatory 
circuit‘which includes a stationary gap ‘device 75, 'the 
electrode 21‘ which is mounted on plate 20 of the dis 
trihutor, and primary winding 45 which is wound on can 
portion 25 of rotor 13. ' 1 ' 

‘ It will‘ be observed,yas illustrated in Figs. .1 to 4, par 
ticularly Fig. 2, that the storage, condenser 70, the main 
condenser 72 and the "stationaryvgap device 75 may be 
mounted in the housing 11 of the distributor. An open 
ing surrounded by ‘a. bushing 77 is provided in distributor 
housing 11 to‘ provide entrance for a wire 78 to connect 

. the voltage source to ‘the storage condenser 70 mounted 
in the housing 11. Condensers 70 and 72 are grounded 
at 71 and 73 to ‘the housing 11 as indicated in Figs. 1 
and 2. i i ' 

The stationary gap device 75 may, ifgdesired, be at 
tached to the insulating mounting 22 upon which the elec 
trode 21 is mounted. The gap device 75 may be formed 
with two silver disks separated by an annular gasket which 
excludes air from the interior sparking surfaces. 

Referring again to the schematic diagram shown ‘in 
Fig. 5, the operation is as follows. Storage condenser 70'. 
is of relatively large capacity and, during the charging 
and. discharging of main. condenser 72, the voltage ‘of 

‘ storage condenser. 70 varies roughly between 1000 and. 
2000 volts. The rotation of rotor 13 causes the elec 
trodes 35 to 42 mounted thereonto sequentially form 
gaps with electrode 21 mounted on plate 20 and, upon the ' 
forming of each gap and ‘during the time interval‘ one 
of the electrodes 35 to 42 in the gap forming proximity to 
stationary electrode 21,“main condenser 72 chargesand 
discharges thousands of ‘times arid the discharge is. through 
the‘primary winding 45. ‘This is a high frequency oscil 
latory discharge by virtue of there being provided. alt‘uned 
or oscillatory-ci‘rcuitin which main condenser 72and. 
primary winding 45 are‘ disposed.‘ The voltage changes 
in the tuned’ circuit during the formation of a gap’ by 
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- of secondary winding46, the mutual inductance of‘ the 
primary and secondary windings 45 and 46, the addi-' 
tional inductanceof the secondary circuit, and the series 

4 
one of the electrodes 35 to 42 with the stationary elec 
trode 21 is illustrated in Fig. 6. Referring to Fig. 5, the 
oscillatory circuit is traced from main condenser 72 
through the stationary gap device 75, stationary electrode 
21, one of‘ the rotating electrodes 35 to 42, primary 
winding 45, conducting rod 50, conducting element 52, 
slip ring 51, contacts 53 and the housing 11 to which 
contacts 53 and main condenser 72 are grounded. In 
Fig. 6 the abscissa of the graph is broken to indicate 
that there are many more voltage changes in theoscilla 
tory circuit during one ?ring cycle than can be illus 
trated. The ?ring cycle is the time interval that one of 
the electrodes 35 to 42 is in gap forming proximity to 
stationary electrode 21. 
The voltage to which main condenser 72 is periodically 

charged is greater than the break-down voltage of the 
gaps sequentially formed between electrodes 35 to 42 
and stationary electrode 21, and the break-down voltage 
of the gap in the stationary gap device 75, to permit an 
electronic oscillatory discharge of main condenser 72. 
As each of the electrodes 35 to 42 recedes from the sta 
tionary electrode 21 during rotation of rotor 13 the 
oscillatory circuit is broken. Stationary gap device 75 
rapidly quenches the oscillating current, this being its 
function. A high frequency choke ‘coil 76 is disposed 
between the oscillatory circuit and storage condenser 70 
and the resistance and inductance characteristics of the 
choke coil 76 prevents feed back of the oscillating current 
from the oscillatory circuit to the storage condenser 70. 
Coil 76 should be’wound in a manner so that it withstands 
high voltage without ?ashover. The resistance charac 
teristics of coil 76 must be suitable to dissipate a sub 
stantial part of the primary circuit energy during intervals 
of ?ring the secondary circuit. ’ . 

The ignition coil formed‘ by the primary and secondary 
windings 45 and 46' is preferably a high frequency oscil 
lation transformer. In a particular embodiment of the 
invention a turn ratio of the secondary winding 46 to 
the primary winding 45 on the order of twenty to one 
was found satisfactory although it will be understood that 
such ratio will vary widely for various applications of 
the invention. The windings 45 and 46, which are in 
ductively and electronically coupled, should be low loss, 
high frequency coils wound on or supported by a low 
loss mounting. The secondary winding 46 should pref 
erably have an inductance of at least one ‘millihcnry, 
should be constructed to provide for maximum inductance 
and should have a high voltage rating. 7 7 

Secondary winding 46 should furthermore be supported 
by and be near ‘insulators such as tubular portion 26 
that have low loss’ and high insulating characteristics. 
Secondary winding 46 should be wound'in a manner so 
as to resist the tendency to lose high frequency energy 
or encounter breakdown of the insulation under high 
frequency, high voltage conditions. _ 
The circuit in which the secondary winding 46 is dis 

posed includes the conducting tip 67 mounted on the 
arm 29 of rotor 13 to which one end of the secondary 
winding 46 is connected, the contacts 56 to 63 in the 
distributor cap with which conducting tip 67 is sequen 
tially aligned during rotation of rotor 13, high frequency 
ignition cables (cable 80 in Fig. 5) and spark plugs 
(spark plug 81 in Fig. 5) connected to contacts 56 to 
63, the ground return from the spark plugs, and the 
grounded conducting rod 50 to which the opposite end 
of the secondary winding’ 46 is conducted. 
The oscillatory discharges of the main condenser 72 

in the primary circuit, which is an oscillatory circuit, 
induces stepped up oscillatory voltages in the secondary 
circuit having a frequency determined by the inductance 

and shunt capacitance'in the secondary circuit. ‘Al 
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ternate conducting paths provided by introducing more 
or fewer distributor cap contacts, cables and spark plugs ' 
are considered part ‘of the secondary circuit since these 
elements periodically receive and dissipate secondary en 
er . ' 

glilegarding polarity, the direct current portions of the 
circuits have the positive connection to ground and the 
“negative potentials to ground”‘are carried by ‘the parts 
of the circuit elements which are insulated from the 
ground. Hence, the positive electrical connections to 
the distributor is through the grounded distributor hous-. 
ing 11. The wire entering the distributor through bush 
ing 77 serves as an entry point for electrons to the un 
grounded, insulated portions ‘of the circuits in the dis 
tributor and the insulation surrounding this wire should 
be of'high" dielectric strength and value because of the 
high voltage of the supply source. 
The following voltage ?gures are to be considered as 

being illustrative and not limiting with regard to the 
scope of the invention. In an actual embodiment of the 
invention the main condenser was charged tokbetween 
1600 and 2000 volts and the ?ring voltage in the‘ sec 
ondary circuit was on the order of 20,000 volts. The 
frequency of the voltage in the secondary circuit was 
on‘the order of 500 kilocycles per second. ‘ 
The ability of a low tension, high frequency ignition‘. 

system to ?re fouled spark plugs may be explained by 
the fact that the sparking voltage is applied to the spark . 
plug electrodes for such a short period of time that ap 
preciable current leakage through parallel conducting 
paths formed by deposits on the spark plug insulator 
surface cannot occur. : ' ‘ 

The ignition system of the present invention provides 
a sustained ignition by virtue of their being provided a 
series of sparks across the electrodes of apspark plug 
during each ?ring interval or cycle. These separate oscil 
latory electronic discharges during each ?ring interval 
or ‘cycle, as illustrated by the graph in Fig. 6 showing 
the voltage changes of the main condenser 72 during 
each ?ring interval or cycle, are impulses of approxi 
mately the same magnitude and each impulse represents 
a separate spark which causes regeneration and/‘or re 
ignition of the ignition ?ame. This is to be distinguished 
from a conventional high tension system in which there 
is only one principal spark during a ?ring interval ‘or 
cycle, ' 

The invention may be embodied in other speci?c forms 
Without departing from the spirit or essential character 
istics thereof. The present embodiment of the invention 
is therefore to be considered in all respects as illus 
trative and not restrictive, the scope of the invention 
being indicated by the appended claims rather than by 
the foregoing description, and all changes which come 
within the vmeaning and range of equivalency of the 
claims are therefore intended to be embraced therein. 

It is claimed and desired to secure by Letters Patent: 
1. An ignition system comprising a direct current volt— 

age source, a storage condenser supplied by said source, 
a main condenser charged by said storage condenser dur 
ing each ?ring cycle, a high frequency ignition coil hav 
ing primary and secondary windings, an oscillatory cir 
cuit including said primary winding and said main con 
denser, means for periodically rendering said oscillatory 
circuit conductive to effect the discharge of said main 
condenser to said primary winding after said main con 
denser is charged to a predetermined potential during 
each ?ring cycle, and spark plug distributor means con 
nected with said secondary winding. 

2. An ignition system comprising a direct current volt 
age source, a storage condenser electrically connected to 
and supplied by said voltage source, a main condenser 
charged by said storage condenser during each ?ring 
cycle, a high frequency oscillation transformer having 
primary and secondary windings, an oscillatory circuit 

10 

25 

65 

70 

75 

6 
including said primary winding and said condenser, ro 
tatable means for‘ periodically rendering said oscillatory1 
circuit conductive to effect the discharge of said main, 
condenser to saidprimary winding, means between said 
oscillatory circuit and said storage'condenser to prevent 
feed back from said oscillatory circuit to said storage 
condenser, and spark plug distributor means connected 
with said secondary winding. 

3. An ignition system comprising a direct current volt- ' 
age source, a storage‘condenser electrically connected 
to and supplied by said voltage source, a main condenser ‘ 
charged by said storage condenser during each ?ring 
cycle, a high frequency oscillation transformer having 
primary and secondary windings, an oscillatory circuit 
including said primary winding and said main condenser, 
rotatable means for periodically rendering said oscil 
latory circuit conductive to ‘e?ect the discharge of said‘ 7 
main condenser to said primary winding after said main 
condenser is charged to a predetermined potential dur 
ing each ?ring cycle, radio frequency choke coil and re 
sistance means between said oscillatory circuit and said 
storage condenser to prevent feed back from said oscil 
latory circuit to said storagecondenser, stationary gap 
means in “said oscillatory circuit to e?ect rapid quenching 
of the’ oscillating current, and spark plug distributor 
means connected with said secondary winding. 

' 4. An ignition system comprising a'direct current volt-' 
age source, a main condenser’ charged during each ?ring 
cycle, a rotatably. mounted high frequency ignition coil 
havinggprimary and secondary windings connected in 
series, an oscillatory circuit, including said primary wind 
ing and‘ said main condenser,- rotatable multiple elec 
trodes connected to and rotatable with said primary 
winding for'periodically registering with said main con 
denser for rendering, said oscillatory circuit conductive. 
to effect the discharge of said main condenser to said 
primary winding after said'main condenser is charged 
to a predetermined potential during each ?ring cycle,'and 
spark plug distributor means connected with said sec 
ondary winding. " 

5. An ignition system comprising a direct current volt 
age source, a storage condenser electrically connected to 
and supplied by said voltage source, a main condenser 
charged by said storage condenser during each ?ring cycle, 
a rotatably mounted high frequency oscillation trans 
former having primary and secondary windings, an oscil 
latory circuit including said primary winding and said 
main condenser, rotatable multiple electrodes connected 
to ‘and rotatable with said primary winding for periodical 
ly rendering said oscillatory circuit conductive to elfect 
the discharge of said main condenser to said primary 
Winding after said main condenser is charged to a pre 
determined potential during each ?ring cycle, a radio fre 
quency choke coil and resistance means between said os 
cillatory circuit and said storage condenser to prevent 
feed back from said oscillatory circuit to said storage con 
denser, stationary gapmeans in said oscillatory circuit to 
eifect rapid quenching of the oscillating current, and 
spark plug distributor means connected with said second 
ary winding. 

6. A distributor for an ignition system comprising a 
housing member, a rotor rotatably mounted in said hous 
ing member, a drive shaft rotatably mounted in said hous 
ing member connected to said rotor in driving relation 
and adapted to be driven by an engine, primary and sec 
ondary windings mounted on said rotor and connected in 
series, an electrode mounted in said housing, a plurality 
of electrodes on said rotor connected to said primary 
winding and sequentially forming gaps with said electrode 
mounted in said housing upon rotation of said rotor, and 
a distributing electrode mounted on said rotor and con 
nected to said secondary winding. ' 

7. A distributor for an ignition system comprising a 
housing member, a rotor rotatably mounted in said hous 
ing member, a drive shaft rotatably mounted in said hous 
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ing‘rnember connected to said rotor‘in driving relation and 
adaptedlto ‘be drivenfby ‘an'engine, primary and secondary 
windings mounted on said rotor and connected in series, 
an electrode mounted insaid housingra plurality of elec 
trodes on ‘said rotorconnected to said primary winding 
and‘ sequentially forming gaps ,with, said electrode 
mounted in said housing upon rotation’ofsaidrrotor, a dis 
tributing electrode mounted on the body of said rotor and 
connected :to said secondary winding, and circuit means‘ 
in hou's‘ingadapted to receive current from an ex 
ternal source and s'up'plycurre'nt ‘to said primary winding 
through said electrode mounted in, said housing. » 

8. A distributor for ‘an ignition system comprising a 
housing member‘, ‘a cap ‘member, a ‘rotor ‘having a body 

_ formed of insulating material rotatably mountedin said 
housing ‘member, a drive shaft rotatably'mountcd-in said 
housing memberhaving a ?rst portion adapted to be 
driven by’ an engine ‘and a second portion‘connected to‘ 
said rotor in‘drivi‘rig ‘relation, said second portion-and said 
rotor being adapted to being advanced relative to said ?rst 
portion in'res‘ponse- to increasedrzengine speed, primary , 
and secondary/windings ‘mounted on said rotor,- an an- ‘ 
nularlyi shaped, plate member pivotallymounted - in‘ said 
housing member adapted to'be" pivoted inc-response to‘ j‘ 

i v ‘25 engine throttleconditions,v an electrode mounted‘on said 
plate and ‘electrically’ insulated -therefrom,[a plurality; of , 
elcctrodeston said rotor connected-to said primarywind 
ing and sequentially forming gaps with said electrode on 
said plateupo‘n rotation of said rotor, a slip ring'mou'nted 
on the bodyiof said rotor, conductor Jrneans “connecting? ‘ 
saidlprimary- and secondary windings‘ to said'islip' ring, 
grounded contacts on said-‘housing for engagingqsaidirslip 
ring, ardistributing electrode mounted on-the of 

, said rotor'and connected tofsaid secondary winding, a 
plurality of electrodes mounted in said'cap housing with‘ 
whichtgaps are sequentially formed by said distributing 
electrodeupon rotationxof said rotor, and circuit means 

. , , 8 , 

in said ‘housing adapted to receive current from an ex 
ternal source and supply current to said primary winding 
through said electrode on said plate. 

9. A distributor in accordance with claim 7 in which 
said circuit means comprise a main condenser charged 
during each ?ring cycle, and an oscillatory circuit in 

' eluding said primary winding and said main condenser. 
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i 10. A distributor in accordance With claim 7 in which 
said circuit means comprise storage condenser, a main 
condenser grounded to saidhousing and charged by said 
storage condenser during each ?ring cycle, gap means in. 
parallel with said'main condenser, an“ oscillatory circuit 
including said primary winding and said main condenser, 
means between said oscillatory‘ circuit and said storage 
condenser to prevent feed back from said- oscillatory cir 
cuit to said storage condenser, ‘and stationary-gap means 
in said voscillatory circuit to effect rapid quenching of 
the‘ oscillating ‘ current. ‘ 

11. A distributor‘in accordance with claim 7 in which 
said‘ circuit means comprise a storage condenser con 
nected to andtsupplied by said external voltage source 
and grounded to'said housing, aimain ‘condenser grounded 
to-said/h'ousing and charged by said storage condenser 
during each'?ringfcycle, gap means in parallel with said 
main condenser, an oscillatory circuit including said pri 
mary‘winding and said main condenser, choke coil and 
resistance means between said oscillatory circuit and said 

.storage condenser to prevent feed back from said os- , 
cillatory circuit to said storage condenser, and stationary 
gap means in said. oscillatory circuit to effect rapid 
quenching of the oscillating current. 
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