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To all whom z'tv may cancer-n: _ ' 
Be it known that I, CHARLES Z. _SMrrI-I, a' 

citizen of the United States, a resident of 
Albany, in the county of Albany and State 

5 of New York, have invented a certain new 
and useful Improvement in Ignition Sys 

Vtems, of' which the following is a ̀ specifi 
cation. ` 

The invention has for an object'to pro 
10 Vide an ignition system in the I operation 

of which the voltage of the secondary cir 
ouit will rise to_ a proper Value notwith 
standinghcarbonization vor other defects .in 
the spark plug tending to short cirouit the 

15 secondary cirouit, and further to bring about 
` the above result in such manner as to avoid 

. an excessive voltage or other derangement 
in the secondary cirouit when the, Spark plug 
is functioning properly. ~ ' 
Another object isto intensify the spark 

obtainable with the secondary cirouit of an 
' ignition system. " , 

A“ further object is to accomplish either 
or both ,of the above results without giving 
rise to _?substantial absorption or 'less of 
energy. v › . 

The invention also contemplatesa simple 
and compact form of holder or Cartridge 
containing devices whereby .the above-men 

“30 tioned results may be Secured, and which 
may readily be inserted in such a seco?fdary 
cirouit to a?z'ord proper electrical conneo-v 
tions to such devices. » › . 

Further objects and advantages of the in 
35 vention will be in part obvious and in part 

speci?cally pointed out in_ the description 
h'ereinafter contained'which, taken in con~ 
nection/ with the accompanying drawíngs, 
discloses 'a preferred embodiment of thein 

40 Vention; such embodiment, however, is to 
v be considered merely as illustrative of its 
principle. In the› drawings: 

Fig. 1 shows diagrammatically a portion 
of an ignition system dapted to operate 

45 according to the inven ion. 
Fig. 2 is an _end view of a holder or 

Cartridge containing certain devices which 
are includedin the cirouit shown inFig.- 1. 

Fig. 3 is a central longitudinal section of 
50 the hold'er orcartridge shown in Fi . .2: 

If the secondary cirouit of an ignit?on sys? 
` tem be of suchcharacter that. carbonization 
`or other defects in the sparkw plug can resultf 

in a (high resistance) short cirouit of such 
secondary cirouit, under such conditions the 
voltage of the secondary coil will fail to 
build .up to a proper value, and the 'result 
'will be abnormally heavy ?ow of`current in 
the primary cirouit, thus» causing arcing,` 
p?tting and wearing away of the primary 

- Contacts. ' a 

`On the other hand, if a rise in voltage 
in the 'secondary cirouit be insured under 
all conditions by the use of a plain series 
gap in connection with a spark plug, the 
'voltage of the secondary cirouit may rise 
to such a high value as to run the risk of 
puncturing the secondary insulation, when 
the spark plug is functioning properly. 

It, is, therefore, the .object of the present 
invention to secure a proper rise in voltage 
in the seeondary coil, and substantially nor? 
mal currenttherein, when the resistance of 
the spark plug falls below normal, and yet 
to avoid' excessive secondary voltage when 

66 

to 

05 

70 

75 
the spark plug is functioning properly which. ' 
might lead to injury to the secondary insula 
tion. ~ . 

' 'Referring to Fig. 1~of the drawings, I 
have shown, more or less conventionally, 
certain portions of an ignition system,' in 
cluding a secondary_ coil 1,' which is to be 
considered merely: as_ any suitable medium 
for supplying electrical energy through con 
ductors 2_ and 3 to the usual s'park plug; 4 
of a gas engine or the like. ' i 
In order to bring about a proper voltage 

'in the_ secondary cirouit, ,both when the 
spark plug/t is functioning properly and 
when it has been carbonized or otherwise 
fouled, I interpose between one› side of the 
'coil' 1 and one electrode'of the spark plug 4 
an oseillating circuitcomprísing a condenser 
or capacity 5 and an additional gap 6, made 
up of _electrodes? 7 and 8,' the condensér 5‹ 
and gap 6 being in arallel with each other 
and' both in ser?es with spark plug 4. Thus, 
when spark'plug 4 is functioning properly, 
the potential of' coil 1 will initially be im 
pressed upon the 'electrodes of the spark plug 

` through condenser 5 until such potential is 
built up t'o a value su?icient to bridge the 

u electrodes pf. the spark gap. The collapse 
of the electrostatic ?eld in condenser 5 will 
then, cause' the condenser to discharge 
through the osciliating cirouit c-comprising 
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_ or otherwise, 
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gap 6, with 
the result that gap 6 will be rendered con‹ 
ductive, whereby the current from coil 1 
may ?ow through eonductor 2, gap 6, across 
spark plug 4 and conductor 3 without sub 
stantial diminution being caused by the gap 
6, since the resistance of the latter has been 
substantially minimized by means of the 
discharge from condenser 5( 
`I prefer to employ a condenser 5 of very 

small Capacity, for example, in the order of 
.001 mf., for ignition circuits of ordinary 
character, in order_ that the amount of en 
ergy absorbed in the condenser in its dis 
charge across the additional gap 6 may be 
relatively small. Thus, the energy which 
may be obtained in the discharge across the 
electrodes o'?f spark gap 4 will not be ma 
terially decreased. 8 

I prefer to include in 'the oscillating cir 
cuit, comprising the condenser ,5 and the 
additional gap 6, an inductance which, in 
the present embodiment, is in the form of 
two coils 9 and .10, respectively, which are in 
series with condenser 5. The inductive ef~ 
feet of these-coils is preferably so related to 
the capacity of condenser 5 that sustained 
'oscillations are set up' across gap 6 through 
the condenser and inductances 9 and 10. In 
other words, the combined inductance of“ 
coils 9 and 10 in micro-henries should be 
about equal to the capacity of the condenser 
in micro-farads. Thus, a condition of reso 
nance will obtain in the oscillating circuit 
and gap 6 will be maintained conductive for 
a prolonged period of time without substan 
tial losses of energy, whereby the current 
from coil l may ?ow across this gap to the 
spark plug 4 su?iciently long to give proper 
ignition. As the condenser 5 discharges 
through inductances 9 and ̀ 10, the collapse 
of their eleetro-magnetic ?elds will set up a 
counter-electromotive force which charges' 
the condenser in the opposite direction, and 
When the current from coil 1 reverses, the 
oscillating discharge across gap 6, will keep 
this gap conductive, and the action of, a 
spark at plug 4, followed by a spark at the 
additional gap 6, will be repeated. How 
ever, it will benoted that the potential re 
quired to bridge spark gap 4 initially is not 
substantially greater 
quired if the oscillatíng circuit comprising 
the condenser, inductance and additional 
gap, were omitted, and therefore the inclu 
sion in the circuit of the features necessary 
to enable it to operate in accordance with the\ 
invention does not give 
which would be high enough to strain un 
duly the insulation of the circuit. 
Furthermore, in ease the spark plug 4 

should be short-circuited, by carbonization 
the voltage of the coil 1 will 

still build up to its normal value, since the 
potential of the coil will be impressed upon 

than would be re- -d 

rise to a potential' 
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condenser 5 in the ?rst instance until such 
potential rises to a value suf?cient to bridge 
theadditional gap 6, and the potential at› 
which this gap 
ly the same as isrequired to break down the 
gap at spark plug 4 when the latter is func 
tioning properly. Thus, when spark plug 
4 is fouled, no short-circuit results in the 
secondary, which would result in the occur 
rence of such heavy current in the primary 
circuit as to burn the primary Contacts. 
The invention may be readily adapted to 

known ignition systems by means of a struc 
ture such as is shown in Figs. 2 and 3. As 
appears therein, a suitable holder 11, which 
ordinaríly will be of insulating material, is 
provided with?terminals 12 and 13 at its 
opposite ends, the terminal 12 being illus 
tratedas provided with a binding-nut 14, 
while terminal 13 holds in position a con 
ne`ctor-clip 15,'as by means of a nut 16. If 
a clip, such as the› member 15,. be employed, 
the holder and the parts contained therein 
may be readily mounted upon the spark 
plug, or any other convenient element which 
forms a part of the secondary circuit, the 
terminal 12 then being connected "to one of 
the conductors 2 or 3 of Fig. 1. . 
In the present› instance, metal caps 17 and 

18 are pressed over the ends of the insulat 
ing holder 11, and terminals 12 and 13 are 
in the form of screws passing through the 
caps and clamped thereto by the nuts 19 
and 16, respectively' The caps 17 and 18 
are sealed in position to provide ?uid-tight 
joints, so as to avoid short circuiting of the 
parts earried within the holder, due to en 
trance or oil or the like. 
_The condenser 5 is contained within the' 

holder 1, and in the present instance is also 
of cylindrical shape and substantially co 

breaks down is approxímate- v 
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axial with holder 11, such condenser nonsist- ' 
ing of the dieleetric 200, of glass or the like, 
and the inner andcouter coatings 21 and 22, 
respectively. 
The inductances 9 and 10 are disposed, re 

spectively, between the opposite end surfaees 
of the condenser and the ends of holder 11, 
such inductances preferably consisting of 
coils of resilient wire which are compressed 
between the caps 17 and 18 and`conducting 
iscs 23 and 24, respectively, on the ends 

öf the condenser, whereby the coils serve to 
hold the condenser yieldingly in position as 
well _as to lead current thereto from termi 
nals 12 and 13,›respectively. 
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The electrodes 7 and' 8 of additional gap _ 
6 are also contained within holder 1, and in 
the present embodiment are in the form of 
angularly-shaped plates having feet 25 and 
26 adapted to be_ clamped under the heads 
of terminals 12 and 13 and lying along con 
denser 5 with their ends spaced to provide 
the additional gap 6 at the intermediate por 
tion of the hold?r. An insulating sleeve 29 
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may be 'interposed between the condenser 
and the 'electrodes 7 and 8 to prevent short 
circuiting. e 

I also prefer to provide an opening27 'in' 
the portion of liolder 11 which overlies the 
gap 6, so that the action of the spark across 
the gap may be observed, a transparent mica 
window 28 being hermetically sealed over 
the opening 27 to eliminate' the danger of an 
exposed spark; > ? 

Ordinarily, when the spark plug 4 is work 
ing properly, a strong spark 'of e _reddish 
white color will be observed through open 
ing 27, while if the plug is fouled, the spark 
appears weaker and is of a bluish tinge. 
This a plication contains' subject matter 

'common o my co-pending application, Se-` 
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rial No.'429,845, ?led December 110 1920, en 
titled “Ignition system.” ‹ ` ' 

`While the speci?c embodiment of the in 
vention has been described, it is obviousthat 
many changes may be made therein without 
departing_ from' its principle, as' de?ned in 
`the following claims: 

"I claim: _ i 

1. An ignitíon system comprising a sec 
ondary circuit having a secondary coil, a 
spark gap, and means for initially impress 
ing the potential of said circuit upon said 
spark gap, and means associated with said 
secondary circuit for e?'ecting a rise in Volt 
age of. said secondary coil to substantially 
normal'voltage in case the resistance of said 
spark gap is below normal, said means being 
operative to bring aboutonly a substantially 
normal rise in voltage of the secondary coil 
when said spark gap is functioning prop 
erly. ' 

2. An ignitíon system comprising a sec_ 
_ oi?dar'y circuit having a secondary coil, a 
spark gap, and means for initi-ally impress 
ing the potential of said circuit upon said 
spark gap, and means associated with such 
secondary circuit for effecting a rise in volt 
age in the secondary circuit when the volt 
_age- required to bridge said spark gap is be 

` voltage when said 

50 

low normal, commensurate with the rise in 
_spark gap is functioning 

properly. i ' ~ 

3. The combination with an ignitíon sys 
tem comprising a secondary circuit having a 
secondary coil, and a spark gap, of an addi 
tional spark gap associated with said sec 

58 
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ondary circuit, means for initially impress 
ing the potential of 'said circuit upon "said 
spark gap, and means associated with such 
additional spark› gap whereby,' when the 
?rst-mentioned gap is short-circuited the 
voltage of said secondary coil will_ build up 
to a voltage commensurate' with. the rise in 
voltage when said ?rst-mentio'ned spark gap 
is functioning properly, (and said addition 
al spark gap will be subjectedtosuch Volt 
age. ' ' ~ ' 

4.\An`ignition system compris?ng a sec 

B 

ondary?circuit having a secondary coil, a 
spark gap, and means for initially? impress 
~ing the potential of said circuit upon said_ 
_spark gap,` and means associated with said 
secondary circuit-for e?'ecting a rise in Volt- 70 
age in the secondary circuit„ when the Volt 

; age required to bridge said spark gap is be 
low normal, commensurate with the rise in 
Voltage when said spark gap is function 
ing properly, said _means comprising a con- 75 
denser in the secondary circuit and an addi 
tional spark gap in parallel› with said con- › 
denser. 

5. The combination, with secondary cir 
cuit of an ignitíon system containing a sec-W' 
ondary coil and a spark gap, of. an oscillat 
ing circuit interposed between one side of 
the coil and one electrode of the spark gap, 
.said oscillating circuit comprising a con 
denser` and an additional gap in parallel 85 
and also including an inductance. 

6. In combina'tion, a secondary circuit 
with an ignitíon system containing a second 
ary coil and a'spark gap of an oscillating 
circuit interposed between` one side of the 90 
coil and one electrode of the spark gap, said 
oscillating circuitpcomprisi?ng a condenser 
and an additional gap' in parallel' and also 
including an inductance, the values of in 
ductance and Capacity _being chosen to pro 
duce substantial resoñance, whereby sus 
tained oscillations are produced in the addi 
tional gap across which the current from 
the_secondary_coil may ?ow to the spark 100 
gap. . r 

7. In combination, a hollow holder hav 
ing terminal connections thercon, a con 
denser_ and an› inductance coil contained' 
therewithin, said condenser being substan 
tially .coaxialwith said coil, and electrodes 105 
also within said holder lying along said con 
denser_ and coil to make up a spark gap. 

8. In combination, a hollow holder hav-l -› 
ing terminal connections thereon, a con 
denser and an inductance coil contained 110 
therewithin, said 'condenser being substan 
tially coaxial with said_ coil, electrodesalso_ 
,within said holder lying along said con 
denser and coil to make a spark gap, and 
means for placing said spark gap in par 
allel with the condenser and coil.` ` 

9. In combination, a hollow holder hav- ' 
ing terminal connections' thereon, a con 
denser therewithim_ and means to hold con- . 
denser ?n proper position compr?s?ng an in- 120 
ductance coil, sa?d coil bear?ng against a 
face of said condenser. › ' 

10. In comb?nat?on, a hollow holder hav 
?ng terminal oonnect?ons thereon,` a con 

- denser_ disposed within the central portion 125 
of said holder, and_ inductances located re 
spectively between opposite sur-faces of said 
condenser and the ends of said holder. 

11. In combination, a hollow holder'hav- _ 
'ing terminal_ connections thereon, a con 
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denser disposed within the' central porti/on 
of said holder, and inductances located re 
spectively between opposite surfaces of said 
condenser and 'the ends of said holder, said 
inductances comprising coils of resilient 
Wire respectively bearing against the oppo 
site, surfaces of said condenser, and assist 
ing to maintain the latter in proper posi 
tion. ' - ' ' 

12. In combination, a hollow cylindrical 
holder of insulating material having termi 
nals at its ends,- a condenser?disposed with 
ing the central portion of said holder, in-r 
ductances located respectively between op 
posite surfaces of said condenser and the 
ends of said holder, .said inductances com 
p?'ising coils -of resilient wire respectively 

_ ínterposed between the opposite surfaces of 
said condenser and the respeet?ve term?nals, _ 
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whereby said inductances assist in main 
taining the condenser in proper position 
and a?`ord electrical connection thereto. 

13. In combination, „a hollow cylindrical 
holder having terminal connections thereon, 
a condenser within said holder of cylindri 
cal form and substantially coaxial With the 
holder, an inductance coil interposed be 
tween said condenser and one end of the 
holder and electrodes interposed between 
the condenser and the side wall of the 
holder, said electrodes lying along the con 
denser and having their ends spaced to pro 
vide a gap at the intermediate portion of 
the cylinder. 
In testimony that I claim the foregoing I 

have hereunto set my hand this 31st day of 
March, 1922. 

' CHARLES Z. SMITH. - 
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