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ABSTRACT OF THE DISCLOSURE 
A system which responds to touching by an operator 

to generate pulses, for example to generate ignition pulses 
for gas burners. An alternating voltage Source, such aS 
the usual A.C. power line, having one output terminal 
grounded is connected with its ungrounded upper ter. 
minal in series with a rectifier and a "touch point” elec 
trode. A series combination of a resistor and a capacitor 
is connected in parallel with the rectifier, and the glow 
lamp is connected in parallel with the capacitor. When 
an operator who is electrically connected to ground, as 
by standing on a floor or on the ground, touches the 
touch-point electrode, the circuit for the alternating volt 
age source is completed so that a series of rectified Volt 
age pulses is produced across the rectifier. These succes 
sive voltage pulses cause the capacitor to charge up incre 
mentally to a level at which the normally non-conduc 
tive glow lamp fires and discharges the capacitor. In this 
way repetitive current pulses are produced through the 
glow lamp at a rate lower than the frequency of the 
alternating source. The pulses through the glow lamp may 
be used to operate a spark igniter for a gas burner, and 
the touch point is preferably located on a manual gas 
control valve for the burner, so that when an operator 
turns on the burner his touching of the valve control will 
generate the ignition sparks required to ignite the burner. 

Background of the invention 
This invention relates to apparatus for producing elec 

trical pulses in response to proximity of an object, and 
especially to such apparatus for the electrical ignition 
of a gas burner in response to the touch of an operator. 
There are various applications in which it is desirable 

to control or initiate electrical action in response to proX 
imity of an object, without requiring operation of a me 
chanical switch. Such apparatus is commonly known as 
a "touch control" system, one form of which is common 
ly used, for example, in connection with the floor-selec 
tion, buttons in elevator cars. While there are many appli 
cations for the subject of the present invention, it will 
be described primarily with reference to electrical igni 
tion systems for automatically igniting gas emanating 
from gas burners. 

It is known that a gas burner may be ignited by sparks 
produced at spark electrodes adjacent, the burner in re 
sponse to pulses of current applied to a spark transformer 
supplying the spark electrodes. The present invention in 
one form provides apparatus for producing ignition 
sparks in such a system in response to touching of a touch 
point by an operator. 

It is therefore an object of the invention to provide 
new and useful apparatus for producing electrical pulses 
in response to the proximity of an electrically-conductive 
object. - 

Another object is to provide such 
reliable in a wide range of applications: 
A further object is to provide new and useful appa 

ratus for producing sparks adjacent a gas burner in re 

apparatus which is 
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2 
sponse to touching of a portion of the apparatus by an 
operator. 
A still further object is to provide a system including a 

gas burner and a manually-controllable valve for sup 
plying gas to the burner, in which electrical ignition 
sparks are produced adjacent the burner to ignite it in 
response to touching of the control valve by the hand of 
an operator. 

Summary of the invention 
These and other objects of the invention are achieved 

by the provision of a system comprising a source of vary 
ing voltage, electrode means, asymmetrically-conductive 
means connected between said electrode means and one 
terminal of said source, a series combination of capaci 
tive means and resistive means connected in parallel with 
said asymmetrically-conductive means, and voltage 
threshold means in parallel with said capacitive means. 
The electrode means is normally effectively isolated elec 
trically from the other terminal of the voltage source 
So that charge does not build up on the capacitive means 
and the voltage threshold means is not operated. How 
ever, when an electrically-conductive movable object, 
such as a human body, which is coupled to the other 
terminal of the source is brought into proximity to the 
electrode means so as to be only very closely spaced 
from it or to touch it, rectified voltage pulses are pro 
duced across the asymmetrically-conductive means which 
charge the capacitive means in successive increments 
until the voltage thereacross exceeds the threshold volt 
age of the voltage threshold means thereby discharged 
and the cycle repeated. Accordingly, when the electrical 
ly-conductive movable object is in proximity to the elec 
trode means, repetitive pulses of current are produced 
through the voltage threshold means, these pulses ter 
minating when the movable object is removed from prox 
imity to the electrode means. 

In a preferred embodiment, the electrode means are 
located on one or more manual controls for the valves 
Supplying gas to one or more gas burners, and the cur 
rent pulses through the voltage threshold means, which 
may be an ordinary glow lamp, are used to produce 
Sparks at spark electrodes adjacent the one or more burn 
ers. With this arrangement, an operator manually operat 
ing one of the valves to turn on the gas thereby, causes 
ignition Sparks to occur automatically at the burners, 
the Sparks terminating when the operator removes his 
hand from the control knob. . . . 

Because in the arrangement of the invention successive 
cycles of the alternating voltage have a cumulative effect 
in causing voltage across the capacitor to approach the 
threshold level of the threshold means, repetitive pulses 
pulses are produced in the voltage threshold means de 
spite substantial variation in the impedance of the mov 
able object, and particularly despite relatively high-im 
pedance values of the movable object which tend to 
reduce the speed with which a capacitorican be charged 
through the movable object. In addition, the capability 
of producing pulses at a rate substantially lower than that 
of the alternating voltage source enhances and simplifies 
the production of sparks for ignition purposes; thus, in 
a preferred embodiment in which the sparks are pro 
duced by discharge of a capacitor, the larger time between 
successive pulses permits use of a larger discharge capaci 
tor and thereby makes available larger discharge energies 
for operating the spark-generating equipment. 

Brief description of the figures 

These and other objects and features of the invention 
Will be more readily understood from a consideration of 
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the following detailed description, taken in connection 
with the accompanying drawings, in which: 
FIGURE 1 is a schematic electrical diagram illustrating 

one embodiment of a circuit in accordance with the in 
vention for producing pulses in response to proximity of 
an object to a touch point; 
FIGURE 2 is an electrical schematic diagram illustrat 

ing a simplified equivalent-circuit diagram corresponding 
to the circuit of FIGURE 1; 
FIGURE 3 is a schematic diagram illustrating an ap 

plication of the invention to automatic ignition of gas 
burners; and 
FIGURE 4 is an elevational fragmentary view, partially 

in section, illustrating a touch-control valve knob arrange 
ment suitable for use in the system of FIGURE 1. 

Description of preferred embodiments 

Referring now to the embodiment of the invention ill 
lustrated in FIGURE 1, a source 10 of varying voltage, 
which may be the usual 60-cycle power line, has its lower 
terminal grounded and its upper terminal connected to 
the anode of a diode rectifier 12, the cathode of which 
is connected through a resistor 14 and a capacitor 16 
to a touch-point electrode 18. A series combination com 
prising resistor 20 and a capacitor 22 is connected in 
parallel with rectifier 12 and resistor 14. A voltage thresh 
old device 24, illustrated as a gaseous glow lamp, and 
a load resistor 26 are connected in series with each other 
and in parallel with capacitor 22. An electrically-conduc 
tive movable object 28 connected to ground at one end 
is movable into close proximity to touch-point electrode 
18, preferably into direct contact therewith; the broken 
line resistor and capacitor combination 29 represent the 
equivalent impedance to ground produced by the movable 
object 28. Object 28 may comprise the body of an operator 
whose feet are effectively connected to ground potential 
and whose hand is movable into contact with touch-point 
electrode 18. 
In the operation of the arrangement of FIGURE 1, 

touch-point electrode 18 is normally effectively isolated 
from ground, there is therefore no return path for current 
from source 10, capacitor 22 remains discharged and 
glow lamp 24 is non-conductive. However, when the upper 
end of movable object 28 touches touch-point electrode 
18, e.g. when the operator touches the latter electrode, 
a circuit is completed for source 10 by way of rectifier 
12, resistor 14, capacitor 16, touch-point electrode 18 
and the resistance and capacitance to ground of object 
28. Under these conditions, rectifier 12 causes positive 
rectified half-wave pulses of voltage to appear at junction 
point 30 between resistor 14 and capacitor 16, rectifier 
12 serving in effect as a clipper to remove the negative 
half-cycles of the alternating voltage waveform. Resistor 
20 and capacitor 22 are sufficiently large that capacitor 
22 responds to the first rectified voltage pulse to charge 
only to a small fraction of the peak value thereof, but 
responds to Succeeding rectified voltage pulses to charge 
progressively further in increments toward an equilibrium 
value approximately equal to the average value of the 
half-wave voltage pulses. 

However, before this equilibrium value of voltage on 
capacitor 22 is reached, the voltage on capacitor 22 
reaches a threshold level at which glow lamp 24 “fires' 
and becomes highly conductive, and at this time capacitor 
22 is substantially discharged through glow lamp 24 and 
load resistor 26. After such discharge, glow lamp 24 
resumes its non-conductive state, the incremental charging 
of capacitor 22 begins again, and the cycle repeats itself. 
In this way repetitive pulses of current through, and 
voltage across, load resistor 26 are produced at a rate 
which is a submultiple of the frequency of the alternating 
voltage source 10, so long as touch-point electrode 18 
is contacted by object 28. When object 28 is removed 
from the vicinity of touch-point electrode 18, charging of 
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4. 
capacitor 22 ceases and pulses at load resistor 26 no 
longer occur. 

Resistor 14 and capacitor 16 are provided in the pre 
ferred embodiment merely to minimize shock hazard. 
The basic operating elements of FIGURE 1 may there 
fore be represented in simplified form as shown in the 
equivalent circuit of FIGURE 2, wherein corresponding 
parts are indicated by numerals corresponding to those 
of FIGURE 1 with the suffix A added thereto, and 
wherein the block Z represents the combined impedances 
of the movable object (e.g. the body of the operator 
when touching the touch point) and of the capacitor 16. 
The value of resistor 14A is significantly lower than 
that of the impedance Z, so that most of the voltage 
of the half-wave pulses appears at junction point 30A. 
The time constant of resistor 20A and capacitor 22A is 
sufficiently long compared with the rectified voltage pulses 
that capacitor 22A is only partially charged in response 
to each rectified pulse, thereby producing the desired incre 
mental increase in charge in response to successive recti 
fied pulses. 
The voltage pulses across, and the current pulses 

through, resistor 26 of FIGURE 1 may be used for any 
of a variety of purposes; and, in fact, where a visual or 
optical indication of touching is desired, the pulses of 
light from glow lamp 24 may be used as the indications, 
in which case resistor 26 may be short-circuited and 
eliminated. As will be described with reference to FIG 
URE 3, the pulses of current through the glow lamp 
may advantageously be used to drive an ignition spark 
generator circuit for igniting a gas burner. - 

Referring now particularly to FIGURE 3, in which 
parts corresponding to those of FIGURE 1 are indicated 
by corresponding numerals followed by the suffix B, the 
alternating voltage source 10B has its lower ouput termi 
nal grounded and may be the usual public-service power 
generator supplying power lines 50 and 52, which termi 
nate in an ordinary household electrical outlet socket 
54. The remainder of the apparatus of FIGURE 3 may 
comprise the surface burner unit of a domestic gas range 
and electrical ignition circuitry therefor mounted on an 
interior wall of the range cabinet and connected to elec 
trical outlet 54 by means of an appropriate plug 56. 
More particularly, the usual four gas burners of a 

domestic range represented as B1, B2, B and B are 
Supplied with fuel gas from a common gas manifold 60 
by Way of manually-operable gas valves V, V, V and 
V4, respectively; corresponding manual control knobs for 
the valves are represented, respectively, at 62, 64, 66 
and 68. Each of the burners is provided with a pair of 
spark electrodes such as 70, these pairs being connected 
in series with each other and with the secondary 72 
of a spark transformer 74 which generates pulses of 
voltage to operate all of the spark electrodes simul 
taneously. The function of the circuitry of the invention 
now to be described is therefore to produce such spark 
ignition pulses only when an operator touches one of the 
four manual gas control knobs 62, 64, 66 and 68. 

Referring now to the detailed structure of the electrical 
circuitry of FIGURE 3, the two leads from the plug 
56 are connected to opposite ends of the primary 80 
of an isolation transformer 82 having a secondary wind 
ing 84. Such isolation transformers are commonly utilized 
for commercial apparatus to minimize shock hazard and 
to minimize the effects of short-circuits. However, an 
isolation transformer is not necessary in all applications, 
and when it is not utilized the input leads to transformer 
primary 80 are directly connected to the pair of output 
leads from output transformer secondary 84 to provide 
the type of connection shown in FIGURE 1. 

Even though such an isolation transformer provides 
adequate isolation for safety purposes, it has been found 
that there is generally sufficient unbalanced coupling be 
tween primary and secondary thereof to provide the re 
quired circuit action, provided that the polarity of the 
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pair of leads to the primary and the polarity of the 
pair of leads to the secondary are appropriate. Thus in 
the embodiment of FIGURE 3. it is the output lead 
86 of transformer secondary 84, connected to the anode 
of diode 12B and to the lower, negative plate of capacitor 
22B, which should be the off-ground or "hot' side of 
the circuit. The parallel resistance and capacitance cir 
cuit 88 shown in broken line between the lower end 
of transformer primary 80 and transformer secondray 84 
represents such unbalanced coupling, which, in effect, 
couples the “hot” side of the power line to line 86 as 
desired. Since there are only four combinations of 
polarities for the primary and secondary windings of 
transformer 82, a suitable combination may be readily 
determined when the circuit is being constructed by try 
ing the four different combinations, i.e. reversing the 
polarity of plug 56 and the polarity of the connections 
to the secondary 84 of the transformer. The result is 
that, once the construction of the system has been com 
pleted, the line 86 receives, alternating voltage with re 
spect to ground similar to that provided by the un 
grounded terminal of source 10 in FIGURE 1, so long 
as the plug 56 is inserted in the correct polarity. 
The circuit elements 12B, 14B, 16B, 20B, 22B, 24B 

and 26B all act as previously, described with reference 
to FIGURE 1, although the load for the glow lamp 24B 
in this case includes the gate-to-cathode current path of 
a silicon controlled rectifier 90 and the touch-point elec 
trode comprises any one of the valve control knobs 
62, 64, 66 or 68, the latter knobs having exposed con 
ductive portions which are connected in parallel and 
to the upper plate of capacitor 16B. . . . . . . . . 
One suitable construction for the touch-point control 

knobs is shown in FIGURE 4, in which parts correspond 
ing to those of FIGURE 3: are indicated by correspond 
ing numerals with the suffix C. Thus the gas supply 
manifold line 60C provides fuel gas to a gas valve such 
as V for supply through pipe 90 to burner B1, for exam 
ple. The rotatable shaft 94 for controlling valve V is 
fastened by an appropriate transverse pin 96 to a sleeve 
portion 98 of the control knob 62C. The latter knob 
is composed primarily of an insulating material, such 
as plastic, but is provided on the etxernal front portions 
thereof with an electrically-conductive coating 102 of 
metal which extends over a peripheral region on the 
back side of the knob as at 104. The entire assembly 
is mounted by any suitable means (not shown) within 
the range cabinet 106. An electrically-conductive sliding 
spring contact 108 is mounted on an insulating support 
block 110 on the interior of cabinet 106 by an appro 
priate Screw 112 so as to bear against, and provide elec 
trical contact to, the rearward portion 104 of metal 
coating 102 as cotnrol knob 62C is turned. A wire lead 
114 is also connected to spring contact 108 and leads 
to the upper side of capacitor 16B in FIGURE 3. A 
similar arrangement is provided for all of the control 
knobs. The conductive coating on any of the control 
knobs therefore serve as an actuating touch point for 
the system. 

Returning now to FIGURE 3, the anode-cathode ele 
ments of silicon controlled rectifier (SCR) 90 are supplied 
with filtered direct voltage by connecting the cathode 
element thereof to line 86 and by connecting the anode 
element thereof to the opposite or upper end of isolating 
transformer secondary 84 by way of spark transformer 
primary 120, resistor 122, and diode rectifier 124. A 
capacitor 126 connected in parallel with the series com 
bination of spark transformer primary 120 and SCR 
90 serves as a discharge capacitor on which charge is 
stored until it is discharged abruptly through transformer 
primary 120 by conduction through SCR 90 produced 
in response to "firing' of glow lamp 24B. Each such dis 
charging of capacitor 126 through spark transformer pri 
mary 120 produces a corresponding high voltage pulse 
across the secondary 72 of the spark transformer, which is 
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6 
applied to the series combination of the burner spark 
electrodes 70. Resistor 127 in parallel with capacitor 126 
is not essential to operation, but serves to damp extreme 
transient voltages and to discharge capacitor 120 when 
the system is not plugged in. 

In the operation of the arrangement shown in FIG 
URES 3 and 4, with the system arranged as shown and 
all gas control valves in their OFF positions, no gas 
emanates from any of the burners and no ignition sparks 
are produced. However, as soon as an operator touches 
the conductive portion of one of the control knobs to turn 
on the gas to one of the burners, this touching produces 
the previously-described incremental buildup of charge 
on capacitor 22B in response to successive rectified volt 
age pulses at junction point 30B, until the voltage across 
capacitor 22B reaches the firing voltage for glow lamp 
24B. At the latter time the glow lamp 24B "fires,' pro 
dulcing a pulse of current through the gate electrode of 
silicon controlled rectifier 90 and a corresponding pulse 
of current through spark transformer primary 120 as 
capacitor 126 discharges through it. This pulse of cur 
rent produces a high-voltage pulse across all of the burner 
spark electrodes in series, including the one then being 
supplied with gas. When the glow lamp 24B has dis 
charged capacitor 22B, the voltage across the glow lamp 
24B falls below the extinction level thereof and the lamp 
becomes non-conductive. This permits capacitor 22B to 
recharge and also turns off silicon controlled rectifier 90 
so that capacitor 126 is recharged by way of rectifier 124. 
In this way repetitive high voltage ignition. pulses are 
applied to all of the burner spark electrodes including 
the pair adjacent the burner from which gas is emanating 
so that the latter burner is ignited. The ignition sparks 
continue as long as the operator touches the control knob, 
but as Soon as his hand is removed the sparks terminate. 
Without in any way thereby limiting the scope of the 

invention, the following specific example of parameters, 
values and elements of a typical system in accordance 
with FIGURE 3 are given in the interest of complete 
definiteness. 
Capacitor 126-4 microfarad electrolytic capacitor, 250 

volt D.C. rating 
Capacitor 22B-0.002 microfarad capacitor, 200 volt 

D.C. rating 
Capacitor 16B-0.001 microfarad capacitor, 100 volt 

D.C. rating 
Diode 124-400 volts peak inverse rating 
Diode rectifier 12B-200 volt peak inverse rating 
Glow lamp 24B-type NE-2 glow lamp, fires at 75 volts 
Resistor 122-1,000 ohms, /2 watt rating 
Resistor 127-1.5 megohms, 4 watt rating 
Resistor 20B-22 megohms, 2 watt rating 
Resistor 14B-1.5 megohms, / watt rating 
Isolation transformer 82-115 volt A.C. isolation trans 

former with H-type laminate iron core, primary and 
secondary wound one on top of the other. 

Spark transformer 74-commercial park transformer, 
AMGLOW type MT55 

Silicon controlled rectifier 90-General Electric type 
C106B, 200 volt peak inverse rating 

Alternating voltage source 10B-Standard 110-volt 
power line source 
With this specific arrangement, three high voltage 

spark pulses per second were produced, although where 
the operator is more than ordinarily insulated from 
ground by rubber shoe soles or the like the pulsing rate 
may be somewhat slower. 

It will be noted that the external impedance between 
touch point and ground is not as critical a factor as in a 
system in which a capacitor must be fully charged by 
each cycle of line voltage. In the latter type of system 
a substantial increase above normal of the external im 
pedance will prevent the glow lamp from firing at all, 
whereas in the system of the present invention the effect 
of Such increases in external impedances, over a substan 
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tial range, is merely to require more cycles for charg 
ing the capacitor 22B and hence a reduced output pulse 
rate. Also, because of the relatively low pulse rate there 
is more time for capacitor 126 to charge between pulses, 
the capacitor can be made larger than otherwise would 
be the case, and with a given pulse therefrom more pairs 
of spark electrodes more reliably operated. 
As mentioned above, the system can be operated with 

or without the isolation transformer; also, capacitor 16B 
and resistors 30B and 26B can be eliminated, the polarity 
of diode 12B can be reversed provided the SCR circuit is 
suitably modified, and other forms of voltage threshold 
device an of spark generating apparatus can be used 
in various applications. 
Thus while the invention has been described with 

particular reference to specific embodiments thereof in 
the interests of complete definiteness, it will be obvious to 
one skilled in the art that it may be embodied in a variety 
of forms diverse from those specifically described with 
out departing from the spirit and scope of the invention 
as defined by the appended claims. 
We claim: 
1. A touch-control system for igniting gas burners, 

comprising: 
electrical ignition means disposed adjacent a gas burner 

and responsive to voltage pulses applied thereto to 
produce a spark for igniting gas from said burner; 

a source of alternating voltage, one output terminal 
of said source being grounded; 

manual control means for turning said burner on and 
off, said control means comprising electrode means 
positioned to be electrically coupled to the hand 
of an operator manipulating said control means; 

rectifying means connected between said electrode 
means and the other output terminal of said source 
for producing rectified voltage pulses across said 
rectifying means when said operator touches said 
control means; 

a series combination of capacitive means and resistive 
means in parallel with said rectifying means where 
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by said capacitive means is charged incrementally 
to a predetermined level in response to a series of 
said rectified voltage pulses; 

voltage threshold means in parallel with said capacitive 
means and responsive to the voltage across said 
capacitive means to become strongly conductive each 
time said last-named voltage reaches said predeter 
mined level, thereby repetitively to discharge said 
capacitive means and to produce repetitive pulses of 
current through said voltage threshold means; and 

means responsive to said repetitive pulses of current 
for applying voltage pulses to said ignition means. 

2. The system of claim 1, in which said voltage thresh 
old means comprises a gaseous discharge device, and 
said means responsive to said repetitive pulses compris 
ing a silicon controlled rectifier supplied with said re 
petitive pulses and a spark transformer operated by the 
output of said silicon controlled rectifier. 

3. The system of claim 1, comprising an iron-core iso 
lating transformer connecting said other output terminal 
of said source to the side of said rectifying means op 
posite that connected to said electrode means. 
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