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2,476,128 

UNITED STATES PATENT of FICE 
2,476,128 

IGNITION SYSTEM 
Max. Theodore Wintsch, Lancaster, Pa. 

Application September 11, 1945, Serial No. 615,665 
7 Claims. (C1, 315-213) 

This invention relates to ignition systems for 
high Speed internal combustion engines, and is 
a continuation-in-part of my application Serial 
No. 496,337, filed July 27, 1943 now abandoned. 

(In high speed internal combustion engines 
close timing of the spark is a very important 
feature, and as the speed of such engines is 
stepped up it becomes more and more necessary 
that the timing be made more nearly instan 
taneous in order that the engine may operate at highest efficiency. 
timing is not possible with the present day sys 
tems employing high potential current and rotary 
interrupters because of the burning of the inter 
rupter points and corrosion of terminals which 
Set up high resistance in the ignition circuit and, 
also, because of the current losses in high poten 
tial Systems due to insulation breakdown and 
other failures characteristic of high potential 
USe. 

An important object of the present invention 
is to provide novel forms of low potential ignition 
systems which shall be especially adapted for use 
with airplane engines. 
Another object of the invention is the provision 

of a novel ignition circuit arrangement whereby 
the use of breaker points is avoided and the 
Sparking is substantially instantaneous, being 
timed to within 9/1,000,000 of a second, as contrast 
ed. With present Systems in which the spark is 
timed to about 0/10,000 of a second. 
Another object of the present invention is to 

provide an ignition system of relatively simple 
design in which thermionic tubes are employed 
in association with a rotary timing device aetu 
ated synchronously with a distributor for deliver 
ing rectified current from an alternator or other 
Source of current to individual ignition coils as 
sociated with the spark plugs. 
A further object is to provide an ignition sys 

tem using a low potential current up to the spark 
plugs of the engine with individual voltage step 
up means at each spark plug, whereby there is 
eliminated all possibility of burned contacts, 
which are a 'Source of much trouble in present 
systems, and to avoid complete engine failure 
by failure of the ignition coil where a single coil 
is Sed for all plagS. 
A further object is to provide in an ignition sys 

tem of the character designated, a novel battery 
operated voltage booster system which furnishes 
the necessary current to the engine. Spark plugs 
when the engine crankshaft is rotating too slowly 
to turn the alternator rotor at a speed which will 
induce sufficient voltage to fire the plugs. 

Such nearly instantaneous 
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Another object is to provide an ignition System 

in which all rotary contacts, with the exception 
of the distributor, are replaced by electron tubes, 
thus substantially eliminating all moving parts 
rom the system. 
These and other objects of the present inven 

tion will become evident from the following de 
Seription taken in connection with the accom 
panying drawings, it being understood that minor 
changes are contemplated and may be made in 
the invention as described and illustrated so long 
as such changes are within the scope of the ap pended claims. 
In the drawings: . . . . . " 

Figure 1 illustrates one embodiment of the 
present invention in which full wave rectified 
ignition current is supplied to the engine spark 
plugs. - 

Figure 2 illustrates an application of the inven 
tion in which combined alternating and direct 
current control is had of the full wave alternat. 
ing current supplied to the engine ignition cir 
cuits. 

Figure 3 illustrates a battery operated "booster' 
system which may be coupled with the system 
of Figure 2 for supplying necessary current until 
the supply alternator is running at proper cur 
rent supplying speed, and to "take-over' in case 
of failure of the alternator system. 

Figure 4 is a detail view of the combined dis 
tributor and booster contactor used in the system of Figure 3. 
Figure 5 shows in front elevation, and 
Figure 6 in side elevation, a vibrating reed type 

of converter for alternative use in the system of Figure 3. 
Figure 7 is a diagram of a system in which the 

mechanical timing device of Figures 1, 2 and 3 
is replaced by a thermionic tube. 

Referring now more particularly to the draw 
ings and, first, to Figure 1 thereof, there is il 
lustrated as the preferred current source a vari 
able reluctance current supply alternator “A” 
such as shown in my prior Patent No. 2,255,092, 
granted September 9, 1941, coupled, as shown, 
with a transformer T. Preferably the alternator 
A is driven at constant speed by the internal 
combustion engine to be supplied with ignition, 
the drive being accomplished by the use of any 
suitable type of transmission. Connected with 
this alternating current supply means are two 
thermionic tubes fo which, under the control 
of a timing device it, take the place of the 
mechanically operated interrupter ordinarily 
used in present engine ignition systerns. 
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While any suitable type of thermionic tube 
may be used, preference is had for the “Westing 
house Thyratron' tube, of the inert gas type or 
a Thyratron mercury vapor type tube. Due to 
the presence of gas in the tubes positive ions are 
formed when the discharge occurs. The ions 
neutralize the negative space charge of electrons 
around the cathode with the result that compar 
atively large currents flow readily through the 
anode circuit. The positive ions in the vicinity of 
the grid prevent its regaining control until the 
anode potential becomes zero or is specifically 
controlled. Thus the tube affords a high speed 
lock-in control device with a relatively low Volt 
age drop and hence a low power loss. 

In this circuit tubes - are connected, as 
before stated, directly to the alternating current 

0. 

4 
matically and hereinafter referred to in the de 
scription of Figure 2, and shown in detail therein. 
The operation of the circuit of Figure 1 is as 

follows: With the engine turning over so as to drive 
the timing device and the distributor 2, and 
with the alternator A being driven, the closing of 
a timing device contact shunts the primary F? 
of transformer T2, bringing the grids 22 of the 
tubes to positive cathode potential. This ren 
ders the tubes conducting until the contact is 
opened. The resistor R3 in circuit with the rotor 
of the timing device prevents the short circuiting 

15 

supply means and under this arrangement the 
grid can regain control with each negative half 
cycle on the anode, and the plate current may be 
started at any point on the positive voltage wave 
during the next half cycle. Definite control of 
the magnitude and duration of the anode current 
is obtained by using suitable grid voltages. 

In the present improved system medium-high 
voltage and relatively low amperage are supplied 
by the alternator to the spark plugs. Circuits 
With these voltage and current values can readily 
be insulated effectively. 
The timing device is of a mechanical design 

similar to that of the standard distributor in 
presently used ignition systems. The timing de 
Vice and the distributor 2 may both be in the 
same housing and are mounted on the distributor 
Shaft. The timing device contains as many sta 
tionary contacts as there are sparkplugs and in 
the present illustration.eight plugs are employed. 
The stationary contacts are raised about one 
eight of an inch above the body of the device and 
these contacts are all electrically connected as 
indicated in the drawing. As a consequence of 
this arrangement the rotating contact finger 
engages only one of the stationary contacts at a 
time and there is a timed break while the finger 
is moving from one contact to another. If the 
rotating contactor. 2 is mechanically connected 
to the distributor shaft and the plane's engine in 
correct relation, it functions, while rotating to 
make direct contact with one of the stationary 
contacts of the timing device at the exact moment 
When the respective Spark, plug is to be fired. 
Since the Voltage and amperage of the grid cir 
cuit are low (about 50 volts A. C. and 0.5 milli 
ampere), there will be no burning of the contact 
pointS. . . . . : 
The timing device i? is connected across the 

Secondary S1 of the plate transformer T' by con 
ductors f3 and 4, and across the primary wind 
ing P of the grid transformer T2, by the con 
ductors S. From the center of the secondary. S2 
of the grid transformer T2 a conductor 6 con 
nects with the tube cathodes 6'-0" and a con 
ductor f7 leads to the center terminal of the dis 
tributor 2. The ends of the secondary S2 of the 
transformer T2 are connected by conductors 8, 
and Suitable resistance R.' and R2 with the tube 
grids O2-6, while the plates 03-03 of the 
tubes are connected by conductors 9-9 each 
with an end of the secondary. S1 of the plate 
transformer T". The center of the secondary S1 
is connected to the ground side of the engine 
Spark plugs by a conductor 20. The conductors 
2 each lead fron a stationary contact of the 
distributor 2 to a Spark plug 28' through an 
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of the transformer T. In an alternative Con 
nection the contacts of the timing device can 
take the place of the resistor R. So that the tubes 
will be conducting when these contacts are open 
and will not pass current when they are closed. 
With the tubes in conducting condition ignition 

current will flow through the spark plugs which 
are in circuit as determined by the distributor 2 
which functions in the usual manner. The tim 
ing device therefore serves only to render 
these tubes it alternately conducting and non 
conducting at proper intervals to Supply ignition 
current to the spark plugs at those intervals. 
The usual mechanical timer is thus eliminated 
and instantaneous and invariable results attained 
by simple means. - 

In Figure 2, which shows a modified form of the 
invention, better control is had of the Thyratron 
tubes by combining alternating and direct cur 
rent for application to their grids and in control 
ling only the direct current. This may be prop 
erly designated voltage amplitude control of the 
rectifiers and results in greater stability, accuracy 
and speed of control. Furthermore, a novel air 
rangement of two tubes to pass the entire alter 
nating current wave is illustrated, and it elim 
inates the need for a transformer between the 
source and the tubes. 

Referring now to Figure 2 of the drawings, the 
source of supply of alternating current is again 
preferred to be the variable reluctance device 'A' 

; and this is connected through conductors 22 and 
22' to a pair of suitable Thyratrons 23 and 23 
connected plate to filament as shown. The 
sources of filament excitation are not illustrated, 
but it will be appreciated that they can be of any 
desired type with the requisite that they be inde 
pendent because of the manner of connection. 
The conductor 22 connects directly to conductor 
24 between the plate of tube 23 and the filament 
of tube 23' but the conductor 22 leads to the 
rotor of the distributor 2 and the various leads 
2 from the distributor contacts each extend to a 
separate spark coil 28 including a primary 28P, 
shunted by a condenser 28C, and a Secondary 28S. 
Preferably these coils have a step-up ratio of 
about 45 to 1, and each Secondary is connected in 
series with a spark plug 28 in the usual manner. 

Attention should be directed to the Special form 
of ignition coil 28 which actuates the spark plug 
28. The primary 28P of this coil is shunted by 
a condenser 28C, as shown, in Order to change the 
characteristics of the Sparks at the plug. They 
are converted from the usual succession of one 
way sparks to a stream of alternately reversibly 
directed sparks to insure even wear of the plug 
electrodes. Furthermore the condenser size may 
be selected to resonate with the primary current 
to thus give hotter Sparks. 

It will be seen from this arrangement that cur 
rent Will be supplied to the proper ignition coil 

individual ignition coil 28 indicated diagram- 75. 28 in accordance with the position of the distrib 
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utor rotor. Timing of the spark to each: Coil. is 
effected by starting and stopping, the full wave 
A. C. conduction effected by the Thyratrons, by 
control of the potential on the grids of these tubes 
from the timing device which may include a 
sensitive speed responsive governor of known 
type. 
The grids are continueusly energized with also 

ternating current, preferably 90° out of phase 
with that Supplied to the anodes of the tabes, by 
means of grid transformer 30, the primary P of 
which is connected by conductors.3 and 3f di. 
rectly across the source A". Each end of the split 
Secondary. Sy of transformer 30 is connected by 
a conductor 32-32', through an appropriate re 
sistance to one of the grids of the two rectifier 
tubes. As shown, a shunt condenser is arranged 
between each grid and its anode. This alternat 
ing Current applied to the grids is stch...that it, 
prevents operation of the tubes but maintains 
thern in a threshold condition so that they can 
be triggered into action by a slight increase of 
the grid voltage resulting from superimposing 
direct current onto the alternating being applied 
to them. This triggering times the initiation of 
the rectification under the action of the timing 
device f f' constructed as described in connect 
tion with Figure 1 and in control of current fron 
battery 33 of about 5 volts. It will be understood, 
of course, that, the source : A', the timing device 

' and the distributor 2' are driven in unison 
from the engine; Current from the positive side 
of the battery flows through conductor 33' to 
the center of a resistor 34 one end of which is 
connected to conductor 34 leading between con-.. 3 
ductor 22, from the source A, and the right hand 
end of the primary P of transformer. 38. The 
opposite end of resistor 34 is connected by wire 
35 to wire 29. The negative side of the battery 
is connected by Wire 36 to the rotor of the timing 
device f’. The several contacts of the timing 
device which are all electrically connected to 
gether are connected by wire 36' to the center tap 
on the secondary S of transformer 30. 
This connection just described places: the re 

sistor 34, across the Thyratrons to provide, by 
means of its center tap, a floating ground for 
the positive side of the battery, the opposite. Or 
negative terminal of which is applied to the cen 
ter tap of the secondary of the grid.transformer & 
each time a contact is engaged by the rotor of the 
timing device, thus applying the proper negative 
bias to the grid of the Thyratron when its plate 
is positive, at the exact time when a spark is to 
be fired, thus rendering the tube conductive to 
the anode-cathode current. By having two Thy 
ratrons connected as shown, firing is instanta 
neous, in spite of the direction of flow of alter 
nating current from the source, at the exact.in 
stant of closing the circuit, at the timing device. 
Furthermore, a full cycle of current is delivered 
to each individual spark coil. Since the grid of 
each tube will be energized permitting it, to oper 
ate at least for one cycle or as long as the grid 
remains properly biased. As Soon as the proper 
bias is removed from the grid the tubes are 
quenched but remain in active threshold con 
dition for the next spark. 
In an experimental form of the apparatus the 

anode-cathode current was delivered at a poten 
tial of 350 volts at 0.3 amperes... and at a frer. 
quency of 360 cycles. This current, flowing 
through the primary winding of the spark coil. 28. 
was stepped up to about 16,000 volts, sufficient to 
ignite the gas in the engine cylinder. 

0. 

6 
En the System just described ignition sparks 

cannot be produced until the rotor of alternator 
A rotates at a predetermined speed, at which 
speed the change in flux linkage is Sufficiently 
high to induce the required primary current and 
the resultant high tension. Output. ConditionS. at 
times, make it impossible to rotate the engine 
crank-shaft fast enough to produce the "coming 
in" speed of the alternator. This condition is 
taken care of in the present invention by the 
provision of a battery operated "booster' system 
which is illustrated in Figures 3 and 4. 

In this "booster' system, which is also de 
signed to provide an emergency ignition system in 
case of failure, for any cause, of the system of 
Figure 2, with which it is designed to operate, 
there is employed in the place of the single con 
tact distributor of Figure 3; a distributor 37, Fig 
ure 4, having a standard rotor finger 38 and spark. 

20, 

5 

(30. 

5. 

plug contacts 39 connected each with an indi 
vidualignition coil of a, Sparkplug and a "booster' 
rotor finger Af. Which trails the standard rotor 
38. 
In the operation of the system of Figure 3, when 

... the rotational speed of the engine is too low to 
provide for sufficient “come-in' voltage by the 
Supply alternator, as A' of Figure 2, the System 
of Figure 3 is put into operation by the operator 
by actuation of the control switch unit S (Fig 
lure:3). 
This switch unit comprises the three. Switches 

designated 36, 4 and 42. The switch 36 controls 
the cathode circuits of the tubes 23 of the system. 
of Figure 2. Switch 4f is the Voltage booster 
switch, and 42 is the “emergency' switch. 

In actuating the unit S, the voltage booster 
switch 4 is closed along with switch 36 when 
the handle is moved to the right. Thus the unit 
S is set in “booster position.' With switch. 4 
closed pulsating direct current, supplied by the 
battery" 43, or by the generator, will flow through. 
the primary circuit of the step-up transformer 
E4 by Way of the positive pole of the source; 
through conductor 5, contacts 48 and arnature 

5 of relay 50 in de-energized position; line 47; pri 
mary of transformer T4; contacts of switch. 41, 
conductor 46; windings of converter 45, and 
conductor 44 to the negative side of the Source. 

Fhe secondary side of the booster circuit in: 
cludes one side of the secondary winding of the 
transformer T4; wire 52; the rotating "booster' 
finger 4; conductor 53; the primary and sec. 
ondary windings of the respective individual. 
Spark plug ignition coil and the condenser and: 
spark. plug shown in Figure 2, and indicated by 
reference character 28. Return flow" of current, 
is by Way of conductor 4. Sparking will occur 
at the respective spark. plugs by current foWing 
thereto through conductors 53, as the respec 
tive contacts are closed by the booster finger 
41, in the distributor. As soon as the regular 
ignition system provides Sufficiently high Voitage 
with increasing engine speed, and conditions are 
right, the armature 38 of the relay 5 will be 
picked up and the primary booster circuit Will 
be interrupted. 
The relay 50 forms a part of the system of 

Figure 2, as shown. 
The relay 50 has a time delay feature in its 

pick-up action. That is, after the relay coil 
becomes energized from the current of full volt 
age from the Thyratron Standard ignition. Sys 
tein, the armature 39 will not be picked-up to 
full 'up' position intmediately, but about twelve 
seconds will elapse before the contacts 48 are. 
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opened. The cathodes of the tubes must al 
ways reach proper temperature before current 
is drawn from them. Accordingly while the 
switch unit S is in “booster' position, in which 
Switch 4 is closed, the Switch 38 will also be closed 
to complete the operating circuit for the tube fila 
ments, and thereby current is supplied to the 
filaments by the booster system for at least ten 
seconds, before full voltage is supplied to the 
anode-cathode circuit of the tubes, by the Thy 
ratron System. Current to heat the filaments 
may be obtained from the pulsating direct cur 
rent Supply by tapping the secondary winding 
of the step-up transformer and use of the proper 
resistors for the 2.5 volts required for the pur 
poSe. 
In the Cvent of failure of the standard igni 

tion System of Figure 2, during flight of the plane 
in which it is used, the emergency system may 
be put into operation as follows. 
The operator will actuate the switch unit S 

to the left to close the “emergency' switch 42. 
This will close the supply circuit for the primary 
of the high tension ignition coil 55. This circuit 
leads from the positive pole of battery 43; con 
ductor 5; contacts 8 and arnature 49 of relay 
5t; conductor 6 ; primary winding of coil. 55; 
wire 59; contact finger 5 of emergency system 
timer 58; wire 56; contacts 42 of switch. S; wire 
46; windings of converter A5; and wire 48 to the 
negative pole of the Source. 
The high voltage secondary circuit includes 

the secondary winding of the coil 55; wire 63; 
the contact finger 38; and respective contacts 
of distributor 3; the respective conductors S3 
running to the primary Windings of the respec 
tive individual ignition coils of the plugs; con 
ductor 54, and the secondary of coil 55. 
In the operation of the "booster-emergency 

System' the booster rotor finger always trails the 
main distributor finger to provide for a retarded 
Spark time for starting the engine. When the 
distributor main finger is in position to fire No. 1 
cylinder, for example, the booster rotor finger 
is in position to fire the preceding cylinder of the 
firing order of the engine, whose piston has al 
ready started down on its power stroke. 
Instead of having a can operated interrupter 

as is customary in conventional ignition systems, 
the present Systems use a variable reluctance 
converter and rotating timing devices to change 
the straight direct current into pulsating direct 
current and the timing of the sparks is done by 
such rotating devices. 

Figures 5 and 6 illustrate a Substitute for the 
converter 45 of Figure 3. This converter changes 
the direct current from the battery A3 to alter 
nating whereas the device of Figures 5 and 6 con 
verts it to pulsating direct current which is equal 
ly as effective in the operation of the System. 
The device is constructed substantially like the 
Frahn vibrating reed tachometer in that it in 
cludes a, base 5 which may be mounted on the 
engine body to partake of its vibrations. This 
base supports a plurality of reeds of varying 
lengths each capable of vibrating violently when 
in substantial resonance with the speed of the engine. 

All of the reeds are connected, at the base, to 
a conductor 2, and near the upper ends of the 
reeds, where the vibration amplitude is greatest, 
a conductor bar 3 is spaced behind them and 
connected to a conductor 74. The conductors 72 
and 74 are adapted to place the instrument in 
position in the circuit of Figure 3 in lieu of the 
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8 
converter device 45 therein. It will be seen that 
the reeds which are vibrating in resonance Will 
periodically engage the bar 73 to close the cir 
cuit as many times a second as the frequency of 
vibration. A number of reeds for each fre 
quency are illustrated to insure ability to han 
dle an adequate current. It is believed that but 
three sets of reeds will be necessary, one to take 
care of low engine speeds, one medium and One 
set for high speeds. In substituting the vibrat 
ing reed device for the converter 45, the ter 
minals 72 and 74 merely connect to the line wires 
64 and 46 of Figure 3 with the converter 5 re 
moved. With this substitution the operation will 
be similar to that just described with respect 
to the circuit of Figure 3. The Sole difference 
from a functional standpoint will be that the cur 
rent supply to the system will be pulsating in 
stead of alternating. 
The embodiments of the invention so far de 

scribed include in addition to the usual distrib 
utor a rotary timing device. Figure 7 shows a 
preferred system in which the rotary timing 
device is wholly replaced by electronic means in 
the form of a single timing tube which reduces 
still further the moving parts required in sys 
tens embodying the invention. 
The simplified construction shown in Figure 7 

of the drawing in general corresponds to the cir 
cuit shown in Figure 2, but with the mechanical 
tining device and the battery 33 replaced by the 
tube 84. In the system of Figure 7 a rotary alter 
natc. is preferably used as before as a source of 
alternating current, and it is employed in con 
junction with two reversely connected tetrodes 
and the usual rotary distributor which supplies 
current to the engine Spark plugs through the 
individual transformers as described above. 
The thermionic tube which is used to replace 

the timing device and battery 33 of Figure 2 
is a triode of the Thyratron type. The tube is 
gas filled and includes a starter anode for initiat 
ing the anode-cathode current flow. The triode 
is supplied with the necessary operating current 
from a step-down transformer fed directly from 
the alternator while the tetrodes are connected 
directly to the alternating current sources as in 
Figure 2. 

In examining the circuit in detail, reference 
may be had to Figure 7 where the modified cir 
cuit is shown. 
In Figure 7 the alternator which supplies cur 

rent for the System is designated 75, and it sup 
plies current through line wires 76 and 77 to 
the primary P. of transformer T5. The second 
ary S of this transformer supplies biasing po 
tential to the grids of the two tetrodes 80 and 80' 
through connections 79 and 79, one at each end 
of said secondary. The connections 79 and 79 
includes suitable current limiting resistances. 
The heater circuits of the tubes are controlled 
by a relay 82 connected across the output ter. 
minals of the alternator 75. When the arma 
ture 83 of the relay is moved to the dotted line 
position, that is, when the alternator is started 
and has built up sufficient voltage to operate this 
relay, it closes the heater circuit of the two tubes 
80 and 80', thus putting the system in condition 
for operation. When the alternator stops or its 
generated voltage drops too low, the relay opens 
to de-energize the heaters of tubes 8) and 80'. 
The triode 84 is of the cold cathode type and, 

therefore, need not be energized in this manner. 
The mid-point in the secondary winding S of 
transformer T5 is connected to the anode 86 of 
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the triode 84. The triode '84 has a cathode 88 
and a starting anode 87. All of its current is 
supplied from the alternator 75 through the sec 
ondary S of a transformer 88', the primary of 
which is directly connected across the outputter 
minals of the alternator. The anode-cathode 
circuit of the tube 84 leads from a center tap in 
the secondary S, transformer T5 to the anode 86 
of the tube, cathode 88 of that tube, and wires 
99, 9, and 92 to the negative tap on resistor 78. 
This resistor 78 corresponds to the resistor 34 
shown in Figure 2. 

It will be understood that the gas triode 84 is 
so constructed that a glow discharge can be in 
itiated With a very Small amount of energy Sup 
plied to the starter anode circuit to close the 
anode-cathode circuit through the tube. The 
tube ceases to discharge immediately when the 
starting potential is disconnected. In one in 
stallation the starter anode voltage had a mini 
mum peak value of 55 volts. Due to its manner 
of connection the current in the anode-cathode 
circuit of tube 84 flows in Synchronism with the 
current supplied by the alternator, and since the 
alternator is Synchronized With the engine, being 
driven by it, it supplies correctly timed current 
impulses having a frequency which Corresponds 
to the number of sparks required to fire the 
engine. The anode-cathode current flow through 
the timing tube is, therefore, controlled by the 
action of the starter anode. Every time that the 
starter anode 87 of tube 84 is positive, and the 
anode of one of the tubes 80 and 80' is also posi 
tive, the circuit through that tube from anode 
to cathode is closed, and the discharge in the 
particular tube is initiated. As in the System 
already described in Figure 2, tubes 80 and 80' 
are maintained in a threshold condition by 
alternating current being applied to their grids 
from the secondary of transformer T5. HoW 
ever, they are triggered into action by a slight 
increase of voltage resulting from Superimposing 
upon them current from the tube 84. 

It will be evident from the description which 
has just been given that the delivery of firing 
voltages to the various Spark plugs is determined 
by the position of the distributor arm associated 
With the distributor 89. As the alternator ro 
tates in Synchronism. With the engine which 
drives it, the tubes 80 and 83' are periodically 
triggered into action and the tube 84 determines 
by its firing impulses When firing voltages are 
to be applied to the circuits of the motor under 
control. Consequently, the tube 84 serves purely 
a tinning function and Operates as a timing de 
vice in the same manner as the devices fi and 

. It is, however, the triggering of tubes 80 
and 8' which actually furnishes the firing volt 
ages supplied to the individual transformers as 
sociated with the various Spark plugs on the 
engine, as timed by the tube 84. In the draw 
ing the tubes 80, 80' and 84 are shown, each 
as a separate unit, but it is possible to combine 
these units and place them all in a single en 
velope, and such a procedure is contemplated 
when practicable, that is, the showing herein is 
exemplary and illustrates the functional ele 
ments of the circuit without limitation to the 
specific location of the mechanical parts where 
the location shown is not critical. 

It will be clear from the above description that 
the present invention not only provides means for 
greatly increasing the firing rate of high Speed 
engines, but at the same time provides Safe 
guards at present unknown. It not only reduces 
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10 
the mechanical parts required, but eliminates 
failures due to coil-breakdown, to burning of 
Spark plug electrodes and other failures which 
are incidental to Systems employing many me chanical parts. 
While only a few embodiments are herein 

shown and described, it is to be understood that 
the invention is not limited in its scope to these 
embodiments except where such limitations are found in the appended claims. 
I claim: 
1. An internal.combustion engine ignition sys 

tem including a plurality of spark ignitors, a 
Separate ignition coil connected with each ignitor, 
a primary circuit including a source of electric 
potential, and a circuit, including a cyclically op 
erating distributor for transmitting power from 
the primary circuit. under low potential at timed 
intervals to the ignition coils to be stepped-up to 
high potential at the respective ignitors, said pri 
mary circuit including reversely connected thyra 
trons connected for rectification and circuits in 
cluding a timing device connected to an electrode 
of each of said thyratrons for maintaining them 
in condition to be triggered in response to the tin 
ing effect of said timing device. 

2. In an internal combustion engine ignition 
System, a Source of electric potential, a distributor 
including a plurality of terminals and a rotary 
contactor for progressive electrical connection 
thereWith, a pair of thermionic tubes connected 
to said source so as to be maintained in threshold 
condition by current from said source, the anode 
cathode circuits of Said tubes being connected in 
Series relation to said source and Said distributor, 
and a thermionic timing tube supplied with cur 
rent from Said source and arranged to trigger One 
of said pair of tubes into conducting condition 
simultaneously with each engagement of the dis 
tributor contactor with a terminal. 

3. An ignition system for high Speed internal 
combustion engine Systeins complising a source 
of alternating current, a plurality of Spark plugs 
and ignition coils, a rotary distributor to progres 
sively associate each coil. With said source, recti 
fying means interposed between said Source and 
a Selected coil and comprising a plurality of 
thermionic rectifier tubes, each having a grid the 
potential of Which controls the operation of the 
tube, and thermionic timing means rendered ef 
fective synchronously with said distributor for 
controlling the potential applied to said grid. 

4. In an internal combustion engine ignition 
System, a Source of alternating current, a pair of 
reversely connected thermionic rectifier tubes 
connected to said source to provide for full-wave 
rectification, each of said tubes having a controi 
grid, and being arranged to be maintained in 
threshold condition, a distributor comprising a 
plurality of terminals and a rotary contactor for 
progressive electrical connection therewith, 
means for connecting said distributor in series 
relation with said thyratrons and said Source, and 
a thyratron timing tube supplied With current 
from said source and arranged to trigger one of 
said rectifier tubes into conducting condition 
simultaneously With each engagement of the dis 
tributor contactor With a terminal. 

5. In an internal combustion engine ignition 
70 system, a source of alternating current, a pair 

of thyratron tubes connected to said Source So aS 
to be maintained in threshold condition and to 
become alternately conducting and non-conduct 
ing in response to changes in the polarity of the 

75 current from the source, a distributor comprising 
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a plurality of terminals and a rotary contactor 
for progressive electrical connection therewith, 
said distributor being connected in series relation 
With said thyratrons and said Source, and a ther 
mionic timing tube energized from said Source 
and arranged to trigger said thyratron alternately 
into conducting condition each time the distribu 
ton contactor engages one of its terminals. 

6. In an internal combustion engine ignition 
system, a source of alternating current, a pair of 
reversely connected thyratron tubes connected 
to said source so as to be maintained in threshold 
condition and to become alternately conducting 
and non-conducting in response to changes in the 
polarity of the current from the source, relay 
controlled means responsive to the output voltage. 
of said source for supplying the heaters of said 
thyratron tubes, a distributor comprising a plu 
rality of terminals and a rotary contactor for 
progressive electrical connection thereWith, said 
distributor being connected in series relation with 
said thyratrons and Said source, and a thermionic 
timing tube energized from said source and ar 
ranged to trigger Said thyratrons alternately into 
conducting condition each time the distributor 
contactor engages one of its terminals, 

O 

5 

20 

25 

12 
7. In an ignition System for high speed internal 

combustion engines, a source of alternating cur 
rent, a distributor including a plurality of termi 
nals and a rotary contactor for progressive elec 
trical connection therewith, an individual spark 
plug transformer connected to each of said ter 
minals, electronic means for rectifying current 
from Said Source and Supplying it to said trans 
formers under control of said distributor, and 
electronic timing means for timing the impulses 
Supplied to Said distributor through said elec 
tronic means. 

MAX THEODORE WINTSCH. 
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