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4 Claims. 

This invention relates to a device for observing 
and controlling the sparking action of ignition 
plugs in internal combustion engines whereby 
any mis?ring or fault in the sparking in one or 
more of the engine cylinders may be immediately 
located and corrected so as to ensure a positive 
and e?icient spark notwithstanding that the 
spark plug points or electrodes may become dam 
aged or coated with soot, oil or other foreign 
matter. 
The invention has particular advantages in its 

application to aviation engines owing to the 
elimination or minimizing of risks incurred due 
to faulty sparking or mis?ring, but it will be ob 
vious that the invention is also applicable to au 
tomobile engines and internal combustion en 
gines in general. , 

Besides ensuring a positive and ef?cient spark 
notwithstanding fouling of or damage to the 
spark plug points the invention enables the spark 
to be adjusted to suit varying conditions in the 
different engine cylinders thus ensuring proper 
explosion and preventing carbonizing of the cyl 
inders and pistons and condensation of the gas 
mixture which is liable to cause leakage of the 
condensed fuel past the pistons and dilution of 
the oil in the crank case. The invention also en 
sures cooler running and reduced fuel consump 
tion. ' 1 

Brie?y the invention consists in interposing in 
an ignition circuit between a magneto or dis 
tributor and a spark plug, a device for producing 
a spark gap which is visible and may be adjusted 
to thereby vary the length of the gap and thus 
increase or decrease the intensity of the spark 
created across the points of the spark plug. The 
adjustable spark gap device or the spark points 
thereof may be enclosed within a glass tube or the 
like so that the sparking of each of the engine 
cylinders may be continuously under the observa 
tion of the pilot, driver or attendant and any 
fault in one or more of the spark plugs may be 
immediately located and corrected by adjusting 
the visible spark gap as aforesaid. 
But in order that this invention may be better 

understood reference will now be made to the 
accompanying sheet of drawing which is to be 
taken as part of this speci?cation and read here 
with:— ' 

Figure 1 illustrates a device in accordance with 
the invention. 

Figure 2 is a cross section of the device seen 
in Figure 1. 

Figure 3 is an enlarged detail of a negative 
sleeve or capacitor embodied in the device. 

(Cl. 173-483) 

Figure 4 is an enlarged detail of a positive 
sleeve also embodied in the device. 

Figure 5 is a front View, partly in section, of an 
embodiment of the invention suitable for a six 
cylinder engine. 

Figure 6 is a cross section of Figure 5. 
Figures 7 and 8 illustrate a device according 

to the invention applied to an instrument board. 
Figure '9 is a diagram showing a plurality of 

devices connected between a magneto and series 65 
of spark plugs. ' 
Figure 10 is a diagram showing a plurality of 

devices connected between two rnagnetos and 
series of plugs. 
A device in accordance with this invention com- 70 

prises a ?rst or adjustable electrode 2 which may 
consist of a screw and is adapted to extend 
through a metallic sleeve 3 having a screw thread 
ed aperture 4 for the electrode 2. A terminal pin 
6 may project from the sleeve 3 to receive a con- 75 
ductor 5 leading from a magneto, distributor or 
a source of electric current. The electrode 2 is 
adjustable in relation to a stationary or second 
electrode 7 which may also consist of a screw. 
Between the adjacent ends of the ?rst and second so 
electrodes a visible and adjustable gap 8 is formed 
across which the current is caused to jump. A 
third electrode 9 which may also consist of a 
screw may be stationary, or, if desired, adjustable 
in relation to the second electrode ‘7, is also pro- 85 
vided to form a second gap 11 between one end 
and the adjacent end of the second electrode 
across which gap the current is caused to jump. 
The third electrode passes through a metallic 
sleeve 12 to which is connected a terminal pin 13 90 
adapted for connection to a wire or conductor 10 
leading to a spark plug. 
The aforementioned parts are suitably arranged 

and supported so that the gap 3 between the ?rst 
and second electrodes is visible to the pilot, driver 95 

60 

'or other person in charge of the engine so that 
when the device is in use any fault in the func 
tioning of the spark plug may be immediately per 
ceived by the'corresponding weakening or dis 
continuance of the spark across the gap 8 and may 100 
be at once remedied by manipulation of the ad 
justable electrode 2 to thereby increase the 
strength of the current and the spark produced 
by the spark plug. If the third electrode 9 is 
stationary, as indicated in Figures 1 and 2, there 105 
will be no need for the gap 11 between the second 
and third electrodes to be visible, but if the third 
electrode is adjustable then this gap 11 may also 
be visible. _ I 

The support for the elements of the device may no 
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2 
comprise blocks 14 of insulatory material in which 
the sleeves 3 and 12 are retained, the blocks be 
ing held in spaced relationship by bolts 16 encir 
cled by insulatory tubes 17. The second electrode 
may be clamped by nuts 18 to an intermediate 
insulatory plate 19. 
Whilst any suitable metals or alloys may be 

employed in the construction of the various elec 
trodes, sleeves and terminal pins, I have found 
that particularly satisfactory results are obtained 
where the following metals are employed. The 
terminal pins 6 and 13 should preferably be of 
mild steel. The sleeve 3 preferably comprises an 
outer annulus 21 of Lowmoor iron or Swedish 
iron, but Lowmoor iron is preferred, and an in 
ner annulus 22 consisting of an alloy of zinc, tin, 
phosphor tin and aluminium in the proportion 
of, zinc about 75%, tin about 15%, phosphor tin 
about 5% and aluminium about 5%. This sleeve 
3, owing to its molecular formation is purely 
negative in action and. has the tendency to at 
tract high tension current which in turn alters 
the molecular formation. The sleeve 3 may be 
said to constitute a capacitor. When the sleeve 
becomes fully charged the current reaches a high 
state of excitation before the current can pass 
along the ?rst or adjusting electrode which passes 
through the screwed aperture 4 in the inner an 
nulus of the sleeve 3. , 
The ?rst or adjustable electrode is preferably 

composed of an alloy of copper and tin in the 
proportion of, copper about 90%, and tin about 
10%. As high frequency current tends to ?ow 
to a point, the lower or current egress end por— 
tion 23 of the adjustable electrode 2 may be 
pointed or of conical formation, and the adjacent 
or ingress end portion of the second stationary 
electrode preferably has a flat top or enlarged 
head 24. This construction overcomes any tend 
ency of the current to flow back from the second 
to the ?rst electrode. The second electrode 7 is 
preferably composed of Delta metal and its lower 
or egress end portion 26 is also preferably point 
ed or of conical form, for the reason above stated. 
This electrode 7 functions as a conductor and is 
composed of Delta metal in order to prevent oxi 
dation. The nuts 18 encircling the second elec— 
trode are also preferably composed of Delta metal. 
By Delta metal, appearing herein and in the 
claims, there is intended to be described an al 
loy on the market under the name of Delta metal 
made up of copper, zinc, lead, iron, manganese, 
nickel and phosphorous, the lead, iron, man 
ganese, nickel and phosphorous being in rela 
tively small proportions. 
The third electrode 9 is preferably composed 

of copper, phosphor tin and aluminium in the 
proportion of, copper about 75%, tin about 15%, 
aluminium about 10%, and is provided at its 
upper end with a ?at portion or head 27, to pre 
vent back?ow of the current to the second elec 
trode. 
The sleeve 12 associated with the third elec 

trode preferably comprises an outer annulus 28 
of Lowmoor iron or Swedish iron, and an inner 
annulus 29 of copper, tin and aluminium in the 
proportion of copper about 75%, tin about 15%, 
and aluminium about 10%. This sleeve 12 con 
stitutes a positive base through which the current 
passes to the terminal pin 13 from which a cable 
or rod leads to the sparking plug. 
By constructing the various elements as above 

described I have found that it is possible to ob 
tain very high ampli?cation of high tension or 

_ frequency current and. to produce a spark across 

1,956,332 
the points of a sparking plug which is of extreme 
intensity or strength and of relatively long dura 
tion even if the points of the plug are fouled, 
damaged or spaced from each other too great 
a distance to enable an efficient spark to be ob 
tained under normal conditions. In fact with a 
device in accordance with this invention it is pos 
sible to produce at the sparking plug an intensely 
incandescent ray which will endure throughout 
the ?ring or power stroke of the engine piston. 
Such a ray will ensure that the oil or gas mixture 
whether rich or poor will be completely ignited or 
exploded. 
According to a practical embodiment of the 

invention a plurality of the visible and adjustable 
spark control devices may be assembled within a 
suitable casing 30, composed of insulating mate 
rial, as seen in Figures 5 and 6, provided in its 
front wall with suitable inspection facilities such 
as sets of windows 31 aligned with. the gaps be 
tween the first and second electrodes and be 
tween the second and third electrodes, the latter 
in this case being adjustable in relation to the 
second electrodes as will be seen in the drawing. 

If desired the second electrodes and the ad 
jacent parts of the ?rst and third electrodes may 
be enclosed by glass tubes 32 as indicated in 
Figures 5 and 6. 
In the arrangement illustrated in Figures 7 

and 8 a casing 30 containing a series of the spark 
control devices is attached to the rear of an instru 
ment board 33 provided in its front with window 
openings 34 which may be backed by glass or 
mica whereby the gaps between the first and sec 
ond electrodes are visible. Access may be had 
to the heads of the ?rst or adjustable electrodes 
by way of an opening 36 in the instrument board 
above the windows, this opening being normally 
closed by a hinged or other suitable ?ap 37. 
As indicated in Figures 9 and 10 two or more 

spark plugs 38 may be electrically connected to 
the sleeve 12 of each control device, while the 
sleeves 3 may be connected to a magneto 39. ' If 
desired however two: or more magnetos 39 or dis 
tributors may be connected to the sleeve 3 of 
each of a number of the devices so that in the 
event of failure of one magneto or distributor, ef 
ficient sparking may still be obtained through the 
medium of the magneto or distributor remain 
ing in operation. 
Numerous important advantages are attainable 

by the use of the present invention. The intense 
and prolonged spark or incandescent ray produced 
by the sparking plug ensures complete com 
bustion of the fuel and results in increased 
power and quicker acceleration. The complete 
combustion obtainable prevents carbonization, 
overheating and pro-ignition and tends to pro 
long the effective life of the engine. Furthermore 
with the present invention it is possible to use 
lower grades of fuel and yet obtain equal if not 
better working results. The points of the spark 
plugs are unlikely to become fouled or carbon 
ized and even if so it will not be necessary to 
clean same. In fact it is possible with this in 
vention to obtain satisfactory ignition with worn, 
dirty or damaged plugs which would be inopera 
tive in ignition systems not incorporating the 
present device. 
The visible indication a?orded, by this inven 

tion, of the strength of the sparks or rays pro 
duced in the engine cylinders enables the pilot, 
driver or attendant to’ readily ascertain and cor 
rect any ignition faults and to regulate the fuel 
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feed and other controls so that the maximum ef 
?ciency may be obtained. 
The invention is particularly advantageous for 

use with multi-cylinder engines as it enables 
sparks or incandescent rays of different intensity 
to be produced in each cylinder of the engine if 
so desired. Thus in instances where there are 
variations in the compression obtaining within 
different cylinders the strength of the spark or 
ray in any particular cylinder or cylinders may 
be increased or decreased without affecting those 
of the other cylinders. The important advan 
tage of being able to independently control the 
sparking in the different cylinders will be readily 
appreciated, and is unobtainable with existing ig 
nition systems. ' 

If desired the sleeves 3 and 12 may comprise 
inner and outer annuli of Lowmoor iron spaced 
apart and connected by radial arms or Webs to 
provide pockets which are ?lled with an alloy of 
copper, tin and aliuminium reduced to powder 
form. 
Having now described my invention what I 

claim as new and desire to secure by Letters Pat 
ent is: 

3 
1. A spark control device for the ignition sys 

tem of internal combustion engines adapted for 
connection in the ignition circuit between the 
magneto or the like and the spark plug, said con 
trol device including blocks having an outer an 
nulus of high grade iron and an inner annulus 
of an alloy of zinc, tin, phosphor tin and alumi 
num, and electrodes adjustably mounted in 
the blocks and composed of an alloy of copper and 
tin. 

2. A device according to claim 1, wherein one 
of the electrodes is composed of an alloy of cop 
per, phosphor tin and aluminum. 

3. A device according to claim 1', wherein the 
electrodes are aligned, one of the electrodes being 
composed of an alloy of copper and tin and the 
other aligned electrode being composed of an 
alloy of copper, phosphor tin and aluminum. 

4. A device according to claim 1, wherein the 
electrodes are three in number and arranged in 
adjustable alignment, the ?rst and third elec 
trodes of the series being composed of alloys in 
cluding copper and tin and the intermediate elec 
trode of the series being composed of Delta metal. 
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