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To all'hom it may concern: 
Be it known that I, FREDERICK CHANNON 

PERREM., a subject of the King of the United 
Kingdom of Great Britain and Ireland, re 
siding at 20 Mount Merrion Avenue, Black 
rock, in the county of Dublin, in that part 
of the United Kingdom called Ireland, have 
invented new and useful improvements for 
Spark Generators for Internal-Combustion 
Engines, of which the following is a speci 
fication. 
The invention relates to devices in which 

vibratory contacts are utilized, as for ex 
ample, Ruhmkorff coils, or induction coils 
of other types, and more particularly to Such 
devices that are used for supplying a high 
tension current for the ignition of internal 
combustion engines. 

In connection with such apparatus, the 
contacts are alternatively made and broken 
at a very high rate, and even when they are 
used intermittently, the service demanded 
of them is exceptionally severe. It is one 
of the objects of my invention to provide a 
vibratory contact device that is not only re 
liable in operation, but durable as well, and 
without danger of undue or rapid deteriora 
tion of the contact. points. 
The main cause of Wear or distortion of 

the contacts, is the sparking that usually 
occurs at each breaking of the contacts, 
which Wears away or distorts the contact 
points, So that after a While the function 
ing of the device becomes materially poorer, 
and it must be repaired or replaced. I have 
found that this sparking may be substan 
tially entirely eliminated upon the fulfill 
ment of certain requirements, one being that 
upon an incipient separation of the contact. 
points, a large resistance shall'immediately 
exist between them. This Is obtain by en 
closing the contacts in an air tight space. 
In order to secure the resistance effect this 
space may be arranged to be filled with an 
inert gas, but I preferably exhaust the space 
to a high degree, since I find that in such 
an exhausted tube or space, the separation of 
the contacts even by a small amount, intro 
duces a resistance between them of the de 
sired order of magnitude. In order that the 
contacts may be sealed permanently in this 
receptacle, their operation is effected by a 
magnetic force originating externally of the 
tube. This arrangementis also of benefit 
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in permitting the use of a compact and 
easily replaceable contact device. 

If however no further provision e pres 
ent than the means for introducing the high 
order of resistance between the contacts, 
When they separate, a substantial amont of 
sparking may yet occur. This is due to the 
fact that insuch high tension systems, a 
secondary yvinding is provided in which a 
high tension cuirrent is induced by the rapid 
making and breaking of the primary circuit 
at the contacts; and there is a counterpart; 
in the primary coil, of this secondary cur 
rent which may be aptly termed the kick 
back current. This current has a strong 
tendency to persist 
separate. - 

In order to prevent this flow of current 
across the contacts, i provide a parallel path 
therefor, in the form of a condenser which 
is connected across the contacts. This con 
denser thus serves to absorb the kick-back 
current. 
As an example, Without confining myself 

strictly thereto, I make reference to the ac 
companying drawing which shows a part. 
sectional plan of my invention applied to 
an induction coil or transformer that is 
adapted to supply the ignition circuit for 
an internal combustion engine. 

Referring to the drawing 1 is the induc 
tion coil or transformer, one end of the core 
of which is shown at: 2. 
At 8 is shown a tube of glass, metal or 

other suitable material, which, after inser 
tion therein of the “nnake and breakº ar 
rangement is exhausted of air. Such ex 
haustion i find produces the desired high 
resistance between the Separated contacts 
and is preferable to an arrangement utiliz 
ing an inert gas orgases. 
The chamber 3 is connected by Surround 

ing supports 4 and studs 5 with the primary 
winding of the coil 1. 
Adapted to fit and retain its position in 

the chamber 3, is a “make and breakº ap 
paratus comprising a base 6 of fibre, glass, 
porcelain or any other suitable material, 
carrying at one end the suitably supported 
vibrator 7 having at, or near its free end 
the lower contact disc 8, over which disc is 
supported by a bridge 9 the top contact 
10 carried by a screw 11 provided with a 
lock-nut by which the contacts can be ad 
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justed So that, as aready mentioned, a high 
tension spark or discharge may pass, When 
l'equired between the ends of the seconday 
winding of the indiction coi or othei' ap 
paratuis. 
The free e ind of the vibratori has depe:d- 

ing from it a Soft irono other Suitable disc 
12 so located Within the chambe' 3 that it 
Will pick up magnetism from the core 2. 
The vibrator 7 is connected with the pri 

mary Winding and the condenser (which is 
not shovsºn in the drawings) by a copper or 
platinuum Wire 13 fused into the glass o' 
other imaterial of the chamber 3, and the 
bridge 9 is connected with the condenser 
and one of the terminals by a copper or plat 
inum Wire 14 also füSed into the chanaber 3. 

In the application of this invention to the 
ignition of the explosive mixture in an in 
ternal combustion engine, an ordinary in 
duction coil could be employed, and on top 
of the box containing the windings could be 
removably held the exhausted chamber or 
receptacle containing the “make and breakº 
device, the magnetism from the core of the 
coi passing through the glass or other wall 
of the chamber So that When the current is 
established, a secondary spark will be set up 
in the Sparking plug. The condense in the 
primary circuit provides an absorbing pass 
for the equivalent current tending to flow 
across the separated contacts. 
The application of this invention to the 

ignition of the fuel of internal combustion 
engines Would obviate the magneto with its 
complications, cost and liability to sullk for 
long or short periods for no apparent rea 
son, with the disadvantage of affecting all 
the cylinders, Whereas a unitary method of 
ignition which this invention affords has 
much to commendit provided the contacting 
parts are working under such conditions 
that they Will endure for a Very prolonged 
period without oxidizing or volatilizing, and 
without any attention or adjustment; and 
that, at the end of Such a period, another 
chamber containing a “make and breakº ap 
paratus can be instantly fixed in the posi 
tion previousy occupied by the Worn-out 
apparatus. The l'eplacement of the cham 
ber, moreover, by means of the studs 5 can 
be effected with great rapidity by an un 
skilled person. I am aware that vibratory 
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generators operating on the same general 
principles as that described, lhave been used. 
heretofore, for purposes other than the igni 
tion of interna combustion engines: but 
such generators have been found incapable 
of use for this purpose, due to the la 'ge 
ctirrent that must be supplied to the igni 
tion plugs, and to the extreme rapidity at 
which the contacts must operate to provide 
the high tension required. This problem 
has been solved by the use of the evacuated 
tube in which the contacts are not subjected 
to oxidation ol other fons of burning: and 
by the use of the absorbing condenser, which 
insures against pitting or roughening of the 
contactsby absorbing the kick-back current. 
Although platinum may be employed for 

the contacting parts of the invention, never 
theless, the invention enables silver, steel, or 
other cheap metals to be used thus making 
for economy without detracting from the 
efficiency and life of those parts. 
What I claim as my invention and desire 

to Secure by Letters Patentis:– 
1. The combination with the ignition coil 

of an internal combustion engine, of an 
interrupter mounted on the coil casing, said 
interrupter comprising a vibratory contact, 
an armature attached to said contact, an 
evacuated chamber, said contact and arma 
ture being enclosed in said chamber. 

2. The combination with an ignition coil 
of an internal combustion engine, said coil 
lhaving a magnetic core projecting through 
the coil casing, of an interrupter mounted on 
said casing and comprising a vibratory con 
tact, an armature connected to said contact 
and adapted to be actuated by Said magnetic 
core, and a vacuum chamber in which said 
armature and contact are enclosed. 

3. The combination with an ignition coi 
of an internal combustion engine, of a vac 
uated chamber mount ed on the coil casing 
adiacent the magnetic core of the coi, an 
interrupter comprising a vibratory contact, 
an armature actuated by the magnetic core 
and coil for opel'ating said contact, said 
armature and contact being enclosed in said 
chamber. 

In testimony Whereof I have signed my 
name to this specification. 
EREDERICK CHANNON PIERREM. 
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