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To all whom it may CORCETTV:

Be it known that I, RIcHARD V ARLEY, aciti-
zen of the United States, residing at Provi-
dence, in the county of Providence and State
of Rhode Island, have invented cerfain new
and useful Improvements in Induction-Coils,
of which the following is a full, clear, and ex-
act description. ’

This invention relates to induetion-coils,
and has special reference to spark-coils used
for igniting the charge in explosive-engines,
and is especially adapted for use upon auto-
mobiles.

The primary object of the invention is to
provide a coil which need not ever be put out
of use, even for an instant, by reason of a fail-
ure of the vibrator.

To this end the invention consists of an in-
duction-coil having two vibrators both of
which are in motion during the operation of
the coil, but only one of which is at the same
time interrupting the primary circuit, the
other being vibrated idly, its motion, how-
ever, being utilized to clean or brighten its
contacts. Thus when the active circuit-con-
trolling vibrator becomes defective by reason
of the corrosion of its contacts due to the
spark it may be cut out of the circuit and the
second vibrator thrown into circuit by a suit-
able switch, the defective vibrator then con-
tinuing its mechanical vibration to polish its
corroded contacts. Furthermore,in caseeither
of the vibrators becomes deranged or incapaci-
tated from any other cause it may be bodily
removed from the coil for repairs and the
other vibrator substituted for it in the circuit.

The invention will be described with more
particularity in connection with the accompa-
nying drawings, in which—

Tigure 1 is a side elevation of a casing sup-
posed to contain an induction-coil and fitted

with two vibrators, and Fig. 2 is a diagram

of the circuits used in carrying out my inven-
tion. ,

The induction-coil may be of any approved
construction and, as usual, will be placed in

a suitable casing consisting of a box A and a
base A’. On each end of the casing is aflixed
a frame B, in which is mounted any suitable
type of vibrator, the armature of which is in-
dicated at 5, standing in front of the project-
ing core ¢ of the induction-coil. This frame
is attached to the head or end of the casing
by means of screws ¢ or in any other manner,
so that it may be removed bodily from the cas-
ing without difficulty. Iach vibrator con-
sists, essentially, of the armature b, which is
attached to a spring-plate ', fixed at one end
5o that it will vibrate freely under the inter-
mittent attraction of the magnetic core of the
induction-coil. On the back of the spring-
lever is a platinam contact #*, which is adapted
to make and break connection with the end of
a screw §°, to which another platinum contact
is fixed.
primary current flows, are made of platinum,
because that metal resists corrosion better than
any other. In time, however, the arc which
forms at each opening of the circuit will
roughen, pit, or corrode the surfaces so much
as to make a high-resistance joint when the
two contacts come together, and it then be-
comes necessary to clean, polish, or renew the
platinum swrfaces. During this operation
the ordinary induction-coil is thrown out of
use, and if such a coil is used to ignite the
charge in a gas-engine the engine must stop
wntil the repairs are made. I will now de-
seribe the operation of my invention, where-
by this difficulty is avoided, and at the same
time will describe the electric circuits and
other apparatus used in connection with spark-
coils.

The battery is indicated at M, the primary
winding of the induction-coilat p, the second-
ary winding at 7/, the external or mechanical
cirenit-controller at ¢, a condenser at f, and
a two-point switch at g.  Only one of the vi-
brators can be in circuit at the same time, the
particular one being determined by the posi-
tion of the switch g. Let it be assumed that
the switch is on contact 1. 'We then have a

These contacts, throungh which the.
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circuit from battery M by wire 3, through the
primary p, wire 4, wire 5, vibrator ¥, back
contact-screw 0%, wire 6, switch-lever 7, wire
8, circuit-controller ¢, and wire 9 to battery.
The circuit-controller ¢ is a ring or disk ro-
tated by the engine and having an insulating-
rim containing a conducting-segment which is
brought into contact with a brush for an in-
stant during each rotation to thus complete
the circuit from wire 8 to wire 9. The tend-
ency of vibrator 4 is to rest against the
screw 0°.  Hence at the moment the circuit is
closed by the circuit-controller ¢ the current
flowing through the primary winding ener-
gizes the core and the vibrator is given a num-
ber of movements due to its own automatic
control of the circuit in the usual and well
understood manner until the circuit is again
opened by the circuit-controller ¢. Each se-
ries of vibrations produces sparks or -Aame
between the terminals of the secondary wind-
ing in the cylinder of the engine and ignites
the charge. At each opening of the circuit
by the vibrator between the platinum con-
tacts a small arc is formed which eventually
corrodes or oxidizes the surfaces and prevents
a good closure of the circuit on the backward
movement of the vibrator and so lessens the
spark between the terminals of the secondary
winding. “When this occurs or before it oc-
curs, the switch-lever 7 should be thrown to
the point 2. This establishes a new cireuit,
which omits the vibrator at the right-hand
end of the coil, but includes the vibrator at
the left-hand end, the circuit being as fol-
lows: from battery by wire 3, the primary
coil, wire 4, wire 5, the vibrator ¥ at the left-
hand end of the coil, the corresponding con-
tact-screw 0°, wire 10, switch-lever 7, wire 8,
circuit-controller ¢, and wire 9 to the battery.
The circuit through the vibrator at the right-
hand end of the coil, it will be observed, iIs
open at the switch g. The new vibrator will
now act in the same manner as described in
connection with the first-mentioned vibrator
and the coil will continue its work without in-
terruption. It will now be seen, however,
that while the left-hand vibrator is controlling
the circuit the right-hand vibrator continues
to vibrate under the intermittent magnetic at-
traction of the core of the coil. Consequently
the idle vibrator hammers or chatters its plati-
num contacts, which gradually knocks off the
scaleand polishesthe platinum surfaces. Thus
by the time the contacts of the second vibrator
become corroded those of the first vibrator are
againin good condition and the switch can be
again thrown to the right, whereupon the con-
tacts of the left-hand vibrator will be cleaned
and polished. If either vibrator becomes in-
capacitated from any other cause, such as
breakage of the parts, it can be bodily re-
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moved for repairs by removing the frame B,
the other vibrator remaining in service and
thus avoiding the necessity of a stop of the
engine.

Many of the difficulties experienced in run-
ning automobiles can be traced to imperfect
contacts at the vibrator of the induction-coil,
and much time is spent on the road, when a
stoppage ocecurs, in examining and cleaning
thecontacts. Withmy improvement the time
required to examine the contacts is not neces-
sary, since by throwing the switch it can be
ascertained at once whether the trouble is
with the vibrator or in some other part of the
machinery. Ifthetroubleis with the vibrator,
it is cured by the substitution of the second vi-
brator. Ifthetroubleisnotwith the vibrator,
the operator knows it at once and does not
spend time examining the vibrator, but looks
for the trouble at other points.

The circuit-controller ¢is on a shaft in elec-
trical connection with the frame, its metal
parts being therefore grounded, as shown.
The single condenser f serves for both vibra-
tors by connecting one of its poles with the
wire 5, as shown, and grounding the other.
This shunts the.condenser around either pair
of contacts that happens to be in service.

It isobvious that my invention includes the
use of two or more vibrators on a single coil
and the location of them either at both ends
or at one end of the coil. Two or more vi-
brators can readily be actuated by one end of
the magnetic core.

Having described my invention, I claim—

1. The combination with an induction-coil,
of a plurality of vibrators therefor and a switch
for throwing any one of them into circuit at
will.

2. The combination with an induction-coil,

ftwo vibrators constantly subject to the mag-
netic attraction of the coil and a switch for de-
termining which of the vibrators shall control
the circuit of the coil.

8. The combination with an induction-coil,
of two vibrators both of which vibrate during
the operation of .the coil, while only one of
which interrupts the primary circuit.

4. The combination with an induction-coil,
of two vibrators both actuated thereby, one
of which interrupts the primary circuit while
the other cleans its contacts.

5. The combination with an induction-coil,
of two frames removably attached thereto and
each carrying a vibrator, and aswitch adapted
to direct the primary current through either
vibrator at will.

6. The combination with an induction-coil,
of two vibrating circuit-controllers therefor,
a mechanical circuit-controller, a source of
current and a switch, the switch being con-
structed to connect the primary winding of the
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induction-coil, the source of current and the | brator at will and a condenser in shunt to the
mechanical circuit-controller in series with | contacts of each vibrator. 10
either of the vibrating circuit-controllers, at In witness whereof I subseribe my-signature
will. in presence of two witnesses.

5 7. The combination of an induction-coil, RICHARD VARLEY.
two vibrators actuated thereby and each con- ‘Witnesses: '
trolling a pair of contacts, a switch for direct- M. M. CroswgLL,
ing current through the contacts of either vi- Wirrerr CHADWICK.




