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To all whom it may concern.

Be it known that I, RIcHARD VARLEY a, eltl-
zen of the United Stetes residing at Prmrl-

dence, in the county of Providence and State
of Rhode Island, have invented certain new
‘and useful Improvements in Induction-Coils,

of which the following 1sa full, clear, and exact
description.
Thisinvention relates to ind uetlon eoﬂs, and

has special reference to the vibratile circuit-
interrupter for the primary circuit thereof.

- T'he object of the invention is to provide a
construction and mode of operation for such

“apparatus which will afford low resistance at.
the closed contacts coupled with ease of in-

terruption or separation of the contacts.
The ordinary vibrator for induction-colls
consists of a tongue or armature actuated in

one direction by the magnetic attraction of

the coil and in the opposite direction by a
spring, the contacts controlled by said tongue
being normally closed and the spring being
applied in such a manner as to tend to hold

- them closed. An adjustment-screw is com-

monly provided to vary the tension of the

- spring, and thus the force, with which the two
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contacts.

- to separate the contacts, for then in case the

mary current.

contacts are pressed together during the clo-
sure of the circuit. Inasmuch as the magnet-

1sm of the coil must overcome the power of
this adjustable spring in order to open the

circuit, it 1s evident that there i1s a critical
point of adjustment of the spring where the
strength of the magnetic attraction is prop-
erly balanced against that of the spring, so
that the circuit will be opened promptly and
closed with sufficient force or pressure on the
contacts to afford a low resistance for the pri-
Increasing the tension of the
spring lowers the resistance of the contacts
by the pressure thereby afforded; but it.en-
tails more work upon the coil to separate the

ance at the contacts upon the closure of the
circuit, so that the full available current can

- How through the primary circuit, and it is

likewise desirable to have the construction
such that the coil will have little work to do

rate the contacts.

It 1s desirable to have low resist-

coi] 18 actua.ted at very short intervals and its
core does not become fully magnetized in the

time current 1s flowing such magnetism as is

induced in the core will be sufficient to sepa-
Obviously under these
conditions a device which affords extra pres-
sure at the contacts when the circuit is closed

| through the primary, which pressure is coun-

terected by an extraneous force at the mo-
ment the magnetism of the coil comes into
play to separate the contacts, 1s a desidera- -
tum. This, 1t is beheved 1S prowded bv my
invention. |

In the accompanying drewmo the figure
represents conventionally and dlaﬁ'tammatle-
ally my improvements in mduetlon coll cir-
cuit-controllers.

Referring to the drawing by letter, @ rep-
reseuts the usual bunehed 1r011 wire core of
an induction-coil.

b 1s the primar y winding of the coil, and ¢
the secondary winding. |

d 1s a plvoted armature subjected to the
magnetic attraction of the core ¢, which 1s
opposed by the pull of a light spring &', which
normally holds the ermeture agalnst a baek-
stop o~ -

E is an auxiliary electromagnet havmg two
windings thereon 1*epresented by ¢ and ¢, re-
spectively, which are wound 1in epposition to
each other or connected so that when current
flows through both of them simultaneously
the core 1s In a neutral magnetic condition.
In front of the pole-piece of this magnet ‘is

“an armature-lever 7, prDtE:d at 7' and car-

rying at its free end a strip of ivory or other
licht insulating material. (indicated by 7%.)
On the metal pertlen of armature 7 is a plati-
num contact #°, which is held nor mellvaﬂ ainst,

the end of a contact-screw ¢ by a spring £,

the end of the serew being tipped with platl—'
num 1n the usual manner. . The spring /4 1s
comparatively light, being sufficient only to
normally hold the contacts #° and ¢ together.
The insulating-strip /° carries another plati-
num contact 2, which stands opposite a simi-
lar contact 7 on the free end of armature-
lever ¢, but normally out of contact there-
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with.

a periodical circuit- contro]lel », these deﬂces
being connected in a circuit a part of which

may be orounded through a metallic frame
or other ﬂroundmﬁ' demce in the or dmmy

manner.
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W’here the a,ppamtus is used to tummh the

igniting-spark for an explosive- engine, the
“circuit-controller » will be on some shait or |
part driven by the engine, so that the circuit

will be closed at Such mtervals as will sup-
ply a spark at the terminals of the secondary

winding in the engine-cylinder at the proper
© instant to exp]ode the charge therein.

~ The operation of the appatatuq is as fol- |
- lows: Assuming the switeh s to be closed and
~ the engine to be running, when the primary
circuit is completed by the controller », cur- |

rent will low from source B, wire 1, primary
winding 4, wire 2, armature-lever f, contacts

- P and g, wire 3, wire 4, circuit-controller #, |
oground and wire 5 to batteary At the same

ow from wire 1
gnet K and wire

msta,nt a current will also
by wire 6 through coil ¢of mag

T to wire 4, thus connecting (3011 ¢ in shunt.

~or parallel relatmn with the primary wind-

| _3{#

T

tacts /° and g are
firmly together, producing a very low resist-

ing of the induction-coil.

sinultaneously energized, the latter by an in-

significant current, since the winding is.such

as to prevent any but a negligible amount to
flow therein, but still enouﬁ'h todraw strongly
upon the armature-.

for the instant pressed

o ance-contack and aﬁordmg a free path for the

. ]4(}

__ba!stew current through the primary wind-
This energizes the core of the induc--
tion-coil -which acts upon armature-lever d,
* causing it to move forward and bring the con-
tacts 7 and 2 together.

1110’

as tollows: from wire 1 by w:u"e 8, armature

lever ¢, contacts 7 and %, wire 9, coil ¢, and

~wire 10 to wire 4. Coil ¢ being chﬂ:’eruntlfﬂlv
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peated.

~wound to coil e the magnetism. mL the core of |
magnet K is neutr ‘L]IZE}C] and the force which
.' betore pressed the contacts #% and g together
isinstantly counteracted. Therefore the work
wluch the stroke of armature ¢ has toperform
“inorder toseparate contacts #*and g is merely |
that necessary to overcome the light sprmﬁ' i
and this it does with a sharp qumk action, since
it strikes the lever £ a hammer-blow.
- the opening of the circuit at the contacts
- and ¢ the primary winding is deénergized, and:

~ spring A returns. Mmature £, Whlle lever a
, whereupon the same
“eyele of operation ‘Lb{}VB described 1s re-
It will thus be seen that a construc-

is returned by its spring

~ tion has been provided wherein at the mo-

'ment t}he prunary (:11“0[1113 1s clased an- extra

In circuit with the 'primaf?’ winding
of the induction-coil is the usual battery or
source of electricity B, a hand-switch s, and

. The core « of the |
coil and the core of magnet K are therefore

ever f, so that the con-

Up@n |
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'pre%ure is brought to bear upon the main
contacts, whlch affords a full flow of current
through the primary, and this is immediately

succeeded by a counteracting of this extra

pressure, leaving the magnetism ot the in- -
‘duction-coil but 11ttle work to do to open the
circuit.

-~ The WllﬁldlI]U'S Of magnet D Wlll be of such
a nature that the amount of current taken by
It 1s obvious that

them will be negligible. |
said windings ¢ and ¢ may be placed upon

-separate cores and the cores presented to op-

‘posite sides of the lever / without departing
from the spirit of my Invention.
pointed out that sparking at the contacts 7°
|'and ¢ is largely prevented by the fact that

the contacts ¢ and 7 are closed when f° and g

are opened

Having described my invention, I claim—
1. In an_;mductmn -coil, the combination of
a vibratile circuit- cﬂntmller' means for creat-

_'1110‘ a pressure of the contacts thereof and

means for relieving said pressure during the

periods of energlz_atlon of the colil.

9. The combination of an induction-coil, a
pair of contacts controlling the circuit there-

of, an armature under the magnetic influence
of the coll, means for pressing said contacts
together at the instant of passing  current
'throuﬂh the coil, and means actuated by the

energlzed cmlf(}r relieving said pressure and
Sepdratmﬂ‘ the contacts, substantmlly as de-

| scrlbed -

It 1s also

70

75

30

90

95

'3. The combmatmn of an mductmn-coﬂ aQ

| pa,lr of contacts controlling the primary cir-
cult thereof, means for normallv holding said
contacts tocrether with alight pressure, means
for increasing said pressure at the instant
current is passed through the primary wind-

I0O

ing of the coil, and means controlled by the -

,mawnemsm of the coil for countera,ctmcr said

11:101 eased pressure.

This closes zmothe]: cir- |

. cuit parallel to the other two circuits traced,
45

. The combination. of an mductlon-cml

palr of contacts controlling the primary cir-
cult thereof, meansfornormally holding said
contacts tog ether with a hght pressure, means
| for increasing sald pressure at the instant
current is pﬂssed through the primary wind-
ing of the coil, and means controlled by the

magnetism of the coil for counteracting said

increased pressure and thereattet sepamtmﬂ'_
the contacts.

5. The combination: of an induction- coil, a
pair of normally ¢losed contacts contmllm@_
the primary circuit thereof an electromagnetﬁ
in circuit with the primary winding of the
mductmn-cml which when energized “tends to

press said contacts together, and means Con-

trolled by the magnetism of the coil for coun-

teracting the pressure of said contacts pro-

duced by said eleetromagnet. ' -
6.~ Thecombination of an induction-ceil, an

electromagnet adapted to be energized simul-

105_
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l 'E&HBO_USL}T with the primary of said coll, a pair -
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of contacts controlling the circuit of the pri-
mary and means Whereby the closing of the
circuit through said primary Wmdmcr and
electromagnet will first increase the pressure
of said contacts, then counteract said increase
of pressure and finally separate the contacts,
Substantmlly aS descrlbed

In witness whereof I subscmbe my signa-
ture in the presence of two witnesses. |

RICHARD VARLEY

Wltnesses
FraNk S. OBER
Warpo M. (JHAPIN;
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