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~ To all whom it may concern:

Be 1t known that I, Ernzst C. WiLcox, a
citizen of the United States, residing at

Meriden, county of New Haven, Connecti- |
5 cut, have invented certain new and useful |
Jinprovements in - Electrical Spark Appa-

ratus, of which the follgwing is a full, clear,

~ and exdct description.
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‘the apparatus.

My invention relates to improvements in
electrical apparatus, and particularly to in-
‘duction coils for sparking devices. ~ =

‘The object of the invention is to provide
a simple compact apparatus, the parts of

which may be readily assembled and dis-

assembled, and:- which may be readily ad-
Justed.

A further object is to provide for conven-
1ient and compact electrical connections with-
In the casing of the apparatus.

Briefly described, the invention comprises
the employment of apparatus arranged to
be assembled.in units, each unit having the
usual primary and secondary coils, together
with a vibrator. | ' _

Thisapplication is filed as & division of my
copending application Serial No. 289,062,
filed November 25, 1905.- .

The preferred embodiment of my inven-

tion 1s illustrated in the accompanying draw-

ings, in which— . |
Figure 1 is a conventional view of an ar-
rangement of the coils,casing and electrical
connections. Fig. 2 illustrates an ordi-
nary rorm of switch plug to be used with
Fig. 8 18 a vertical section
on llne Y—Y, Fig. 4 of the casing showing
the contained coils. FKig. 4 1s a front view
of the casing, the cover being shown in
dotted outhine. Fig. 5 is a bottom plan
view of the casing shown in Figs. 3 and 4.
- In Fig. 1, the elements are represented in
conventional diagram. R 1s a receptacle
or casing .or the coils. U—U’ are the units
or boxes containing the coils and condensers
and carrying the vibrators V—V’. B—B’
indicate the usunal batteries. .
are shown for two batteries, but it is obvi-

~ous that the invention could be applied to

50

the use of one battery. C 1s a commutator
or make-and-break device for interrupting
the primary circuits.
plugs or ignition devices.

The circuits

I—I’ are the spark |

i

tuated by the electromagnet.

it sppiication ﬁ.lnd February 13, 1908,

The invention is illizstrated as applied to

a system employing two spark plugs for
corresponding engine cylinders.

Reference numerals on the different fig-
ures of the drawings indicate corresponding
parts. The numerals having indices indi-
cate a second set-of corresponding parts.

1 1s the primary coil, 2 is the secondary
coll, and 8 is a magnet core for the coil.

4 1s a condenser which 1s shunted or

55

60

bridged, as shown, with the contact device

or vibrator. - _

5 1s a lateral contact on one of the re-
movable units, which is connected to its
primary winding. | |

6 is a base contact carried by the umnit
and connected to the secondary winding.

While the invention herein does not relate

to the vibrator, the parts thereof are indi-

cated for the purpose of showing the com-
plete construction. - |
-7 18 the adjustable member of the vibrator,
which 1s connected to the two windings.
8 1s the armature or vibrator member ac-
This 13 con-
nected to the lateral contact 9 on the unit U.
10 1s a second adjusting screw for varying
the tension on the armature.” _
The receptacle or casing R, which
adapted for installation in any convenient
place, for instance on a power launch or
motor vehicle, contains interior terminals
and  carries exterior terminals, through
which the primary and secondary. currents
are carried. Of these terminals 11 1s a
lateral contact plate i1 the form of a spring
mounted upon the interior of the casing and
adapted to be engaged by ‘the ccatact 5.
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This 1s connected through a switch herein-

after to be described, and exterior terminals
. 13 1s a second lateral con-

12 to the battery
tact here shown as mounted upon the in-
terior of the casing adapted to be engaged

the contact 9, and which 1s connected
through the exterior terminal 14 to a con-
tact 15 of the commutator or make-and-break
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device. The side spring contact between the

vox;and each coil unit will hot only provide
an electrical connector, but also serves to
steady - each unit therein. It will also be
seen that the slightest vibration of a coil

unit 11 the container or box will be sufficient
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to cause said spring contact to rub on 1t$

~ companion contact so as to wear away any
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companion contacts bright.

-apparatus, &

corrosion and keep both of said contacts
bright and clean and correspondingly ei-
fective. Heretofore in devices of this type
each coil unit has been so positively held
in place or clamped, as by some form of
bhinding screw, so as to prevent vibration
within the case. As distinguished there-
from, my coil unit, while held with sufficient
frmness, is freely mounted 1n the case so
that the slichtest vibration may be availed
of for the useful purpose of keeping the
The point 16
on the commutator engages the contact 15
once in every revolution for interrupting
the primary circuit. |

17 is an interior contact on
the casing, in the form of & spring,

the base orf
which 1S

connected to the exterior projecting post 13.

The spring and base are mounted in the in-
sulating block 19, which 1s
bottom of the receptacle.

surrounded exteriorly by

sleeve 20, which 18 screwed to the

iy

The base 18 1s
the protecting
block 19.

The ‘base contact 17 1s adapted to be en-

onged by the contact 6 of the coil U, so that
the secondary current flows through the
spark or ignition device I. The batteries,
commutator and ignition device are all
orounded ordinarily on the frame of the
o achine. Kach unit has a top plate 21 of

insulating
tor. These top plates
receptacle or casing I, and are held in place
preferably py a snap spring 22, which over-
lies their adjacent corners. |
03 is the cover of the receptacle, which
houses the vibrator.
" As shown in Fig. 1, the contact 11 for
the primary winding of the coil, 1s con-
nected to the battery. The corresponding
contact 117 for the second coil 15 2iS¢ COD-
nected to the battery by the same wire, this
connection between the. two contacts being

preferably within the receptacle or gasing,
‘as shown. In the operation of the sparking

switch may
torred form of which 1s illustrated at X,

Fig. 1. This switch may be attached to the

front of the casing R, as here shown, but
‘+ ig obvious that the same may be placed
in any other position convenient for opera-
Tn the construction here shown, the
switch comprises a tubular socket 24 1n-
clined downward and outward
that it may be readily _
tocted from the entry of dirt or moisture.
05 is a spring finger carried by the terminal
926, adjacent to the interior end of the socket
o4 The socket 24 is connected to the con-
tact 11 and thence to the primary winding.
The terminal 26 is connected to the terminal
12 and thence to the battery

 and b’&ttei'

secured to the

- material, which carries the vibra-
fit snugly within the

be used, the pre-

slightly, so |
accessible but pro-

| not affect the-eledtrical,

B. The socket

1 oring 95, terminal 26, terminal 12" | coils mounted therein, and

909,043

B’ correspond to 24, 25, 26, 12
and B, and are connected 1n the same way.
o7 is a socket also connected to the contact
11. 9898’ are springs connected to the
terminals 26—26". - '
Tor operation of the switch, any ordinary
form 'of switch plug, as 29, Fig. 2, having
2 metallic portion 30, may be employed to
connect the sockets 24 and 27, -and the
springs 25 and 28 upon the terminals 29.
When the plag 29 is inserted in one of the
soclets of the switch, for instance 24, with

the circuit closed through the commutator C,
through

current flows irom the battery B
oround to the commutator C and from the
opposite terminal of the battery through box
terminal 12, switch terminal 26, spring 29,
plug 29, socket 24, contacts 11 and 5, pri-
mary winding 1, vibrator terminals 7 and 8,
contacts 9 and 13, and commutator terminal
15, with the condenser 4 switched around
the bresking point in the vibrator. When
the plug 29 1s inserted in the socket 24’, with
the cireuit closed through the commutator C,
the current may be similarly traced from
the battery B’. When the plug 29 1§ - IN-
corted in the socket 27, the apparatus 1S
thrown in operation with both batteries in
parallel. By this means it is possible to
obtain the requisite current when both bat-
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teiies have somewhat deteriorated, if such a

condition should cceur.

What I claim 1s:

1. In an ignition system, the combination
of a box or casing, a plurality of induction
coils mounted therewn and independently re-
movable therefrom, a source of electricity
common to all of the primary windings of
said induction coils, at least two electrical
connections being established by the inser-
tion of a coi] 1n the
its primary- coil 1
of electricity, and
nections whereby the removal of a coil from
he box or frame will not affect the electrical
connections to the other cotls.

9. In an ignition system, the

circuit with said source

combination

box or casing,to connect

100

10

independent circult con-

11

of a box or frame, a plurality of induction

coils mounted therein and independently re-
movable therefrom, a source oI electricity
common to all the primary windings of said
:nduction coils, firing devices. external to
<aid box or frame, at least two electrical con-
nections being established by the act of
inserting a coll in the box or franie to con-
nect its primary coil in circuit with said

11

=t
L

source of electricity and its secondary coil

"1 cirenit with said firing devices, and inde-

pendent circuit, connections whereby the re-

moval of a coil from the box or frame will

other. coils.

3. Inan igniticm 'S}fétem, the combination
of a case or.irame, a plurality ot induection

connections to the -

5
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h.

)
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O

independently ie- | 130
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movable therefrom, a source of electricity [ box or frame with one member of each pair

coramon to all the primary windings of said
1nduction coils,

at least two electrical con-

nections being established by the act of
mounting & coil in the box or frame to auto-

‘matically connect its primary coil in circuit
with said source of electricity, the electrical

connections to -each coil bemg independent

of the connections to the other coils.

4. In an 1gnition system, the combination

of a box or frame, a plurality of induction
‘coils mounted therein and independently re-

movable therefrom, a source of electricity
common to all the prlmary windings of said
induction coils, firing devices external to
said box or frame at least two electrical
connections heing established by the mount-

1ing of a coll 1n “the box or frame to auto-
'mqtlcally connect its primary coil in circuit

with said source of electricity and its sec-
ondary coil 1 cireuit with said firing de-
vices, the electrical connections to each coil
bemrr independent of Lhe connec,tlons to the
other colls. | '

. In an ignition system, the cambma,tmn
r;f a case or frame, a plurahty of induction

colls 1nounted therem and 1ndependently re-
“movable therefrom, two electrical contacts
‘permanently fixed 1n the case or frame for

cach induction coil, means for connecting
the terminals of the primary windings of
cach coil by

electucally connected together and to one
pole of a source of electricity, and a commu-
cator adapted to connect the other contacts
successively with the other pole of said

‘%{}111‘(‘6 o e]ectrlclty

. In an 1gnition system, the combmatmn
of 2 case or frame 2 plurahty of induction
coils mounted therein and independently re-
movable therefrom, two electrical contacts

permanently fixed in the case or frame for

each induction coil, means for connecting the
ferminals of the primary windings of “each
coll by the msertion of said eoil w.lthm sald

‘case or frame with two of said contacts, one

each of said contacts being electrically con-
nected together and to one pole of a source
of electricity, a commutator adapted to con-

‘nect the other eontacts snccessively with the

other pole of said source of electricity, and

GO

()

means -whereby the secondary wmdmﬂ‘ of

each co1ll 18 connected 1m eireutt fmtomfm&
ally when the fermma,lc; ot the primary are

connected.
7. In an 1gn1‘tmn %Ve,fem the combination |

of a case or frame, a pnuﬂﬁfv of induetion

colls moninted ﬂwrem and ndependently re-
movable therefrom. a pair of electrical con-
tacts permanently fixed in the box or frame
for cach indnction coil, means for .connect-
ing one terminal of the primary winding of
each coil by the insertion thereof within said

| the act of inserting said coil.
within said case or frame with ‘Lwo of said
contacts, one each of said contacts ‘being

of contacts, a conductor connecting ‘said
members of each pair of, contacts to each
other and to one pole of a common source

~of electricity, and a commutator adapted to

connect the other contacts of each pair suc-
cessively with the other pole of said source
of electricity.

8. In an ignition system, the combination
of a box or frame a plurahty of induction
colls mounted therem and independently re-
movable therefrom, a pair of electrical con-
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tacts permanently fixed in the box or frame

fnr each induction coil, means for connect-

“ing one terminal of the primary winding of

each coil by the insertion thereof within. the
case or frame with one member of each pair
of contacts, a conductor connecting said
members of each. pair of contacts to each
other and to one pole of a common source

80
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of electricity, a commutator adapted to con-

nect the other contacts of each .pair succes-
sively with the other pole of said source of
electricity, and.means whereby the second-
ary Wmdmo" of each coil 1s connected in eir-

- cult automatlcally when the termmal‘s of the

pmmary are connected,

.90

9. In an 10'1111:1011 system, the combination

of a box or casing, a plurality of induction
colls mounted therein, a contact for the pri-
many winding of each coil mounted in the
boX or casing, an electrical connector be-
tween said cc-ntactq within the box, a source

of electricity, a connection between said
source and sald connector, an-electrical con-
nection ‘established by the act of inserting .a
coil 1n ‘the box or casing to automatlcallv

connect 1ts primary windings in circuit ‘with

said source of electricity, and independent
circult connections whereby the removal of
a coil from the box or fram& will not affect
the electrical connections to the other coils.

10. In an 1gnition system, the combina-
tion of a box
tion coils mounted therem a, contact for the
primary winding of each coil mounted in the
box . or casing, an electrical connector be-

tween said contacts, a- source of electricity, -

a connection between said source and said
ﬂ(;nnector firing devices external to said box
or frame, an electrical conneetion established
by the act of inserting-a coil in the box or
casmg to autmnatzcally connect 1ts primary
‘WlﬂdlﬂﬂS 1n circult with said source of elec-
trieity and its secondary winding m crreutt
with said firing device, and independent cir-

{ or casing, a plarality of indue-
110
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120

cuit fﬁzmﬂf*twnf: whereby the removal of a -

coil from the box or frame will not affect
the elertucfll_ connections to the other coils.

11. in an induction coil” apparatus, the
combination of a casing having three termi-
_nals arranged on the inner Twall thereof,
three terminals for external connection on.

the exterior thereof, with an induction coil
unit comprising a box, a vibrator ea: Ied

F
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and adapted
minals in the casing by the act of inserting

and arranged

iconnections to the other coil, and
5o removably holding the box
the casing with the proper terminals in en-
oagement with one ancther. - a

—_

thereby,
and arranged on the exterior of sald box
to engage with the Interior ter-

he coil box in the casing, and means for re-
movably holding the box securely in position
in the casing with the proper terminals” in
engagement with one another. -

7o In an induction coil apparatus,
combination of a casing having three termi-
nals arranged on the inner wall thereot,

three terminals for oxternal connection on

the exterior thereof, with an induction coil
unit comprising a box, a vibrator carried
thereby, three contact terminals carried by
on the exterior of
ne of said terminals being at the side ot
<aid box, all of said terminals being adapted
engage the interior terminals

box in the casing. L |
13. In an induction coil apparatus, the
combination of a casing having three termi-
nals arranged on the inner wall thereof,
hree terminals for external connection on
the exterior thereof, with
unit comprising a box, & vibrator carried
thereby, and three contact terminals car-
ried by and arrangec on the exterior of said
box and adapted to make electrical connec-
tion with the interior terminals in the casing
by the act of inserting the coil box in the
casing, provision
holding the box' in nosition in the casing
with the proper terminals in engagement
with one another. .
14, In an ignition system, the combination
of a box or casing, a plurality ot induction
coils mounted therein and independently
removable therefrom, a SOurce of electriclty
common to all of the primary windings of
said induction cotls, electrical connections
ostablished by the act of inserting a coil 1n
the box or casing to simultanecusly connect
its primary coil in circuit with said source
of electricity, independent circuil connee-
ions whereby the removal of
the box or frame will not affect the electrical
‘means for

in position 11

15. In an lgnition system, the combination

of 2 box or frame, a plurality
remoy able therefrom, a source of electricity
common to all the primary
induction coils;- )
said box or frame,. electrical connections es-
tablished by the act of inserting a coll in the

‘box or frame to iinuitaneously connect its:

prifaary coil In circuit with said source of
olectricity and its secondary coil in circull
with said firing devices, independent circutt
connections whereby the

three contact terminals carried by from the box

the

said box

an induction coil

Tetween said contacts, a source of

being made for removably

oagement with one another.

a coll from.

of induction | for removably securing said box 1n

coils mounted therein and independently

tion of a case OT

firing devices oxternal to | a plurality of induction coils, a €omMMOn

windings of said

.rem(wa]_ (}f 8 @(}11 .

608,048

or frame will not affect the
olectrical connections to the other coils, and
means for removably holding the box in
position in the casing with the proper ter-

‘minals in engagement with one another.

16. In an ignition system, the combina-

tion of a box or casing, a plurality of induc-

tion coils mounted therein, a contact for the

70

primary winding of each coil mounted I
the box or casing, an electrical connector 75

between said contacts, a SOULts of electric-
ity, a connection between said source and
«aid connector, an electrical connection €s-

tablished by the act of inserting a coll in the

box or casimg 1o cimultaneously and auto- 80

matically connect its primary windings 1n
circuit with said source of electricity, 1nde-
pendent, circult connections whereby the re-
moval of a coil from the box or frame will
not affect the electrical connections to the
other coils, and means for removably hold-
ing the box 1n position in the casing with
the proper torminals in engagement Wwith
one another. | . ‘

17. In an ignition system, the combina-

tion of a box or casing, & plurality of induc-
tion coils mounted therein, a contact for the
primary winding of each coil mounted 1n

the box or. caslng, an electrical connector

a connection between said source and
said connector, firing- devices external to
said box or frame, an electrical connection
astablished by the act of inserting a coil in
the box or casing to simnultaneously and au-
tomatically connect its primary windings 1t
civeuit with said source of electricity and 1ts
secondary winding 1n ¢ircuit with said fir-
ing device, independent circuit connectlons
whereby the removal of a coil from the box
or frame will not affect the electrical coi-
nections to the other coils, and means for
removably holding the bo= in position in
the casing with the proper terminals 1n en-

1y,

72 In an induction coil apparatus, the

! combination of a casing having exposed ter-

minals arranged on the nner wall thereof,
-nd terminals for external connection o

the exterior thereoi with an induction coil

a. box, spring contact arms
to engage
and means

in said

unit comprising
carried by said casing adapted
with said terminals on said box,

casing. .- | | _

19. In an ignition system, the combina-
‘frame adapted to.contain
olootrical connection carried by said case
for the contained coils, and means for auto-
matically establishing the primary and sec-
ondary circuits. of each coil upon ingerting
the same within the case.

00. In an igmition system,
nation of & case OF

‘the combina-

electric-

{rame adapted to con fain

80

90
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a plurality of induction coils, a common |

electrical connection carried by said. case
for the contained coils, and means for auto-

matically- and independently establishing

the primary and secondary circuits of said
coils upon inseming the same within the
case. S _ | B

21. In an ignition system, the combina-
nation of a case or frame adapted to contain
a plurality of induction-coils, 2 common

electrical connection carried by said case

for the contained coils, and means for auto-
matically establishing the primary and sec-

ondary circuits of each coil upon inserting

the same within the case, and means for re-

~ movably securing said coils within the case.

20

. 22. In an 1gmtion system, the combina-
tion of a case or frame adapted to contain

a plurality of induction coils, a common |

electrical connection carried by said ecase
for the contained coils, and means for auto-
matically and independently establishing
the primary and secondary circuits of each

~coill upon inserting the same within the

25
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colls within the case.

23. In an 1ghition system, a case or frame,
3 plurality of induction coils mounted
therein, individual electrical connections for
each coll and a common electrical connec-
tion for all coils whereby any one of said
coils may be removed -without disturbing
the connections of the others, said connec-
tions being constructed and arranged to be
established by the act of inserting a coil
within said case or frame.

24. In an jgnition system, a case or frame,
a plurahty of induction coils mounted
therein, individual connections for the pri-
mary winding of each coil, a common con-
nection for said primary wiadings, whereby

. _ £ . »
case, and means for removably securing said

any coll can be removed from the case or |

frame without disturbing the primary con-
nections of the other coils, said connections
being constructed and arranged to be estab-
lished by the act of inserting a coil within
sald case or frame. _ '

25. In an ignition system, a plurality of
induction coils, and means for receiving and
supporting the individual coils, sald means
having an electrical connection common to
all of the coils, independently completed for
each coill by the act of inserting said coil
within said means. S |

26. In an 1gnition system, a plurality of
induction coils, a container therefor, and
connections between the side of each of said
colls and sald container, adapted to be auto-
matically established by the act of inserting
the coils within said container. .

27. In an 1gnition system, a plurality of
induction coils, a container therefor, and
spring connections between the side of each

of said coils.and said container adapted to |

_connections between the side of each
colls and said container at or near the top

“11shed by

S

_bé autoﬁ).atically. esté,blished by the . :;Lct- of'65

mmserting the coils within said container.
28. In an-ignition system, a plurality of

mmduction coils, a container therefor, con-

nections between each,of said coils and said
container adapted to be antomatically estab-
lished upon insertion of a coil, and inde-
pendent means to hold said coils in position
to maintain said connections.

29. In an ignition system, a plurality of

induction coils, a container therefor, and
connections between the side and bottom of
each of said colls and said container adapt-
ed to be automatically established by the act
of 1nserting a coil in said container.
- 80. In an igmition system, a plurality of
induction coils, a container therefor, con-
nections between the side and bottom of each
of said coils and said container adapted to
be automatically established by the act of
inserting a coil in said container, and means
to hold said coils 1n
connections. - - .

31. In a spark coil for engines of the class

herein described, an outer case containing re-
movable coil units, each with a vibrator and
separate primary and secondary wire con-

nections, and a common or ground return
consisting of a metallic strip extending
across the interior of the case, with suitable
spring connections to each unit, ‘said con-
nection adapted to be established by the act
of inserting a unit within the case.

70

75

80

85
po'sition to maintain said

90
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32. In an 1ignition system, a plurality of

induction coils, a container therefor, an elec-

trical connector in said container common to

100

all of said coils, spring connections between

the side of each of said coils and said eon-
nector adapted te be automatically estab-

lished by
container. _
33. In an ignition system, a plurality of
induction coils, a container therefor, s ring
0%) Sald

the act of inserting a coil in said

thereof adapted to be automatically estab-
the act of inserting a coil in said
container. - |
34. In an induction coil apparatus, a case
or container, a cecil unit having terminals
projecting therefrom, one of said terminals
being at the side, and a spring contact for
sald side terminal located between the coil
unit and the container, all the ferminals of
said coil being automatically connected by
the mere act of inserting said unit in.said
case. - *
39. In an induction coil apparatus, a case

or container, an induction. coil adapted to

be freely mounted therein, and an electrical
connection between the side of said case and
said coil adapted to be established by the
act of inserting the coil within the case.

36, In an induction coil apparatus, a case

106
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- gutomatically

15

20

25

or conialner,
be freely mounted therein, and o spring elec-
trical connection between the side of said
case and said coil adapted to be established
by the act of inserting the coll within the
CaSe. - o -

37. In an induction coil apparatus, & cass
or container, an induction coll adapted to be
frecly mounted therein, and a spring ter-
minal on the side of sald case, and a ter-
minal on the side
connected by the act of in-
sertine the coil within the case. |

3g. in an induction coil apparatus, 8 case

or econtainer, a removable coil unit mounted

therein, and a spring circult connection car-
ried by the side of cne part and arranged to
bear freely against a companion contact on

“the other part, circuits, and means automat-

ically to connect the same electrically by the
act of imserting said coil within the case.
"39. In an ignition system, the combination

of a box or irame, a plurality of induction
‘eoils mounted therein and independently ve-

movable therefrom, a source of electriciiy
common to all the primary windings of said
snduction coils, electrical connections estab-

lished by the mounting of 2 coil in the box

“or frame to automatically connect its . pri-
30

L | *

mary coil in circuit with said source ot elec- |

an induction coil adapted to |

other coils.

of the coil adapted to ke

- aite the vibrators.

909,043

the ejectrical connections to each coll

tricity,
of the connections to the

being independent

the combination

40. In an ignition system,
induction

of 2 box or irsme, a plurality of

coils mounted therein and independently re-

movable therefrom, a source O electricity
common to all the primary windings of sald
induction coils, firing device external to sald
hox or frame, electrical connections estab-
lished by the mounting of a coil in the box
or frame to sutomatically |
mary coil in circuit with said source of elec-
tricity and its secondary coil in circuit with

said firing devices, the electrical connections :

to each coil being independent
nections to the other colls. |

41. In a spark coil for gas, vapoy or hy-
drocarbon engines, an outer case contalning
separate insertible sparking elements, each
having a suitable vibrator upon one end, one
contact carried by one end of each element,
and two contacts carried by the sidle of each
olement, the, case having all external elec-
i rical connections at or near the end oppo’

of the con-

_ ~ ERNEST C. WILCOX.
Witnesses: B |

Cras. A. PEARD,

A.. MORTORD.

connect its pri-

o

40

M
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