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moved -therefrom
others and without disturbing the electrical |
' i ment of the electric circuits for the coils and 85
vibrator and the arrangement of the several
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To all whom 1t may concern:

Be it known that I, ErnestT C. WiLcox,
a citizen of the United States, residing at
Meriden, county of New Haven, State of
Connecticut, have invented certain new and
useful Improvements in Multiple - Unit

Coils, of which the following is a full, clear,

and exact description.

My invention relates to improvements in
electrical apparatus and is particularly con-
cerned with improvements in the construc-
tion and assembling of spark coils and co-
operative parts for ignition mechanism.

" The object of the invention is to provide
a construction in which a single vibrator

‘may control all of the units of a group of

such coils, and in which the vibrator mecha-

nism is made reversible and interchangeable,
“whereby it may be so arranged relatively to

the coils as to bring one or another of 1its
vibrator devices into operation therewith.

A further.object is to so construct said
vibrator mechanism that it may be readily

reversed or interchanged without disturbing

the coils of the group. | .
A further object is to provide an im-
proved casing or frame in which the coils

and the vibrator may be removably mount-

ed, sald casing or frame having the connec-
tions so-arranged that any coil may pe re-
independently of - the

connections of the latter.

A further object is to so construct each of

the coil units that it may be inserted with- |
in the casing in a plurality of positions and

simultaneously and invariably make proper

‘connection automatically with the electric
circuits'in any of said positions and where-

by the relative position of the contacts may
be varied to vary the points of contact.
A further object is to provide means

scription, the invention consists in the con-
struction and relative arrangement of parts,

a preferred embodiment of which is illus- 5%

trated in'the accompanying drawings, in

which— '
Figure 1 1s a front elevation of a casing or

frame containing the coils and duplex vi-

brator, parts being broken away for a clear” 60

1lustration; KFig. 2 i1s a vertical section on
the line 2—2 Fig. 1 through the casing,
showing the vibrator mounted therein and in
circuit with the electric connections; Fig.

3 1s a view of the vibrator removed from 65
- the casing; I'ig. 4 1s a fragmentary view of

the casing 1n verfical and longitudinal sec-
tion, showing the arrangement of the parti-
tions for holding the several coils and vi-

brator therein; Fig. 5 is a plan view of the 70

bottom of the casing detached therefrom,
illustrating the arrangement of the con-
tact pieces for effecting the automatic con-
nections with the coill wunmits and vi-

brator; Fig. 6 1s a front elevation of the 75

parts shown in Fig. 5; Fig. 7 is an elevation
of one of the coil units, including a view of
the bottom of the casing in transverse sec-
tion; Fig. 8 is an under side view of the cap

or top of one of the coil units, showing the 80

cut-out . device of said coil. Fig. 9 is a sec-
tional view on the line 9—9, Fig. 8, looking
in the direction of the arrow. Fig. 10 is a-
dlagrammatic’ view showing the arrange-

contact members for effecting the electrical
connections of said parts and including dia-
grammatic arrangement of the several ele-

ments of the vibrator and of one of the coil 90
units. ' '

In the embodiment of the invention herein
selected for illustration 1 indicates a casing
or frame adapted to receive several col

 whereby each coil, while in the casing or

units of a group and the vibrator mechanism 95

| operating ' in conjunction therewith. The

casing may be provided with a suitable cover

2. which may be locked thereto by suitable

latch members 3—3.

| 4—4 indicate brackets attached to the cas- 100

' ing, by which the same may be mounted, for

tween the several coils of the group. | example, on the dashboard of a motor ve-
With these and other objects 1n view, as | hicle. '
will appear from the following detailed de- | The intérior

* frame, may be cut out’ of -circuit for’ the
purpose of testing without removal from the
-casing and without disturbance qf the con:-
“nections of other coils of the group, and
a further object is to provide an improved
means for preventing inductive action be-

'Ii;bf the casing is divided into



" several compartments, as indicated in Figs. |

1O

1 and 4, by partitions .
~ ment here shown, the ¥ibrator member 1s

-:several coils of the group are symmetrically :

> ' 090,534

In the arrange:-

mounted in the central compartment and the

arranged at either side thereof. Any other
relative arrangement of the coils ang..v1-
brator, however, may be effected as desired.

In order to prevent inductive action be-
tween' the several coil units, the partitions
5—>5 of the casing between the units are con-

~ structed in the form of metal plates, whereby
~ any inductive influence emanating from the

15

90 -

" the form of
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~contact bands 8 and 9 described, the
“unit may.be inserted .within the compart.

a0

bd

60

.tion T having a Halr' of contact me;nber-s 1n
ands 8 and 9 respectively, se- |

"ber.11, whereby the connection-between the

S

65 members 11 and 12 may be broken at will.

colls is intercepted. As indicated in Fig. 1, |

these partition walls aré cut away, as at 6,
in order that they may not interfere with
the electrical contact pieces on the base of
the casing and on the coils as hereinafter re-
ferred to. | - |

Referring to Fig. 7, each of the coil units

comprises preferably a cylindrical body por- |

cured to the exterior surface thereof, which
contact members are suitably connected to
the.several coil elements: within the unit, as
will be hereinafter described, and are so
located upon the coil body as to effect auto-
matic contact’with the proper contact mem-
bers of the casing when the coil is inserted
therein. These contact bands extend prefer-
ably continuously entirely around the coil
body, whereby such electric connection will
be established irrespective of the particular

position in which the, coil is inserted 1n the
casing. Each of the coil units is provided
with a cap or top 10, which is illustrated in
Figs. 8 and 9, and is here shown as rectangu-

“lar in outline to fit within the rectangular

compartments of the casing, but it is to be
understood that the compartments of the
casing may be circular in form and that

the cap or cover of each unit may be |
-~ .correspondingly circular to fit within the

same. By the latter construction, fur-.
thermore, and by means of the circular

ment in the casing in any position and still

make effective connection with the several
electric circuits of the system.

- On the under side of the cap 10 is ' mounted
a spring contact member 11, Iig. 8, which
normally lies in contact with a second con-
tact member 12, also secured to the cap.
The contact member 11, as indicated dia-
grammatically in Fig. 10, is connected by a
wire 13 in circuit with the primary winding
14 of the unit and the contact member 1215
connected by wire 15 with the contact band
8 on the exterior of the coil unit. The cap
also is provided with a push button 10/, en-

aging.the end of the spring contact mem-

The secondary winding 16 of the unit is con-

nected with the primary in the usual man-

ner and 1s also connected by a wire 17 with

‘a contact plate 18, Figs. 7 and- 10 on the base

of the unit.  The primary and secondary are
also connected by wire 19 with the lower
contact band 9 on the exterior of the unit.
As 1ndicated in Figs. 5 and 6 and diagram-

matically in Fig. 10, the base 20 of the coil
7b

casing or frame is provided with a series of

spring contact arms 21, 212, 21°* and 21°¢ and
with a second series of spring contact arms

09992 90b 99¢ each arm of the series 21,
&c., being paired with an arm of the series
22, &c., and the arms of each pair being so
arranged within the respective compart-
ments of the casing as to effect contact auto-
matically with the contact bands 9 and 8
respectively when the coil units are inserted
within each compartment. Each of the

arms 21, &c., 1s connected with a suitable
binding post 23, 23* 23%, 23°, respectively,

which in turn are connected by wires 24,
24* 24° 24¢, Fig. 10, with the terminals
25, 258, 250, 25¢°, respectively, of the commu-
tator 26, said commutator having the usual
rotatable contact arm 27 to effect connec-
tion with each of said terminals successively,
said arm being grounded at 28. KEach of
the arms 22, &c., is connected with a common
connecting member or bus bar 29, likewise
mounted upon the base of the casing, to
which -is also connected a split contact piece
30 for making contact with the wibrator
element, as hereinuafter described. |

In order to effect electrical connection

“with the secondary terminal plate 18 of each

of the coil units, the base 20 of the casing
11s provided with a plurality of spring con-
tact pins 31, 312, 31®, 31°, one opposite each
of the coill compartments of “said casing.
Each of said pins 31, &c., is mounted in a
socket 32, Fig. 7, of a contact stud 33 which
in turn is carried within an insulating sleeve
34 having a screw threaded head 35 adapted

‘to receive the screw-threaded cap 36 by
which the contact stud 33 and the connections
therewith may be protected from dirt and

moisture. KEach of the -contact studs 33 is

| connected by a wire 37 with the spark plugs

38 of, for example, an internal. combustion
engine, one side of said spark plugs being
grounfied in the usual manner as at 39.

The vibrator, which may be termed for
convenience a cduplicate vibrator, as shown
in Fig. 3, consists of a casing 40, having sep-
arate and independently operable vibrator

| elements mounted upon and within each end

thereof. As these vibrator elements are du-
plicates, a description of one will suffice for

both. - | - 3 _
Referring to Figs. 3 and 10, the vibrator

element at each end of the duplicate vibra-
tor comprises a bridge 41 secured to a cap
40" of the casing 40 carrying a contact screw
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42, with which the spring armature 43 coop- |

erates in the usual manner. One end of the
vibrator coil 44 is connected at 45 with the
armature 43 and the opposite end of the coil

leads by wire 46 to a contact screw 47 ex-

tending to the exterior of the casing 40, as
indicated in Fig. 3, and located midway
thereof. The contact screw 42 1s connected
throngh the bridge 41 by means of a wire 48

to a contact screw 49 located at the corre-

sponding end of the casing. The common
contact 47 and the separate contacts 49 for
each of the oppositely arranged vibrators,
eanch consist of a pair of screws for better
engagement with the cooperating contact
strips respectively. 'The contacts 49 at each
end of the vibrator casing are eaci con-

nected only with the bridge 41 adjacent the

sante end. The usual condenser H0 is con-
nected across the terminals of thie vabrator.

The contact strip 30, Figs. 6 and 10, con-

nected with the bus bar 29 15 arranged to
project within the compavtment of the cas-

ing provided for the duplicate vibrator and’

to connect with the contact screws 47 mad-
way of said duplicate vibrator when the
same 1s In operative position.
upon the wall of the vibrator compartment
is a second contact member 51 arranged to
engage the contact screw 49 at ene end of the
vibrator element when properly positioned
in said compartment. T'rom the contact 51 a
wire 32 leads to a terminal 38 of a switeh 54

preferably mounted upon the out«ide of the

casine and provided with a switeh arin 953
&

arrange:l to make contact with battery ter-
minals 56 or 57, as desired. I'referably two

batteries 58 and 39 are provided, either onc

40

45

50
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of which may be
the switch, as desired

From the above description it will be seen
that the coil units may be readily mounted

brought into operation hy

-
"

within the casing by simply slipping the

same Into itheir respective compartments,
which action at the same time cffects auto-
matic connection through the contact memn-
bers fixed to the bottom of the casing 20

‘and the contacts on the coill casing with the

vibrator member, battery and spark plugs

respectively, and by reascon of the presence.

of the common connection 29 for the coils
with the vibrator and battery any one of the
coils may be removed without disturbing the
electrical connections of the others. IFur-

thermore, the vibrator element may be like-

wise mounted in the casing and at the same
time automatically make electrical connec-
tion with the switeh contact 51 and the com-
mon coil contact 30. By reason of the dupli-

cate form of the vibrator member, the same

may be reversed at will, briniging either of

the vibrator elements into operation, in case |

the other becomes ineffective for any reason.
It will be seen furthermore that all ef the
contact: members for the coll units and the

Mounted

vibrator are mounted upon the base of the
casing, whereby these parts may be readiy

assembled. thereon before the base is attached,
to the casing, thus greatly facilitating man-"=

ufacture of the apparatus.

In practical operation of apparatus of
this character, it frequently happens through
a defect in a coll unit or otherwise proper

sparking action at one of the spark plugs

fails to take place, with consequent irregular
operation of the engine. In order to locate

the defective part, 1t is desirable to provide

means for threwing any one of the coil units

out ¢f operation without removing the same

from the casing. For this purpose I pro-

“vide the manually operable cut-out compris-

ing the spring contact member 11 and push
button 10" upon each coil. By simply press-
ing upen the button 107 the circut will be
broken between the contact members 11 and
12 without disturbing the connection of the
other units, whereby a defective part of the
svstem may be readily detected 1n a manner
well known to thicse skilled m this art.

The operation of the apparatus 1s clearly
apparent from the above description.

While I have herein shown a particular

- emthodiment of my invention, 1t is to be un-

derstocd the same may be varied in detail
and arrangenient of parts within the scope
cf.the appended claime, -
What I claim 1s: o
1. In electric apparatus, a source of cur-
rent.’a duplicate vibrator comprising inde-
pendent vibrator elements, an 1nduction
coil, a casing for <aid vibrator and coil, con-
tact members on said casing adapted to ef-
fect eclectrical connection automatically
with one of said vibrator elements upon the
insertion of said duplicate vibrator in said

casing, aud contacts on said casing arranged -

to effect electrical connection automatically
with the primary and secondary windings
on said coll apon insertion of the same with-
in the casing to connect <aid coll and vi-
brator in series with said source of current.

2. In electric apparatus, a source of cur-
rent, a duplicate vibrator comprising inde-
pendent vibrator elements-and having con-

tact members eonnected therewith. an mmdue-,

tion coil, contact members on the exterior
of said coil connected with the primary and
secondary windings thereof respectively, a
casing for said vibyator and cotl, contact
members on satd cusing adapted to efleet
electrical connection automatieally with the
contact members of one. of <aid vibrator
elements upon the insertion of said dupli-
ate vibrator in said casing in one position,
and with the contact meinbers of the otlier
vibrator element on said duplicate vibrator
when the latter is inserted in said casing 1n

reverse position, and contact members on
said casing adapted to effect electrical con-
| nection autematically with the contact mem-
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bers of said coil when the latter is mserted

in the casing to conneect the coil and vibra-

 tor in series with said source of current.

10

15

20

3. In electric apparatus, the combination,
source of current, a.circuit breaker, a

sparking device, a duplicate vibrator, com- .

prising. a casing having vibrator elements

mounted upon either end thereof, a casing,
electrical connections established by the in-

sertion of said duplicate vibrator in said

casing in one position to connect one of its
vibrator elements automatically

source of current, and similarly to connect

the other vibrator element of said duplicate |

vibrator when the latter is inserted in said
casing in another position, and electrical
connections established by the insertion of
the coil in said casing to.connect the pri-
mary thereof automatically with the vibra-
tor element connected to said source, and
also to connect the primary of said coil au-

tomatically with said circuit breaker and to |

 automatically connect the secondary of said

25

30

35

40

coil with said sparking device.

4, In electric apparatus, a source of cur-
rent, a duplicate vibrator comprising a cas-
ing having independent vibrator elements

mounted upon either end thereof, an induc-
- tion coil. a casing,
‘tablished by the insertion of said duplicate
vibrater in said casing in one position to

electrical connections es-

connect one of its vibrator elements with said
source of current, and to connect the other
of said vibrator elements with said source
when said duplicate vibrator is inserted in
snid casing in a reverse position, electrical
connections established by the insertion of
the coil within said casing to connect its
primary automatically with that element of
the duplicate vibrator connected with the

~ gource of current.

45

o0

60

65

5. In electric apparatus, a source of cur-

rent, a duplicate vibrator comprising a cas-.
“ing having independent vibrator elements

mounted upon either end thereof, a plural-
itv of induction coils, a casing, a common

connection on said casing for the primary

windings on said coils, electrical connections |
' circuit breaker and a-sparking device for
each coil, a casing hawn%

established by the insertion of said duph-
cate vibrator in said casing 1n one position
to connect one of its vibrator elements auto-

‘matically with said source of current and

with said common connection respectively,
»nd to similarly connect the other of the
vibrator elements of said duplicate vibrator
when ‘the latter is inserted in said casing 1n
the reverse position, and electrical connec-
tions. estublished by the insertion of smid
coils in said casing to automatically con-
neet the primaries thereof respectively with
<aid common connection. |

G. In electric apparatus, a source of cur-

rent, & duplicate vibrator comprising a cas-

ing having independent vibrator elements
mounted upon either end thereof, a plu-

-

with said

i .thereof. a

900,534

and. a circuit breaker for each coll respec-
tively, a casing for said duplicate vibrator

and coils, electrical connections. established
by the insertion of said duplicate vibrator.

| rality of induction coils, a sparkin device

70

in one position in said casing to connect one °

of the vibrator elements thereof with the

said source and the primaries of said coils

and to similarly connect the other vibrator -

element of said duplicate vibrator when in-
serted in said casing in a reversé position,
electrical connections established by the in-
sertion of said coils in said casing to auto-
matically connect the primaries thereof re-
spectively with said vibrator element con-

nected to said spurce, and also to connect the

primary of each coil automatically with
said circuit breaker, and to connect the sec-
ondary of each coil with its sparking device.

7. Tn electric apparatus, the combination

of a source of current, a duplicate vibrator

a, casing having independent
mounted upon either end
_ a plurality of induction coils, a
circuit breaker and a sparking device for
each of said coils respectively, a casing for
said duplicate vibrator and coils having a
common connection for- the primaries of
said coils and said duplicate vibrator, elec-
trical connections ‘estalélished by the inser-

mmprisinF
vibrator elements

| tion of said duplicate vibrator in said casing
 in one position to connect one of its vibra-
' tor elements automatically with said source

and said common connection, and to simi-
larly connect the other of its vibrator ele-
ments automatically when inserted in said
casing in reverse position, electrical connec-
tions established by the insertion of sald
coils in said casing to connect the primary
of each coil respectively automatica%y with
the common ccnnection and with its cireuit
breaker. and to connect the secondary of
each coil with its sparking dévice.

8. In electric apparatus, the combination
of a source of current, a duplicate vibrator
comprising a casing having independent
vibrator elements mounted upon either end
thereof, a plurality of induction colls, a

tion for the primaries of each coil and said
duplicate vibrator. and having separate con-
nections for the primaries of each coil to
connect the same with said circut breakers
respectively, and having separate connec-
tions to connect the secondary of each coil
with its sparking device, said duplicate vi-
brator having contact” members, adapted

| when said vibrator is inserted in one POS1-

tion in said casing to automatically connect

one of its vibrator elements with said source

and said common connection respectively,
and to similarly connect.the other vibrator
clement when said duplicate vibrator 1S in-
serted in reverse position, each of said coils

a comimon connec-
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having contact members to automatically | ary of said coil, a holder for said coil, con-
connect 1ts primary with said common con- | tact members on said holder to effect con-
nection and with its circuit breaker, and to | nections automatically with said contact
connect the secondary automatically with | bands upon insertion of the coil in any of

5 the sparking device upon insertion of the | a plurality of .positions in said casing. = 74
colls 1 said casing. - 15. In electric apparatus, an indnetion

9. In electric apparatus, a duplicate vi- | coil, a casing therefor, contact members ex-
brator comprising a casing having independ- | tending around the exterior of suil easing,
ent -vibrator elements mounted upon either | one of said members being connécted to one

10° end thereof, a plurality of induction coils, | terminal of the coil primary, the other of 75
a casing for said duplicate vibrator and | said strips being connected to the oppusite
colls and means to connect one of the vibra- | terminal of the coil primary, and ome (er-
tor elements automatically with the pri- | minal of the secondary, a third contact mem-
maries of said coils upon insertion of said | ber on the exterior of the casing of the coil

‘15 vibrator .in said casing in one position, and | connected with the opposite terminal of the 80
to similarly connect the other vibrator ele- | secondary, a coil holder ‘having contact
ment when said duplicate vibrator is in- | members adapted to effect connections anto-
serted 1n reverse position. matically with said coil contacts upon in-

10. In electric apparatus, a source of cur- | sertion of the cdil in any of a plurality of

20 rent, a duplicate vibrator comprising a cas- | positions in said casing. © = 85
ing having independent vibrator elements 16. In electric’ apparatus, an induaction
mounted upon either end thereof, a plu- | coil, a cylindrical casing therefor. contact
rality of induction coils. a casing, a com- | memhers extending around the circufors
mon connection on said casing for the pri- | ence of said casing, one of said membors he-

25 marles of each coil, contact members on said | ing connected with one terminal of the pri- 90
duplicate vibrator and said casing to con- mary and the second of said members heing
nect one of the vibrator elements automati- | connected with the opposite terminal of the
cally with said common connection upon in- | primary and with one terminal of the
sertion of said duplicate vibrator in said | secondary, a third contact member on the

30 casing In one position and to similarly con- | exterior of said casing connected with the 93

- nect the other of said vibrator elements upon | opposite terminal of the secondary, a cml
insertion of said duplicate vibrator in re- | holder*having a compartient adapted to re-

. verse position. ceive sald coll, said holder carryving contact
11. A duplicate vibrator for 1gnition ap- | miembers adapted to effect connections aito-

35 paratus, comprising a casing having inde- | matically with said contact members on said 106
pendent vibrator elements mounted upon | coil npon insertion of the latter within said
elther end thereof. contact members on the | holder. |

exterior of said casing connected with the 17. In electric apparatns, a plurality of
cooperating parts of each vibrator element. | induction coils. each coil comprising a casing

10 12. A duplicate vibrator for ignition ap- | having contact members extending around 105
paratus. comprising a casing having inde- | the exterior thereof, one of said menibers
pendent vibrator elements mounted upon heing connected with one terminal of the
either end thercof, separate contact mem- | primary and the cther member being con-
bers on the exterior of said casing connect- | nected- with the opposite terminal of the

15 ed with similar members of each vibrator | primary and with one terminal of the 110
element respectively, and a common contact secondarv. a third contact member on said
on said casing connected with the corre- | casing connected with the opposite terminal
sponding members of said vibratorelements. | of the secondarv, u holder for said coils

13. A duplicate vibrator for ignition sys- | having a plurality of separate compnrt-

°0_tems, comprising a casing having independ- | ments therefor, contirt members on  said 115

“ent vibrator elements mounted upon either | holder extending into each compawtment
end thereof, separate contact members on | and adapted to effect connections automati-
the exterior of said casing connected respec- | cally with the contact members on each c¢oil
tively with the fixed contact member of each casing when said coils are inserted in said

55 of said vibrator elements, and a common | holder irrespective of the position of said 120
contact on the exterior of said casing con- | coil in said holder. |
nected with the coils of each of said vibra- 18. In eleétric apparatus. a plurality of
tor elements. i | induction coils, a common vibrator for said

14. In electric apparatus, an induction coil | coils, a casing having a pluralitv of com-

60 comprising a casing containing the primary | partments to receive said coils and vibrator 125
and secondary winding of said coil respec- | respectively, comtact members mounted in
tively, contact bands’extending around the | each compartment, the partition of said
exterior of said coil casing, one of said bands | compartments between said coils being con-
being connected with the primary and the | structed of material to prevent inductive ac-

65 other connected to the primary and second- | tion between adjacent coils, and being cut 190




e :

away adjacent said contact members to pre- ‘

vent contact therewith. | _
19. In electric apparatus, a vibrator com-

prising a single mounting, two independent

10

vibrator elements in common thereto, each |

vibrator element having at least one inde-
pendent circuit terminal in combination
with an induction coil, a holder in common

to said induction coil and vibrator, a circuit, !

and contact means for automatically electri-
cally connecting either of said vibrator ele-
ments in said circuit depending upon the po-
sition of said vibrator in said holder.

20. In electric apparatus, a frame, an In-
duction coil carried thereby, a vibrator also
carried thereby, said vibrator Including a
mounting and a plurality of separately oper-
able vibrator elements carried thereby, a cir-
cuit for said coil and vibrator, with means

20 for automatically electrically connecting any

| includinf
.}T

099,534

one of said vibrator elements dependent on
the position of its mounting relative to said
frame, in said circuit when said coil and
mounting are placed in said frame.

91. In electric apparatus, a frame, a plu-

rality of induction coils carried thereby, a
vibrator also carried thereby, said vibrater
a mounting and a plurality of
separately operable vibrator elements car-
ried thereby, a circuit for each coil with
means for automatically electrically con-
necting any one of said vibrator elements
in circuit with all of said coils when sald

| coils and mounting are placed in said frame

dependent upon the position of said mount-
ing in said frame. |
ERNEST C. WILCOX.
Witnesses:
Cuas. A. Pearpy,

M. E. GARRETT.
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