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To all whom it may concern:

citizen of the United States, residing at Ames-
bury, in the county of Essex and State of
Massachusetts, have invented an Improve-
ment in Induction-Coil Systems, of which the
following description, in connection with the
accompanying drawings, is a specification,
like letters on the drawings representing like
parts. - -

My invention relates to induction coils
and particularly to the construction and ar-

rangement of such coils with reference to
maximuin etlectiveness. -

This application is a divisional of my prior

co-pending application No. 297,792, filed Jan-

uary 25, 1906.-

My invention will be best understood by
reference to the following description when
taken in connection with the accompanying
lustration of one specific embodiment
thereof, while its scope will be more particu-
larly pointed out in the appended claims.

. dn the drawings:—Figure 1 shows, par-
tially in diagram, an arrangement of induc-
tion coils embodying one form of my in-
vention, and Fig. 2 shows, partially broken

away, an enlarged detail of the vibrator and

attached condenser. r
- Referring to the drawings and to the
specific embodiment of my invention there
illustrated, I have shown a plurality of simi-
larly constructed but independent induc-
_ Kach coil com-
prises a suitably propertioned primary wind-
ing b wound upon the soft iron wire core e,
and a secondary winding d wound upon the
primary b.
preferably metallic casing e, which is also
preferably non-magnetic and longitudinally
slit or cut away in several places, as at f.
Within the metallic casing each coil is envel-
oped in a heavy insulating sleeve ¢, of mica
or other suitable insulating material, and is
protected at one end by heavy mica or other
insulation A, through which pass the primary
lead wires to the exterior connecting lugs .
At the opposite end the coil abuts against the
porcelain insulating wall 7, through - which
pass the leads £ from the secondary coil.

Although my invention in its broad aspect -

as here claimed is not merely limited to
sparking systems for explosion engines, but

The coils are each inclosed in a

. rent.
primary 1s connected to a common conduc-

Be it | ihad 17 . 0- ; 1s applicable to the production of Sp&rks or
e 1t known that I, IsrarL C. OrRsWELL, a

electrical discharges for other purposes, I
have herein shown the constructional de-
tails of each coil ‘such that it is applicable
to the ignition system of an explosion en-
gine. The end of each casing is formed into
a nipple and threaded for insertion into the
walls of the engine cylinder in the usual
fashion of a spark plug, and each coil is pro-
vided with sparking electrodes I, I, of plati-
num or other suitable material. These are
set 1n tapered plugs m of conducting mate-

‘rial within the tapered insulating sleeves 70
| inserted through appropriate openings in

the end of the nipple, the said sleeves having
their inner ends entering suitable recesses
formed in the outer face of the porcelain
insulating wall. Through the highly insu-

lated passage thus formed the secondary leads

pass directly intc and through the conduct-
ing plugs m, to which they are conductively
joined. |

It will be noticed that neither one of the
sparking electrodes 7 is grounded but that

both are mounted exteriorly upon the same

structure containing the secondary and con-
nected to the secondary by direct, extremely
short, and highly insulated connections. I

“have found in practice that by associating

the sparking electrodes in close proximity
with the secondary, and particularly when
there i1s maintained a completely insulated
secondary circuit, the effectiveness of the
coll, as evidenced by the thickness or strength
of the spark obtained in proportion to the
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size of the coil, is largely increased. For ex- -

ample, I have found that a spark of the same
Intensity as is produced by a coil having one

secondary terminal grounded and the usual
secondary lead wire for the other terminal

passing from the coil to the spark plug, can
be produced from a coil constructed as de-

scribed, of little more than half the dimen-
sions of the first coil. '

The primaries of the several coils described
are well adapted to be connected by low ten-
sion primary leads with a single or common
vibrator for the purpose of causing the usual
vibratory interruption of the primary cur-
For this purpese one terminal of each

tor o, which is connected to one terminal of

| the vibrator or interrupter ‘device p, which
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- bammer - like blow of the screw 2%
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~the other.

&3

T have here illustrated as an electro-magnetic |

vibrator or interrupter. The remaining ter-
minal of each primary is connected through
individual lead wires to any usual form of
circutt-interrupting device or time switch or
current distributer » for periodically and

successively. making and breaking each in-

dividual primary ecircuit. ¥rom the time
switch the circuits pass through the common
lead wire o/, including the battery B, to the
remalining terminal of the vibrating device 7,
the said switch being adapted to be actuated

or driven in any appropriate manner as, for |

example, In gas engines. _ |

- Referring more particularly to Fig. 2, the
vibrator 1s mounted upon a suitable support-
ing block s of insulating material attached

to the end of the casing s/, which herein 1s
constructed to contain the condenser ¢, con-

ventionally represented in Fig. 1, and con-
nected in shunt about the vibrator contacts.

One contact 1s mounted upon the resilient
metal strip 4, which is secured to and in elec-
trical contact with the upright metal clip w’.
The other contact 1s mounted upon the over-
hanging metal strip «? the latter being di-
rectly connected, through the vibrator coil
v, with the upright chip %°. |

The lead wires from the battery and in-

) duction coil, respectively, are connected to
.the exteriorly arranged binding posts s?, s°

upon the top of the condenser casing cover s*
but insulated therefrom by the provision ot
suitable insulating washers. Whenthe cover
is placed in position upon the casing, the

" connectlons are automatically completed by
“contact between the upright clips %’ and ¥°
and the-interiorly projecting screw heads
mechanically and electrically attached to-
the binding posts s* and s®. The cover may .

be held in position in any suitable manner.
The armature v’ is carried by a resilient

arm v, held at one end but free to vibrate at

The free end of the armature

carries the adjustable screw +®, which acts

~ as a hammer device, and, on attraction of

the armature by the vibrator magnet, strikes
a hammer-like blow _
tact member u, the latter acting as an anvil
device, causing the separation of the two
contacts and the suitable interruption of the
primary circuit.
period of break between the contacts is not
co-extensive with the energization of the

magnet, but that 1t occurs after the armature

has been pulled down and i1s caused by tge
- The
movement of the said screw being the same
under all conditions and not being affected
by the wear upon the make and break con-
tact pieces, the speed of vibration 1s neces-
sarily constant. The wear, therefore, be-

 tween the contact points 1s taken up auto-

65

matically without affecting the attractive
distance of the armature from the electro-

lower compartments,

upon the resilient con-

It will be observed that the

resilient contacts and fixe

878,467

magnet. The necessity for adjustment of
the vibrator parts is practically eliminated,
but to have such adjustment readily avail-

able when desired or required, 1 have pro-

vided upon the casing cover s* the exteriorly
accessible adjusting screw 9%, having a
knurled head which can be readily turned
by the hand. The tip of the adjusting screw
acts as a stop or abutment to arrest the rear-
ward movement of the armature and adjust-
ment of the same, therefore, may be made to
shorten or lengthen the attractive distance
of the armature. The spring pin 9° pressing
against the knurled head of the screw serves
as'a stop to maintain any assigned position
of adjustment. o

While I have shown and described one
form of my invention, and, for illustrative
purposes, have disclosed and discussed 1n
detail the construction and arrangement in-
cidental to one specific application thereor,
it is to be understood that the invention is
limited neither to the mere detalls or relative
arrangement of parts disclosed, nor to 1its
specific application, as herein shown.

Claims. ' |

1. An apparatus of the class described,

having a casing, an insulating base or block
therein dividing the casing into upper and
| a vibrator device
mounted upon said block 1in the upper com-
partment, said device comprising a pair of
magnet coils secured to said block, a resilient
armature-carrying leaf spring having its free
end above the coils and held at its other end
upon a support at the side of the coils and
near one end of the block, an armature
secured to the under side of said spring be-
tween the same and the coils, while leaving
the spring free to vibrate, a resilient contact
member carrying a vibratory contact, the
sald member being supported upon the base
adjacent its opposite end, with its free end ad-
jacent the coils, and at the side of the elec-
tro-magnet the said contact member having
an anvil device underlying. the free end of
the resilient armature member, a stationary

contact overlying the vibratory movable

contact of theresilient member and also sup-
ported. upon the base or block at the side

of the electro-magnet, a hammer device on

the end of the armature member adapted to

strike the anvil device of the contact mem-

ber on the attracted movement of the ar-
mature, and an adjustable stop screw- a:boye
the resilient armature member to limit its

upward-and return movement.

2. An apparatus of the class described,
having a casing, an insulating disk or block
therein, dividing the casing into upper and

lower compartments, a vibrator device

mounted upon said block in the upper com-
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partment, external binding posts for attach-.

ment to lead wires, and codGperating sets of

contacts, the 3¢
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tact of the resilient member,

', having its
‘the windingg' and fixedly held at 1ts o
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members of one set connected with the ex-
ternal binding posts, and the members of the
other set connected with the vibrator termi-
nals, and providing for the automatic making
and breaking of the vibrator circuit when the
vibrator and the adjacent casing
undergo relative movement for the purpose
of exposing the vibrator parts.

3. In an apparatus of the class described,
& vibrator device comprising an insulating
base, a pair of magnet coils secured to the
base, a resilient armature - carrying leaf
spring having its
having its other end supported upon the base
at the side of the coils, an_armature secured
ta the under side of said s ring between the
same and the coils while I%&Ving the spring
free to vibrate, said spring extending beyond
sald coils at the free end thereof, a resilient
contact member carrying a vibratory con-

e end adjacent the coils, said contact
member having an anvil device underlying
the free end of the resilient member, a ham-
mer device on the end of the armature mem-
ber adapted to strike the anvil device of the
contact member on the attracted movement

4. In an apparatus of the class described,
& vibrator device comprising vibrator wind-
ings, a resilient armature member having its
free end above the windings and held af its
other end upon a support at the side of the
windings while leaving the free end free to
vibrate, a resilient contact member carrying
a vibratory contact, said member being sup-
ported with its free end underlying and with-
in the path of the free end of thg armature
member, a hammer device upon the free end
of the armature member, an anvil device on
the contact member adapted to be struck by
the said hammer device, g stationary con-
tact overlying the vibratory movable con-
3 Tesl and an adjust-
able stop device to limit the backward or
rearward movement of the armature mem-
ber and an nsulating block or base whereon
said armature member and contact members
are supported. |

5. 1n an apparatus of the class described, a

vibrator device comprising the vibrator.

windings v, the resilient armature member
free end within the influence of
posite
end, the resilient contget member
at one side of the vibrator windings » and
carrying -a vibratory contact, sald member
being within the path of the free end of the
armature member, a hammer device 2 upon

the armature member adapted to engage the

contact member, g, stationary contact mem-

structure

free end above the coils and

ocated

mounted at one side of the vibrator |

1

tact and

3

windings v and closely adjacent the contact
member 4 and an adjustable stop ¢* and an
insulating block or base whereon said arina-
ture member and contact members are Sup-
ported. | -

6. The combination with an induction
coll, a casing, a vibrator and vibrator coil,
sald casing serving as a support therefor, and
& cover for said casing; said cover being

provided with exteriorly arranged binding

posts adapted automatically to contact with
the terminal connections of said vibrator
when said cover is placed in position.

/. The "combination with an induction
coll, a casing, a vibrator and vibrator coil
mounted upon said casing, a cover for said
casing, and exteriorly accessible means upon
sald cover for adjusting said vibrator.

8. The combination with an induction coil,
of a casing provided with an insulating base
or block, a vibrator and vibrator coll mount-
ed upon said base or block, fixed and movable
contact members mounted upon said base or
block, said vibrator being adapted when actu-
ated by the coil to Impinge upon the mov-
able contact, thereby to separate it from
the fixed contact, and exteriorly accessible
means upon the cover of said casing for ad-
Justing said vibrator.,

9. The combination with an induction coil,
3 casing having an insulating base or block, a
vibrator coil mounted upon said base or
block, a vibrator also mounted upon said
base or block in operative relation to the
col, fixed and movable contact members
also. mounted upon the base or block at one
side of said coil, said vibrator when actuated
being adapted to Impinge upon the movable
contact, thereby to separate it from the fixed
contact, and exteriorly accessible means
upon the cover of the casing to adjust the vi-
brator. 3 |

10. An apparatus of the class described
having a casing contalning an insulated par-
tition dividing the casing into two compart-
ments, an electro-magnet mounted upon said
partition in one compartment, an armatyure
therefor yieldingly supported, a fixed con-
8 movable contact mounted at one
side of said electro-magnet, upon said parti-
tion, there being, a yielding support for the
movable contact, means carried by said arma-
ture for striking said support on the same
side as said two and adjusting
means for regulating the normal distance of
the armature from said electro-magnet,

11.-An apparatus of the class described
having a casing containing an insulated par-
tition dividing the casing into two compart-
ments, an electro-magnet mounted upon said
partition in one compartment, an armature
therefor yieldingly supported upon said par-
tition, a fixed contact and a movable contact
mounted upon said partition at one side of
sald electro-magnet, a ylelding support for
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the movable contact, means carried by said
armature for striking said support upon the
same side as said two contacts, and adjusting
means for regulating the normal distance. of
said armature from said electro-magnet.
12. An apparatus of the class described

 having a casing containing an insulated par-
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tition dividing the casing into two compart-
ments, an electro-magnet mounted in said
partition in one compartment, an armature
therefor yieldingly mounted upon said parti-
tion, a fixed contact and a movable contact
mounted upon said partition, binding posts
mounted exteriorly of said casing and,1n cir-

cuit with said fixed and movable contacts

respectively, a yielding support for the mov-
able contact, and means carried by the arma-
ture for striking said support, on the same
side as said contacts. |

13. ‘An apparatus of the class described
having a casing containing an insulated par-
tition dividing the casing into two compart-
ments, an electro-magnet mounted upon said

partition in one compartment, sald compart-

ment having an overhanging portion of the
casing forming one end wall of said compart-
supported

within said compartment, a fixed contact

and a movable contact mounted upon said |

partition, binding posts mounted upon said
overhanging portion of the casing, so as to
be exposed exteriorly of the casing, said
binding posts being in circuit respectively
with said fixed and movable contacts, a

vielding support for the movable contact,
and means carried by sald armature for

878,487

| striking said support on the same side as said-

two contacts.

14. The combination with an induction

' coil, of an insulating base or block, a vibrator

and vibrator coil mounted upon said base or

block, fixed and movable contact members

mounted upon said base or block, said vi-

brator being adapted when actuated by the

coil to impinge upon the movable contact,
thereby to separate it from the fixed contact,

and a casing wherein said base or block and

parts supported thereon are mounted.

15. An apparatus of the class described
having a casing containing an insulated par-
tition dividing the casing into two compart-
ments, an electro - magnet mounted upon
sald partition in one compartment, an arma-
ture therefor yieldingly supported upon said
partition and having a hammer device ad-
jacent one.end thereof, a fixed contact and a
movable contact mounted upon said parti-
tion at one side of said electro-magnet, the
movable contact having an anvil device 1n-
termediate the ends thereof, the hammer of
said armature when the latter is attracted
being adapted to impinge upon said anvil and
separate the movable contact from the fixed
contact. R -

In testimony whereof,I have signed.my
name to this specification, in the presence ot
two subscribing witnesses.

' ISRAEL C. ORSWELL.

Witnesses: |
"RosErT H. KAMMLER,
SoNEY F. SMITH.
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