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VICTOR GREIFF, OF NEW YORK, N. Y.,  AND LESLIE FORREST CURTIS, OF SPRING-
FIELD, MASSACHUSETTS, ASSIGNORS TO AMERICAN BOSCH MAGNETO CORPORA-
PION, OF SPRINGFIELD, MASSACHUSETTS, A CORPORATION OF NEW YORK.

'fNDUCTION COIL.

Application filed June 4,

To all whom it may concern.: :
Be it. known that Vicror GrErrr and
Lestie Forrest CurTrs, citizens of the
United States, residing at and whose post-
office addresses are, respectively, 202 West
79th Street, New York city, county and State
‘of New York, and 11 Welcome Place, Spring-
field, county of Hampden, and State of
Massachusefts, have invented -certain new
and useful Tmprovements in Induction Coils;

and ‘we do hereby declare the following to be-

a full, clear, and exact description of the
invention, such as will enable others skilled

in the art to which it appertains to make .

and use the same. = :

" The present invention relates to induction

coils having primary and secondary wind-
_ings mounted on a core. ' :

In some cases, such coils had a closed mag-
netic circuit made up of the core and con-
tinuous extensions embracing the windings
at the ends and outside thereof, or else an
incomplete magnetic circuit with one or both
of the end portions omitted. In coils with
the closed magnetic circuits, the primary
current does not rise sufficiently rapidly to
produce a satisfactory sparking voltage in
the secondary winding at ‘some necessary
high speeds of interruption, and where one
or both of the end plates is omitted, the
core is not sufficiently magnetized to pro-
duce a satisfactory sparking voltage: with
the desired primary winding. In accordance
with this part of our invention, a more suit-
able magnetic: circuit is obtained' for pro-’

" ducing ignition sparks at the spark plugs

of an internal combustion engine into-vari-

~ ous numbers of cylinders and operating at
- various speeds, by providing a peripherally
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discontinuous - magnetic shell around. the

- windings in combination with a magnetic

4

-]

‘plate at-either or both ends, said end plate
“or plates being spaced from said shell, and
preferably also from- the core, to form a
plurality of air- gaps in'the magnetic_ cir-
cuit, and also being, preferably, angularly

- discontinuous to form air gaps whereby
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eddy currents in the end plates will -be

avoided. - , _ _
Whether or not the shell is of magnetic

material, and ‘whether or not the end plates

~ are used, the invention also comprehends

using the shell as a contact member which

may be electrically-connected to the terminal

1921, Serial No. 474,995.
of the secondary winding so as to. form a
connecting element- between the secondary
winding and the high tension binding post
of the coil. For the purpose of conveniently
attaching the ignition lead to the high ten-
sion binding post, the latter may be adjusted
in position by adjustably mounting the tube
to which the post is connected. To obtain a
simple and efficient electrical connection, a
contact spring, preferably in the form of a
bow-spring, presses against the shell which
in turn is pressed against the terminal o
the secondary winding. } '
" In the accompanying
ing our invention in application, as an ex-
ample to an induction coil for ignition sys-
tems for internal combustion engines:"
Fig. 1 is a longitudinal sectional view of
the coil; Fig. 2 is a transverse sectional view

dmwiﬂgs illustrat-
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taken on line 2—2 of Fig. 1; Fig. 8 is an -

end view of the coil showing the mode of
connecting the terminals; Fig. 4 is a frag-
mentary sectional view showing the mode of

making electrical connection with the ter-’

minal of the secondary winding, and Fig.
5 is a diagrammatic-view showing the wir-
ing diagram of the circuits connected to the
coil and parts of an ignition system.
Referring more particularly to the draw-
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ing, the coil comprises an encasing structure

having end caps1 and 2 and an interposed
tube 8 adapted to surround the coil proper.
The latter comprises a tube 4 of insulating
material upon which is wound the primary
winding ‘5. Upon the latter is wound the
secondary -winding 6 which, -as is clearly

shown in Fig. 1, is-of shorter length than’

the primary winding and ‘with the insulat-
ing papers theerof forming projecting por-
tions. 7 -extending beyond the ends. of the
secondary winding to the ends of the pri-
mary winding. The spaces between the pro-
jecting portions 7 of the paper may be filled

~with insulating material in any - suitable
-manner, if. desired.. Abutting the ends

of the primary winding and the paper
portions 7 and upon the tube 4 are located

85

90

95

100

insulating washers or discs 8 and 9, and ad-

jacent these washers are located end plates
10 and 11 each composed of a pair of discs
of magnetic material, and also being prefer-
ably cut radially to provide a radial slot or
air gap whereby eddy currents in these discs

;‘,\vviu_'_be avoided. Adjacent these end plates
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are located cup-shaped paper members 12
and 13 with the flanges thereof extending

inwardly toward each other for a short digs-

tance to cover the ends of the paper portions
7. Thesé members 12 and 13 also have ad-

. jacent thereof, metal clip plates 14 and 15
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each provided with clip portions 16, 17 and
18 for connection with the terminals of the
windings, as will more fully hereinafter ap-
pear. Kach of the end plates 10 and 11, the
members 12 and 13 and the plates 14 and 15
are connected together by rivets 19 and 20,
whereby the connected members form uni-
tary members located at the ends.of the
windings. A :

On the outside of the secondary winding:
so as to. almost completely surround it, is
located a shell 21 of magnetic material, the
opposed edges 22 and 23 of which, however,
are spaced from each other, as is clearly
shown in the lower portion of Fig. 2 of the
drawing, the shell being in the form of an
open cylinder split along one side thereof.

. This shell is thus made peripherally discon-
5 tinuous in order to prevent eddy currents.

It will also be observed that this shell is

- preferably of the same length as the sec-
' ondary winding, whereby spaces are pro-
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-vided between the ends of the shell 21 and

the margins of the end plates 10 and 11, to-
form air or reluctince gaps and electrical
clearances therebetween. Strips of tape 24
and 25 may then be wound about the coil
assembly over the ends of the shell 21 and the
flanges of the members 12 and 13, so as to
maintain the end caps and connected parts
in fixed spaced relation with respect to the
ends of the shell 21. Strips of tape 26 may
also be laid over the opposed edges 22 and 23
and with the ends thereof included beneath
the wound strips 24 and 25. =~ -
Within the tube 4 are located two groups
of magnetic laminations 27 of angle form
in cross-section so arranged so as to provide
between said groups .a fixed passage 28

. through which extends a tie bolt: 29, the
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latter being thus centrally located. It will
thus be observed that the end plates 10 and

'11 being located upon the tube 4 will also

be spaced from the core 27 by at least-the.
thickness of the tube 4 so as to form there-
between reluctance gaps. The gnd. caps 1
and 2 are of identical structure and are-pro-
vided with annular grooves 30 and 81 in
which extended the ends of the tubular mem-
ber 3, suitable packing 82 and 83, such as
felt, being provided in said. grooves at the
ends of the tube 3. The caps 1 and 2. are
also centrally recessed to receive the ends of
the tube 4 and are provided with projections
3¢ and 35 extending radially inwardly in
said recess and into end slots formed in the.
ends -of-the tube 4 whereby rotation of the
latter with respect to the caps 1 and 2 is

prevented. Within the open ends of the
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tube 4 and in abutting reiation to the ends
of the core laminations 27 are located felt
washers 36 and 37 adapted to maintain said
laminations from longitudinal movement in
said tube, : A

The caps 1 and 2 are centrally apertured
to receive the bolt 29 which is provided at
one end with a screw head 38 reposing in a
suitable recess formed therefor in the cap
1, and threaded at the other end to receive
a nut 89 located in a similar recess in the
head 2. The caps 1 and % are also eccen-
trically apertured to receive binding posts
bolts 40 and 41 having heads 42 and 43 lo-
cated in suitable recesses formed on the
inner side of the caps, and threaded at the
outer ends to receive nuts 44 and 45 also lo-
cated within suitable.-recesses formed in the

outer portion of the caps 1 and 2. The

threaded ends of the bolts 29 and 41 are of
suflitient length to receive thereon a pair of
grooved porcelain pieces 46 and 47, which
when located adjacent each other with the
grooves in juxtaposed relation, form a recess
for a ballast coil 48. Within apertures,
formed in the porcelain members 46 and 47,
for receiving the bolts 25 and 41, are con-
tained sleeve members 4% and 50 which are
in metallic contact with the threaded por-
tion of said bolts. The ballast coil is con-
nected at its ends to these sleeves whereby
current passing therethrough may pass from
one bolt to the other. Upon the outer ends
of the bolts 29 and 41 are provided nuts 51
and 52 for binding the porcelain pieces 46
and 47 with the cap 2, while the nut 39 and
the head 38 of the bolt 29 serve the purpose

.of binding the caps 1 and 2 against the ends

of the tubes 3 and 4, as is readily apparent
from the illustration made in Fig. 1 of the
drawing. The outer end of the bolt 29 also
has a binding nut 53 for the connection of
a lead 54 running to the battery 55. The
terminals of the primary winding extend
through slots 56 formed in the washers 8
and 9, end plates 10 and 11 and members 12
and 13 with the bared portion 57 of such
terminals extending into the clip’ 16 which
is compressed about the end of such termi-
nal to permanently hold the same ‘fixed
theretoy  Short cable pieces 58 and 59 aré
clamped of the respective plates 14 and 15
by means of clips 18 and have a bared end
60 clamped in clip 17 and the other bared

~end 61 located in slots suitably provided in

the heads 42 and 43 and soldered or other-
wise ‘suitably fastened thereto, as is clearly
shown 1n Fig. 3. On the threaded end of

-the bolt 40 is also provided a binding nut

62 between which and the nut 44 may be

-secured, the terminal for a lead 63 running

to an interrupter 64. oo

* The-tube 3 carries a binding post con-
struction 65 comprising a bolt 66, a thumb
nut 67, threaded thereon at its outer end,
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insulating members 68 and 69, and a head
70 formed upon the inner end of the bolt
66. The head 70 extends within the interior

of the tube 3 and has clamped between it-

and the inner surface of the tube 3 a bow-
spring 71 which constantly bears or presses

‘against the outer surface of the magnetic

shell 21.- One of the terminals 72 of the
secondary winding extends-over the outer
surface of this winding and is‘connected to
a conducting strip 73 folded upon itself and
located between the outer surface and the
secondary winding and the inmer surface
of the magnetic shell 21. It will thus be
observed that the bow-spring 71 constantly
presses against the magnetic shell 21 which
in turn presses upon the contact strip .73
so as to provide, at all times, an intimate

contact between the strip 73 and the shell

21, as well as between the shell 21 and the
spring 71, irrespective of the position to
which the tube 3 is adjusted by turning it
in the grooves 30 and 31 about the axis of
the bolt 29 and the caps 1 and 2. The other
end of the secondary circuit has its lead
connected to the terminal 57 of the primary
winding, as is clearly shown in Fig. 5.
"When installing the induction coil in an
ignition system, it is often required to lo-
cate it in different positions and in different
relations to the parts of the system, and
it has been found that when the high tension

binding post 65 is connected in fixed rela-

tion to the coil structure, that it is often
very inconvenient to connect the high ten-
sion lead 74 running from the coil to the
distributor. For the purpose of conven-
ience, the tube 3 has been made angularly
adjustable o that it may be located in the
position shown in full lines in Iig. 2 of
the drawing or in any other position, such
as is shown in dotted lines of said figure.
During such adjustment, however, the bov-
spring 71 will always maintain contact with
the magnetic shell 21 so that the electiical
connection between the secondary winding
and the high tension binding post. will not
be changed.. ’ :

By making the core of laminated sheets

or strips of angle form, it is possible to so
arrange and locate the same within the tube
4, so as to provide a permanently shaped
passage between the groups thereof, so that
the bolt 29 may be easily introduced length-
wise through the core without in any way
disturbing the elements of the core. In

" order to obtain the proper reluctance in the

magnetic circuit of the core, the end plates
and the magnetic shell, the end plates are
spaced from the core and the shell to pro-

~ vide air gaps of suitable size, so that when

the primary circuit is interrupted and the
current drops therein, the induction of po-

tential in the secondary circuit will be more :

effective. This greater -effectiveness is ob-
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tained by reason of the fact that the reduc-
tion of the flux, from a maximum to a value
when no current is flowing in the primary
circuit, will be greater and more rapid. By
use of the air gaps, poles are created on por-
tions of the magnetic material, thus exert-
ing a more rapid demagnetizing effect.
Referring to the diagram shown in Fig.
5, the primary circuit includes the battery
55, lead 54, bolt 29, ballast coil 48, bolt 41,
primary winding 5, bolt 40, lead 63, inter-
rupter mechanism 64, grounds 76 and e
and lead 78 connected to the battery. A

.condenser 79 is connected. across the contacts

of the interrupter mechanism 64 as in the
usual manner. The sécondary circuit in-
cludes the connection 57 with the primary
winding, the secondary winding 6, terminals
72 and 73, magnetic shell 21, bow-spring 71,
high tension post 65, lead 74, distributor 80,

'spark: plugs 81 and ground 82. The opera-

tion of the device is believed to be otherwise
clear,

" Having thus described our invention what
we claim is:

1. An induction coil having a core with

primary and secondary windings mounted
thereon, an encasing structure including a
tube and a high tension binding post, a mag-
netic shell around said windings and elec-
trically connected to the terminal of sald
secondary wirding and said binding post.
" 9. An induction coil having a core with
primary- and secondary windings mounted
thereon, an encasing structure including a
tube and a high tension binding post, & _pe-
ripherally discontinuous’ magnetic shell
around said windings and electrically con-
nected to the terminal of said secondary
winding and said binding post.

3. An induction coil having a core with
primary and secondary windings mounted
thereon, an encasing structure including an
adjustable ' tube carrying a high tension
binding post, a contact member around said
windings and electrically connected to the
terminal of said secondary winding and
said binding post in any adjustcd position
of said .tube and post. ‘

4. An induction coil having a core with !

primary and secondary windings mounted
thereon, an encasing structure including an
adjustable tube, a contact member around
said windings, a high tension binding post
carried by said tube and having a contact
spring pressing against said contact member

“for maintaining the same in intimate con-

tact with the terminal of said secondary

winding in an adjusted position of said tube

and post. :
In testimony whereof we affix our signa-

“tures.

VICTOR GREIFF.
LESLIE FORREST CURTIS.

70

76

80

85

90

100

105

110

120

1286



