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This invention relates to electrical coils and

a method of manufacturing them, and more

particularly to inductance coils having to-

roidal type cores and a method of manufac-
s turing them.

One type of inductance toroidal core coils
which is used in connection with telephone
lines to which this invention is particularly
applicable comprises two coils having a large
number of turns of fine wire wound thereon,
the coils being assembled on two substantially
identical arcuate sections of a ring core com-
posed of magnetic material, which have here-
tofore been permanently clamped together
with non-magnetic clamping elements. The
manufacture of an inductance coil of this type
with predetermined electrical properties is a
comparatively difficult and expensive proce-
dure in that in the winding of the coils thereof
an excess riumber of turns of wire are fre-
quently wound thereon which in the subse-
. quent inductance adjustment of the coil re-

- quires the removal of a large portion thereof
and in some cases the addition of turns of
wires to provide a coil of predetermined elec-
trical characteristies.

The objects of this invention are to pro-
vide an improved type of electrical coil and a
method of manufacturing them to a definite
inductance in a simple, inexpensive and expe-
ditious manner. _

In accordance with the objects of this in-
* vention as practiced in connection with the

manufacture of toroidal core inductance coils

of the type hereinbefore described the two
sections of the ring core with their respective

coils mounted thercon are assembled with a

non-magnetic cementing material applied in
plastic form between the adjacent opposite
ends. The thus assembled coils and the re-
spective core sections are mounted upon an
adjustable clamping fixture where the core
sections are each individually adapted to be
moved toward or from each other 1n a direc-
tion at substantially right angles to the op-
posed cemented ends whereby the air gap may
be adjusted until a predetermiped definite in-
ductance is obtained asindicated by a suitable
bridge or test cirenit connected to the wind-
ings of the coil. With this adjustment of the
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air gap it is not necessary to remove or add
any turns of wire to the coil sections. After
obtaining the desired inductance the coil is
disconnected from the bridge circuit and the
plastic cement is allowed to harden to provide
a permanent air gap whereupon the coil is
removed from the clamping fixture and is
then ready to be incased or mounted without
further clamping means being applied to re-
tain the core sections in assembled relation.

Other objects and advantages of this inven-
tion will more fully appear from the accom-
panyiung detailed description taken in connec-
tion with the accompanying drawing which
illustrates one embodiment thereof, in which

Fig. 1 is a perspective view of a completed
inductance toroidal core coil embodying the
features of this invention before it is incased
or mounted ;

Tig. 2 is a side elevation of an assembling
fixture used in practicing the method of
manufacturing the coil illustrated in Fig. 1;

Fig. 3 is a plan view thereof with a coil in
position thereon:

Iig. 4 is an end view thereof, and

Fig. 5 is a schematic diagram of a coil
connected to a bridge circuit for .indicating
when the magnetic gap of the coil has been
adjusted to provide a definite inductance.

An inductance toroidal core coil embody-
ing the features of this invention may be
manufactured according to the following
method. Referring to the drawings, par-
ticularly Fig. 1 which illustrates a com-
pleted coil before being incased or mounted,

the numerals 10 and 11 indicate semi-toroids, -

forming the core of the coil, which may be
composed of any suitable magnetic material.
In practice, it has been found desirable io
form the core first in the form of a con-
tinuous_ring from finely divided iron par-
ticles, the individual particles of which are
coated with a thin insulating film which are
then formed under high pressure into a ring
in a well known manner. The ring thus
formed after being coated with a thin in-
sulating film is suitably broken into two sub-
stantially identical circumferential sections
or semi-toroids 10 and 11. Upon each of the
semi-toroids equi-distant the ends thereof is
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mounted a spool 12 provided with heads 13 at
opposite ends and having a large number of
turns of fine wire 14 wound thereon between
the heads, the spools being provided with
apertures 17 adapted to receive the core sec-
tions. The broken ends of the core sections
10 and 11 are then treated with a suitable
non-magnetic plastic cement 18 which
hardens slowly at room temperatures. In
case it is desired to hasten the hardening
the coil may be placed in a heated oven.
According to one embodiment of the in-
vention, a cement having a low coefficient of
expansion under temperature change after

hardening is employed. A cement having .

these qualities which has been found to be
particularly suited for the purpose herein
described is known under the trade name of
“Ambroid”.

The two core sections thus treated with the
cement 18 and supporting the spools 12 of
wire are mounted upon an adjustable clamp-
ing fixture 19 (Figs. 2, 3 and 4) with the
original broken ends in adjacent relationship
and spaced apart by the cement 18 to form a

" non-magnetic gap for breaking the continu-
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sheet material such as brass.

ity of the magnetic circuit. The fixture 19
will now be described.

The fixture 19 comprises a pair of similarly
shaped diametrically disposed arms 20 ex-
tending vertically form a_horizontally dis-
posed common supporting base 21, the whole
being formed integrally from non-magnetic
The upper
ends of the arms 20 are each provided with
a pair of inwardly extending arms 22 formed
at right angles thereto. Formed upon each
of the arms 22 is a pair of vertically extend-
ing jaws 23 which are suitably spaced from
each other and set at an angle with respect to
the arms 22 so that they snugly engage the
outer and inner curved vertical surfaces of
the arcuate sections of the ring core, as clear-
ly indicated in Fig: 3, upon the coil sections
being associated therewith, the lower sur-
faces of the core sections resting upon upper
horizontal edge surfaces 26 of the arms 22
intermediate each pair of jaws 23. The arms
20 and base 21 are tensioned in the forming
of the fixture so that the arms 20 are normally
urged apart for a suitable distance, as clear-
ly shown in Fig. 2. To provide positive mo-
tion between the arms 20 to bring them closer
together a rod 27 extends from one arm to the
other intermediate the arms 22, as viewed in
Fig. 3, and through openings provided there-
in. One end of the rod 27 is threaded into a
nut or lug 28 preferably soldered to the asso-
ciated arm 20, while the opposite end of the
rod is equipped with a thumb piece 29. It
will be evident that the normal tension. pro-
vided in the fixture as hereinbefore men-
tioned and a manipulation of the threaded rod
27 provides means whereby the arms 22 may
be adjusted horizontally in either direction to

vary the space between the opposed pairs of
jaws 23 provided upon the inner ends of the
arms 22. .

Fig. 5 illustrates in diagrammatic form an
electrical Wheatstone bridge circuit which is
used in the inductance adjustment of the coils
manufactured in accordance with the herein
described method. In this diagram A and B
represent the usual fixed ratio arms compris-
ing resistances 35 and 36, C a variable arm in-
cluding an adjustable resistance 37 and an
adjustable inductance resistance 38, and D
the unknown resistance arm of the bridge
circuit comprising the coil to be adjusted to
a predetermined inductance. An electromo-
tive force supply source 39 of audio fre-
quency alternating current is connected to
the points 40 and 41, while the circuit be-
tween the points 42 and 43 includes a tele-
phone receiver 44 which is used in a well
known manner to indicate to the operator
when the bridge circuit is balanced.

The method of integrally uniting the core
sections 10 and 11 with their respective spools
or coils 12 mounted thercon and adjusting the
non-magnetic gap between the opposite core
sections until the desired inductance of the

~coils is obtained is as follows:

The broken ends of the core sections 10 and
11, as hereinbefore described, are treated with
the plastic non-magnetic cement 18 after the
mounting of the coil thereon. Thereafter the
core sections are placed by the operator upon
the two arms 22 of the fixture 19 which nor-
mally assume the position shown in Fig. 2,
with the inner and outer curved vertical sur-
faces of the core sections lying between the

jaws 23 of the arms 22 and their lower sur-

faces resting upon the upper horizontal edge
surfaces 26 of the arms 22, as clearly shown
in Figs. 3 and 4. Tlie two coils 12 carried by
the core sections are then connected to the
bridge circuit to form the unknown arm D
thereof, as hereinbeforc described and shown
in Fig. 5, with the inner and outer ends 45
and 46, respectively, of the wires forming the
two coils connected together and the cuter
and inner ends 47 and 48, respectively, thereof
serially connected to the arm D. Before the
adjusting operation takes place it is to be
understood that the variab?e arm C of the
bridge circuit has been set by adjusting the
inductance resistance 38 for the desired coil
inductance and that the adjustable resistance
37 has also been set to correspond to the re-
sistance of the coil under adjustment. The
core sections 10 and 11 are then moved toward
each other in the manner hereinbefore de-
scribed by turning the rod 27, the space be-
tween the core sections being bridged by the
plastic cement 18. While thus varying the
non-magnetic gap the operator is holding the
receiver 44 to his ear and upon the inductance
in the unknown arm D equalling the induc-
tance in the arm C. which as hereinbefore
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described has been set for the inductance de-
sired in the coil under adjustment, the high
frequency hum of the alternating current

source 39 across the points 40 and 41 will’

not be heard by the operator, since no current
will flow between the points 42 and 43 when
the bridge circuit is in balance. This indi-
cates to the operator that the inductance ad-
justment of the coil is completed, the coil
ends 47 and 48 are then disconnected from
the bridge circuit and the assembled adjusted
coll still clamped to the fixture is set aside
to permit the cement 18 to harden at room
temperature-or it may be placed in a heated
oven to accelerate the hardening thereof.
The coil is then released from' the fixture 19
and is ready to be incased or mounted with-
out further clamping means being applied
to retain the core sections in assembled re-
lation.

What is claimed is: : :

1. The method of manufacturing electrical
coils which consists in placing a winding on
a divided core, positioning a plastic non-
magnetic material between the ends of the
core which provides an air gap between the
core sections, and adjusting said air gap with
the non-magnetic material in a plastic state
until predetermined electrical properties are
obtained. :

2. The method of manufacturing electrical
coils which consists'in forming a core, divid-
ing the core into a plurality of substantially
identical sections, placing windings thereon
in sections, assembling the core sections in
spaced relation with a plastic non-magnetic
material bridging the space therebetween,
and then varying the space between the core
sections until a definite predetermined effect
1s obtained in the coil.

3. The method of manufacturing electrical
coils which consists in forming a core of mag-
netic material, dividing the core into a plu-
rality of sections, placing windings thereon
in sections, treating a surface of one core sec-
tion with a plastic non-magnetic material,
assembling the core sections in spaced rela-
tion with a plastic non-magnetic material,
bridging the space between the core sections,
connecting. the windings with an electrical
test circuit, and then varying the space be-
tween the core sections until a definite pre-
determined effect is obtained in the coil as
indicated by the test circuit.

4. The method of manufacturing electrical
coils, which consists in forming a core, frac-
turing the core to provide a plurality of sec-
tions having opposed irregular surfaces, plac-
ing a winding on the core, positioning a plas-
tic non-magnetic material between the ir-
regular core surfaces which provides an air
gap between the core sections, and adjusting
said air gap until predetermined electrieal
properties are obtained.

5, The method of manufacturing electrical

ke

coils, which consists in placing a winding on
a divided core, positioning a cementitious
non-magnetic material between the ends of
the core which provides an air gap between
he core sections, and adjusting sa1d air gap
before the cementitious material becomes ef-
fective until predetermined electrical prop-
erties are obtained. :

6. The method of manutacturing electrical
coils, which consists in forming an endless
core, dividing the core into sectlons, placing
windings thereon in sections, assembling the
cove sections in spaced relation to provide an
alr gap therebetween, bridging the air gap
by a plastic non-magnetic material, and then
varying the air gap between the core sections
until a_ definite predetermined effect is ob-
tained in the coil.

7. The method of manufacturing electrical
coils, which consists in forming an annular
core, dividing the core into a plurality of sec-
tions, placing windings thereon in sections,
assembling the core sections in spaced rvela-
tion te provide an air gap therebetween,
bridging the air gap by a plastic non-mag-
netie material, and then varying the air gap
between the core sections with the non-mag-
netic material in a plastic state until g deh-
nite predetermined effect is obtained in the
coil. ,

8. An inductance coil having a core formed
of separated sections, and a quantity of non-
magnetic cementing. material between the
sections permitting adjustment of the air gap
between the sections and upon solidification
Integrally uniting the sections,

9. Aninductance coil having a core formed
of a plurality of substantially identical semi-
toroids spaced apart at diametrically oppo-
site points, and a non-magnetic cementing
material in the space between the semi-to.
roids to allow for adjustment of the air eap
between the semi-toroids and upon its solidi-
fication integrally uniting the semi-toroids.

10. In an inductance coil having a core
Tormed of magnetic material separated at op-
posite points, a eementitious non-magnetic
spacer allowing initial relative adjustment of
the points to vary the air gap and integrally
uniting the points.

In witness whereof, I hereunto subscribe
my name this 4th day of October, A. D. 1926.

CHESTER ARTHUR PURDY.
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