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This invention relates to electroma(.fnetic
devices, and more particularly to toroidal in-
ductance devices which are especially appli-

~ cable to telephone transmission lines.

8 In the manufacture of toroidal inductance
devices for use in telephonic communication
systems, 1t has been determined that capacity
unbalance, which tends to cause cross-talk, re-
sults from a lack of s etry between sec-
tions of winding and the core and between
inner and outer windings of the coil.

- It 1s an object of the present invention to
provide a simplified, less expensive, and more
symmetrical electromagnetic device having a
high degree of electrical efficiency.

n accordance with one embodiment, the
invention contemplates providing toroidal
inductance coils having molded paper con-
~ tamers for receivinf and 1nsulatively enclos-
20 ing the core thereof and molded paper, semi-
~‘circular parts for separating the windings of
~ the coil from each other. The semi-circular
parts are provided with serrated edges to con-
‘tact with separators spaced at diametrically
- opposite points of the core and serve to posi-
tion accurately the separators and insulate
the windings, the serrated edges being pro-
- vided to prevent the servings of the winding
ad)acent the separators from lodging between
the separators and the semi-circular parts.

A better understanding of the invention
may be had by referring to the following de-
tailed description when taken in conjunction
with the accompanying drawing, wherein

KFig. 1 is a perspective view showing the
core positioned in the molded paper container,
part of the assembly being broken away to
show the construction and association of the
~ container and core; - . o
Y Fig. 2 is a plan view of a completed

toroidal inductance coil having the windings
and 1insulation thereof broken away at in-
tervals to show in detail the construetion and
relative position of the various parts of the

8 coil; o _

- Flg 3 1s a vertical sectional view taken on
“the line 83—3 of F'ig. 2 in the direction of the

- arrows, and | _

Fig. 4 18 a sectional view taken on the line

10

18

. 50 4—4 of Fig. 8 in the direction of the arrows.

Referrinﬁ now to the drawing wherein like
reference characters designate the same parts
throughout the several views, particular
reference being had to Fig. 1, the numeral 5
indicates generally a'toroiﬁal inductance coil 55
core enclosed in a container 4 which forms

a part of the present invention. In the il- .
lustrated embodiment, the core is composed
of a plurality of permalloy dust rings 6, but

1t will be understood that while this is the 60
preferred form of core, the 1invention is not
limited to any form of 'core and might be
practiced by using any of the usual types of
Inductance coil cores. The rings are enclosed

in the container 4, which is comprised of a 65

ring 7 of molded paper interposed between

the upper surface of an annular collar 8
having an L-shaped cross-section and the un-
derside of a similar annular collar 9. The
ring 7 and the collars 8 and 9 are of such 70
size that the vertically extending portion of
the collar 8 fits within the vertically and
downwardly extending portion of the collar

9 and the mner peripheral surface of the ring

7 abuts the inner peripheral surfaces of the 75
horizontally disposed portions of the collars

8 and 9.

A toroidal inductance coil core having
been insulated by enclosing it in a container -
such as the container 4 may have positioned 80
thereon at diametrically opposite AICAs, Sepa-
rators 14 which extend radially of the core
and are annular in configuration for sur-
rounding the core, being cut as shown at 15
(Fig. 3) so that they may be positioned 85
around the core. The spacers 14 a.e held
In the desired position by clamps or other
known means (not shown) and one or more
servings of insulated wire 16 are applied to
the core between the separators 14 while the 20

latter are held in position. After a predeter-

mined number of turns of insulated wire have
been applied to the container 4 enclosing the
core, semi-circular molded paper indulators

17 which are U-shaped in cross-section, are 95

applied to the serving 16 in overlapping re-
lation as shown at 18 at the outer surface of
the coil and in abutting relation at the inner
surface of the coil, and another serving 19
of insulated wire may be applied upon the 100




2

~ insulators 17. The semi-circular molded pa-

10

16

20

- 80

per insulators 17 have their edges serrated as
shown at 24 so that they may be forced into
very intimate engagement with the separators
14, the serrations being bent upwardly since

the insulators are slightly larger than the

space between the separators 14, thereby pre-
venting the servings 19 of wire from becom-
ing lodged between the edge of the molded
paper insulators 17 and the separators 14
gnd maintaining a definite separation be-
tween sections of the coul. |

In the winding of a coil such as that de-
scribed hereinbefore, suitable leads 20 may
be taken from the windings 16 and 19 during
the operation of applying the servings to the
core. In the specific embodiment of the in-
vention described hereinbefore, an insulat-
ing container has been provided for recelving
the coil core and insulators have been i)osi-
tioned between the various windings of the
core, the dimensions of which are uniform
throughout the circumference of the coll, and
therefore the geometrical symmetry of a coil
manufactured in this manner is limited only
by the accuracy with which the servings of
wire may be applied to the core and which,
as is well known, can be applied with extreme
accuracy. By manufacturing toroidal induc-
tance coils for telephonic communication sys-
tems in accordance with this invention, ca-
pacity unbalance in the coil due to lack of
symmetry and uniformity may be reduced to

& minimum and the efficiency of the coil ma-
terially increased. _ o -

Although the invention has ben described
as relating to inductance coils of the ty Ee
used in loaded telephone circuits, 1t is to be
understood that the invention is to be limited
only by the scope of the appended claims,

at is claimed1s: =
1. In an electromagnetic device, a core,

molded paper collar sections and an annular

member positioned between the sections for
enclosing the core, and toroidal windings over
the enclosed core. - -

2. In an electromagnetic device, & core,
molded paper collar sections and an annular
member positioned between the sections for
enclosing the core, a series of toroidal wind-
ings over the enclosed corz, and formed paper
insulators between the various windings.
8. An electromagnetic device comprising &
core, an insulator composed of cooperating
annular collars enclosing the core 1n overlap-
ping relation, an annular insulating-member

- positioned between the collars, and a toroidal

83

winding over the insulators. -
4. An electromagnetic device comprising

a core, an insulator composed of cooperat-

ing annular collars enclosing the core in
overlapping relation, an annular insulating
member positioned between the collars,
toroidal windings over the insulators, and

- covering therefor comprising a plurality
molded
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formed paper insulators between the various

windings.

5. An electromagnetic device comprising a

core, cooperating annular collars of paper
and a paper ring for enclosing the core, serv-
ings of insulated wire applied over the core,
semi-circular molded
tween the various windings of the coil, and
molded separators for separating sections of
the coil. . -

6. In an electromagnetic device, a core, an
insulator for the core composed of cooperat-
ing annular paper collars for receiving the
core, and an annular insulating member posi-
tioned between the collars, the inner periph-
eral edge of the annular paper collars abut-
ting the edge of the inner peripheral surface
of the flat member, and servings of insulated
wire applied over the 1nsulator.

7. In an electromagnetic device, & core, an

‘insulator for the core composed of cooperat-

ing annular paper collars for receiving the
core, an annular insulating member posi-
tioned between the collars, the inner periph-

eral edge of the annular paper collars abut- .

ting the edges of the annular member, serv-
ings of insulated wire applied over the insu-
lator, separators for separating sections of
the coil, and semi-circular molded paper in-

sulators having serrated edges for engaging

the separators to insulate the various servings
of the device. _ - -
8. In an electromagnetic device, a paper
insulated core, windings of insulated con-
ductors applied thereon, and means for sep-
arating the various windings' of the device

comprising molded paper separators, and

molded semi-circular paper members having

serrated edges for engaging said separators
to prevent windings
the separator from contacting with other
windings. N

9. In an electromagnetic device, a core,

the covering.

10. In an 'electromagnetic' device, a core, '
& covering therefor comprising a plurality

136

of molded paper members, windings dis-
Fosed in sections on the covering, al:lg insu-
ators disposed between the sections.

of the device adjacent

70

aper insulators be-

1b

80

.
of
paper members, and a winding over

11. In an electromagnet device, a core, &

winding thereon, spacing members to delimit
the winding, & second winding over the wind-
ing, and a molded covering interposed be-
tween the first winding and the second wind-

12.-In an electromagnetic dévice, a éore, 8

 winding thereon, spacing members to delimit

the winding, a second winding over the wind-

ing, and a molded covering interposed be-
tween the first winding and the second wind-

ing, comprising a plurality of prefprmed

parts,. = | -
13. In an electromagnetic device, a core, &

120

‘125

130
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winding thereon, spacing members to delimit
‘the winding, a second winding over the wind-
ing, and a molded covering Interposed be-
tween the first winding and the second wind-
Ing and having serrsted ends for cooperation
with the spacing members to prevent intru-
sion of turns of the second winding into the
- space for the first winding.

14. In an electromagnetic device, a core

10 a preformed sectional covering therefor, and
a winding over the covering.

13. In an electromagnetic device, & pre-
formed coverin therefor, a winding over
the covering, and a preformed covering over

18 the winding.

In witness whereof, I hereunto subscribe

my name this 13th day of September A. D.,

1830.
DALE R. CLEMONS.
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