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To all whom it may concern.

Be it known that I, Epwarp J. Prarr, a

- citizen of the United States, residing at

New “York, in the county of New. York and
State of New York, have invented certain

mnew and useful Improvements in Induction-
- Loils, of which the following is a-full, clear,

concise, and exact description.
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This invention relates to devices for in-
ductively connecting two electrical circuits
and more particularly to repeating coils for
telephone lines. ‘ o

Although the common practice of divid-
ing a- telephone line into several sections
inductively -connected by repeating coils

counteracts to a considérable extent the dis-

turbing effects from the unbalancing of a
portion of the line and thus reduces the: un-

* desirable sounds in the receivers, such an
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arrangement does not ordinarily get rid of
the noises due to static disturbances, as the
coil itself, acting as a condenser ' whose

plates are the two windings of the coil, re-

- peats static disturbances from one  circuit
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mto’ the other to such an extent as often to
interfere seriously with the response of the

. telephone apparatus to talking currents.
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It has been proposed to insert a metal
sleeve between the inner and outer windings
of the repeating coil to-act as an'electro-
static shield between the two windings, the
accumulation of a charge on either windin
of the coil ifiducing a charge on the sleeve

~ instead of on the other winding. However,
if this ‘sleeve extends entirely around the

inner coil it acts as'a closed circuit winding

“and interferes with the repetition across the
ccoil of the talking current variations; more-
~over, when such a shield is used the inner

winding must be dried and impregnated be-
fore the sleeve is fitted in place, and a sec-

‘ond-drying and impreégnating is necessary

after the outer winding is in place. The
longitudinal slitting of the sleeve will avoid
this difficulty, but if the slit is wide the
shielding effect is greatly reduced, while the
employment of a sleeve with a slit whose

~ edges are close together and yet not in con-
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ductive relation javolves a high manufac-
turing cost on account of the skill and time

‘required to: insure that the sl':ve in the

completed coil is properly arranged. Coils
in which each winding is completely sur-

.. younded by & metal casing are so expen-

“insulating conductive wire with

sive to produce in an efficient form that their
use 1s necessarily limited. '

It is an object of this invention to provide
means of low cost but high efficiency for
preventing electrostatic induction between
the windings of repeating and other induec-
tion coils by electrostatically shielding the

windings from each other, this result being

preferably accomplished by interposing be-
tween the windings, a shielding winding of
or without
a supplementary sleeve of thin metal. ’
- Further objects and advantages of this in-
vention will appear from the following de-
tailed description, taken in connection with
the accompanying drawings, in which F ig-
ure 11is a view, partly in section, of a toroidal
induction coil, equipped with' a shielding
winding and metal sleeve; Fig. 2 is a view,
partly in section, of a straight or cylindrical
induction coil in which the metal sleeve is
omitted from the electrostatic shield; and
Fig. 3 is a diagram indicating the relation
of the parts of the coil shown in Fig. 1.
The toroidal coi}? shown in Fig. 1 com-
prises a_wire or other suitable core 2, an

inner winding 4 and an outer. winding 6,

windings 4 and 6 being arranged to form
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parts, respectively, of separate working -

circuits or sections thereof. Between wind.
ings 4 and 6 is a winding 8 comprising a
single layer of insulated conductive wire.

‘Because of the difference between lengths of

the inner and-outer peripheries of the toroid,

the turns of winding 8, though contiguous

along the inner periphery of the toroid, will
elsewhere be more or less separated from
each other. -To prevent electrostatic leak-

age between these turns, a thin metal sleeve

10, which may comprise a layer of tin foil
or-other foil, is plaged, preferably, between
the shielding winding 8 and the inner wind-
ing 4. This sleeve does not extend over the
inner periphery of the toroid, the gap 12
between ifs edges being slightly narrower
than that portion of the winding 8 in which
the turns are not separated from each other.
As diagrammatically shown in F ig. 8, the
winding 8 is conductively connected at one
end to the sieeve 10 and has its other-end
brought out at 14 to be used as a terminal
for the shield, by which it may be connected
to a ground of gelected potential, the slecve
19 and the winding 8 being both condug-
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tively insulated fromr the windings 4 and 6.
An insulating covering 16, such as tape, 18

-applied in a well-knoyn manner to each of
" the elements of

h the. coil to assist in holding

it in place and to aid i preventing short cir-

cuits between it and adjacent elements. -
“The wide gap bétween the edges of the

- gleeve 10 ‘insures that the handling of .the
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coil after the sleeve has been placed in po-
sition will not result in the bridging of the
gap by the distortion of the sleeve or the
breaking of the foil from its edges, while
along the gap the windings 4 and 6 dre
electrostatically insulated from each: other
by the closely wound turns of the shielding
winding 8. “The insulation of the winding

8, though sufficient to prevent short circuits

. between adjacent turns,.is not. thick enough
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“to separate adjacent turns such -a distance
“a§'to interfere with their electrostatic screen-

- ing function, it not being essential that an
" abgolutely continuous screen of metal be pro-
-vided. -Along the exterior periphery of the

“winding 8, where the spaces between the
‘turns are sufficient to appreciably decrease

the efficiency of the winding as a shield, the
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sleeve 10 effectually supplements the shield-
ing action of the metal turns of the winding
8. As will be clear from a consideration of
Tigs. 1 and 3, winding 8 and sleeve 10 do
not form a closed circuit, since the former
is-of insulated wire and.-has its two termi-

nals in nop-conductive relation, but they

constitute two :sheaths for-the inner wind-
ing, which, though each varying cireum-
ferentially of the coil as to its shielding effi-
ciency, are so arranged that the less effective
shielding portions of one are in registry with
the more effective shielding portion of the
other, so that the inner and outer windings

4 and 6 are electrostatically separated from

each other throughout the Tength of the coil.
By this arrangement, an electrostatic
charge on winding 4 or winding 6, instead

of inducing a charge on the other windings -

6 or 4, respectively, induces a charge on the
shield composed of the winding 8 and slecve
10, and electrostatic disturbances ‘occurring
in one of the working circuits are to a large
extent prevented from reaching the other
circuit, the effect of the shield being to ve-
duce the electrostatic induction between the
windings to so small a per cent. of its value
i an unshielded coil as to be negligible.

Shields of this type can be
in repeating and other induction- coils at
little added cost and without the employ-
ment of special skill or apparatus, one -,
portant advantage being that, on account
ot the wide gap in the sleeve 10, the shield
does not interfere with the drying and im-
pregnating of the completed coil, as. the
inner and outer windings may be treated at
the same time.

Tn o straight coil the leeve 10 is not re-

toroidal coil, for the

incorporated .

guired, as it is practicable to arrange the
shielding winding so that there areno spaces
between successive turns thereon. As shown
in-Fig. 2, one end of the wire forming the
shield 8 is brought out and connected to the
terminal 18 mounted in. one of the end
biocks 20. o
“Tn the straight coil, as iweéll as in the
best results, the wind-
ing 8 should bé so, placed that it does not
{ntermesh with either of the windings 4 or 6.
A single layer in the shielding winding is

then sufficient to reduce-electrostatic indue-

tion across the repeating coil to the desired
degree, and the coil leakage which would
result from increasing the thickness of the
shielding winding and therefore the space
between the inner. and outer windings of
the coil, and which would reduce the effi-
ciency of transmission of variations in the
talking current, is avoided, . -

Coils, embodying this invention, are also’

useful as means for connecting testing and
measuring instruments to a telephone line

when the passage of a static charge between

‘the line and - instruments would interfere

with the accuracy of the observations.

What is claimed is: S ]

1. An mduction coil having two windings
adapted to form parts respectively of two
working circuits, and an electrostatic shield
between said windings comprising a_sleeve
of thin metal and 2 winding of conductive
wire. ’

9. An induction coil having two windings
adapted to form parts respectively. of two
working circuits, and an electrostatic shield
between said windings comprising a sleeve

of thin metal and a winding of conductive

wire conductively connected to said sleeve.
3. An induction coil having an inner and

an outer winding adapted to form parts re-

spectively of two working circuits, and an
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elsctrostatic shield between said windings '

comprising a split sleeve of thin metal paz-

tially swrrounding said- inner winding and’

an intermediate shielding winding between
said sleeve and one of said first named
windings.

4. An induction coil comprising an inner

and an outer winding adapted to form parts
respectively of two working circuits, and an
electrostatic shield between said windings
comprising two sheaths for the inner wind-
ing, each sheath forming a complete shield

“hetween said windings on one side of said

coil and an incomplete shield between said

windings on the other side of said coil, said

sheaths overlapping so that their incomplete
ghielding portions lie on opposite sides of
aid coil respectively. :
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5. in induction coil comprising an inner

and an outer winding adapted to form parts
~egpeciively of two working cireuits, and on
clecirostatic shield between seid windings
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comprising two sheaths for the inner wind-
ing, each sheath forming a compléte shield
between said windings on one side-of said
coil and an incomplete shield between said
windings on the other side of said coil, said
sheaths overlapping so that their incomplete
shielding portions lie on opposite sides of
said coil respectively, .said sheaths being
conductively connected to each other to form
an open circuit insulated from said winding.

6. In a toroidal induction coil, an inner
and an outer toroidal winding, said wind-
Ings arranged to form parts respectively of

two working circuits, a thin metal sleeve ox-

tending between said windings except along 1

the internal periphery of the toroid, and. an
open circuit winding of insulated conductive
wire between said first named windings, the
turns of said open circuit winding being

Q

contiguous along the inner periphery of the 20

toroid.

In witness whereof, I hereunto subscribe
my name this 13th day of November, A. D.
1917,

'EDWARD J. PRATT.




