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 3PECIFICATION forming part of Letters Patent No. 290,853, dated December L5, 1832,

Application filed Au'rust 20, 1883,

2o all whom it may concern :

be 1t known that 1, HENRY ¥F. CAMPBELL,
of Concord, county of Merrimac, State of New
Hampshire, have invented an Improvement

1n Electrical Conductors, of which the follow-

ing deseription, in connection with the accom-
panying drawings, 1s a speclfication, like let-
ters on the drawings respresenting like parts.

My 1nvention, relating to electric conduct-
ors, has for 1ts object to prevent disturbances
arising from induction fromneighboring wires
or other disturbing influences. Electric ca-

‘bles have been made in which each independ-

ent conduetor, covered with the usnal insulat-

ing material, 15 provided with an outer me-

12*1111(3 covering, usually composed of a lead or
copper tube or of o covering of tin-foil, 1t hav-
ing been supposed that such a covering would
prevent the transmission of disturbing cur-
rents to the wire. Fxperiment, however, has
shown that such coverings are meffectual, at
least for cutting off such murents as will pro-
duce (:hstmbmces in the telephonic¢ instru-
ments of the presentday. 1 havediscovered,
after long investigation, ‘that while an ordinary
covering eomposed of the metals usually em-
ployed for this purpose—viz., copper, lead, or
tin, all good conductors of electricity—1is 1nei-
ficient, there are certain substances which,
when employed as a covering or shield for an
insulated wire, will greatly diminish or en-
tirely annul the disturbances referred to.

In another application for Letters Patent,
No. 97,028, filed June 4, 1883, L have deseribed
and claimed a shield composed of paramag-
neticand diamagnetic materials, 1t being many
times more efiectnal than the coverings com-
posed of diamagnetic material alone heretofore
employed. While the shield therein described
1s the best known to me for this purpose, there
are other materials besides such a combination
of paramagnetic and diamagnetic substances
which can be employed and will give far bet-
ter results than the materials formerly used.
All my investigations have shown that while
the materials known and classed as © diamag-
netic’’ materials, including copper, lead, and
tin, which have been most eommouly used on
account of their abundance, their electrical

conductivity, and the ease with which they |

| stances.
i netie when used alone or as the chief element
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may be manipualated, are ineifectual, all the
paramagnetic elements are found to be effect-
1ve 1n a very high degree; and the present 1n-
vention consists, mainly, 1n the combination,
with an 1nsulated conductor, of a covering or
shield composed of one or more paramagnetic
materials, and with means to connect the said
shield in an clectric cir cuit, whereby the cur-
rent generated in the said shield may be con-
ducted away from it without passing to or ef-
fecting the conductors inclosed in the said
shield and protected thereby.

IFigure 1 shows 1n transverse section a ca-
ble composed of electrie eonductmb embody-
Ing my invention, and Iig. 2 a longitudinal
section thereof. |

As herein shown, a series of independent
conductors are united to form a cable, the said
conductors «, of any usual kind, being each

intended to form a portion of the cireuit of tele-

phonic or other electrical instruments, and

each being provided with a covering, b, of any
usnal and suitable 1nsulating mater ml, to pre-
vent the currents from escaping fromit. Kach
Insulated conductor a b is provided with an
anti-induetive shield or covering, ¢, which
in this instance is composed of paramagnetic
material, either a single substance—such as
iron, manganese, cobalt, or nickel—or a com-
position of two or more of the said sub-
Iron 1s considered the best paramag-

1n quantity when two substances are used, as
it stands at the head of the list of materials
classed as ¢ paramagnetics.”’” The said cov-
ering ¢ can be most conveniently made of a
strip of iron annealed, or of a soft and flexible
nature, wound spirally upon the outside of
the insulating material b, care being talken that
each successive turn of the strip 1s in close
contact with or partially overlaps the edge of
the one already applied, so as to form a com-
plete uninterrupted covering. The shields ¢
of the difterent wires ¢ may be insulated from
one another, or, if desired, may be in elec-
trical contact with one another, as shown. In
the former case each individnal wire will be
connected by a terminal, as described in my
former application referred to,with the ground
or other return-circuit for conveying the cur-
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rents away from thesaid shields, and thus pre- | composed of two or more paramagnetic sub- 40
venting them from passing upon or affecting | stances compounded together, substantially
the wires a, inclosed within them. When the | as described.

shields are in contact with cne another, as 2. An electrical conductor composed of an
shown, they constitute, practically, a single | insulated wire covered with a flattened soft
conductor, and single terminals ¢, of a similar | or annealed strip of paramagnetic material 45 .-
nature to those described in my former ap- | wrappedabout it, with the edges of the stripin. -
plication, may be employed at each end of the | intimate contact to form a practically-continu-

cable to connect the said shields with the | ous shield or a shield without gaps or spaces,

ro ground or with a metallic conductor forming | substantially as described.

(1

the return-circuit for the said shields, as de- 3. An electrical conductor composed of an 50
scribed in another application for Lettels Pat- | insulated wire covered with a flattened strip
ent filed. of paramagnetic material, suitably annealed

I consider that the employment of an an- and wound spirally about the insulated wire,
15 nealed strip or ribbon of steel or of homogene- | the edges of the strip coming intimately in
. ousiron or steel without fiber, or, in fact, any ; contact oroverlapping to avoid spaces between 535
R annealed or soft ribbon composed of iron as the | adjacent edges of the said strip, bubstantmﬂy
base, is within my invention. When two or | as described.
| more of the paramagnetic substances are em- 4. An electric condactor having a covering
20 ployed, they may be combined or conjoined in | of insulating material, combined with an anti-
any desired manner. In some instances inde- | inductive shield cmnposed of paramagnetic 60
pendent strips of two different materials may | material, and forming a portion of a complete
be employed—one overlying the other; or one | electric circuit 11]dependent of the 'inclosed
metal may be deposited or plated on the suar- conductor substantially as described. |
25 tace of the other; or an alloy of the different The comblmtlon with an'insulated elec-
metals may be used. With some materials 1:1’*10511 conductor, of an anti - inductive shield 65
for some special purposes it might be desir- | composed of twWo or more paramagnetic sub-
able to apply the materials ima pulverized | stances, comporinded together asset forth, the .
state, mixing two or more of them togetner, | said shield forming a portlon of a COnlplete'
20 1f HGCGSS‘II‘} - electric circuit indepeﬂdent of the insulated
I do not in the present application broadly | econductor protected by the said shield, sub- 70
claim a covering of the paramagnetic material | stantially as deseribed.
upon the Outsme of the insulating-covering of In testlmony whereof I have signed my name
an electrical conductor, as: such a claim will | to this specification in the presence of two sub-
35 form’ the subject of another application for | seribing witnesses.

Letters Patent. HENRY F. CAMPRELL.
1 claim— o | Witnesses: '
L. The combination, with an insulated elec- -~ Jos. P. LIVERMORE,

trical conductor, of an anti-inductive shield | W. H. SIGSTOXN.
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