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To all whom it may concern:

Be 1t known that we, WiLtiay DIesurHORsT and
ArtTHUR WinLiaym Martin, both subjects of the Kine
of Great Britain and Ilelfmd residing at 182 Vieloria
road, Old Charlton, in the county of Kent, and 37
Mayfield road, Stroud, Green, in the county oi " Lon-
don, England, respectively, have jointly invented
certain new and useful Telegraph and Telephone
Cable Cores, of which the following is a specification,
(for which we have appliced for a patent in Great Brit-

ain, dated 2d June, 1903, No. 12,526, and in Germany,

dated 17th Junc, 1903, Scrial No. 12,732.)

Cables for telephone and like circuits- are usually
made up of conductors insulated by paper wrappings.
Two such insulated conductors are twisted together to
make a pair and several such pairs are then stranded
together to form a cable which is lead-sheathed.

A cable made up in this manner possesses one great
disadvantage, namely, that if for any reason telephone

loops thé product-of the capacity and resistance of

which is less than that of onc pair be required, they
cannot readily be obtained free from muatual interfer-
ence due to electromagnetic and eleetrostatic indue-
tion. It follows that the limit of usefulness of such a
cable Is attained when every pair of wises forms an
independent circuit; that is to say, superinposing
cannot be introduced without the occurrence in the
case of telephone cables of serious overhearing between
the additional circuiis so obtained.

1t was suggested by Jacob in his British specification
No. 3881 of 1882 that, in order to prevent interference

by induction in a cable, the latter might be made by

a method which may be called successive Lwinning
and consisting in twisting together two wires to malke
a palr, and then twisting two such pairs (o make a rope
of four wires and so on.  This method does not suflice
for the production of a cable free cnougli fronm induct-
1ve interference for practical purposes.

By our present invention we make a cable or core uf
a cable by the method above referred to as successive
twinning but at each twinning operation we vary the
length of lay, the length of lay being the pite h of the
helical spiral formed by the twisting. In this manner
we avoid the parallelism of fthe wires which must occur
when the length of lay is ncét varied.

To make the process of manufacture clear, the Opera-
~ Lions for making a core of 16 wires would be as follows—

A. One insulated conductor twisted w 1Lh another
Insulated conductor to form o pair.

B, Two pairs, made as in A,
formy’a core of four wires.

C. Two four-wire cores, made as in B, twisted to-
gether tomake a core of o ehi wires. |

twisted together to

Of course, the number of wires is not limited to 16,
- but whatever number is used the manner of combin-
ing them to form a core is similar, and in all cases the
length of lay is varied at each twisting operation.

Owing to the flexible nature of the diclectrie, which
18 of any well-known kind, a core made according to
this invention is sufficiently round and even for prac-
tical purposes.
2s a cable, or several cores may be stranded into a cable
In any Lnuwn manzer, the cores being either all alike
or of different numbers of wires, while pairs or larger
cores may be Wonm,d between th(, main-cores of the
cable.

The accompanying drawing is a diagram represent-
ing the method of manufacture in accordance with
this mvention., |

The core A is mi de up of 16 wires, namely e bcdef

ghtjklmmnop,and it will be clear from the diagram
that these 16 wires are put together by the process of
successive twinning, the length of the lay being varied
at every twinning,

11 cach conductor weighs 100 1bs, per mile we may
obtain from any one core of sixteen wires the 11]](1{ Y-
mentioned loops.

8 loops with ¢ nmlu(‘toh of 100 1bs. per mile.
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It 1s important to notice that the loops of any one
group will not interiere with the loops of the same or
any other group since tlic 'y are twisted mdepond(.,ntlv
with different lengths of lay. If four such 16-wire
cores were -made up into a single cable, they might
also he used as two loops of 1bO{J Ibs. per mlle cach and
as one loop of 3200 1bs, per mile. |

It is fvund that however sych cores are made up 1nto
2 cable the increase in thg electrostitic capacity is
small compared with the decrease in the electrieal re-
sistance; the increase in capacity measured betwoeen
wire and wire being only about 30 per cent.

By the successive twinning system of construc ting
cable cores, therefore, circuits of lower product of ca.
pacity and resistance 'than one pair may. readily be

obtained and because of the differential twinning of

the components, the circuits so ubtamtd will be free

Irom overhearing., -

In addition to the advantage of being able to obtain
doops of low product of capacity and resistance the
cores made by successive twining may be used for su-

perimposed telephone circuits working without over-
hearing between the various parts.

In the Joregoing specification “variation of the length

of lay” means cither an inerease or a decrease of the

D. Two cight-wire cores, nade as in O, twisted to- 1 length of lay, aud the term “Lwisting” includes wind-

gether 1o form a core of sixteen wires

[

tigroneindividual round the other in whatever manner.

Obviously, the core may itscli be used
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Having thus deseribed this invention and the best
means we know of carrying ﬂle same into pla,ctle;al
aifect, we claim

1. miethod of making telephone and telegraph cable
cores, which consists in twisting together pairs of individ-
ual conductors with a constant length of lay from end to
end of each twisted pair; :-.Hlﬁ again twisting the twin con-
~duetors in pairs but with a different length of lay.

2. The herein (qucrnwﬂ method of making telephone

10 and telegraph eable eores, which consists in stecessively

]

863,989

twisting together pairs of individual conductors, varymg

the length of lay at each twisting operation, and sub-

sequently twisting together the previously twisted con- ‘
ductors

substantially as desgeribed. S
In testimony whereof we have signed our names to this

specification in the presence of two 0 subscribing witnesses.

WILLIAX DIESELHORSI.
ARTHUR W. MARTIN.
" Witnesses :
Warnrrr 1. QIn._FRTE:«I
JOSEI'IL MILLARD.
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