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S0 To all whom it may concern:

L g 1 | nately, the alm being so to assemble the cop-
- Be it known that I, SipNEY GEORGE

“per and the iron as to insure the centers of

~aid the. copper would be arranged alter- |

Under some tonditions of working, it.may

"

" BrownN, a subject of the King of Great Brit- | gravity coming as close as possible.

~° ain, restding at 4 Great Winchester street, in | In the accompanying drawings, which rep- 6o

& the city and county of London, England, | resent diagrammatically several examples of

~eleetrical engineer, have Invented certain | conductors constructed according to my n-
- . new and useful Improvements Relating to | vention; Figures 1 and 2 are respectively a
i+ Electric Conductors or Cables, of which the | transverse section and a side elevation of a
~ . following i1s a specification. construetion in which the conductor and the 63

10 This invention relates to an improved | iron are of half-wound section. IFigs.3and4

- - mode of manufacturing electric conductors | are respéctively similar views illustrating a

. or cables applicable for employment in con- | construction in which the conductor and the

. .nection with telegraphy or telephony with | iron are of (uadrantal section. Figs. 5 and

~ the objects of counteracting the effect of ca- | 6 represent another construction showing a 70

- x5 pacity by rendering the conductor self-induet- | variation in the eross section of the conductor

~ ive while not materially increasing the resist- | and the iron.  Figs. 7and 8 represent & modi-

+ance; the speed of signaling being in conse- | fied form of the construetion shown m Iigs.

« - quence considerably accelerated. _ P and 2. Figs. 9 and 10 show further modifi-

-+ According to the specification ot British | cations. - - | 75

20 Letters Patent dated 18th Apri, 1902, No: According to the construction illustrated

9040, granted to me, [ proposed to construct | in Figs. 1 and 2, the conductor ¢ which may

~ the conduetor in such 4 manner as to possess | be copper and the magnetic metal & which

- self-inductance continuously along itslength, | may be iron are disposed m [l)a.irs, each of
by forming the same of a strip disposed spi- | half-round section with an insulating strip or 8o

“23.rally about and insulated from a core of mag- | mediwm ¢ disposed between the lat sides

7 netic metal or material. According to the | thereof. The pitch of the turns should be

. . specification of British Letters Patent dated | arranged according to requirements. As an

~11th May 1903, No. 10667, 1 proposed with | example a good ¢able or conductor may be

. the eb’jmf of rendering the conductor self-in- | constructed according to this invention, em- 85
i 3o ductive to_counteract the effect of capacity | ploying ordinary charcoal iron, of .26 inch
7 without seriously diminishing its resistance | diameter having a copper resistanece of 2.8
' to dispose the conductor centrally within a | ohms and .03 henries per naut, the iron and
~ magnetic envelop or tube; insulation being | copper making two complete twists per inch

~ placed about the conduetor and the magnetic | run of the core. - 9o
35 envelop.  Now I have found that these ex- Referring to Figs. 3 and 4, the conductor
“ 7 treme types of conductors are open to certain | is shown as composed of a group of four
objections. For instance, in the case of a | wires, that is to say two conductors or con-

“ copper conductor spirally wound about a | ducting wires ¢ «* and two iron or magnetic
7 magnetic core the resistance of the copper is | wires b b the cross section of each wire g5
g0 sonfewhat high, and in the case of the mag- | being quadrantal.  In Figs. 5 and 6 a suni-

- netic material enveloping the conductor the | lar construetion is shown in which the area

- jron is totally in the electrostatic field and | of the copper and iron wires, ¢ " and 6° 6°

- therefore S-ue)iie(-.t;_tu considerable induced | respeetively  varies - slightly in transverse

. currents. A . I section. S . 100

i 45  The present invention is therefore devised The construetion shown-in figs 7 and 8 is

Y with a view to avoiding or minimizing the | similar to that illustrated in Figs. 1 and 2

- aforesaid objections and.to this end, the con- | with the exception that, with a view to in-

o duetor-and the iron or other magnetic mate- | creasing the flexibility of the conductor, the

" rial inay ‘be ol approximately the same form | outer side of each wire «, b is formed with a 105

xo and area in transverse section twisted to-| groove o’ b, The flexibility of the condue- -

o gether axially with an insulating medium be- | tor may also be obtained by stranding as

" tween them; the conductor and the iron be- | shown by Figs. 9 and 10, The conductor

~ingdisposed either in pairs or'incany other | and the magnetic materinl may however be

- desired “manner, such, for instance, as in | disposed in other ways as may be found nee- 130

"5 groups.of, say, four, in which case the iron | essary or desirable. |



2.

be advantageous to dispense with the insu-
liting medium or to reduce it to the smallest
possible area in transverse section. it may,
moreover, be composed of the oxids of the
5 metals. | | | -

In constructing the cable or conductor, the
iron should be of a highly permeable charac-
ter, and, in certain instances, an alloy may be

- employed composed -of iron and & suitable
o quantity of- silicon or aluminwum. By

means of such an alloy, the permeability and
. electrical resistance of the magnetic material
are increased. Insome cases the conductor
and the iron or other magnetic material may
be fastened together by soldering”or other
~convenient means. . | / - ,
To duplex such a cable or line it may be
convenienf to employ another or similar line.

15

composed say of a conductor of copper wire |

20 and an iron wire insulated from each other

but ‘twisted togettier as shown by [Figs. 9
and 10, S L _
 Tn the case of a telephone line where two
conductors are used, the wires may be made
to cross one another at regular intervals an
iron wire ofsuitable shape being mede to
pass up and down through the openings be-
tween the wires in such a way as to have all
the. magnetizing forces additive. .
~ The working out of the ¢able is as follows:
Take as an example the New York-Fayal ca-
ble. Diameter over the copper conductor
185" diameter over the guttapercha .445”
resistance when laid, 1.843 ohms per naut
capacity when laid, 4134 microfarads (re-
mains practically unaltered). |
TIn the new improved inductive cable (seg-
~mental- wire):—The copper and iron take
three complete turns per inch.  The center

20

35

10
the center, making allowance for the insu-
lation. S

o H(.l%}?*(.mﬁt;ﬁf.l%}ﬂz' ﬁlﬁgnu

it

Area of copper ot iron=

_ 45 Mean length =t {w.074)24-(.383) 2= 41"

] ‘_‘H' ll';l -
{‘roys-section of copper or iran:'“_l“'}.):igad =0105 7

conduetor

000000686 TI000 - 41 __ -

Rexiztance of copper
| . 5.7 ohing per ngut,
0105+ .383 " ] R )

50 | c _ | |
- Calevlation of the self induction (C. G. 8. wmals).
L 1wy 1,18 838
i anetizing foree)s . 7 ‘ =1,
L (magnetizing foree)= - =50 41
. | Crose-sece-
, LN 1 ven-
55 - ‘ -~ funeters.
. | Ho o8 o
N (number of lines of force) =1.2>200 .01% 8.45=-16.2 |
Number
of tiirns,
| X el ] -
6 YL (self induaet inrn)--:"*”.""’"':-‘:;I 9000 _ 088 henries per naut.
D .

10 |
What I claim and desire to secure by Let-
ters Pafent of the United States is:— |
1. An electrie conductor or eable having a

65 copper conduetor associated with dron or

—

—

I

of eravity of each half section is .037" from |

copper conductor associated with iron

G@{‘t,ﬁﬁﬁ

magnetic material .the conductor and -the

iron being of segmental form m transverse
section twisted together m an axial direction

substantially as and for the purposes speci-

hed.

2. An electric conductor or cable having a
copper conductor associated with iron or
magnetic material of approximately the samao
segmental form in transverse section twisted
together in an axial direction, substantially
as and for the purposes specified.. .

3. An electric conduetor or cable having a
copper conductor associated with iron or
magnetic material of approximately the same

segmental form and area in transverse sec-

tion, twisted together in an axial direction

substantially as and for the purposes speci-

fied. |
4, An electric conductor or cable having a
copper conductor associated with iron or
magnetic material, the conductor and the
iron being of segmental form I transverse
section twisted together in an axial direction
with an insulating medium or dielectrie be-
tween them, substantially as and for the pur-
poses specified. | -

5. An electrie eonductor or cable having a

copper conductor associated with iron or

magnetic materigl of approximately the same
segmental form in transverse section twisted
together in an axial direction with an msulat-

ing medium or dielectric between them sub-

stantially as and for the purposes speaified.
6. An electric conductor or cable having a
copper conductor associated with iron or
magnetic material of approximately the
same segmental form and area in trans¥erse

“section, twisted together in an axial direction

with an insulating medium or dielectric bhe-
tween them, substantially as and for the pur-
poses specifted. |

7. An electric conductor or cable having
copper . conductor associated with 1ron or
magnetic material each of segmental form m
transverse section and adapted to admit ot
their being assembled so that the centers
of gravity come as close &s possible and twist-
edd togethier in an axial (ﬁ)irectiﬁn. suubgtan-

tially as and for the purposes specified.

%" An electri¢ eonductor or cable having «
| Or
magnetic -whaterial of approximately “the
same segmental form in- transverse section
and adapted to admit of their being assem-

| bled so that the centers of gravity come as

close as possible and twisted together i au
axial direction substantially as and for the
pitrposes specified. '

9. An electric conductor or cable having &
copper conductor associated with
‘magnetic material of approximately the

Iron  or

same segmental form and of such an area
transverse section as will admit of ther be-

Iy :_1:-:5(%’1]!11{*‘([ so that the centers of gravity

come as close as possible and twisted to-
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-~ gether in an axial direction, substantially as | 16. An electric conductor or cable com-
- and for the purposes specified. _ prising a conductor of copper wire of half- 6o
-~ ..10. An ele¢tric conductor or cable having a | round or segmental form in transverse sec-
- copper conductor ‘associated with iron or | tion having its flat side arranged in juxtgaro-
- 5 magnetic material each of segmental formin | sition to the flat side of iron wire of highly
o transverse section and adapted: to admit of permeable character of “half-round or seg-
. their being assembled so that the centers of mental form in transverse section twisted to- 6 g
. gravity come as close as possible and twisted | gether in an axial direction, substantially as
- . together in an axial direction with an insu- herein described for the purposes specified.
- .10 lating medium or dielectric. between them, 17. An electric conductor or cable com-
~ . substantially as and for the purposes specl- | prising a conductor of copper wire of half-
- fied.. " - R : " | round or segmental form in transverse sec- 4o
11! An electric conducto¥ or cable having a’| tion having its flat side arranged in juxtapo-
-7 ,copper conductor associated with -irop. or ! sition to iron wire of half-round or segnental
~ 15 -magnetic material of approximately the | form in transverse section and an mterposed
. same segmental form. in transverse section | insulating strip or medium: twisted together
.. and adapted to admit of their being assem- | in an axial direction substantially as herein 75
 bled so that the centers of gravity cone as | described for the purposes specified.
- .close as possible and twisted together in an | 18, An electric conductor or cable com-
~z0-axial direction with an insulating medium prising. a -conduetor of copper wire of half-
- between them, substantially as and for the | Found or segmental form in transverse sec-
-~ purposes specified’ ™ - 7| tion having its flat side arranged In juxtapo- 8o
e 12, Ancelectric conductor or cable having | sition to the flat side of iron wire of half-
- a_copper. conductor associated with iron or round or segmental form in transverse sce-
- ‘z5:1nagnetic -material of approximately the | tion and an mterposed insulating strip or
. same segmental form and of such an area in | medium twisted together in an axial direc-
- transverse section as will admit of their bemng | tion, substantially as herein described for the 8 5
- assembled so that the.centers of gravity purposes specified. B L
- come as close as possible and twisted to- |~ 10. An electric conductor or cable com-
30 'gether in an axial direction, with an insulat- prising a conductor.of copper wire of half-
 -ing medium between them, substantially as | round or segmental form 1n transverse sec-
- and for the purpose spevified, L tion having its flat side arranged m juxtapo- go
.13, An electric. conductor or eable com- sition to the iron wire of highly permeable
- prising a cohductor .of copper wire of half | character of half-round or seemental form in
~35.round or segmental form AN transverse sec- | transverse section and an imterposed insulat-
. _tion arranged Wwith its-flat side in Juxtaposi- | ing strip or medium twisted together in an
-+ tion to iron wire of half-round or segmental | axial direction, substantially as herein de- g5
. form in transverse section twisted together | scribed for the purposes specified.
© .1 an axial direction, substantially'as herein | - 20 An electric conductor or cable COM~
- 40 descrihed for the purposes specified., - prising a conductor of copper wire of half- )
14, An electric conductor or cable com-* round or segmental form in transverse sec-
- prsing a conductor of copper wire of half~! tjon having its flat side arranged in juxtapo- 1oo.
" round or segmental form in transverse sec- | sition to the flat side of iron wire of highly
- tioh-arranged with its flat side in Juxtaposi- | permeable character .of half-round or seg-
" 45 tion to the flat side of iron wire of half-rouncd mental form in transverse section and an in-
. or segmental form in transverse section | terposed insul ating strip or medium twisted
- twisted together in an -axial' direction sul- together, in an axial direction, substantially 105
- stantially as hereinbefore described for the as. herein described for the purposes speci-
~ purposes specified. o -l fied. 0 _ T
.50 -15. .An electric conduetor or cable -com-{ . In testimony whereof I have hereunto set
- prising a conductor of copper wire of half- | my haud in presence of two subscribing wit-
- round or segmental fofm in - transverse sec- | nesses this twenty third day of September, 110
- tion having its ﬂ'atﬁide} '?,rranged inlju:is:ta,pu— 1904. -~ T . .~
. sition toironrwire of high ermeable charac-| TN AT 4
55 ter of half-round (115._3621‘11%1%&1 form in trans- o, SIDNE'3 (]_'EOR_GE BRO WN '
. verse section twisted together in an axial di- | Witnesses: o -
- crection, substantially as “hereinbefore de, | T. SeLsy WarpLE,
~scribed for the purposes specified.

E. J. Rarson.
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