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A Report on the i
Sheathing of Cables With Aluminum

BY KENNETH §. WYATY

PHELPS DODGE COPPER PRODUCTS CORPORATION
40 WALL STREET, NEW YORK S, N. Y.
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Hill Alaminam Displace Lead As
A Cable Sheathing Material?

By KENNETH & WYATT
Eagineer of Cabise, PFheips Dodge Copper Products Corparstien.
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raled dowm to 81 the cable snugly.
Later. 18 183544, the Oberoproe Cable
Works (n Cermaay manufactured
tont Jemgilhs of alumiaum-aheathed
power cablee from one to 30 kv,
Birmens sad Other Cerman masu-
facturers are known tc bave almo pro-
Suced  al healhed
callos and power cabies rommetcially
‘a small amounts before the war.
Large scale masufacture. howrver,
@4 p take piace umty] 1944 when the

diameter. Uk core and tude beung

was the impetus sad pat the srarcity
Aand high price of loud The phe-
Romenal succres of Jolmeon &
Philiipe I8 mading ather Rritish cedie
nakers 1o gt Activity Into sluminum
cable sheathung. milher by the ~“draw~
YouR” mrthod or by hot extrumon.
Both before. Quring. and after the
war the Cermane bad berm drveiop-
Ag preasers and techmiques fof had.
amtrudiag alumi sheald

ously amie caldes. Bt the eaffNcultiee
wore Wt msurmountable. Ia 1949
Foilon sad Guiliraume adupted ¢ form
M e Johneom & Phillipe “draw-
Jown™ metdod The alumusum lube
@ Jaid sut streigit | & gallery sarvs
wal th d fout long or iy weed
far pre-streiching steel wire rope. the

1 iachre and te rristively shart
engihe (309 te 500 feet ). F & O made
lengihe af 1 000 feet. and A ome lock
suzes f 1800 fort. and rameirvs 20
greatl as €Yy tnches. la thie wauy Lhey
sheathed esver 200 installations of
conxsal StyroSex Cable. and maay
telephone cabies eover the Rhuse
bridges where vibrslion & Sicuities
made slumiaun espacially dGemtruble.
7 & O had mastared the technique of
jotniag billet to Bllet without me-
chaskal weahmrs ot the junction
Roth very pure dumiaum (9 .90% )
oad commercial grades (99475 ) were
Weed, depending en the appliscatien
The @¢rawn-down method is looked om
purely as sa interim methad to Lake
care of productian wnlit aa §.000 tos
extrumon presa Mo shartly installed
Ia the Untied Slates isttio or 80 pro-
STees was made uatil 190L despite
the early start with the “Akrem”
cabies ia 1833. MNve thouseand fest
of 11 pair Na 19 lalephone cables
sheaihed By the tube reducer meihod
wrore installed by Alcon in their Poist
Comfort plant I8 1050 but ‘hs was
% 10 & irnch In diamelar and ia

leagthe of 100 fert or ices. The Bell
Teiephane Ladeoraterics Mad

\astabed

perhaps one quarter mila of sertal
telephone cable with aluminum aheath
al Chaster, N. 3. for experimontal
purposes.  Theas in Deormber 1981,
Phelps Dodge Coppegr Producta Cers
potalion decided 10 go N0 Lhe mase-
factyre ot alumin high
frequency coaxial cable and power
cabies under losnse from Feltem and
Guillsaume of Cologne, Germany, the

decison sancunced ia the press
January A KL (Two Gays laler,
January 17, 182 Brtish-lInsulated

tory, for 200,000 feet of 3\ tnch and
100000 fewt of % inch alusisuie
sheathed coaxial cable. Ia this cadle

instaliation of Lhie cabie ot Las Vegaa
demonat rated Bryond doult that large
damcter alumiaum  sheath  cable
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mirum-shesthed power cables Omne
\nstallation for ‘he Quebec Hydre
Commimion 8t Montreal. conmsting
of 15000 feet of J-conductor—130 kv.
Plrellidype oii-filled cable ia ducla
has been ia operstion for eight
months. Another instalialion by Lhe
British Columbia Klectne Rallway
Company of Yancouver conmsis of 34.«
900 feet of 69 kv. mngie ceaductor
cabls, thres cables beng pulled inte
tee duct They aiv sleo masufec
turiag ¢ 500 fest of 300 kv. oll-Slled
tabie with aluminum sheath f(or the
Aluminum Company of Canada at
Kittimat. I all cases the sluminum
sheath is protecied by & “Tubber sand-
Wich™ Jacket. 1 the extensmon to thelr
Leande plast. Canada Wire & Cable
wed . heathed — 3-cond
ter—13 kv. cable for suppiying pow.
o. The cadble wus suspmded A
rechs. ARhough the spacing of the
talter was rathes greel. Lhey cable o
Aot ahow usdue sag.

From this brief resume B will be
sera that alumisum shrathang fer
cabies ia alrvedy well establiahed and
growing repidly ia Great Hntaa ea
the Continent i is jess woll retadlioh
od, and tn North America R is make
ing 8 succeanlid degimnng.

The Relatrve Ments OF Loag Ve

Alunsuaum For Cabie Shasthing

A glance st Uhe tabie of properties
of the twe metals makes N ebvieun
thet aluminwm is aot Just & substitule
for Jond.

Tuble I
Alue-
Load toum
Specibe
weight ..... gremt 11487
conduclivity Si/ehmmmt 4T ¢
Vibration
facter . .... Jos  13-3 ¢
Marduems ... Rg/mms  3.34 3330
Tenaile

treagth ... kg mam 1.1 810
.. < 433 2513

making it ideal far cabiss with \nter-
nal pressure nce 20 reenforcement
B neconsary. s appliee alee e
burted cables where (he stesl tape o=
onforcement required with lead may
b omitied.  1ts higher resitance te
vidralion faligue (33 timwe) meles
% very desirable for bridge cabiss and
for serial cablea [la gresier olec-
trical canductivily (sevea {imes thal
of fead) maise it encwiirni for casnial
sable sheathing.

Lead o the other hand, is easy te
join. palch or repair. Aluminum more
amcult.  (1f the aluminum s st
“tinned™ with an alloy of 607 cad-
mium—4$0% Sac, it can be wiped te
a oad or copper sleeve In the usual
manner: the Johason & Pbdllips uee
of 90 tIA—10% MAC I8 AUt recom.

interface.) Llead s DOt a8

tible te corromos 84 aluminum, gl
hough both should be protecied with
& Jecket for bed electrulytic or othar
conditions. However, aluminum of
ordisary KC grade has beem widely
used throughout Lhe United Slates
for {ransmisson lines for more thaa
30 years without any corromon trous

remaine that all sluminum-sheathed
cabieg for uae underground mum he
given corrosion proteciion; leed for
Warted srrvice 8 eloo proterted. bt
for ducts @ umaally Wt unprotected.
Jolaiag 8 more &fcult with ale-
MIALm bt 6 2o longer & prediem.
Methods OF Appiying Aluminum
Shesth

Aluminum sheath may be formed

od L] king an

aluminuss {ube snugly onto Lhe cable.
Either the tube snd rore are drawn
through & dia, of the Qe is drawn

any extsnt so far in the sheatiing of
cablea It was worked ocul by Lhe
Britsh and is aa schuvement. N s
8 disconlinucus Mmethod: sisce moet
cadle makers purchase their ale-

tubing outside, it freq ty
leaves them withowt full contral. The
writer belleves the “draw-dowm™
method Ja purely an (ntertm method
which will be replaced sventually by
the bot-extrusion eAd eirips methode

T™he hot-extrumon of aluminum

bies throughont the world. The Fé&G
preas can extrude a ten mil wall umd-
formily and withowt punwily wale &
Jow-aneiing poud polyethytene core
and the latter may be eft m Lhe proas
for half an hour withowt damage. R
would At of course he eronomical to
wae suck & large press for very amall
cubles. The prems can be used ale
for extrwding alumiauym wire bar
four or mare st & Uma, and R is ansd
f®t will bs cheaper tham roiling.
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A suallar method bas been devel-
eped ta Kngland Pirelli-Osmeral
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would cost B1 cents & foot, 21 cent
sluminrum of T8% thickness would
cont 14 Bbe,

Vor high preasure power cables the
saving due to aluminum would be

There scoms lttle doult of the
esconomic sdvantage of aluminum for
cable sbeathing.

Availabiity Of Alurwiaum

Load at the present time is tn am-
plo supply. and atumirum should alse
be I ampie supply ia the near future.

Primary aluminum production 18
the United States has beea and o
oxperiad o bo:

1961 — 1480000000 Wa
1062 — 1L570.000,000 M
1983 — 1.700,000,000 Mm. sstimated
1904 — 3.400.000.000 The. setimated

Total aluminum available for man.
wiscture, including pnmary, imports
and pecondary:

1903 — 2400 000,000 Ma.
1953 — 3500000000 b, entirmated

in the face df theve Agures and U
obvious deductions thervfrom, K
¢:ficell 1o sre any change tn the
dferentia] that would be 1mportamly
favorabie te lead in compettion for
cable sheathung.

Wil Alumisum Cut Inte The
wn Of Lasd For

would appear that the 12 cest stak
pelh aheath which nosed out the 22
cont lead sheath will Roelf be olinnte
Rated by the two cest aluminum

the meantime, & i¢ losiag sut to stak
has

Jabor and the neat sppesrance. Buinoce
joad e lttie used In this application,
the gala for alunimum will aot be ot

Roprivded from The Americon Motal Markel, Aprll 14, 1953
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the expease of el

1n serial cadies sluminum may h-e
expected gradually to replace lead

almust coMmpictely because of ita Mgt
woight, and high resistance to visre
tom fatigve.

In high pressure gus or ol cables
which are uwsed for Lhe Aighest voll-

manhole teets R Appears that alumsle
sum shreth cable has 8 mech higher
Bexiag life thea ad The trusation
will be gredual at most because of the
extreme cosservelam of wully e

to lead in the cable sheathing flaid.
Deepite s weaknens to corroston and
the difficuRty of joiniag or palching
. sluminum cable sheathiag will
come into wide ves ta Curope | the
next few ysarm 12 Ameria
change will come more slowty.
phone cable will probadly use
minwn sheath almost emtirety within'
fve yoars or leaa. In the power cadie
thdustry the transition will come
more slowly owing to expansian probe
lems I8 wnderground ducta and the
conserveliam of the Wiility industry.




