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Hill Alaminam Displace Lead As
A Cable Sheathing Material?

By KENNETH 8 WYATT
Eagiacer of Cablss, Pheips Dodge Copper Products Corparaties.
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The threat of aluminum Lo the tead

The earbad uw of alumisus
knows 8 the writer was
for 0.000 fort of tebrphone cable for
the dirgible “ARron and § (U0 fewt
for the "Macoa™ 1 1037 Both were
produced by Alcan by the tube reduce
ng method. (e Lhe cabie s (Areaded
ato an aluminum tuby which is Lhea
raled dowm to Bt the cable snugly.
Later i 1335-44. the Oterospronr Cable
Works n Cermaay manufactured
ot demgiths of alumiaum-aheathed
power cablee from ooe ta 3 kv,
Birmens sad other Germas masu-
facturers are known tc have slac pro-
Suced Ak heaLhed b
calion and power cables rommercially
‘2 small amousts before the war.
Large scale manufaciure. however,
@4 pt tahe place umtyl 1944 when the
shortage and high prce of jesd and
ts some extent of labur, Jed Johasom
& Phullips ia England Le introduce L
“draw-down~ method 1a this the
cabdle core 0 threaded intn o sram-
jess aluminum tude of 105 gresior
diameter. L core aad tube bewy
them drawn through &8 e which
“siaks” the slumisum telw closely
anto the cable. To date over 3000
miles of cabie, beth paper and rubbers
tasulaled, have heem siealed by this
proceas, and this cadle s in service
a many parts of Lhe Eritiah Kmpire.
Particular succoms was mat with 8
tndusirial cablas where normally (rom-
condult would e used. lmte which
cable would be later puiiod end joimt-
od; bore Lhe greet saviag of laber

was the impetus snd nol Lhe srarcity
And high price of lond  The phe-
nomenal guccrws af Jolmeon &
Philipe I8 leading ather British cokle
nakers & gt Bctivity Iato slumiaum

Ang presses and techmiguss {of hat.
mtrudiag aluminum shesld comlimw-
ously anie calden. Wt the daffNculties
weore almwat ssurmauntable. In 1948
Falion sad Guilivaume adupted o farm
M Uy Johnsom & Phillips “draw-
Jows”™ met3od The alumiaum lube
® jaid out streigit | & galery sarv-
wal thousand fest long errginally used
far pre-streiching steel wire rope. the
cable core is pulled IR and thett & G
Jevrie along (he cabie making an the
Swalh. Wherves Johama & Philips
Ned confined hewmariveg chisfly to
wnall cable Gamrtera. unmily 1 teo
1 inchrs and te reistively shaet
tengtiie (304 to 300 teet ). F & O made
tengihe of 1 D00 feet. and (A ome lack
snzes f 1808 fort. and drametevs 20
great as 8 tnches.  la 1hie wuy Lhey
sheathrd sver 300 installations of
conxsal BMyrofex Cabie. aad many
telcphone cadies eover the Rhuse
bridges where vibralion & Sicuitios

chasial weahmrs ot the jusction
Roth very pure dumiaum (99 99% )
aad commercial grades (90.4% ) were
used, deprnding on the appiicatien
The drawn-down method is looked an
purely as sa interim method to Lade
care of productian wnlid sa 3.000 toa
extrumon presa s shartly tastalied

In the United States tittio or 8o pro-
STees wus made watil 100L despite
the early stast with the “Alrea™
cabied ia 1933. MNve thoussnd fest
of 11 pair Ma 1P laephone cables
sheathed VY the tube reducer meihod
wrore installed by Alcon I8 their Poist
Comlfort plant ia 1550 bt ‘his was
W 1o & irch In diamwiar and ia
Jengthe of 100 fert of icos. The Bell
Teiephane Laberaterics had installed
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perhaps one quarter mile of sertal
telephone cable with slumiaum sheath
sl Chaster, N. J. for experimental
purposes. Thea 1n Drormber 1981,
Phelps Dodge Coppet Prosucta Cers
poration decided 10 gu Inl0 Lhe masw
factyre ot slumiaum-sheaihed high
frequency coaxial cabis and power
cabiex under hosnae from Feltewm and

decimon sarcunced ia the press
January (A 1092 (Two Gays later,
January 17, 1952 Brtish-lnsulated

28 ordes from the Ausmic Kaergy
Commussion, Lhrough thetr sub-com-
trectors the Naval Ressarchk Ladern-
tory, for 200,000 feet of 3 inch and
100000 fewt of W inch alumisuie.
sheathed coaxsal cable. In this cadie
the shealh is aleo the ater conducter,
and oaly u metal of high eiectrical
canductivily oould be used. hence there

4.000 fewt —3-conductor—13 kv. asral
cable for Bostan Edaon, 200 fewt —3-
conducter— 13.3 kv. cable for Ceme
monwealth Edson of Chicago, aad
18.000 feet of 1-comductor — 37 Kv.
duct cade for Consolidated Edisom
Company of N. Y. All three ca
will hNave a polysthylene Jacket over
the alumunum as corrosion protavtion
The Canada Wire & Cadle
pany of Toroats, under kcenss
Johasom & Phillips, are makiag
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minum-sheathed power cables One
installation for the Quebsc Hydre
Commismson at Montresl conmsting
of 150U feet of J-conductor—130 ky.
Plrellitype oil-filled cable la dueta
has betn s operstion for eight
months. Another installalion by 1he
British Columbia Kiectne Ralway
Company of Yancouver conms of 34.«
900 foet of 69 kv. mngle cenductor
cable, three cables beng pulled iate
tae duct. They arv sleo mesufec
turiag ¢ 500 fest of 300 kv. oll-Slled
tabis with aluminum sheath for the
Aluminum Compaay of Canada at
Kittimat, 1a all cases the sluminum
sheath is protected by & “Tubber sand-
wich™ Jacket. 1a the extenson to thelr
Leande plast, Canada Wire & Cadie
used a healhed — 3 4
tor—11 kv. cabie (o suppiying pow.
er. The cadle wus suspmded =&
recks. Although the spacing of the
latter wag rather grvel. the cable did
Aot ahow UAOUS AR

From this brtel resume Rt will be
sera that alumisum sheutiang fer
cabies g alrvedy well establiahed and
growing rapidly in Great Bntain ea
the Comlinent K is joss well retadlioh
od and tn North America X s mah-
ing & succrasflul begimmng.

The Relstrve Morts OF Losg Vo

Alurunuam For Cadie Shasthing
A glance &t Uhe tabie of propurties
of the twe melals makes N ebvieun
thet aluminwm 4 act Just & substitute
for jond.

Tuble {
Aluoa-
Lond \num
Specibe
weight ..... grems 114 &7
Electrical

coaduclivity Si/ehmmmt 47 ¢
Vibration

facter . .... Jos 133 ¢
Hardeems ... Rg/mmt 334 3500

1.1 818
% 433 25-13

of serial cable. Il ls murh strongee
{olz Umas) and harder (seven Uimes),
making it ideal for cabies with \nter
nal pressure Mnce B0 reraforceement
8 meconsary. s applies elee e
buried cables where the stesl tape T~
onforcoment required with lead may
be ormuiipd.  Its higher resistance te
vibrslion faligue (33 timwe) mehes
& very desirable for bridge cabies and
for aserial cablea. [la gTester olec
trical canductivily (sevem {imes thal
of iead) meise it sacwiienl (or cassiald
sable sheathing.

Lead on the other hand, is easy te
join. paich or repalr, Mluminum more
amcult. (Il the aluminum = it
“linned™ with an alioy of 60% cad-
miurm—40"% Hac, It can be wiped te
8 load or copper sleeve (n the usual
manner; the Johason & Pdllips ues
of 90T tia—10% MAC I8 AUt recome
mendsd because of cortosion al the
interface.) Llead s POt as suscep.
tibie te corrowmon 38 aluminum, al
Whough both shoud be protected with
& Jachet for bed electrolytsc or olhar
conditlons.  However, aluminum of
ordisary EC grade has beem widely
used throughout Lhe United Slates
for (ranamisson lines for more thaa
30 yeors without any corromon trous
ble whalever. excopting aear the sea.
hance it should be suitable for merial
cable sheathing. Lesd (s for easier
s form sround (he cabie tham aly-
siaum.  Leud hends and recls mesre
sesily thaa alurmsum.

While the writer has Aever bees able
te e any particularly good rve-
sam  for alumisum conductors ia
insulatad power cable, except war
Umw shortagw of Reliohal meveamty,
the use of eumisum for rable
shwathing has always appeard o
“matural” The gquestion Lhes arees
as to why alunuaum was pot used tor
sheatuag before. The answer of
coutss Les 1o e extremg diffcully
of extruding sumunum around &
cable, bath becauare the high tempere.
ture mecresary (330 C) causws the
cably insulstson te melt or chary. and
causes troubies with the sieel of the

preasuree arv hugh, end porosily of
the sheath &ffwulk to avowd  Thate
@fMcullies havre Row bern qrerTome.
Ot all these QiMculties with alw-
minum there are only two of conae-
quence. corromion and joiaing. There
o now over 10 years experence with
plastic mrip protection of aluminum
sheath 8 Germany and Dorfel (I7)
satles that such cables are no more
profe te corrowan thas bwd The fact
remaing that all sluminum-sheathed
cabieg for uase umderground mum by
givem corromion protection; lesd far
barsed srrvice 8 slee proterted. Bt
for ducts W0 usually Wt unprotected
Jolniag W more GMcult with ale-
minum bt 14 2o longer o preblem.

Methodn Of Appiying Aluminum
Shesth

Aluminum sheath may e formed

'nmu»uumnn:mm-

Goun”™ methed, hot-axirusion, or U
otrip process. The “draw-dowa meth-
od conmats WM snking AR GVernae
aluminums tubs snugly onto Lhe cable.
Ether the tube snd core are drawn
through & dia, of the G I8 drawn

minum tubing outside. it [requently
leaveg them withot full coniral. The
writer believes the “draw-dowm™
method & purety an (ntertm method
which will be repisced sveatually by
the bot-extrusion ead eirnips methods

marketa for sluminum-eheslhed ca-
bies throughowt the warid The F&G
preas can exirude & ten mil wall umt-
formly and wthowl purwily oble &
jow-awriing poudt  puolyethylene core
the latter may be left  Lhe proas
for half an hour withowtl damage R
would act of course he eronofmical to
uae such & large press for very small
cables. The prem can be used ale
for extrediag alumiaum wire Sar.
four or mare st & Uimae, and Rt is aaud
ft will bs cheaper tham roiling.

The strip methed conmsts W form-
ing & strp of aluminum around the
cable WA forming rolla, and thea

i

sheathing is applied at rles wp t»
130 foot & munute. The weid o ot
least a8 strong of the
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latter can be subsequantly tested for

poroaity, It is lssa setisfactory for
cables because of the imposmitulity of
testing. For some types of cahies,
ag. rubdberinsulated cables, scca-
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would cost 81 conts 8 foot, 11 cent
slumirum of T8% thickness would
cont 14 Bbe,

Yor high preasure powsr cabies the
saving due to aluminum would be

Thete seems little dault of the
sconomic sdvantage of aluminum for
cable abeathing.

Availabiity Of Alurwiaum

Wﬂmmumh-l-
Pl mupply. and atumirum should alse
e I ampie supply ia e near future.

Primary aluminum production 8
the United Btates has beea and 0
oxpaciad to bo:

1961 — 1.480.000,000 Ta
1062 — 1LET0.000000 M.
1943 — 3.700,000000 s, sstimated
1004 — 3.400.000.000 e, setimated

Total aluminum availabie for man.
wiscture, including prmary, imports
and pecondary:

1003 — 2400 000,000 Ma
1953 — 1300000,000 D, esatimated

In the face o theve Agurve and the
obvious deduriions therefrom, K W
el to sre any change tn the
dfferentia] that would be importantly
favorabie (s lead n compettion for
cable shenthung.

Wil Aluminum Cut Inte The
Compumption Of Lasd For
Cabis Sheathing ?

It has already Deen soem that toch-
atrally and scufinmucally slumisum
in & faversbie pombon Lel ws at-

tompt an analyma.

Telephone Cable.—If stalpeth had
Bot been Intraduced, 125000 toms of
ed would have bren used this year.
As & 1 30,000 to 40.000 tone lews of

come aimosl universal in this feld
Power Cadlas. —For industrial cables,
for exampie, wiring and control ce-
blea, aluminum-aheathed cadies have

the gaia for alumimum will aot be at
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ihe expense of el

In serial cabies ajuminusm may Ne
exnected gradually to replace lead

Mlmost compictely becsuse of ita Hght
weight, and high resistance o visre-
tos fatigve.

In Nigh pressure gus o ofl cables
which are used for Ura highest volk-
ages, aluminum could Teplece kad
fairly cumpietely, mace the strength
of aluminum parmits the re-smferes
ment to be oemutied

In Suct cabie (other than high preas=

Seciag life thea vad The trunstion
will be greduat at most becaver of the
extreme cosserveliam of wtilly es-
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