Advances ol a gensration ago. such as rubber compounding,
took like minor changes when stacked up against develop-
ments In insulation and coverings made In the last 10 yeats.
8ynthetic Rubbers. During World War . natural tubber
dropped out, ond synthetica substituted. In but o few years,
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big stiides. Rolatlvely inexpensive, l's dependable under
many tough conditions in moist or dry conduit, in earth, or
In aerlal runs. Silicone rubber is anather nawcomer. fts re-
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Thermoplastica. You can do a wiring job in your plani today
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using only malesials that barely axisted In 1940 —~ typical are

the ihermoplastics, polyviny! chloride and polysthyleno.

Polyvinyl chleride ~ pve lor shorl = lits a wide rango ol ap-
plicalions. It reslsts oils, acida, alkelis, greases, line,
moisiure, abrasion. With normal treatment and protection it
ollers long lile. We've menlioned bul a lew of the thermo:
plasiics. The tiss has grown long in recen! years: Rulan,
Nylen, Cardolite, Saran, Tenlie I, Siyraloy, Tellon.
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Logically, thermoplastics replace rubber jor some g,

over-all diamoter, loss space
ration programs where existing condulis aro roused; more
coppor can l_n pulled In, an imporiant c
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Toughness of thermoplastica Pormits yy,
braid, This factor alone means smatfa
needed In conduil. In modemi.
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n Ihe backbone ol industrid
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X it began
ing the 1930°a, thinwall conduit bel
D::duvulriol planis, It ollered light weight,
ol q‘ymlar volue, no threading. Compres-
and lorminal fitlings, slipped over the new
4 installation with only hand tools. Bending
b with tools designed 1o handlo the
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nd will continue to be used. llp’clﬂl-(
of cablen are to ba carried {n the same
| would be control witing and hwaol:
rs. Trays ore avaijlable puk:brirjaln 3
Ml'wy‘ ‘..::m dodgo ardund obstructions. Their big
rry many wited and cobles in |h¢'ono
luture addilions coll lor more, IU's &
of 1o lay the noeded additions in place, il amplo
provided In original design. Today's lrays are
ightness.

N de o! expandod melai lor lig
iy mnyll::ni:inod wirlng systema (lntetlocked-armor and
o od coppor-sheathed) [it into this move to do-
t losed wiring sysioms.
D rocka aro used in place ol condult, gen-
1ico today diclates keeping primary, loc(land:r‘ye:::
} arrangement ls sked .

| cables segrogated. A typical

’::;:;‘Nol- the ladder-llke rack sorving az support for the

high-vallage
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rimary leoders of \he iMerlocked-armor iype.

Is sigid con:ull out as @ raceway Iq Indusirial plm:'l‘s? .F:
{rom it. Where lop mochanical protection is nn:ad, A o'vnb"
no substitute for heavy.wall rigid conduit, But wi :,." n; ber
of cables tequired calls for running a large num| :1°n core
duits, and where degree ol protection oflered by condu
needod, tays ond'ducts are a likoly answer,

After mastering basic differences between aluminum and copper

Aluminum is working its way Into plants
aa an electrical conducior, It is growing
in importance as coat of aluminum con-
tinues to drap. In time it will lind its
proper spal: but copper ix, and wil| re-
main, the No. | conductor.

There's nothing really new about all
this. Back in 1898, the light metal was
ingtalied as a bus conductor in the 600-v
60000-amp bus a1 Niagara Works,
Alumi tubular d lor out-
door swliching stationa followed, Horo it
offerod resistance to weathering ond
longer permiasible span fengths, It also
lound applicetion in the chemical in-
dusiry whera coppor corrosion was o
peoblam. Aluminum has seen service in
plating rooms where sulphuric-acid,
cyanide and cadmium.oxide fumes are
Prosent,

Where 11 Fita, Aluminum has nalural ad-
vanidges litting It lor soveral apots In
the industrial sysiem, For overhead in-
stallations, light weight per amp is @
maijor factor, The lact that larger diame-
tor Is neoded than for copper proves ol
little Importance overhaad sinco no con-
duil is used. Anolher natural Is buswork
in primary substations. But to find sufl-
able applicaliens in your plant cally lor
an enginesting study weighing al! lacts,
Thera's loss advaniage in going to

100

lumi for emaller d . By

small we mean about No. 6 or loss. In
this range, weigh! advaniage Is litila
and greater number of | may

would be a good bet in soms
patt of the system. Aluminum musi be
designed as o wystom: It needs lig own

quickly cancel out any other advan-
tages. Connecling aluminum has been
a problem. Al presant mest lield troubles
€1op up becauss eleciricians and aven
same dosign enginaeers, fall to get moro
than a nodding acguaintace wilh the
“how-lo" side of aluminum as a con-
ductor in wiring systems.

Alumi; ‘ls Dif When alumi
building wire bowed in sharily alter the
lost war, its hard-drawn finish gave It
an undeslrable “springy” qualily, Bul
an Inlermediale temper was adopted
that gave belter handling qualities. This
change In tempering also improved
“nickability"~breaking oll il accidenial-
iy nicked by the knile when insulation
is aklnnod,

But thera still are basic dillorences
between aluminum and copper, Size |y
one. Copper is & bstler conductor;
aluminum Is about 1% as conductive
lor any given wire diomeler. This fac-
tov alone geneially diclates larger con-
duits lor aluminum. And there's where an
aluminum insialiation ean go ol! base.

You cant decide, after condull runs
are lald oul, and perhaps installed, that
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largor boxes and conduit,
Aluminum Oxide. When aluminum is a1-
poted lo air. an oxide larms, A poor
conductor, i can be scraped oll but re.
lorms i diately. Today's di

‘engineers find more

Y ing oxide tilm dooen’t get @ chance

farm, Rosull: A good elacirical con-

" ‘noction betwean stiands in coble and

betwean cable suriace and connoclor.
Buctrolytic Action, This is anothor lactor
b consider when joining aluminum and
copper where moiswure Is pressnl. A
i elociric cell con bo set up

coals cable with one of sevoral avail-
able compounds; oxide Is then removed,

usually with a wire brush, Cable end, -

compound and all, ia put into connectar.
With compression-type conneciors, pres-
sure rubs oxide film ofl cable strands.
Since all air s squoezed out of joint, In-
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and ene of the metals. aluminum, will
be eaten away, Solution appears 1o be

ute of tin-plated aluminum lugs. Place

cluminum abova copper 60 copper salls
" lormed will {low away from jolnt.
Aluminum has a higher creep rate

- than vopper. That'n why connectors for

alunlnum have more surlaco —lo re-
" duce pressuro on conduclors in joint yel
teap them Irom working loose.

Thormal oxpansion  differences * be-
tween copper and aluminum must also
bs token inlo accounl. Aluminum's co~
allicient of expansion is about 38%
graater than copper's. Thus, usual run

uses for

st y alumi 1 joint.
On a large job, calling for monr Joints,
conslder use ol argen-arc welding and
atuminum terminals. No flux 1s neoded.
Resultani weld is clean, completely con-
ductive, lreo al inclusions,

Bolted or compression litlings olten
give a laster and moro reliable joinl.
Bolted litiings cut down installation

timo and require low tools. 1 made ol
copper or copper alloy. they are coaled
to protect against olocirolys
Compression Fillings. Theso have been
used for over 40 yeats, primarily on

light, corrosion-resistant metal

and will temain. Manuiacturers ansious
10 expleit aluminum’s advaniages have
\argely overceme the space un‘d conl-
nector in thoit P

Planl olectricians like aluminum b?-
cause ol ils lighter weight. But you'll
have 1o kesp close labs on them uniil
they becomo lamiliar with using it and
thoy'll have 1o pay Gitention lo deiails

ood praclice,
°'\?Ihenp;ou buy oquipment, tell the
manulacturar whether you plan 10 use
aluminum with it. Otherwise it may be
deliverad to you with copper connectors,
1 ited lor

'

overhead lines.
Now similar littings ore available lor
use on insulated wire and cable. Spe-
clal 100ls that exerl heavy pressute are
used lor application. Pressure com-
presses body ol litting around the cable,
forming a deep indent. Cross-sectians of
compression joinis show thal cable
strands In tho litiing have been pocked
into pi lly a solid mass. Wiping ac-

ol copper are not suitabl
For a good joinl, connector must be de-
tignod 10 handlo (he diflerences in rate
o axpansion of the two metals.

Making Jolnts, In addition to the facts
oullined above, remember thal joints
cn glso bo maode with slandard heat
methods, Aluminum soldor, uned with
suitable flux and torch, will turn out o
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lion of metal during compression breaks
the oxide lllm, yislding low electrical
rasisiance. Whether bolted or compres-
sion littings aro employed, however,
good practice calls for o suitable com-
pound (o maintain o goed joint.

Al things considered, aluminum as a
conductor in the industrial plont s here
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