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Memorandum on Copper Conservation Project for Use in -
Your Wednesday Telk k) l, g

Gchenectady, July 23, 1951

Mr., W. A. Sredenscheki

Because copper in most of our products heas at least doubled
In cost since design decislons were mwsde while sluminum has
increased relatively little and because, in the long runge,
aluminum promises tu become more plentiful while copper more
difficult to obtain, we declded to eggressively exswine the
practicabllity of using eluminum instead of copper for our
electrical conductors, We first establlshed that our prograan
would be based upon sound dollur econowy, where aluminua will
stay becsuse of relative cost even though copper should tem-
porarily bécome readily aveilable,

An interesting application i1s for the interpole coils of
the generator used in the Diesel locouwotive. These colls ure
edge-wise wound or copoer ribbon ep.roxiuautely 1/8" x 1", The
coil then in the form orf a "spring"” wmust be provided with insu-
lation between each turn and some sdditionul insulation overall
at points which come in contact or are adjacent to the core or
the frame of the generator. Significant information followss

Use of copper per coll . 8.3 1lbs,
Present cost per coil £3.30
Coils per generator 4

Present producticn rate--generstors per year 1,000
Copper consunption per year 33,000 1bs,
Copper dollars cost per year $13,000

While the present fecilities for producing sluminum in
conductor sizes end grades have not been developed to &any de-
gree commensurate with that for copper, & study of the con-
ductor needs with the aluminum suppliers indicates that elec-
tricel conductivity (considering migker resistence, lower welght,
relative costs, etc,) should becowme avaellable in aluminum at a
cost of from 50 to 60 per cent when coupared to copper.

When the study is first initisted, it runs into several
retarding factors such as} "We have considered aluminum wbout
every year for this and its use 18 always rejected for good
reasons"; "The problew of making satisfactory low-resistance,
non-corroding jolnts where 1t attaches to the copper hes not
been satisfactorily solved™; eto,
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However, & uore lntense study begins to develop Tuctors

in its favor; for example, although to conduct the ssue current

with

the suwe watts loss and the ssuwe heat rise in the ssue en-

vironment 60 per cent siore aluuinum would be required, the
following factors sre rfound to apply:

1)

2)

3)

4)

5)

6)

7)

Anodized (aluainum eaide) coetings are readlly put on
aluminum. The raw waterial is sulphuric or other acid,
water and electric current. These Insuletions have ex-~
cellent adherence but are brittle. They uare low cost and
are readily eaepplied by high production processes,

They are applied as a "plating" excepting somewhat in
reverse; that is, &g soon as an area "plutes" over with
the oxide it becomes insulating und plates no wore, There-
Tore, the oxlde penetrates very small crevices and leaves
no pinholes, It is further true that only one thickness
of the anodized couating cun be applied, 1t is normally
about ,0005" in thickness but, our leboratory has found,
cen be varied conslideracly oy varylng the teuwperusture of
the bath at application,

In anodizing, the coll would be pulled apart slightly
very much as a spring is opened so that it guickly end
economlcally receives the coating throughout,

Since the insulation is only .0005" rvrather than the present
,010" , approximately 10 per cent additional zluuninum area
can be added, ‘

A study of the wounting or the coll indicates that the
slze can probably be lncressed slightly in other directions
to account for & total of 33 per cent area increase,

This would mean thet the aluminum woula operate at higher
tempereture for which, in fact, the aluminum oxide ls ideslly
sulted, The wnodized coating will stund tewperatures up

to the melting point of the aluwinum,

Exauination of the present coil discloses that it is cou-
pletely surrounded by various insulating coatings intended
for electrical lnsulation from ground but which, in effect,
therwally i8olate the present winding. This insulation
includes fibergluss, ulca, paper, and tape., By providing
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this overall insulatlion only at such logcations where the
core or the frame is adjacent, portions of the winding can
probably be left entirely open to facllitate cooling as
is, in fact, done in some other model®s where copper is 8o
used, This might carry away enough heat to provide satis-
factory operation,

8) Another interesting point, however, is that the blower blades
which draw alr through the motor have been reviewed by our
fan speclalists who advise that by the use of modern curved
blades insteuad of the present straight ones & consliderably
larger volume of alir will be drawn through the wmotor even
wlith the same power so that, 1f need be, this added factor
mey be called upon to promote the successful use of aluminum,

9) S8atisfactory Jjoints &re being made betwesn sluminum and
copper providing proper procedures are carefully followed,.
The materials can be spot welded, flash welded, fuslon
welded, soldered, and secured by several satlisfactory
mechan{cal arrengesents, In addition to this, Herb Schnell
18 now investigating a new nmaterial which It is said will
soon be available and that 1s a sgheet having aluminum on
dne face and copper on the other, which will siumplify this
type of joint,

Based upon ‘the above it seems reasonable to achleve a
saving on this one Job of 33,000 1bs, of copper, and besed upon
60 per cent cost, & saving of $5,000 cesh ennually. 1In addition,
we now have labor in insulating these colls to the extent of
$5 per coill at shop cost., It seems entirely reasonable that
this may be reduced to $1.50 saving snother $3,50 per coil for a
total of $14,000,

This is only one example. We noted silailar examples in the
Control Division; for exemple, the attached partiel coll,

L. D. Miles

LIM: ARM





