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Because copper  i n  most  o f  o u r  p r o d u c t s  ht.,n a t  l e t i s t  doubled 
I n  c o a t  s i n c e  d s s i g n  d e c i s i o n s  were r u d e  w h l l c ;  filu~ninulu h u u  
inc reas , ed  r e l a t i v e l y  l i t t l e  and becclu:ie, i n  t h e  l o n g  r a g e ,  
aluminum promises  to beooue illore p l e n t i f u l  w h i l e  copgs r  ruore 
d i f f i c u l t  t o  o b t a i n ,  wc d e c i d e d  t o  bggressively exatuine t h e  
p r a c t i c a b i l i t y  o f  u s i n g  aluminurn ins to t id  o f  c o p p e r  f 'o r  o u r  
e l e o t r i c a l  conductors .  We f i r s t  e s t t i b l i s h r d  t h ~ t  o u r  p rograu  
would be  based upon sound d o l l u r  econouy, where uluminucn will 
s t a y  beceuse  o f  r e l a t i v e  c o s t  even though u o p 9 e r  shou ld  tan- 
p o r a r i l y  bdoome r e a d i l y  n v t - i l a b l e ,  

An i n t e r e s t i n g  a p p l i c c l t i o n  i s  for. t h e  i n t e r p o l e  c o i l s  of  
t h e  g e n e r a t o r  uaed in t h e  D i e s e l  l o c o u o t i v e .  These c o i l s  u r e  
edge-wise wound or' c o p p e r  rai  L u o n  i iy , , roxi iohtely 1 / 8 ~  x 1". The 
c o i l  t h e n  i n  t h e  f o m  o f  n " s n r i n g W  rnufit b e  grov ided  w i t h  i n ~ u -  
l u t i o n  between eclch t u r n  snd solile s d d i  t J  o n b l  i n m l a t i o n  o v e r t l l l  
a t  p o i n t s  which cone i n  c o n t h o t  o r  a r e  a d j o c e n t  t o  t h e  c o r e  o r  
t h e  f~ume o f  t h e  g e n f ; ~ a t o r ,  S i g n i f i c a n t  inf 'oruat ion fo l lows t  

Use o f  copper  p e r  c o i l  8 . 3  l b a ,  
P r e s e n t  c o s t  p e r  c o i l  $3 .30  
C o i l s  p e r  g e n e r a t o r  4 
P r e s e n t  p r o d u c t i ~ n  r a t e - - g e n e r e t o r s  per y e a r  1 ,000 
Copper consuraption p e r  y e a r  33,000 l b a ,  
Copper d o l l a r s  c o s t  p e r  y e a r  $13,000 

While t h e  p r e s e n t  f a c i l i t i e s  Tor  producing elurninurn i n  
conduc to r  sizes und grades have  n o t  Deen developed t o  any d e -  
g r e e  colruneneurate w i t h  t h a t  f o r  copper ,  ti s t u d y  o f  t h e  oon- 
d u c t o r  need6 w i t h  t h e  a l u i n u u  s u p p l i e r s  i n d i c a t e s  t ha t  e l e c -  
t r i c a l  c o n d u o t i v i t y  ( conside-r ing  Mgher r e s i s t c t n c e ,  lower weight ,  
r e l a t i v e  c o s t a ,  e t c , )  shou ld  becolne u v a i l h b l e  i n  aluuinurn a t  a 
c o s t  oP from 50 t o  60 p e r  c e n t  when co~upsred t o  copper ,  

When t h e  s t u d y  i s  f i r ~ t  i n l t i r i t e d ,  t t runa i n t o  several  
r e t a r d i n g  f a c t o r s  such as1 nWo have cons ide red  ~luminum ttbout ' 

every year f o r  t h i s  and i t s  u s e  1 8  always  rejeoted f o r  good 
r e a s o n s n i  "The yroblein of u a k i n g  s t t t i s f & c t o r y  l o w - r e a l s t a n c e ,  
non-corroding j o i n t s  where i t  b t t t i ches  t o  t h e  copper hcls riot 
been s a t i a f e o t o r i l y  s o l v e d w ;  e t a ,  
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However, ti  ore i n t e n s e  s t u d y  b e g i n s  t o  d u v e l o g  l ' c c to ro  
i n  i t s  Ptlvor; f o r  e x a u ~ p l e ,  a1thoul;;h t o  conduct  t h e  ueue o u r r e n t  
with t h e  8 u e  w a t t s  l o s s  find the  t;cilile h u e t  r i ~ e  i n  t h e  rjtulle en- 
v i r o n a e n t  60 p e r  c e n t  i , ~ o r e  ~ l u u i n u ~ n  ~ o u l d  be  r e q u i r e d ,  t h e  
Fo l lowing  f h c t o r s  tire found t o  bpply: 

Anodized (o1w;linurn aside) c o u t i n g s  art: re t id i ly  p u t  on 
uluminwl.  Tilt rliv? u m t e r i a l  i s  m l p h u r i c  o r  o t h e r  ac i t i ,  
w a t e r  hnd e l e c t r i c  cu r r en t .  These i n s u l e t i o n ~  h t ~ v e  ex- 
c e l l e n t  adhe rence  b u t  tzre b r i t t l e ,  They u r e  l o w  cost; and 
a re  r e a d i l y  t i pp l i ed  by h i g h  p r o d u c t i o n  proceauea ,  

They a r e  a p p l i b d  u s  a " p l a t i n g "  e x c e p t i n g  ~ornewhtit i n  
r e v e r s e ;  t h a t  i s ,  ti3 Boon a8 un areti " p l b t e s w  o v e r  w i t h  
the o x i d e  i t  becorues i n m l a t i n g  m d  p l u t e v  no ~ o r a ,  There- 
f o r e ,  t h e  o x i d e  p e n e t r h t e u  very susll c r e v i c o o  and l e a v e s  
no p i n h o l e a ,  I t  i s  f u r t h e r  true that o n l y  o n e  t h i c k n e s s  
o f  t h e  anod ized  c o & t i n d  cun b e  a p p l i e d ,  I t  i s  norinal ly  
&bou t  .0i)C15n i n  thicknes.:  bu t ,  o u r  l h b o r a t o r y  h a s  Pound, 
csn be  varieCL c o n s i d e r a o l y  by v a r y i n g  t h e  t a u p e r r i t u r e  o f  
t h e  b a t h  a t  a p p l i c a t i o n .  

I n  a n o d i z i n g ,  t h e  c o i l  would be p u l l e d  a p a r t  s l i g h t l y  
very much a6 a t ;pr ing  i s  opened s o  t h a t  i t  q u i c k l y  end 
econoln lca l ly  r e c e i v e s  t h e  coh t  lng  th roughou t .  

S i n c e  t h e  i n m l a t i o n  i s  o n l y  .C)035N r a t hc r  than t h e  p r e s e ~ t  
,010" , a p p r o x l m ~ t e l y  13 2 e r  c e n t  a d d i t i o n a l  u l u u i n w  urea 
can b e  added, 

A s t u d y  o f  t h e  ~ o u n t i n g ,  01' t h e  c o i l  i n d i c a t e f i  t h a t  t h e  
s i z e  can g r o b c b l y  b e  i n o r e a s e d  ~ L i Q i t l y  i n  o t h e r  d i r e c t i o n s :  
t o  a c c o u n t  f o r  a t o t t i 1  o f  33 p e r  u m t  t ~ ~ - t ; t i  i n c r e a s e ,  

T h i s  would mean t h u t  t h e  a l u ~ o i n w  woula o p e r a t e  ut h i ~ h e r  
t e i n p e r e t u r e  f o r  which, i n  f a c t ,  t h b  t l l u i n u l n  o x i d e  i s  i d e a l l y  
s u i t e d ,  The ~ n o d i z e d  c o d t i n g  w i l l  s t m d  t e u p e r u t u r s u  up  
t o  t h e  u e l t i n g  p o i n t  of t h e  aluuinum, 

E x m i n a t i o n  o f  t h e  a r e s e n t  c o i l  d i s c l o s e s  t h a t  i t  i o  coa- 
p l e t e l y  sur rounded by viiriou6: i n s u l a t i n g  coa t ings  i n t e n d e d  
for e l e o t r i c a l  i n s u l h t i o n  f r o u  ground but  which, i n  e f f e c t ,  
t h e m a l l y  i a o l h t e  t h e  p r e s e n t  winding ,  This i n s u l a t i o n  
i n c l u d e 8  f i b e r g l h s ~ ,  u i o u ,  pape r ,  m d  tupe .  by p r o v i d i n g  
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t b l a  o v e r a l l  insulation only a t  such l o o a t i o n 8  where t h e  
c o r e  or t h e  r r a e  is a d j a a e n t ,  p o r t i o n s  o f  t h e  winding oan 
probably be l e f t  e n t i r e l y  open t o  f a o i l i t a t e  uool ing a s  
i a ,  i n  f a o t ,  done in some o t h e r  rnodele where copper i s  00 
ueod, T h i s  raight car ry  away enough h e a t  t o  p rov ide  iaatis- 
f ao to ry  operu t ion .  

8) Another i n t e r e s t i n g  p o i n t ,  however, i s  t h a t  t h e  blower blade8 
which draw a i r  through t h e  knotor have been reviewed by our  
fan s p e c i e r l i s t s  who t idv ise  t h a t  bp t h e  use o f  modern curved 
b l a d e s  fnstetid of  the present straidit  ones c o n e i d e ~ a b l y  
larger volume of  a i r  w i l l  be drawn through the u a t o r  even 
1 ~ 1 t h  t h e  m a e  power so  t h a t ,  if nbed be, t h i f l  added f b c t o r  
may be  c a l l e d  upon t o  y r o u o t e  the  eucceeafu l  use o f  alurninum, 

9 )  G a t i s f a c t o r y  j o i n t s  a r e  being w d e  betwean hluminuui t a d  
oopper p rov id ing  proyer prooedures tire c a r e f u l l y  followed. 
The a a t e r i a l s  can be s p o t  we lded ,  f l a sh  wel&d, fubion 
welded so ldered ,  a d  secured by several sat i s factory  
meahanf e a l  arrangcnrents. In a d d i t i o n  t o  t h i a ,  Herb aohaell  
i s  now i n v e s t i g a t i n g  a new r n ~ t e r i a l  which I t  i s  s u i d  w i l l  
soon be a v a i l a b l e  and t h n t  i s  8 ehee t  having aluminum on 
bne face  and cobper on t h e  o t h e r ,  which w i l l  s i l n p l i f y  t h i o  
type  or j o i n t ,  

Based upon .the above i t  aeema r ea sonab le  t o  a o h i ~ v e  a 
eaving on t h i ~  one job of  33,000 l b s ,  o f  copper, m9 besed upon 
60 per c e n t  oost, a savine of $5,000 aash annual ly .  In add i t i on ,  
we now have letbor i n  insulating these c o i l s  t o  t h e  e x t e n t  of  
$5 p e r  coil a t   hop c o s t ,  It eeems e n t i r e l y  reasonable  t h a t  
t h i s  may be reduced t o  $1.50 aeving ano the r  $3.50 per c o i l  f o r  a 
t o t a l  o f  $1l+,000, 

This  is only  one erauple. We noted s h i l a r  examples in the 
Control Dl v ia ion ;  f o r  exmple, t h e  a t t a c h e d  p a r t i a l  m i l ,  




