
J u s t  s u p p o s i n g
th a t (reverting to our m ari
time mood) ‘ Aluminium 
A h o y ! ’ would open u p  a 
new  horizon in your b u s i
ness—w hy not come along 
for a d iscussion  ? F inding 
new uses for our Alloys is 
th e  salt of life to us.

J O H N  D A L E  L
L O N D O N  C O L N E Y  • H E R T F O R D S H IR E

Telephone : London Coltiey 3141
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th a t Jo h n  
Aluminium fam e h a d  existed in 
the  days of E ng land’s ‘wooden 
w alls’—would Aluminium Alloys 
have team ed u p  successfully 

; w ith oak  7 Shiver our timbers, 
th e re ’s not a doubt of it ! 
T h a t is one of the  m ost o u t
stand ing  attribu tes of Aluminium 
Alloys — they are  em inently 
su itab le  to form perfect p a rtn e r
sh ips with a  vast variety 
of o th er m aterials. T h is  is 
especially true  in build ing  ; 
w hether it’s build ing  ships, 
houses.or businesses, Aluminium 
Alloys can  m ake their own 
un ique contribution .
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Tel.: EALING 1171-5 Grains : Siemensdyn, .Brentford
Offices ¡n London, Birmingham, Cardiff, Glasgow, Manchester, Newcastle and Sheffield

A l i g h t  a l l o y  
c a s t i n g  u n d e r  
t h e  t u b e  of  a 
s t a n d a r d  220 kV 
a p p a r a t u s  ins ta l 
led in o u r  A.I.D. 
A p p r o v e d  T e s t  
House .

W e  b u i l d

I N D U S T R I A L  X - U A r  A D D A U A T U S

f o r  t h e  r a d i o g r a p h y  a n d  s c r e e n i n g  o f  l i g h t  m e t a l  c a s t  a n d  
w e l d e d  s t r u c t u r e s  ; a l s o  t h e  i n s p e c t i o n  o f  a s s e m b l i e s .

E Q U I P M E N T  U P  T O  4 0 0  k V

F O R  S P E C I A L  A P P L I C A T I O N S
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E v e n  t h e  G r e e k  m a t h e m a t i c i a n  A r c h i m e d e s  w h o ,  i n  a d d i t i o n  t o  m a n y  o t h e r  t h i n g s ,  

i n v e n t e d  t h e  f i r s t  s c r e w  o v e r  2 , 0 0 0  y e a r s  a g o ,  m i g h t  h a v e  b e e n  s u r p r i s e d  i f  h e ’ d  f o r e 

s e e n  s o m e  m o d e r n  d e v e l o p m e n t s .  T a k e  s e l f  t a p p i n g  s c r e w s  f o r  i n s t a n c e .  D u r i n g  

t h e  p a s t  q u a r t e r  o f  a  c e n t u r y  t h e y ’ v e  c h a n g e d  a l l  t h e  o l d  i d e a s  a b o u t  a s s e m b l y  w o r k ,  

i n  m a n y  i n d u s t r i e s  c o n c e r n e d  w i t h  m e t a l  a n d  p l a s t i c s .  T h e y  d o  a w a y  w i t h  t a p p i n g  

o p e r a t i o n s ,  f u m b l i n g  w i t h  b o l t s  a n d  n u t s ,  r i v e t i n g  o r  s o l d e r i n g ,  i n s e r t s ,  l o c k  w a s h 

e r s ,  e t c . ,  a n d ,  w h i l e  s a v i n g  t h o u s a n d s  o f  m a n  h o u r s ,  m a k e

m u c h  b e t t e r  f a s t e n i n g s  t h a n  t h e  o l d - f a s h i o n e d  m e t h o d s .

G U E S T , K E E N  &  N E T T L E F O L D S , L IM IT E D , B IR M IN G H A M

The G .K .N . Advisory Bureau, H eath S t., Birmingham, is willing to co-operate with manu

facturers and others who are interested in modern fastening devices and assem bly methods.
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•  Soie Pndoetn an* Praprltion of the Trete "Mark "Ütklron": MAGNESIUM ELEKTRON LIMITED, Abbey Howe. London. N.W.1 •  Lkarn* Monaten,,■ Costing, & forging,: STERLING METALS LIMITED. Northey Ro*d. foleilritl, Coventry •  CcWnp: THE BlRMlNGHAM ALUWNIUM CÂ ING MM̂  odmpany
• I*1!! Smtthwlck, ¿Jrmlnjhim#  j. STONE A COMPANY LIMITED, Deptford, London. S.E.I4 # Sheet, Ertrvslenr, Forging, & Tube*: JAMES BOOTH* CO. LIMITED. Arpl. Streit Worin. Ntchilli. Blritilnili»m. 7 •  SMa Mamtm' ËfcT MMËn5~UHRB>.
* Sipp!*n ol Uctixwm o«J “Ottom" Htul for IM M  Cmfln: f. A. HUGHES » CO. UMITED. Abbey Htm Lker Sueetlinii™ H.W™

M O & a S e S t í U  f K u f  - i r x i d

J c A  P A S S E N G E R  &  F R E I G H T  P L A N E S
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A L U M I N I U M  A L L O Y S  do not rust, require less painting, 
are corrosion-proof, resist polluted atmospheres, resist action of sea-water.

- J j l u f  n t f  f f x n -

(~T'H E cost o f  a W ireless Alast—o r a B ridge—o r 
C2S an  e lec tric ity  P y lo n — does n o t end  w hen  it 
has been  p laced in serv ice: th ere  is an ann u al bill 
fo r m ain tenance, d ep en d in g  up o n  th e  m aterial th a t 
has been used. This heavy ex p en d itu re  is m erely 
an  insu rance  against p rem atu re  decay — it do esn ’t 
enab le  th e  w ireless m ast to  increase  its traffic, the 
b rid g e  to  carry  m ore passengers o r  th e  py lon  to  
d is tr ib u te  m ore c u rre n t.

W ith  ever-m o u n tin g  m ain tenance  costs in m ind, 
eng ineers a re  now  th o ro u g h ly  so ld  on  th e  ad v an 
tages o f  alum in ium . For here  is a m etal th a t  is 
ideal fo r a ll exposed  uses. Its h igh  s tren g th  alloys 
are  as s tro n g  as s tru c tu ra l steel y e t on ly  o n e -th ird  
its w e ig h t, they  c an n o t ru st, an d  are  unaffected  by 
p o llu ted  a tm ospheres. Experience has p roved  th a t 
th e  inv isib le  ox id e  film p ro v id ed  by N ature  ensures 
life-long p ro te c tio n  against all form s o f  c o rros ion .

W hatever y o u r  p o st-w ar p lans, a m ore e x te n 
sive use o f  A lum inium  A lloys may m ake y o u r  
p ro d u c tio n  m ore efficient and y o u r  p ro d u c t m ore 
saleable. We can help  you  w ith  technica l facts, 
figures and  helpful advice.

A L U M I N I U M  
D E V E L O P M E N T  A S S O C I A T I O N

UNION CHAMBERS, 63 TEMPLE ROW, 
BIRMINGHAM, 2

Telephone : Midland 0847, 8 Teiegrams : Ughtaldev B’hom 2
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H o w  t o  m a k e  a  s e r v a n t  o f  y o u r  

p o w e r - p r o d u c i n g  m e d i u m

A g o o d  c ap ta in  k n o w s th e  id iosyncrasies o f  h is team  ; a  g o o d  w o rk m an  
know s h is to o ls— a  b a d  one  b lam es th em . Y o u  c a n n o t expect to  ge t th e  best 
o u t o f  y o u r  s te am  unless y o u  k n o w  w h a t its p ro p e rtie s  a n d  cap ab ilitie s  are.

Y o u  m ay th in k  th a t y o u  k n o w  all th a t is necessary  fo r  th e  o p e ra tio n  o f  
y o u r  p o w er p lan t, b u t un less y o u  u n d e rs tan d  the  S team  T ab les th o ro u g h ly  
y o u  c a n n o t be sure . D o  you  k n o w  w h e th er y o u r  s team  eng ine  is o p e ra tin g  
efficiently, w h a t its s team  co n su m p tio n  sh o u ld  be, w h a t it a c tu a lly  i s ?
D o y o u  k n o w  all the  possib ilities o f  u sing  th e  e x h au s t fo r  p rocess p u rp o ses  ?

These bulletins will help  y o u :

STEAM FOR PROCESS AND HEATING
(Bulletin No. 25)

A sim ple in troduction  to the 
properties o f  steam  leading to  a 
m ore critical understand ing  o f  the 
steam  tables.

COMBINED POWER AND HEATING
(Bulle¡In No. 40)

A com plete, survey o f  the possi
bilities o f  using the exhaust steam 
from  an engine for process 
purposes, o r  for developing power 
from  the steam  before it reaches 
the piocess. This bulletin is 
written in a form  suitable not 
only for the engineer and  the 
specialist bu t also for the m anage
ment.

STEAM FOR POWER
(Bulletin No. 33)

An explanation  o f  the power- 
producing properties o f  Steam. 
R ead No. 25 first and then this 
bulletin, which, am ong other 
things, explains “  entropy ”  w ith
ou t advanced m athem atics.

THE EFFICIENT OPERATION OF
STEAM ENGINES (Bulletin No. 34)

The practical side o f steam  engine 
operation  : how to get the most 
power from  the least steam . W hat 
the indicator d iagram  is and w ha 1 
it means.

Few people know how interesting steam can be until 
they have had to learn about it. These bulletins make 
the learning easy. If you haven't all the copies you 
require, they can be obtained free on demand from the 
Ministry’s Regional Offices.

ISSUED BY THE MINISTRY OF FUEL AND POWER
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S I G N A L L I N G
V I T A L
in fo rm a t io n  to  Y Ç J U

Signals on Shannon Visible Records pull the eye to vital 
facts and figures. They instantly reveal essential and 
urgently needed information, enabling immediate action to 
be taken. Shannon Visible Records can be used in any 
department or branch of your business, and have many 
advantages over ordinary book or card records.

Send Id. stamp for leaflet (Paper Control Order 48).

THE S H A N N O N  LIMITED
IMPERIAL HOUSE (Dept,E.5), 15-19 KINGSWAY, LONDON, W.C.2
And at Birmingham, Bristol, Liverpool, Manchester. Newcastle. Glasgow (Agent)

CERI UM 
M E T A L

( M i s c h m e t a l l )

FOR  ALL ESSENTI AL 
PRI ORI TY R E Q U I R E ME N T S

THE
B R I T I S H  F L I N T  &  C E R I U M  

M A N U F A C T U R E R S  L I M I T E D  

T O N B R I D G E ,  K E N T

S p e c i a l i s t s  in the m a n u f a c t u r e  o f  
r a r e  e a r t h  m e t a l s

Address your enquiries to :—
Sole Distributors for The Metallurgical Industry

N E W  M E T A L S  A N D  
C H E M I C A L S  L I M I T E D

4, BROAD STREET PLACE 
LONDON, E.C.2

Telephone : London Wall 2071 (Pr. Br. Exch.)

These A.I.D. Approved Laboratories are now 
used exclusively by all leading Aircraft 

Producers for the X-Ray Examination of 
Class 1 and Class II Castings.

I N D U S T R I A L  A N D  
M E T A L L U R G I C A L  

X -R A Y  S E R V I C E
LONDON LABORATORIES Grove Works. Grove Place. ACTON. London, W 3.

Head Office and Midland Laboratories :Foundry Lane, Smethwick. BIRMINGHAM

F L U X E S
Sodium Fluoride 
Ammonium 

Bifluorlde 
Magnesium 

Fluoride Cryolithionite

Calcium Fluoride 

Barium Fluoride 

Lithium Fluoride

R. CRUICKSHANK, LTD., Camden Street, 
BIRMINGHAM, 1. ’Phone : Cen. 72I3.
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T H E  B I R M I N C H A M  A L U M I N I U M  C A S T I N E  [ I 9 D 3 ]  C D .  L T D . 
B I R M I O  W O R K S  * 5 M E T H W I C K  • 4 0  - B I R M I N C H A M

Ä i B P i S S I

Your choice oi metal and process is wide open 
it Birmal is your supplier. You can have sand- 
castings lor large Intricate patterns and short 
runs; gravity die-castings lor the simpler long- 
run jobs (with sand cores il needed lor intricate 
internal shapes); and pressure die-castings lor 
the highly accurate small to medium mass- 
produced components. You can also have 
aluminiumlorlightness and high strength, mag
nesium ("Elektron”) where weight economy 
is paramount, or zinc lor dimensional accuracy. 
Birmal can supply you with all the regular 
alloys o! these metals. Your designer is there- 
tore Iree to specily his requirements secure in 
the knowledge that they can be met.
The service that can be rendered by Birmal 
consists o! (a) wide metallurgical choice, (b) the 
process most suitable to the product, and (c) 
impartial advice to the consumer on the best 
metal and method to suit his needs and purpose.
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•pewbwJRI
Grade ** ^  A.M.Spec
ocoWT-7C

(c!ä «o>
CATNO.yA.7s6,

Full details from CABLE ASSEMBLIES LTD. (Subsidiary of Herts Pharmaceuticals Ltd.) BESSEMER ROAD, WELWYN GARDEN CITY 
Telephone: Welwyn Garden 3333/6 Telegrams: Cablsembly, Welwyn Garden City

In addition to 
many types of

T H E A M A L G A M S C 9 I I ? ,
A T T E R C L IF F E  R O A D ,  S H E F F IE L D ,

-Telephone 23665
Manufacture special

I M M E R S I O N  T H E R M O - C O U P L E S
for quick and accurate temperature readings of

M O L T E N  M E T A L S .
The Am algam s Co. Ltd. also Manufacture  

0 HARDEN ITE CASE H A R D EN IN G  C O M P O U N D  
© 'E U T EC T O ID  CASE H A R D EN IN G  C O M P O U N D  

•  HARDITTE (H“ fs)
  CASE H A R D EN IN G  C O M P O U N D  --------

m
L A S S O  I s  n a a a k in ^  
a  m a r k  f o r  I t s o l f

Lasso Self-Adhesive T ape 
solves all your m ark ing  
problem s. These b rillian t 
film icm arkers can be cu toff 
to  length  desired, are easy 
to  app ly , are evcr-lcgiblc 
and are im pervious to hea t 
and fluids, S upplied  in 
10-y ard  rolls or indiv idual 
labels, in colours to 13.S. 
Specification and in shades 
m atched  to custom ers’ re
quirem ents. A ny type of 
w ording, le tte ring  or 
d iagram  produced.

IDENTIFICATION :
Numbering of 
parts to simplify 
assembly of com
plicated circuits. 
Stores reference 

numbers, etc.

INSPECTION:
Facilitates in
spection by indi
cating treatment 
of components.

INSTRUCTIONS:
Labels with full 
details for as
sembly work or 
finished compo
nents.

NAME TAPES:
Ideal for scaling 
and labelling 
packages or 
finished compo
nents with your 
name.
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Pow de rs  in
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A  T im e ly  W o r d  o £  A d v ic e

Powder .Metallurgy as a manufacturing technique has made prodigious advances 
during the war years and is now the latest Tool of Industry. But as with all 
new developments it is advisable that those firms who wish to reap the benefits 
of recent progress, should consult specialists before proceeding too far with their 
manufacturing plans.
In the production of metal powders this Company concentrates on quality and 
purity. Wc know from experience that these two factors are of prime importance 
in deciding the success of any subsequent treatment or manufacturing operation 
to which the powders are put. A poor quality powder, no matter how it is 
subsequently treated can never give satisfactory results.
Our unique experience and superb research organisation are always at your service.

PH0NE8.GRAMS

C O I I E N T R f
6 6 6 6 !.AVENUE.COVENTRY



W .  C .  D E V E R E U X ,  f , r . a * . s .

a n d  h i s  t e a m  o f  d e s i g n  a n d  d e v e l o p m e n t  

e n g i n e e r s  a r e  e n g a g e d  o n  t h e  f u r t h e r 

a n c e  o f  t h e i r  p l a n s  f o r  t h e  s c i e n t i f i c  

d e v e l o p m e n t  a n d  a p p l i c a t i o n  o f  l i g h t  

m e t a l s  t o  a  w i d e  r a n g e  o f  i n d u s t r i e s .

T h e  r e s o u r c e s  c o - o r d i n a t e d  b y  t h i s  

t e a m  w i l l  b e  w i d e s p r e a d  a n d  c o m p r e 

h e n s i v e ,  f e a t u r i n g  m a n y  p h a s e s  o f  t h e  

p r o d u c t i o n  a n d  f a b r i c a t i o n  o f  l i g h t  

a l l o y s .

M r .  D e v e r e u x  w i l l  m a k e  a  d e t a i l e d  

a n n o u n c e m e n t  o f  h i s  p l a n s  i n  t h e  n e a r  

f u t u r e .  M e a n w h i l e  t e m p o r a r y  h e a d 

q u a r t e r s  h a v e  b e e n  e s t a b l i s h e d  a t

T h e  C h a l e t ,

F a r n h a m  R o y a l ,
B u c k s

T e le p h o n e  :■—

F a r n h a m  C o m m o n  595
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N o r a l  3 5 0

( t o  D T D . 3 0 0 )

R e m a r k a b l e  

C a s t i n g  A l l o y  

d e v e l o p e d  b y  

N o r t h e r n  A l u m i n i u m

W E  G A N  G I V E  Y O U  F A C T S  A B O U T  A L U M I N I U M

N O R T H E R N  A L U M IN IU M  C O , L T D , B anbury , o x o n . M a k e r s  o f  N O R A L p r o d u c t s

D e v e lo p e d  
b y  t h e  n e e d s  

o f  w a r ,  a l u m i 
n iu m  a l lo y  N o ra l  350 

h a s  r e m a r k a b le  m e c 
h a n ic a l  p r o p e r t i e s .  I t  h a s  

a  h ig h  s h o c k  r e s i s t a n c e ,  e x 
c e p t io n a l  s t r e n g t h  a n d  g r e a t  

n a t u r a l  r e s i s t a n c e  to  c o r ro s io n .
S im p le  b r a c k e t s  c a s t  i n  N o ra l  350, u s e d  
i n  t h e  A v r o  L a n c a s t e r  a n d  A v r o  
Y o r k , o b v i a t e d  m o r e  c o m p l i c a t e d  
a s s e m b l ie s .  T h e y  h a d  a  r e s p o n s ib le  
j o b — t o  s u p p o r t  t h e  g r o s s  l o a d e d

w e i g h t  o f  t h e  e n t i r e  a i r c r a f t  p l u s  
a d d i t i o n a l  im p a c t  lo a d s  d e v e lo p e d  in  
l a n d in g .  N o ra l  350 w a s  c o m p le te ly  
s u c c e s s fu l .
O b v io u s ly  a lu m in iu m  a l lo y s  w h ic h  c a n  
w i th s t a n d  s u c h  h ig h  s t r e s s e s  a r e  o f  g r e a t  
e n g in e e r in g  v a lu e .  W h a t  w e  h a v e  a c h ie v e d  
in d i c a t e s  c l e a r ly  t h a t  a lu m in iu m  a n d  i t s  
a l lo y s  h a v e  e n te r e d  n e w  f ie ld s  a n d  m a d e  
n e w  t e c h n ic a l  a d v a n c e s  p o s s ib le .  You 
a r e  i n v i t e d  to  w r i t e  to  o u r  T e c h n i c a l  
Developm ent D epartm ent fo r  in form ation , 
a n d  t h e y  w il l  g l a d ly  h e lp  y o u  w i th  a n y  
e n g in e e r in g  p r o b le m .

c



R L u m m iu m  d i e c r s t i í i g s  dr c o r i p l e t e  r s s e i d b u e s .

Ljj Diecastings are available as complete parts 
accurately machined to drawing sizes—or as 

gravity process high quality diecastings.
Heat treatment, radiology, decorative finishing 
and assembly are all within the Company's 
Services.

xii Advts. LIGHT METALS November, 1945

A large war-time output of completely finished 
castings or assemblies has satisfied the most 
exacting A.l.D. requirements of many aircraft firms. 
Similar P.B.M. quality is now- available for post
war needs in all branches of the engineering 
industry.
Technical information on specific problems in
volving aluminium diecastings, difficult machining 
or assembly requirements will be provided on 
application to any of our works.

P E R R Y  B A R R  M E T A L  C O M P A N Y  L T D .
Engineering Works: Middlemore Road, Handsworth, Birmingham 21. Telephone: NORthern 3366-7
Foundries: Wellhead Lane, Perry Barr, Birmingham 22B. Telephone: BIRchfields 4592-3
Laboratories : Oscott Works, Shady Lane, Great Barr, Birmingham 22A. Telephone: GREat Barr 1794-5

F o r  S P E E D Y*C" O-v' ' ' MT ' W '« —, — - £

Â I N  © E D S ! D I N I E

of Aluminium and its alloys in 
NATURAL OR COLOURED FINISHES. 
Chromating, Silver Plating and other 

processes. A.l.D. approved.

ANODISING & PLATINGS LIMITED
HOLLAND STREET, RADCLIFFE, LANCS.

c'm 1319

THE

N  o  n - F e  p r o u s  
D I E  C A S T I N G  C O . L T D
Nonferdlca Works, North Circular Road, 

Cricklewood, London, N.W.2 
________  ’Phone : GLAdstone 6377

G e t  a h e a d
OF POST-WAR 

“CONGESTION ”

Let us, as pioneers of Brass Gravity 
Die Casting, place more than 25 years' 
experience at your disposal. Our 
technical experts will a t all times be 
happy to give unbiased advice on 
any and every Die Casting problem 
involving the use of ALUMINIUM- 
BRONZE, ALUMINIUM ALLOYS. 
BRAS S a n d  W H I T E M E T A L .
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T H E  R O A D

/  /
/ / /

J Lor nearly six years the •C erric ’ and V V
0  / / V v

# / /
i Ep C erru x ’ finishes have been reserved for work

V essential to preservation of life and the prosecution

f of the war. Now we look forward to shouldering our

share of the task of reconstruction. As the necessary raw

materials become available in sufficient quantity and quality

Cellon cellulose and synthetic finishes will provide speedily applied pro

tection and fine finish to the innumerable industrial products so urgently

needed by a  war torn world. Meanwhile, excellent substitutes for many

purposes can be supplied a t once. Consult us for help with y o u r  problem.

C e r r i c

C E L L U L O S E

CELLON LTD., K IN GSTON -ON-THAM ES • TELEPHONE: KINGSTON 1234 (5 LINES)
Thorp-Hambrock Co. Ltd., Montreal, Canada Cellon Corporation Pty. Ltd., Sydney, Australia

CVS-5H
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T . M . B I R K E T T
& SONS LTD.

H A N L E Y  .  S T A F F S
’Phone: Stoke-on-Trent 2184-5-6. ’Grams: Birkctt, Hanley

Advt. of The General Electric Co. Ltd., Magnet House, Kingsway, London, W.C.2.

. . . .  present to every industry the 
most versatile and economieal form of 
motive power, a remarkable development 
of the world-famous DO If TY hydraulic 

-equipment for aircraft.
* /

W ar-tim e research  opened  a  wider field for 
British Engineering into new an d  essential 
uses of non-ferrous m etals an d  alloys. 
O ur specialised know ledge is offered to 
you in castings of
PHOSPHOR BRONZE, GUNMETAL, 
ALUMINIUM, MANGANESE BRONZE and in 
ALUMINIUM BRONZE which possesses a Ten
sile Strength of 45 tons per square inch.
Also 'BIRSO* Chill Cast Rods and Tubes, Centrifu- 
gally Cast Worm-wheel Blanks, Finished Propellers 
and Precision Machined Parts, Ingot Metals, etc.
PU, Fully approved by Admiralty and A.I.D.

O N  I T S  M E T T L E

T h r o u g h o u t  t h e  n a t io na l  e f for t  runs  t h e  ne ed  for  
m e t a l —m o r e  m e t a l ,  b e t t e r  m e t a l ,  t o u g h e r  m e t a l — 
s t r e n g t h e n e d  and  v i ta l i sed  by h e a t  t r e a t m e n t .
G.E.C. Elec t r ic  Fu rn aces  p r o v i d e  an a n s w e r  t o  eve ry  
p r o b l e m  o f  ha rd en in g ,  t e m p e r i n g ,  annea l in g ,  n i t r id ing ,  
etc. ,  by which  t h e  i n h e r e n t  s t r e n g t h  and  s t a m i n a  of  
m e t a l  a r e  d e v e lo p e d  t o  m e e t  e v e r  m o r e  e x a c t i n g  uses.

E L E C T R I C

F U R N A C E S

N O N -FER R O U S C A ST IN G S
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C O N T IN U O U S  HEATING BRAZING REVERBERATORY

TEMPERING ELECTRIC T INN ING  RETORT MUFFLE 

FORGING DRY ING  ROD HEATING FERROUS A N D

PLATE HEATING 

AN N EAL IN G  

C O N T IN U O  

TEMPER 

FORGIN 

PLATE H 

CO N T IN  

TEMPERING 

FORGING DR 

N O N -F E R R O U S  

AN N EAL IN G  E 

CO N T IN U O U S  h 

TEMPERING El 

FORGING DR 

PLATE HEATING 

SPRING FITTING

IT PATENTING 

CARBUR IZ ING  

BLUING 

MELLING 

SCAL ING  

MELTING 

ERATORY 

BLUING 

FERROUS A N D

C U R R A N  R R O T H E R S  L T D .

a r e  p l e a s e d  t o  a n n o u n c e  t h a t  t h e y  

h a v e  a c q u i r e d  t h e  m a r k e t i n g  o f  

p r o d u c t s  o f  t h e  R o c k w e l l  F u r n a c e  

C o m p a n y  o f  N e w  Y o r k  i n  G r e a t  

B r i t a i n  a n d  E u r o p e .

C U R R A N  B R O T H E R S  L T D .
C U R R A N  R O A D .  « C A R D I F F

C O N T IN U O U S  HEATING BRAZING  REVERBERATORY
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C R E O S O T E -  

P I T C H  F I R I N G

A number of firms adopting 
this fuel have encountered 
new Refractory Problems 
caused by corrosion and 
Vitrification Spalling.

If a suitable design of burner is used, the 
trouble can usually be overcome by using 
a High Alumina Firebrick such as NETTLE 
(42/44% Alumina)—a point proved by the 
practical experience of several customers. 
An additional protection to the brickwork 
by washcoating with Maksiccar II. or Stein 
Sillimanite Cement will often be found 
economic. Further information will be 
gladly supplied on request.

JO H N  G .S T E IN & C °L T0 B<? 2 3 Ä E

A N O D I C  T R E A T M E N T
of Aluminium and its Alloys

C H R O M A T I N G
of Magnesium Alloys

T E C H N I C A L  
P L A T IN G S  LTD .
C R A I G S  W O R K S ,  L U T H E R  R O A D ,  

TEDDINGTO N
TELEPHONE . . . .  MOLESEY 240

TRADE “ G I L T E C ”  MARK
APPROVED A.I.D. AIR MINISTRY 

REF. NO. 138521/3 I

“ T . P . ”
F O R

A N O D I S I N G
N A T U R A L  &  C O L O U R E D  F I N I S H E S

• A L U M I N I U M  

C A S T I N G S
SAND & GRAVITY DIE CASTINGS 

t o ,  FOR ALL TRADES
o n e

B R I D G E  F O U N D R Y  E f t :  

W E D N E S B U R Y  • ST A FFS
'PHONE: WEDNESBURY 0I09--------------------
------------- 'GRAMS: ALSPELCO, WEDNESBURY

I L F A R ON A.I.D. 
APPROVED LISTS

Aluminium Alloy Ingots to Specification
C A N L E Y  C O V E N T R Y  Phone 3 6 7 3dm 953
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B r o n z e  o f  c e l l u l a r  

s t r u c t u r e  i m p r e g n a t e d  

w i t h  l u b r i c a t i n g  o i l

“ O ilite”  
reduces bear
in g  failures to  a 
m in im um  w herever it 
is applied to  su itable com 
p onen ts . T h e  lub rican t co n ten t 
is am ple to cope w ith  variations in 
speed and load o v e r a considerable range, 
and  w ill d o  this con tinuously  d u rin g  the life 
o f  the com ponen t, w hilst, w here necessary, addi
tional lubrication  can be readily  em bodied  in the 
design  w ith o u t difficulty. T he accuracy o f  finished 
d im ensions and lim its is equal to  that o f  the highest 
g rade  m achined bearings, th u s  m ak ing  fo r ease of
assem bly and fitting . A s an alternative to  force
fitting. O ilite  can, if desired , be em bodied  
in L ig h t M etal D ie Castings d u rin g  casting, 
thus reducing  the m anufactu ring  op er
a tions o f  the com ponents, although
O il m u st be im pregnated  later.

T H E  M A N G A N E S E  11R O N 2 E  & B R A S S  C O . L T DH . W i n O l t l ,  W O R K S , I P S W I C H
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G a s  P r o d u c e r  P l a n t

G I B B O N S
G ib b o n s B r o s .  L t d . , D i b d a l c  W o rk s , D u d le y .  P h o n e :  D u d le y 3141 (P.A.B.X.). G r a m s :“ G ib b o n s ,  L o w e r  G o r n a l” . 

L o n d o n  O ffic e  : I S  1-4 P a la c e  C h a m b e r s , Westminster, S. W. 1 . T e le p h o n e s  : W h it e h a ll  6417-8 a n d  8359.

P A L M E R
I N D U S T R I A L  X - R A Y  S E R V I C E

( A T - D  a p p r o v e d )

Safeguard the quality of your products and avoid  
Vvasted w o r k  on  fau l ty  m a t e r i a l s  by sending 
samples for X-ray examination by Palmer.
Palmer methods ensure disclosure of hidden flaws 
without dissection, enable manufacturing defects 
to be eliminated or avoided in future and permit  
(in some cases) suspected parts to be salvaged. 
Quick return of work and expert  standardised 
reports are notable features of the Palmer Service, 
which includes crack detection by approved 
magnetic methods.

T H E  P A L M E R  T Y R E  L I M I T E D
Industrial X-Ray Department 

PENFOLD ST., EDGWARE RD., LONDON, N.W.8
Phone: Paddington 8822 

Birmingham Office: 110 RylandSt., 16. Phone: Edgbaston 1612

General view of operating platform of Producer Plant.

Installation of five me
chanical self-vapourising 
Gas Producers each gasi- 
fyinghalf a ton of Coke and 
manufacturing 73,000 
cub. ft. of 130B.T.U. Gas 
per hour. We design, 
manufacture and erect 
Gas Producer Plant to 
individual requirements.

This illustrated brochure—free on re
quest—explains the Palmer Service, be
hind which are many years of experience 
in X-ray examination and the facilities 
of a modern, fully-equipped test house.
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R A D I A L  L O A D
Capacity is increased by the rubber-in-shear 

(twice the projected area A) and by rubber- 

in-tension (projected area B).

These values, thanks to the Metalastik rubber- 

to-metal weld, are additional to the resist

ance of rubber-in-compression common to all 

rubber-annulus bushes.



H ALUMINIUM CO. LID. SALISBURY HOUSE LONDON WALL LONDON E.C.2
Telephone : CLErkenwell 3494 Telegrams : Cryolite, Ave, London

M A R I N E P R O f i R E S S

A L U M I N I U M

From R.H.S. Magdalena, 1894, with clipper bows and 
figure head, to the modern sleek ocean greyhound. 
Size with beauty of contour, power with revolutionised 
prime movers, standard of decoration—what a change 
from the proud pioneer of Victorian times. With 
every advance the day of light metal construction 
draws nearer. With every lightening of the engine 
room comes the need for lighter superstructures, and 
scope for the strong alloys of aluminium so adequately 
proved during this War. With every advance in 
decorative ideals arises the need for the brilliant 
colours and finishes of anodised aluminium. Wide
spread experience has been gained on all these 
developments and is at the disposal of the men 

who design for to-morrow—all within the 
lifetime of the British Aluminium Co. Ltd.

1.6. l.M. 11.45
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E D I T O R I A L  O P I N I O N

W h a t  is  T r u t h  ?

J O U R N A L IS T S , to  th e ir  co s t, law y e rs , to  th e ir  p ro fit, k n o w  a ll to o  w ell h o w  
lab ile  a  q u a li ty  is t r u th .  R o u g h ly  h a n d le d , o r  b a d ly  a d ju s te d  in  tim e  a n d  sp ace , 
i t  m a y  su ffe r m o st u n e x p e c te d  a llo tro p ic  c h an g e s  a r .d  s ta n d  o u t as th e  v e ry  

a n ti th e s is  o f itself.
S tu d e n ts  o f th e  h u m a n itie s  a re  fa m ilia r  w ith  th is  p o te n tia l i ty  a n d , to  q u o te  b u t  

th re e  in s tan c es , reco g n ize , a s  a  m a t te r  o f co u rse , fu n d a m e n ta l  d iffe ren ces b e tw een  
th e  h is to r ic a l,  re lig io u s a n d  sc ien tific  a sp e c ts . O f th ese , th e  la s t  is th e  m o st 
d e ce itfu l. "  H o m e  t r u th s ,"  p o p u la r ly  c o n s id e re d  a s  a  d is tin g u ish in g  ty p e ,  a re  n o t  
a d m itte d  a s  a  d is t in c t  c la ss  in  log ic  o r  e th ics .

V io len t a n d  u n d ig n ifie d  q u a rre ls  a ro se  in  th e  la t te r  h a lf  o f th e  n in e te e n th  
c e n tu ry  b e tw een  tw o  g ro u p s  o f sch o o lm en , o n e  fa c tio n  seek in g  to  su s ta in  th e  
o ld e r  in te rp re ta tio n  o f t r u th ,  th e  o th e r  d o in g  its  leve l b e s t  to  to rp e d o  tra d it io n  
w ith  th e , th e n , n ew ly  fo rg ed  w e ap o n s  of sc ien ce . B o th  sid es e rre d , b u t, in  a n y  
case , in  sp ite  o f o ra to r ic a l c la m o u r  a n d  a  sh o c k in g  w aste  o f in k  a n d  p a p e r ,  th e  
c o u n try , a s  a  w h o le , w as n o t se rio u sly  d is tu rb e d . In d u s try  a n d  c o m m erce  p lu g g ed  
s te a d ily  a lo n g , g ro w in g  m o re  p o w e rfu l a s  th e y  b e c a m e  m o re  a d v e n tu ro u s .  Im p ro v e d  
p la n t,  no v e l te c h n iq u e s , a n d  a n  e v e r- in c re a s in g  ra n g e  o f new  m a te ria ls  o ffered  
th em se lv es  fo r e x p lo ita t io n ;  th e re  w as lo ts of " r u l e  o f  t h u m b "  (to o  m u ch  th e n , 
p e rh a p s ) , b u t  th e  p rize s  to  b e  g a in e d  b y  sp e e d y  sa tis fa c tio n  of w id e r  p u b lic  d e m a n d s  
m o re  th a n  o u tw e ig h e d  th e  losses e n ta ile d .

To-daj%  th e  s tru g g le  h a s  te rm in a te d ;  h u m a n ism  is v a n q u is h e d  a n d  th e  a g e-o ld  
d ic ta to rs h ip  o f le tte rs  th re a te n s  to  b e  su p p la n te d  b y  t h a t  o f  th e  e x a c t  sc iences 
a n d  th e ir  n e a r  re la tiv e — te c h n o lo g y .

D e sp o tism , h o w e v e r  b e n e v o le n t, c a n , a t  th e  la s t, ra re ly  p ro v e  a n y th in g  b u t  a n  
e n e rv a tin g  fo rce . T h e  p in p r ic k in g  ty ra n n ie s  o f o u r  m ed ic a l a n d  leg a l sy s tem s 
(n o t, be  i t  o b se rv e d , o f th e  b a s ic  sc ien ces th em se lv es)  h a v e , fo r  m a n y  y e a rs , 
p ro v o k e d  g ro w in g  ir r i ta tio n , a n d  th e  la te s t  e x p lo it  o f a to m ic  p h y s ic s , w h ils t 
in sp ir in g  w o rld  aw e, h a s  n o t  e le v a te d  t h a t  a b s tru se  c u lt  in  p u b lic  e s teem . O n ly  
a t  o u r  p e ril c a n  w e p e rm it  th is  d eg ree  of u n b a la n c e  to  g ro w , fo r, a s  i t  d o es so, 
so is th e  b ro a d e r  s p ir it  o f  e x p e r im e n ta tio n  c o n s tra in e d  to  fo llow  th e  d ic ta te s  o f
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c o n v e n tio n ; o u tlo o k  b eco m es “ s ty l iz e d ."  U n le ss  d u ly  te m p e re d  to  m e e t th e  
v a r io u s  re q u ire m e n ts  o f in d iv id u a ls , sc ien tific  a n d  tec h n o lo g ic a l t r u th ,  so  s tro n g  
a  fo rce  fo r  g o o d  in  th e  h a n d s  of a  m as te r , m a y , in  th e  h a n d s  o f u n d e rlin g s  
(w h a te v e r  th e ir  q u a lif ica tio n s , t r a in in g  a n d  ex p erien c e ), u su rp  p o w e rs  to  w h ich  
it  c an  n e v e r  b e  e n tit le d . W e  d ire c t a n  a t ta c k ,  c h ie fly , a g a in s t  th e  p la u s ib le  
a n d  ill- tim ed  use  o f sy s te m a tic  te rm in o lo g y  a n d  sc ien tific  g e n e ra liz a tio n .

T h e  b e d s id e  m a n n e r  o f th e  p h y s ic ia n  a n d  su rg e o n  fu rn ish e s  a  c o n c re te  e x am p le  
o f th e  re co g n itio n  of a  h u m a n  n e ed  w h ich  m ig h t  w ell b e  c a te re d  fo r  b y  th e  
te c h n o lo g is t. W ere  th is  so, w e  m ig h t  rece iv e  few er a n x io u s  in q u ir ie s , su c h  a s  
“ D o  y o u  th in k  I  sh a ll d a m a g e  m y  a lu m in iu m  s in k  if I  p o u r  g re en -w a te r  d o w n  
th e  d ra in ?  Y o u  see, I  a lw a y s  p u t  so d a  in  m y  c a b b a g e ."  O r th is  o n e— " G o o d  
h e a v e n s !  a  m a g n e s iu m  fry in g -p a n , b u t  th e  c o n fo u n d ed  th in g  w ill fla re  u p , 
su re ly , if y o u  t r y  to  fry  a  'k ip p e r  in  i t ? "  A n d  y e t  a n o th e r— “ Y o u  k n o w , I  a m  q u ite  
w o rr ie d . I  l is te n e d  th e  o th e r  d a y  to  so m e b o d y  g iv in g  a  le c tu re , a n d  h e  sa id  q u ite  
d e fin ite ly  th a t  e le c tro -p la te d  a lu m in iu m  c o u ld  n o t  be  re c o m m e n d e d . H e  sp o k e  
som e ro t  a b o u t  ‘ b im e ta llic  c o rro s io n .’ I ’m  b e g in n in g  to  w o n d e r  w h e th e r  th a t  
c h ro m iu m -p la te d  a lu m in iu m  coffee p e rc o la to r  I ’ve  b e en  u s in g  fo r  th e  p a s t  10 y e a rs  
w o n ’t  su d d e n ly  d ro p  to  p ie c e s .”

Y o u ’v e  h e a rd  it a ll  b e fo re , h a v e n ’t  y o u ?  Y es, a n d  a  th o u sa n d  o th e r  id le  
n eu ro ses , a ll th e  o u tco m e  of “ ca re le ss  t a l k "  b y  w e ll-m ea n in g  te c h n ic ia n s  
u n a c c u s to m e d  to  d e a lin g  w ith  h u m a n i ty  o u ts id e  th e  l im its  o f th e ir  ow n  la b o ra to r ie s . 
W e  h a d  a  te le p h o n e  c a ll th e  o th e r  d a y  fro m  so m e b o d y  k n o c k in g  o u t  p ic tu re  b o o k s  
fro m  sc rap  d u ra lu m in  s h e e t :  sa id  h e , " I ’v e  n o tic e d  t h a t  th e  s tu ff  c ra c k s  u p  
if I  c lose  th e  b o o k  t ig h t. I t ’s a ll r ig h t,  I  su p p o se?  ’ ’ T o  w h ic h  w e re p lie d :
‘ D id  you  e v e r  h e a r  th e  s to ry  of th e  o ld  la d y  w ho  c o m p la in e d  to  h e r  d o c to r  of 

s in g in g  in  th e  e a rs  w h e n  sh e  tr ie d  to  s ta n d  on  h e r  h e ad ?  Y o u  k n o w  it?  G o o d ! 
T h e n  w h y  c lo se  th o se  b o o k s  u p  t ig h t?  ”  N e x t tim e , too . so m e b o d y  re a d s  a  p a p e r  
on  a lu m in iu m  b e fo re  th e  F ish -s lic e  M a k e rs ’ G u ild , a n d  ra m b le s  off a b o u t  th e  
m o d u lu s  o f a lu m in iu m  b e in g  o n e - th ird  t h a t  o f  s tee l, w e ’re  g o in g  to  s c r e a m !

S u p p o s in g  th a t ,  in  fu tu re ,  m o d u li b e  le f t  fo r  th e  h e a v y -e n g in e e rin g  f ra te rn ity ,  
b im e ta llic  co rro s io n  fo r th e  c h em ica l en g in e e rs  a n d  sh ip b u ild e rs , a n d  a b so lu te ly  
p o re -fre e  c a s tin g s  fo r th o se  w h o  w a n t th e m ?  T h e  b u lk  o f  th e  m e ta l u se rs  o f  th is  
w o n d  re q u ire  a  m a te r ia l  th a t  w o rk s eas ily , lo o k s go o d , sa tis fie s  th e ir  c u s to m e rs , a n d  
do es w h a t  th e y  w a n t i t  to  do . In  a lu m in iu m  th e y ’v e  g o t i t!  I f  sh e e t d e v e lo p s  
p im p les  a f te r  i t  h a s  b e en  so ld , th e n  le t  th e  d o c to r  b e  s e n t  fo r, o th e rw ise , g o o d  so u l, 
h e  sh o u ld  b e  e n c o u ra g e d  to  p u rsu e  th e  th e o ry  a n d  p ra c t ic e  o f  m e ta llu rg ic a l eu g en ics  
a n d  p a th o lo g y  in  d e c e n t p r iv a c y .
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A l u m i n i u m  w i t h  P l a s t i c s  i n  B u i l d i n g

P r e s e n t i n g  a  B r i e f  D i s c u s s i o n  o n  D o m e s t i c  a n d  B u i l d i n g  

U n i t s  S h o w n  a t  a  R e c e n t  E x h i b i t i o n  i n  L o n d o n .  T h e s e  

a r e  C h a r a c t e r i s e d  b y  th e  C o m b i n e d  U s e  o f  P l a s t i c  a n d  

L i g h t  M e t a l ,  e a c h  M a t e r i a l  b e in g  E m p l o y e d  i n  t h a t  

C a p a c i t y  to  W h i c h  i t  i s  F u n c t i o n a l l y  B e s t  S u i t e d

r'VUKING th e  w a r y e a rs , a s  is well 
k n o w n , p ro d u c tio n  b o th  of l ig h t m e ta ls  

a n d  of p la s tic s  in c re a sed  e n o rm o u s ly  ; 
s im u lta n e o u s ly , new  a n d  im p ro v e d  te c h 
n iq u es  fo r  th e ir  m a n ip u la tio n  w ere  
d e v e lo p ed . N ow , n o t  o n ly  ra w  m a te ria ls  
b u t  e x p e r ien c e  a lso  is a v a i la b le  to  th e  
b u ild in g  in d u s try .

A t a  p r iv a te  e x h ib itio n  h e ld  re c e n tly  
a t  N o . 3 , V ere  S tre e t, L o n d o n , W . l ,  b y  
R u n c o lite , L td . ,  a n d  I n d u s tr ia l  P la s tic s , 
L td . ,  e x h ib its  w ere s ta g e d  d e m o n s tra tin g  
n o t  o n ly  th e  in d iv id u a l  p o te n tia li tie s  of 
l ig h t  m e ta l a n d  p la s tic s , b u t ,  fu r th e rm o re , 
d e s ig n s  w ere  sh o w n  i llu s tra tin g  th e  m o st 
p ra c tic a l a n d  p ra c tic a b le  c o m b in a tio n s  of 
th e  tw o . E a c h  w a s  sh o w n  em p lo y e d  in  a 
m a n n e r  b e s t su ite d  to  its o w n  p ra c tic a l 
ra n g e  of p ro p e rtie s  I f , h e re , w e  co n ce n 

t r a te  o n  th e  l ig h t  m e ta l a sp e c t, it is m ere ly  
b ecau se  t h a t  is o u r  im m e d ia te  c o n c e r n ; 
th e  p u re ly  p la s tic  e x h ib its  w e re  n o n e  th e  
less w o rth y  of c lo ses t e x a m in a tio n .

In  e la b o ra t in g  a  sch em e fo r th e  m e ta l
w o rk  sh o w n  a t  th e  e x h ib itio n , co m p li
c a ted  m e th o d s  o f p ro d u c tio n  w ere  
e lim in a te d  from  th e  v e ry  o u tse t. I t  is

T HE "A lpla" panel wall unit, a 
prefabricated frame made from 

plastically coated aluminium alloy 
and comprising vertical male and 
female interlocking members. T he 
distinctive features of the locking 
column a re : it is light, extremely rigid 
and easily and quickly assembled by 
unskilled lab o u r; it forms an  integral 
part of the framework of a h o u se ; 
although the components can be 
placed together for assembly at an 
angle, when locked together; the 
parts fit in dead alignm ent; joints 
are made without the use of any 
form of studding or bolts ; contrac
tion in the complete member due to 
expansion of the panels can easily 
take place, as the lock is so con
structed that it “ breathes" with 
variations in panel tem perature; the 
member is impervious to w eath e r; 
the covering strips assure neat and 
clean locking joints.

in te re s tin g  to  n o te  th a t  th e  b a sis  o f b y  fa r  
th e  m a jo r  p o r tio n  of th e  w o rk  c o n s is ted  of 
sh e e t u se d  a s  su c h , o r  in  th e  fo rm  o f ro lled  
sec tio n . P re ss  to o ls , a t  p re se n t th e  c au se  
of o n e  o f th e  c h ie f  b o ttle n e c k s  in  th e  o u t 
p u t  o f a lu m in iu m  c o m p o n e n ts , w e re  n o t  
re q u ire d .

S im p le  d esig n s w ere  ch o se n , eas ily  
a d a p ta b le  to  a n y  m o d ern  h o u se . F o r  
e x am p le , p a n e l u n its  fo r b o th  o u te r  a n d  
in n e r  w a lls , fittin g s, fu rn itu re  a n d  e q u ip 
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m e n t w ere  a ll su ch  a s  to  be  c a p a b le  of 
m ass p ro d u c tio n  a t  c o m p e tit iv e  p rices . 
W e  w ere  g iv en  to  u n d e rs ta n d  th a t  m a n y  
of th e  item s e x h ib ite d  w ill b e  im m e d ia te ly  
a v a ila b le . T h e  d esig n  of th e  e x h ib itio n  
w as d u e  to  M rs. G . S c h re ib e r, N .R .D .,  
w h ils t W . C o okson  w a s  re sp o n sib le  fo r

O n e  of th e  m o st in te re s tin g  d e v e lo p 
m en ts  to  b e  seen  w as th e  ‘' A lp la  ’ ' p r e 
fa b ric a te d  w all p a n e l u n it  ( In te rn a tio n a l  
P la s tic s , L td . ,  L ig h t  M e ta ls  D iv is io n ) . 
T h is  p a n e l is m ad e  in th e  fo rm  o f c a v ity  
u n its  w ith  lin in g  o n  b o th  s id es, a n d  a  
n u m b e r  o f th e m  c a n  b e  c lip p e d  to g e th e r

SHOW N at th e  left are a  small 
chest of draw ers an d  cu p 
board , th e  body of w hich  is, in 

each  case, fabrica ted  from light 
metal sheet, together, in the  
first instance, w ith  draw ers also 
m ade from alum inium  sheet. 
T h e  top consists of a  single 
heavy p lastic m oulding. Show n 
below is an  alum inium -and- 
p lastic k itchen  assem bly fin
ished  in tu rquoise blue. T h e  
sink, w hich is of sta in less steH, 
has a  heating  unit below it, 
and , w ith an  Ascot w ater 
heater, is fitted into an  assem bly 
of alum inium  panels, cupboards 
an d  draw ers, etc.

m u ch  o f th e  te c h n ic a l d e v e lo p 
m e n t in v o lv e d  in  co n n ec tio n  
w ith  th e  sh e e t m e ta l.

W h ils t th e  e x h ib itio n  g a v e  
sp ec ia l e m p h a s is  to  th e  im p o r t
a n c e  of p la s tic s  in re la tio n sh ip  
to  h o u s in g , th e  new  m a te ria ls  
sh o w n  w ere  no  less a p p lic a b le  
to  th e  p o s t-w a r  p la n s  o f th e  
s h ip b u ild in g  in d u s try  a n d  r a il
w ay s. F o r  e x am p le , p re fa b r i
c a ted  p a r ti t io n  w a lls  a re  in d i
c a te d  a s  idea l b o th  to  th e  c o n 
v ersio n  of w a r-tim e  t ra n s p o r t  
in to  p a sse n g e r  lin e rs  a n d  fo r 
th e  c o n s tru c tio n  o f new  ra ilw a y  
co ach es .

C o lo u r w a s  o n e  of th e  o u t 
s ta n d in g  f e a t u r e s  to  be 
o b se rv ed , a n d  th o se  in te re s ted  
in  th e  su rfa c e  tr e a tm e n t  o f l ig h t 
m e ta l fo u n d  h e re  th e  a n sw e r 
to  m a n y  p ro b lem s n o t  o n ly  as 
re g a rd s  co rro s io n  p ro tec tio n  
b u t  a lso  fo r  p u re ly  d e c o ra tiv e  
p u rp o se s . T h e  new  “  P la s to -  
g laze  ”  fin ish  a n d  b o th  s to v in g  
a n d  a ir -d ry in g  C e rru x  fin ish es 
( C e l l o n ,  L t d . )  w ere  u sed .
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GA S-HEATED sink  show n a t the  
Runcolite Exhibition. T h is  un it 
is so constructed  th a t it m ay b e  u sed  

a s  a n  ord inary  boiler for clothes 
w ashing, fruit bottling, etc. It is 
fitted w ith an  ex tracto r an d  h as a 
close-fitting lid so th a t, w h en  used  
for laundering , steam  does not 
escape  into th e  room. A w ringer is 
housed  in  a  wall recess b eh ind  th e  
left-hand  d rain ing  board. K nobs on 
all the  fittings in  th e  k itchen  are  
recessed  to  avoid acciden ts to 
clothes.

b y  a  p a te n te d  d ev ice  w h ich  u n lo c k s  th e m  
in  a  few  m in u te s , th u s  a v o id in g  th e  e la b 
o ra te  b u t  u su a lly  u n sa tis fa c to ry  sy s tem s 
of s tu d d in g  a n d  s im ila r  m e th o d s . T h ese  
p a n e ls  m a y  b e  e re c te d  b y  u n sk ille d  
la b o u r , a n d  a re  so r e a d ily  h a n d le d  t h a t  
tw o  w o m en  c an  e re c t a  !)-ft. p a r ti t io n  w a ll 
in  tw o  m in u te s  ; p lu m b in g  u n its  m a y  b e  
in c o rp o ra te d  in  th is  sy s te m .

A n  e x h ib it  o f  sp ec ia l in te re s t  w as th e  
k itc h e n  a n d  b a th ro o m  u n i t  sh o w in g  th e  
id ea l c o m b in a tio n  of p la s tic  a n d  a lu 
m in iu m , d e s ig n ed  fo r  s im p le  a n d  sp e e d y  
p ro d u c tio n  a t  a  v e ry  m o d e ra te  cost. T h e  
w a lls illu s tra te d  th e  "  A lp la  ”  m e th o d  
o f c o n s tru c tio n , sp e c ia lly  a d a p te d  to  a llow  
th e  in s ta lla tio n  o f a  p re fa b r ic a te d  p lu m b 
in g  u n i t  w h ic h  in c lu d e d  a ll  th e  e ssen tia l 
se rv ice s . P a n e ls  on th e  b a th ro o m  side  
co u ld  b e  ra p id ly  re m o v e d  to  g iv e  access 
to  th e  p lu m b in g  u n it.  M in o r access d o o rs  
w ere  s im ila r ly  c o n s tru c te d .

T h e  k itchen , c o n sis ted  of s e p a ra te  u n its  
w h ich  a re  in te rc h a n g e a b le  a n d  c an  be

ch o se n  to  s u i t  in d iv id u a l re q u ire 
m e n ts , a n d  in c lu d e s  d o u b le  d r a in 
in g  b o a rd s  o f  a lu m in iu m , a n d  a 
w rin g e r  w h ich  fits  in to  a  w all 
recess, a n d  is c o v e re d  b y  th e  lid  
o f th e  s in k  w h en  n o t  in  use .

O th e r  fe a tu re s  o f  th e  k itc h e n  
w ere— c u p b o a rd  a n d  d ra w e r  u n its  
o f a lu m in iu m  co v ered  w ith  p la s tic  
sk in , re n d e r in g  th e m  re s is ta n t to  
co rro s io n  a n d  c o n d e n sa tio n , a n d  
v e ry  easy  to  c lean ; p la te  ra c k s  a n d  
h a n g in g  c u p b o a rd s  o f new  a n d  

a t t r a c t iv e  d e s ig n ; a  m o d e rn  g a s-co o k e r 
a n d  g a s-o p e ra ted  re fr ig e ra to r , fo rm in g  
p a r t  o f  a  sm o o th  lev e l w o rk in g  su rfa ce ; 
f i tt in g s  sp e c ia lly  d e s ig n ed  fo r sp e e d y  
a sse m b ly  a n d  w ith  lo ck in g  c lip s  to  a v o id  
th e  n ecess ity  of fix in g  n a ils  a n d  screw s 
in to  th e  w a lls .

T h e  b a se  a n d  in te r im  sh e lv es  in  th e  
p la s tic  k itc h e n , to o , a re  m a d e  fro m  a lu 
m in iu m , a n d  a re  c o a te d  w ith  a  c o lo u re d  
p la s tic  sk in  to  m a tc h  th e  re m a in d e r  o f  th e  
p la s tic  s u p e rs tru c tu re .

T h e  re sea rch  d e p a r tm e n t  o f  th e  B r itish  
A rtific ia l R e sin  C o ., L td . ,  u n d e r  th e  
d ire c tio n  of D r. V . Y a rs le y , h a s  d e v e 
lo p ed  b u ild in g  b o a rd  p ro v e d  to  possess 
go o d  re s is ta n c e  to  m o is tu re  a n d  fire , a n d  
w h ich  c a n  b e  m a n u fa c tu re d  w ith  p a p e r  
v e n e e r  a n d  a lu m in iu m  fa c in g . A  sk in  o f 
"  P la s to g la z e  ’* re n d e rs  su c h  b o a rd s  s u i t 
a b le  fo r  u se  in  k itc h e n s  a n d  b a th ro o m s . 
T h e  o u ts ta n d in g  a d v a n ta g e  o f th e  
m a te r ia l  is  i ts  c h e a p n e s s  a n d  s u ita b il i ty  
fo r m ass p ro d u c tio n .
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A l u m i n i u m  i n  t h e  C o a l - g a s  I n d u s t r y

C o n c l u d i n g  f r o m  “ L i g h t  M e t a l s , ”  19 4 4 / 8/ 4 2 2 , a  S u r v e y  o f  

th e  T h e o r y  a n d  P r a c t i c e  o f  th e  U s e  o f  L i g h t  A l l o y s  i n  C o a l -  

g a s  P r o d u c t i o n  a n d  C o n s u m p t i o n .  S p e c i a l  A t t e n t i o n  i s  

D i r e c t e d  to  t h e  S t a b i l i t y  o f  A l u m i n i u m  i n  C o n t a c t  w i t h  th e  

C h e m i c a l s  P r o d u c e d  d u r i n g  M a n u f a c t u r e  a n d  P r o c e s s i n g  o f  

C o a l  G a s ,  a n d  to  t h e  E m i n e n t  S u i t a b i l i t y  o f  L i g h t  M e t a l s  f o r  

th o s e  B r a n c h e s  o f  t h e  F o o d  I n d u s t r y  e m p l o y i n g  G a s  H e a t i n g

A N O T H E R  im p o rta n t featu re  of the  
lig h t alloys is th e  range of a lloys and  
p u ritie s of unalloyed m etal which are 

availab le . Perhaps 
th e  m o st im p o rta n t 
advance in th e  field 
of chem ical en 
gineering  in recen t 
years has been an  
app rec ia tio n  of the 
im portance of using 
the  r ig h t m ate ria l in 
the  r ig h t place, and 
t h e  alum inium  
in d u s try  has catered  
fo r th is req u irem en t 
b y  p roducing  a  
range  of m ateria ls 
each w ith  ind iv idual 
ch aracte ris tics which 
ensure th e  maximum* 
perform ance u n d e r 
specified cond itions.
T hus, th e re  are 
av ailab le  alloys of
high  rig id ity ; those  com bin ing  s tren g th  w ith  
corrosion resistance; m ate ria l p a rticu la rly  
su itab le  to r  w elding o r fo r m achin ing , in th e  
la s t case, due to  th e  p roduction  o f b rittle  
chips; unalloyed m eta l where softness and  
low  m echanical p roperties can  be to le ra ted , 
b u t where resistance to chem ical a tta c k  or 
ju s t  econom y in  first co s t is desirable; and 
m etal of super p u r ity  where excep tional 
resistance to  chem ical a tta c k  is required . 
E v en  in th e  la s t  case, some choice m ay  still 
be exercised by th e  a v a ilab ility  o f clad 
m ateria ls in  w hich a  th in  shee t of super 
p u rity  m eta l is backed  b y  a n  a lum inium  
a lloy  o r b y  unalloyed  a lum in ium  of low er 
p u rity  to  com bine th e  excep tiona l chem ical 
resistance of the super p u r ity  facing  w ith

Fig. 1.—T he value of aluminium paint for 
the protection of steel work against atmo
spheric corrosion in the most adverse 
circumstances has now been established 
for many years in practice. Shown here 

are gas holders treated in this way.

those ch aracte ris tics of s tre n g th  o r econom y 
which a re  p ecu liar to  th e  back in g  m etal. 
H ow ever good o r how ever bad m ay be the  

resu lts  o b ta ined  
from  th e  ind is
crim in ate  choice of 
m ate ria l, b e tte r  re
su lts  m a y  b e  
achieved on ly  by 
th e  carefu l selection 
of th e  b est ty p e  of 
m ateria l in i ts  m ost 
su itab le  form , h a v 
ing  regard  to  a ll the  
co n d itions o f fa b ri
ca tio n  and  use.

A lum inium  an d  
its  alloys are am ong 
th e  m ost easily  fab 
rica ted  of m eta ls . 
T hey  m ay  be cas t in 
san d  o  r  m etal 
m oulds, pressed, 
stam ped , r o l l e d ,  
d r a w n ,  s p u n ,  

m achined, an d  welded w ith  ease. These 
facto rs alone som etim es d ic ta te  the  choice 
of a lum in ium  when com plex ity  of design 
w ould m ake fab ricatio n  in  a n o th e r  m ateria l 
im possible or, a t  least, o f m uch greater 
d ifficulty . P a rtic u la rly  concrete  in stances 
have  occurred  in  th e  au tom obile  in d u stry  
where the use of a lum in ium  has g reatly  
sim plified th e  fab rica tio n  of experim ental 
cy linder heads o f excep tionally  com plicated 
design. In  o th e r cases, th is  ease o f fab rica
tio n  m ay  re su lt in  lower p ro d u c tio n  costs; 
au tom obile  cy linder heads for s tan d ard  
m otorcars, fo r in stance, have  been know n to  
co st less in  a lum in ium  alloy  th an  in cas t 
iron in sp ite  of th e  g rea te r raw  m ate ria l cost 
of the  lig h t a lloy .
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A nother p o in t w hich m ust n o t  be over
looked in considering  th e  co st of alum iniza- 
tion  is the  h igh scrap  value of the  lig h t 
a lloy . T h u s th e  in itial high cost of raw  
m ateria l fo r p la n t co n stru c ted  in this 
m ate ria l is, to  som e ex te n t, com pensated  
by  the  h igh  scrap  value  of the  p la n t a fte r  
i t  has come to  the  end of its  useful life.

In  m any  ap p lica tio n s in  th e  gas in d u stry , 
th e  h igh  h e a t  c o n d u c tiv ity  o f a lum in ium  is 
of im portance . H e a t  is tran sm itte d  th rough  
a lum in ium  a t  a  ra te  w hich is four to  five 
tim es a s  rap id  as th ro u g h  an  equal th ickness 
o f iron o r steel. On th e  o th e r  hand , when 
used for th e  casing  of hea ted  eq u ipm en t, the 
low em issiv ity  of the m eta l reduces rad ia 
tion. losses. T hus, fo r boilers an d  ovens, the 
use o f a lum in ium  conserves gas consum ption  
an d , in gas illu m in a tin g  bu rners , th e  m etal 
m akes fo r th e  m ore ra p id  d issipa tion  of h ea t 
a n d  assists  in keeping th e  ap p liance  cool.

N o t th e  least im p o rta n t a ttr ib u te  of a lu 
m inium , a t  least, in  re la tio n  to  i ts  ap p lica 
tio n  in  dom estic  gas-consum ing appliances, 
how ever, is th e  fac ility  w ith  w hich i t  may' 
be finished in a  v a rie ty  of decora tive  effects. 
Polished a lum in ium  is equal in  appearance  
to  a  p la ted  finish and can be k e p t b rig h t 
w ith little  troub le ; occasional w ashing w ith 
w arm , soapy  w a te r is all th a t  is requ ired  to  
keep the  surface in  good condition . O th er 
decorative  effects m ay  be produced by 
san d b las tin g , sc ra tch b ru sh in g  and  by 
v arious m eth o d s of frosting . The p roduc
tio n  of dyed  anodized  finishes w hich are  fa s t 
to  lig h t, re s is tan t to  w ashing, hygienic  and  
free from  ch ipp ing  and  ru stin g  has opened 
up new  v istas w hich th e  m anu fac tu re rs  of 
dom estic  gas-consum ing app liances are now 
in process of in v estig a tin g . A t th e  a lu 
m inium  exh ib ition , for exam ple, were to  be 
seen a  “  R enow n ”  gas cooker w ith  a lu 
m inium  panels an d  top  finished a n  ice blue. 
T he sam e co lour w as used to finish the  
a lum in ium  shell o f the E w a rt "  New 
E m p ire  ”  m u lti-p o in t gas-operated  w a ter 
heater, w h ilst o th e r exh ib its, n o tab ly  a  gas- 
h eated  w ash copper, illu s tra ted  the  pleasing 
effects to  be ob ta in ed  b y  th e  use of polished 
an d  frosted  surfaces, b o th  in  th e  n a tu ra l 
silvery  colour o f a lum in ium  an d  in coloured 
finishes. T he m odem  k itch en  is c ry ing  ou t 
fo r a ttra c tiv e  and  coloured finishes which 
m ust, how ever, be p e rm an en t a n d  easy  to  
clean, and  i t  w ould seem th a t ,  in th is  sphere, 
a lum in ium  has m uch to  offer to  th e  m odern 
hom e. In c id en ta lly , .encouragem ent in th is  
d irec tion  m ay  be draw n from  an  accoun t, 
p resen ted  in  th e  opening  pages of th is  issue, 
o f a  recen t p riv a te  ex h ib itio n  fe a tu rin g  ligh t 
m eta ls  in co m bina tion  w ith  plastics.

Before proceeding to  a  deta iled  review  of 
th e  app lications of a lum in ium  an d  its  lig h t 
alloys in the  gas in d u stry , i t  is of in te res t to 
pause to  consider the  p lace in  th is  in d u stry  
of the  u ltra -lig h t alloys. In  th e  m a tte r  of 
a v a ilab ility , th ey  do n o t  fa ll a  long  w ay 
sh o rt of a lum in ium  an d  i ts  alloys, a lth o u g h  
there  are a  few  serious gaps in  th e  alloy 
range y e t to  be filled an d  there  is n o th in g  
com parab le  to super p u r ity  a lum in ium . 
F a b rica tio n  is also fairly- sim ple, b u t  raw  
m ate ria l c o s t is h ig h er th a n  a lum in ium . 
So far a s  corrosion resistance is concerned, 
m agnesium  and  i ts  alloys a re  som ew hat lo th  
to  form  p ro tec tiv e  films, a n d  a lth o u g h  no 
work ap p ears to  have been carried  o u t on  
the effect of the  m ateria ls m e t w ith  in the  
gas industry ' on  m assive m agnesium  an d  its  
alloys, i t  is unlikely' th a t  resistance would 
be sa tis fac to ry . A ccording to  B eck ,2 the  
u ltra -lig h t alloys are re s is tan t to  su lphur, 
am m onium  sulphide, carbon bisulphide, 
hy 'drocarbons and  crude ta r , b u t  are 
a tta c k e d  by  aqueous so lu tions of su lphates, 
am m onia  an d  n itro u s  gases.

T he density ' o f the  m agnesium  alloys is, 
however, lower th an  th a t  of th e  a lum inium  
alloy's, and  it is on  th is  score a lone th a t  
m agnesium  can  m ake any  useful co n trib u 
tion  to  th e  efficiency of th e  gas in d u stry . 
T h a t  they  have a p o ten tia l value in th is 
field is described in g rea ter de ta il la te r  in 
th is article .

Applications oj Alum inium  in the Produc
tion of Coal Gas

Coal gas is produced by the  d estructive  
d istilla tio n  of coal in fireclay o r iron  re to rts  
prov ided  w ith  a ir - t ig h t doors an d  h ea ted  by' 
m eans of p roducer gas. U nder these con
d itio n s the coal undergoes very  com plex 
changes and  yields a g rea t v a rie ty  of 
vo latile  p ro d u c ts  w hich m ay be gaseous, 
liqu id  o r solid, to g eth e r w ith a  non-volatile  
residue of coke.

In  the  o lder m ethod  of p ro d u c tio n  these 
re to rts  arc arranged  horizontally ' in banks 
and th e  gas evolved passes by  w ay  of 
vertical ascension  p ipes to  a  long, horizon tal 
hydrau lic  m ain which serves as a  w a te r seal 
and  p reven ts gas passing  back  w hen the  
re to r t  is opened an d  th e  coke is rem oved. 
In  th is  h y d rau lic  m ain , th e  gases are  cooled 
and p a rtia l sep ara tio n  occurs in to  crude gas, 
am m oniacal liquor a n d  ta r . T he crude gas 
leaving the  m ain is a t  a  tem p era tu re  of 
a b o u t 80 degrees C. an d  i t  is a t  th is  stage 
th a t  m assive a lum in ium  comes in to  the  
p ictu re.

The Place oj Magnesium in the Gas Industry
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T h e  c ru d e  g a s  c o n ta in s  a s  m a jo r  im p u r i
tie s :—

T ar in fa ir q u a n tity .
Am m onia, ab o u t 1 per cen t, by  volum e, 
S u lp h u re tted  hydrogen , a b o u t 1.3 per 

cen t, by  volum e,
H y d ro g e n  c y a n id e , a b o u t  0.1 p e r  c e n t, 

b y  v o lu m e.
C a rb o n  d isu lp h id e , a b o u t  0 .03  p e r  c e n t, 

b y  v o lu m e,
a ll  o f  w h ich  sh o u ld  b e  re m o v e d . T h e  h o t  
gases p ass  lirs t  th ro u g h  a  se ries o f  iro n  p ip es  
o r  co n d e n se rs  k e p t  cool b y  im m ers io n  in 
w a te r ,  b y  s im p le  ex p o su re  to  th e  a i r  o r  
so m e tim e s b y  ex p o su re  to  th e  a ir  su p p le 
m e n te d  b y  in te r m i t te n t  o r  c o n tin u o u s  
s p ra y in g  w ith  w a te r . A s  th e  te m p e ra tu re  
o f  th e  g as fa lls , m o re  t a r  is  s e p a ra te d , 
to g e th e r  w ith  a m m o n ia c a l liq u o r, a n d  th e  
tw o  a re  co lle c te d  in- th e  t a r  w ell fro m  w hich  
th e y  a re  ru n  in to  a  la rg e  t a n k  fo r  f u r th e r  
t r e a tm e n t .

The gas n ex t passes th rough  a special ta r  
sep a ra to r an d  th en  on to  th e  w asher o r 
scrubber, where th e  bu lk  of the  rem ain ing  
am m onia is rem oved b y  solu tion  in w ater 
T he old design of w asher com prised a n  iron  
tow er packed w ith  coke or w ith  wooden 
sieves dow n w hich w ater slowly trickled . 
B eing c o u n te rcu rren t to  th e  upw ard  flow of 
gas, th e  low er co n cen tra tio n s of am m onia  
were m et by  a  m ore d ilu te  aqueous so lu tion  
of th e  gas and , as am m onia is extrem ely  
soluble in w ater, rem oval of th is gas was 
su b s tan tia lly  com plete. M odern p lan t, how 
ever, em ploys scrubbers o f a  very  different

k in d  c o n s is t in g  e s se n tia lly  o f  a  c a s in g  p a r t ly  
filled w ith  w a te r  in w h ich  is m o u n te d  a 
se ries o f p la te s  in  b u n d le s  m o u n te d  o n  a  
s lo w ly  r o ta t in g  s h a f t .  T h ese  b u n d le s  o f 
p la te s  p ic k  u p  th e  w a s h in g  l iq u o r  f ro m  th e  
tro u g h  o f  th e  sc ru b b e r  w h ile  th e  g aseous 
m ix tu re  is  d ire c te d  a c ro ss  th e m  b y  m ean s 
o f s u i ta b le  baffles so  t h a t  th e  a q u e o u s  su rface  
e x p o se d  to  th e  flow  o f g as is v e ry  la rg e  a n d

Fig. 2 (left).— The S lackson “ N u-S quare  " 
gas copper. T h e  boiler top  is of cas t alum in
ium. T h e  copper, as show n here, is not 
prov ided  with its tab le  top. Fig. 3 (above)— 
The “ M agic H urro  " gas h ea ted  hot-w ater 
circulator. T h e  heating  coils and  o ther 
com ponents of this un it are  fabrica ted  from 

light alloy.

th e  s e p a ra tio n  o f  a m m o n ia  a c h ie v e d  is 
h ig h ly  effic ien t.

W o o d  o r  g a lv a n iz e d  iro n  a re  th e  u su a l 
m a te r ia ls  o f  c o n s tru c tio n  fo r  th ese  p la te s , 
b u t  in  m o d e rn  p la n t ,  c o r ru g a te d  a lu m in iu m  
sh e e t is  f in d in g  in c re a s in g  fa v o u r  fo r  th e  
p u rp o se . T h e  m ain  a d v a n ta g e  to  be 
o b ta in e d  in  th is  w ay  is a n  in c rease d  life fo r 
th e  u n i t  d u e  to  th e  sm a ll c o rro s io n  o f  th e  
a lu m in iu m  sh e e t, b u t  a  f u r th e r  p o in t  o f 
im p o rta n c e  is th a t ,  d u e  to  th e  lo w er w e ig h t 
o f  th e  a lu m in iu m  b u n d le s , m o re  p la te s  can  
be p a c k e d  p e r  u n i t  le n g th  o f  s h a f t  w i th o u t  
in c re a s in g  th e  p o w e r  a v a ila b le .

A t  o n e  o r  m o re  s ta g e s  o f th e  p u r if ic a tio n  
line, e x h a u s te rs  a n d  p u m p s  a re  in s ta lle d  to  
f a c il i ta te  th e  m o v e m e n t o f  th e  gases. In  
m a n y  p la n ts  a lu m in iu m  a llo y s  h a v e  rep laced  
o th e r  m e ta ls  in  th e  c o n s tru c tio n  o f  th e se  
e x h a u s te rs  a n d  c o m p resso rs  b e cau se  o f th e  
su p e r io r  c o rro s io n  re s is ta n c e  o f th e  lig h t  
m e ta l a n d  th e  c o r re sp o n d in g ly  lo n g e r  u se fu l
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life of th e  u n it. T he ro to rs of these com 
pressors a re  m ade com plete ly  of lig h t alloy, 
th e  h u b  consisting  of a  h igh  stren g th  a lu 
m in ium  alloy  casting , w h ilst th e  vanes are 
m ade of a  w ro u g h t lig h t a lloy , generally  of 
the  dura lum in  type. T hese ro to rs have 
been found to  resist the ac tio n  of the gas 
itse lf an d  of th e  condensates of su lp h u re tted  
hydrogen , am m onia  and hydrogen cyanide 
which ten d  to  form  in the com pressor.

A long the purification  line, too, doors and

covers w hich are exposed to the  ac tio n  of 
th e  gases a t  tem p era tu res  up to  ab o u t 
100 degrees C. have been m ade of a lum in ium  
w ith beneficial resu lts . Schw erber3 reports 
th a t ,  in long  te rm  tests , doors an d  covers of 
a lum in ium  rem ained u n a tta ck e d , whereas 
h eav y  m etal doors in  com parison te s ts  were 
com ple te ly  destroyed  a fte r  six m o n th s ' use. 
f t  is also confirm ed th a t  a lum inium  is 
u n a ttack ed  by  am m oniacal liq u o r and  th a t 
in experim ents on a lum inium  im m ersed in 
am m onia so lu tion  of 5 degrees Be, the  m eta l 
rem ained unchanged; i t  was also u n a ttack ed  
a f te r  e ig h t m o n th s’ exposure to  cyan ide 
residues.

C yanides, w hich are of value , are rem oved 
b y  passing  th e  crude gas th rough  a  w asher 
c o n ta in in g  ferrous su lp h a te  and  a lkali, when 
ferrocyanide is form ed. In  th is process, the  
a d v an tag e  of using  a lum in ium  is d o u b tfu l 
an d , in fact, is n o t to  be advised  in view  of 
the  presence of caustic  a lkali. An a lte rn a 
tive  m ethod  of rem oval, how ever, in which 
lig h t alloys w ould p robab ly  give b e tte r  
service th a n  m ost o th e r availab le  m ateria ls,

involves th e  use of am m oniacal liquor co n 
ta in in g  am m onium  sulphide and  pow dered 
su lphur in suspension (am m onium  poly- 
sulphide) . U nder these cond itions a  solu
tion  of am m onium  th io cy an ate  is ob tained ;

(N h , )2 S , + N H ,C N =  ( N H J ,  S + NH^CNS 
The Purification Train

The scrubbed gas now  co n ta in s as m ajo r 
im purities only carbon  dioxide a n d  su lp h u r 
com pounds, chiefly su lp h u re tted  hydrogen  
and  a sm aller a m o u n t of carbon  d isulphide, 
to g e th e r w ith  benzole an d  o th e r b y -p ro d u cts , 
and a  purification  tra in  is installed  to 
recover th e  by -p ro d u cts a n d  to  rem ove th e  
su lp h u r com pounds w hich w ould otherw ise 
form  very  ob jec tionab le  fum es of su lphur 
d ioxide in com bustion . T he gas is acco rd 
in g ly  d irected  in to  purifiers where it passes 
over tra y s  o r grids packed w ith  h y d ra ted  
ferric oxide. T his oxide of iron  decom poses 
the  su lp h u re tted  hydrogen  w ith  th e  fo rm a
tion  of ferric su lphide. "  Spen t oxide ”  is

Fig. 4 (left).—D ouble steam ing oven with 
alum inium  casing and  trays in perforated  
light alloy. (C ourtesy F letcher Russell an d  
Co. L td.) Fig. 5 (below).—Soldering stoves 
a n d  muffle fu rnaces w ith  alum inium  alloy 
end castings and  sheet alum inium  casting. 
(C ourtesy Selas G as an d  E ngineering Co.

Ltd.)

"  revivified "  by  exposure to  th e  a ir  when 
su lp h u r sep ara tes  an d  th e  h y d ra te d  ferric 
oxide is re-form ed. I t  h as been suggested 
th a t  beneficial w eigh t red u ctio n  and  a  lig h te r 
s tru c tu re  would be ob ta in ed  b y  m aking  
these grids of perfo ra ted  or expanded 
a lum in ium .

O rig inally  carbon  d isu lph ide w as rem oved 
b y  passing  th e  gas th ro u g h  "  foul lim e ,"  
th a t  is to  say , th ro u g h  lim e p rev iously  used 
to  rem ove su lp h u re tted  hydrogen , when a 
th io ca rb o n a te  is form ed:

C a (S H ), +  CS2 =  CaCS3 +  H ,S  
The su lp h u re tted  hydrogen  form ed was 

rem oved in a second purifier. H ow ever.
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th is  m ethod  is no  longer p ractised  and , in 
view of the sm all a m o u n t of carbon  d isul
phide usually  p resen t, i t  is generally  left in 
the  gas. O ccasionally  i t  is rem oved b y  a  
c a ta ly tic  process in w hich th e  gas is passed 
over n ickel a t  450 degrees C., su lp h u re tted  
hydrogen  being  form ed an d  rem oved by 
passing  o ver h y d ra ted  iron oxide:

CS, +  2H , =  2H„S + C
In  the  ca ta ly sis  cham bers, where con

tam in a tio n  of the c a ta ly s t by  heav y  m etals 
m ust be avoided, a lum in ium  is a  v e ry  su it
able m ateria l of co n stru ctio n .

T he n e x t stage is to  rem ove certa in  v a lu 
ab le  by -p roducts , chiefly n ap h th a len e  and 
benzole, and  th is  is 
carried  o u t by  d raw ing  
th e  gas th ro u g h  o i 1 
w ashers. I t  is th en  dried  
in a  calcium  chloride 
cham ber an d  passed 
th ro u g h  th e  s ta tio n  m eter 
to  th e  gas ho lder. F o r  
th e  va rio u s p a rts  of the  
m eter, a lum in ium  is a 
v a lu ab le  choice o f 
m ateria l. B eing lig h t in 
w eight, th e  ro to r  of th e  
m eter revolves m ore 
freely on its  bearings and  
th e  absence of corrosion 
products ensures t h a t  the  
op e ra tin g  p a r ts  a r e  
a lw ay s free to  m ove. In  
t h e  calcium  chloride 
dryers, a lum in ium  sheets 
m ay  be used convenien tly  
a n d  efficiently as de
scribed above in th e  case 
of the  am m onia  scrubbers.

T he gas ho lder is e ither 
a counterpo ised  iron bell 
sealed below w ith  w ater 
o r else an  iron tow er w ith  
a  m ovable  p iston  sealed b y  flowing ta r . 
To p rev en t re -w ettin g  of th e  oil, th e 'w a te r  
in w ater-sealed  gas holders m ay  be covered 
by a film of su itab le  oil. So fa r, th e  gas 
ho lder has n o t been m ade of a lu m in iu m . 
A lthough there  is m uch to  be said  for th is 
ap p licatio n , th e  co st w ould in ev itab ly  be 
high, a n d  it  is com m on p rac tice  to  use 
steel w hich, how ever, is given a surface as 
close as possible to  an  a lum in ium  surface 
by  m eans of a lum in ium  p a in t. A lum inium  
p a in t differs from o rd in a ry  p a in t in th a t  
the  co louring  m edium  is m etallic  an d  in  the  
form  of flakes, w hich, u n d e r th e  ac tio n  of 
surface tension , o rien ta te  them selves parallel 
to  th e  surface of th e  p a in t film, th u s

p rov id ing  a  con tinuous sh ea th  of over
lapp ing  a lum in ium  flakes. T he p ro tec tiv e  
effect of such a  co atin g  is v ery  m uch g reater 
th a n  th a t  of an  o rd in a ry  p a in t coat, 
and  th e  b rig h t surface reflects h e a t and  
lig h t, th u s  ten d in g  to  m ain ta in  a  uniform  
tem p era tu re  of th e  gas. Of course, a lu 
m inium  p a in t has n o t the  corrosion 
resistance of m assive a lum in ium , b u t  th ere  
is no d o u b t as to  its  superio rity  over 
com m on organic co atin g  com positions.

The red -h o t coke rem ain ing  in th e  Hori
zon tal re to r ts  is d ischarged b y  m achines 
and  quenched in w ater. Sprayed-on co a t
ings of a lum in ium  have  been em ployed with 

m uch success to  p ro tec t 
th e  iron  an d  steel p a rts  
of the  coke d ischarg ing  
m achines an d  th e  coke 
quench ing  tru ck s  from  
h igh  tem p era tu re  ox id a 
tion . SchwerberS suggests 
th a t  m assive a lum in ium  
w ould prove as su itab le  
for th e  purpose, b u t  some 
care w ould need  to  be 
tak en  in  design to  ensure 
th a t  th in  sections of 
m etal did n o t come in to  
p rolonged c o n ta c t w ith  

th e  red -h o t coke, o r 
fusion m ig h t tak e  place.
Modern Developments 

M odern coal gas is 
often  adm ixed  w ith  
w ater gas produced  by  
b low ing steam  over red- 
h o t  c o k e : —
C + h 2o  =  CO + H 2 
w hereby th e  percentage 
of carb o n  m onoxide in 
th e  gas is increased. 
T h i s  p rocedure has 

been sim plified a n d  th e  b a tch  operation  of 
th e  ho rizon tal re to rts , necessitated  by  th e  
op era tio n s of un load ing  th e  coke and 
recharg ing  w ith  coal, h a s  been converted  
in to  a  co n tin u o u s process b y  th e  in tro d u c 
t io n  in  recen t years of large  v e rtica l re to rts  
b u ilt o f silica b rick . In  these  re to rts , coal 
is fed in  con tinuously  a t  th e  to p  and  coke 
rem oved a t  th e  b o tto m , w hile steam  is in tro 
duced  a t  th e  base of th e  re to r t  to  form 
w a te r gas, w hich passes th ro u g h  th e  rest 
of th e  p la n t  in  a d m ix tu re  w ith  th e  coal gas. 
In  these v e rtica l re to rts , a lum in ium  flue 
pipes hav e  been found  to  possess a  very long 
life3 in sp ite  of th e  h igh tem p era tu res  
involved an d  th e  s tro n g ly  corrosive n a tu re

Fig. 6.—Bowl-type portable gas fire 
incorporating a metal surround. 
Aluminium, both plain, and ano
dized and dyed, is very suitable for 
surrounds of this type, whilst reflec
tors of polished aluminium maintain 
their efficiency even under the 
adverse conditions existing here.
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of th e  fu m es. A lu m in iu m  m a y  a lso  b e  su b 
s t i tu te d  w ith  a d v a n ta g e  fo r c o p p e r  a n d  
b ra ss  in  v a r io u s  sm a ll f i t t in g s  o f th e  r e to r t  
a n d  i ts  acce sso ry  p la n t ,  su ch  a s  t h e  w ash e rs  
a n d  sc ru b b e rs . I n  th is  c o n n e c tio n , i t s  n o n 
s p a rk in g  p ro p e r t ie s  a re  o f c o n s id e ra b le  v a lu e  
a n d  a s s is t  m a te r ia l ly  in  r e d u c in g  th e  fu e  
r isk s  a t ta c h e d  to  th e  o p e ra t io n  o f  a  gas- 
p ro d u c in g  p la n t .

T ro u b le  h a s  so m e tim e s  b een  e x p e rien ced  
in  g a s -c o n su m in g  a p p lia n c e s  b y  th e  c h o k in g  
u p  o f  sm a ll o rifices b y  m ic ro sco p ic  p a r tic le s  
o f  g u m m y  m a t t e r  w h ic h  te n d  t o  d e p o s it  a n d  
slow ly  b u ild  u p  in to  re s in o u s  m asses  o f  fa ir  
s ize. T h e  fo rm a tio n  of th e  m ic ro sco p ic  
g u m m y  p a r tic le s  h a s  b e e n  sh o w n  to  b e  th e  
r e s u l t  o f p o ly m e r iz a tio n  o f  c e r ta in  c o n s ti
t u e n t s  o f  t h e  g a s  b y  a  p ro c e ss  w h ic h  is 
c a ta ly z e d  b y  sm a ll a m o u n ts  o f  n i t r ic  o x id e  
p re se n t  in  th e  co a l gas . T o  o v e rco m e  th is  
d ifficu lty , th e  P h i la d e lp h ia  G as  Co. h as 
d e v e lo p ed  a  t r e a tm e n t  w h ich  c o n s is ts  e s se n 
tia l ly  in  s u b m it t in g  th e  g a s  to  th e  s ile n t 
b ru sh  d isc h a rg e . U n d e r  th e s e  c o n d it io n s , th e  
n i t r ic  o x id e  is c o n v e r te d  in to  th e  p e ro x id e , 
w h ich  is th e n  re m o v e d  b y  w a sh in g  th e  gas 
w ith  c e r ta in  o ils.

T h e  d isc h a rg e  is o b ta in e d  b e tw e e n  la rg e  
p a ra lle l p la te s  o f a lu m in iu m  sh e e t, 10 m m . 
th ic k , a l te r n a te  p la te s  b e in g  c o n n e c te d  
to g e th e r  a n d  e a r th e d , w h ils t  th e  o th e r s  a r e  
c o n n e c te d  to  a  h ig h -v o lta g e  tra n s fo rm e r . 
T h ese  l a t t e r  p la te s  c a r ry  a  la rg e  n u m b e r  of 
s h a rp  s te e l p o in ts  (217 p o in ts  p e r  sq . f t .) ,  
f ro m  w h ich  th e  d isc h a rg e  ta k e s  p la c e  to  th e  
e a r th e d  p la te s . A lu m in iu m  w a s  ch o sen  a s  
th e  m a te r ia l  fo r  th e  p la te s  a s  i t  is  c a p a b le  
o f b e in g  ro lle d  o u t  p e r fe c tly  f la t, a n d  a t  th e  
sa m e  t im e  th e  m e ta l  is  n o t  c o rro d e d  b y  th e  
c o a l g as a n d  i ts  im p u rit ie s .  T h e  to ta l  
e q u ip m e n t, w h ic h  is d es ig n ed  to  t r e a t
2 4 ,000 ,000  c u b ic  f t .  o f g as p e r  d a y , 
in v o lv e s  th e  u se  o f  m o re  th a n  300 sq . m . 
o f 10-m m . th ic k  a lu m in iu m  sh e e t. T h is , 
to g e th e r  w ith  o th e r  a p p lic a tio n s  o f  a lu 
m in iu m  in  th e  fo rm  of se c tio n s , c a s tin g s , 
e tc . ,  b r in g s  th e  t o t a l  w e ig h t  o f a lu m in iu m  
used  a t  th e  P h ila d e lp h ia  G as W o rk s  to
12,000 k g .

A m o n g  o th e r  c o n c e rn s  w h ich  h a v e  a d v e r 
t ise d  th e  goo d  u se  th e y  a rc  m a k in g  o f  a lu 
m in iu m  in  th e  m a n u fa c tu re  o f co a l g as  m a y  
b e  c ite d  th e  S o c ié té  F ra n ç a is e  d e  C h a le u r  
e t  L u m iè re  a n d  th e  S o c ié té  A n o n y m e  R e p re 
s e n ta t io n  In d u s tr ie l le  In te rn a t io n a le .

W ith in  re c e n t  y e a rs  a n  in te re s t in g  a p p l i 
c a t io n  o f a lu m in iu m  h a s  b e e n  m a d e  in  th e  
p ro cess  fo r  t h e  re c o v e ry  o f  b e n z e n e , u s in g  
a c t iv a te d  c a rb o n . A lu m in iu m  w ire s  a re  
u se d  t o  m a k e  th e  fine-m esh  g au ze  on  w h ich

th e  a c t iv a te d  c a rb o n  is s u p p o r te d . I n  sp ite  
o f  th e  c o n s ta n t  p a s sa g e  o f c o a l gas , w a te r  
v a p o u r , a n d  b en zen e , a n d  th e  m a in te n a n c e  
o f  a  te m p e ra tu re  o f  110 d e g re e s  C ., n o  c o r ro 
sio n  o c c u rre d  d u e  to  th e  gas s tr e a m  a n d  
p o iso n in g  of th e  c a ta ly s t  w as  a v o id e d . 
C a rb o n , a c t iv a te d  w ith  z in c  ch lo rid e , w as  
q u i te  s a t is fa c to ry , in  c o n ta c t  w ith  t h e  fine- 
m esh  a lu m in iu m , b u t  c a rb o n  a c t iv a te d  w ith  
p h o sp h o ric  a c id  te n d e d  t o  a t t a c k  th e  m e ta l 
a n d  w a s  to  be  a v o id e d  in  c o n ta c t  w ith  a lu 
m in iu m  e q u ip m e n t. In  B e lg iu m , a lu 
m in iu m  co ils  h a v e  b e e n  used  in  th e  d is 
t i l la t io n  o f  b e n z e n e  a n d  fo r  th e  h e a t in g  of 
b e n z e n e -c o n ta in in g  o ils.

C oa l ta r ,  w h ich  is, p e rh a p s , tire  m o s t 
im p o r ta n t  b y -p ro d u c t  in  th e  m a n u fa c tu re  
o f co a l gas, itse lf  c o n s is ts  o f  a  la rg e  n u m b e r  
o f d if fe re n t su b s ta n c e s , w h ic h  a re  s e p a ra te d  
o r  p a r t ia l ly  se p a ra te d  b y  f ra c tio n a l  d is t i l la 
t io n . T h e  t a r  is h e a te d  in  w ro u g h t- iro n  
s t i l ls  o r  r e to r ts ,  th e  v a p o u rs  w h ic h  p a ss  off 
a re  co n d e n se d  in  lo n g  iro n  o r  lead  w o rm s 
im m ersed  in  w a te r , a n d  th e  l iq u id  d is t i l la te  
is c o lle c te d  in  f ra c tio n s . In  th i s  w a y  th e  
fo llo w in g  m a in  f ra c tio n s  a re  o b ta in e d :  —

(1) L ig h t  oil o r  c ru d e  n a p h th a .  C o llec ted  
u p  t o  170 d eg res  C. T h is  s e p a ra te s  in to  
tw o  la y e rs , n a m e ly , g a s  l iq u o r  ( th e  p re sen c e  
of th is  is d u e  to  i t s  b e in g  r e ta in e d  m e c h a n ic 
a lly  b y  th e  ta r )  a n d  a n  oil l ig h te r  th a n  
w a te r , f ro m  w h ic h  f u r th e r  h y d ro c a rb o n  f ra c 
tio n s , b en zen e , to lu e n e , x y le n e , so lv e n t 
n a p h th a ,  p y r id in e  a n d  p h en o l a re  o b ta in e d  
b y  f u r th e r  d is t i l la t io n  a n d  o th e r  t r e a tm e n t .

(2) M id d le  oil o r  c a rb o lic  o il. C o llec ted  
b e tw e e n  170 a n d  230 d eg rees  C ., f ro m  w h ich  
n a p h th a le n e  a n d  c a rb o lic  ac id  a re  o b ta in e d .

(3) H e a v y  o r  c re o so te  o il, co llec ted  
b e tw e e n  230 a n d  270 d eg rees  C. T h is  is 
o rd in a ry  c re o so te  a n d  c o n ta in s  su ch  m a te 
r ia ls  a s  p h e n o l, c reso l, n a p h th a le n e , a n d  
a n th ra c e n e .

(4) A n th ra c e n e  o il, co lle c te d  a t  te m p e ra 
tu re s  a b o v e  270 d eg rees  C. T h is  c o n ta in s  
a n th ra c e n e , w h ic h  is  em p lo y e d  in  th e  m a n u 
fa c tu re  o f  v a r io u s  d y e s tu ffs  a n d  p h e n a n -  
th re n e .

(5) P i tc h — th e  re s id u e  in  th e  s til l .  T h is  
is re m o v e d  w h ile  s t i l l  h o t  a n d  u se d  in  th e  
p re p a ra t io n  o f v a rn ish , e tc . ,  a n d  fo r  th e  
p ro d u c tio n  o f a s p h a lt .

I n  a ll th e s e  p ro cesses o f f ra c tio n a l  d is 
t i l la t io n  a n d  p u r if ic a tio n , a lu m in iu m  h a s  n o t  
so  f a r  fo u n d  v e ry  e x te n s iv e  a p p lic a tio n , 
a l th o u g h  i t  possesses c o n s id e ra b le  p o te n 
t ia l i t ie s .  In  m o s t  o f  th e se  p ro cesses, h e a t  
t r a n s fe r  is a n  im p o r ta n t  o p e ra t io n , a n d  good 
h e a t  c o n d u c t iv i ty  in  th e  c o n s tru c tio n a l
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m a te r ia l  is  a  p r im e  n e c e ss ity . T h is  c o n d i
t io n  is fu lfilled  a d m ira b ly  b y  th e  l ig h t  a llo y s  
w h ich  a re , m o re o v e r, s u b s ta n t ia l ly  in e r t  
t o  th e  ch e m ic a l su b s ta n c e s  in v o lv e d . B y  
a n a lo g y  w ith  th e  p e tro le u m  in d u s try ,  w h ere  
g o o d  use h a s  been  m a d e  of th e  a lu m in iu m  
a llo y s  in  th o s e  p a r t s  o f  th e  d is t i l la t io n  a p p a 
r a tu s  w h ic h  a re  n o t  s u b je c te d  to  th e  h ig h e s t  
te m p e ra tu re — fo r  in s ta n c e , b u b b le  c a p s—  
th e re  sh o u ld  be  a m p le  sco p e  fo r  a lu m in iu m  
in  th e  d e s ig n  o f  e ffic ien t s e p a ra tin g  a n d  
p u r ify in g  p la n t .

S chw erber*  r e p o r ts  t h a t  s a t is fa c to ry  
re su lts  h a v e  a lso  been  o b ta in e d  w ith  a lu 
m in iu m  s te a m -h e a tin g  co ils  im m e rse d  in  ta r ,  
w ith  a  c o m p a ra t iv e ly  h ig h  p h e n o l c o n te n t  
a t  197.5 d eg rees C. T h ese  re s u lts  a re  p a r 
t ic u la r ly  in te re s t in g , in v ie w  o f th e  fa c t  t h a t  
t a r  o b ta in e d  in th e  m o re  m o d e rn  v e r tic a l 
r e to r t s  te n d s  to  
h a v e  a  h ig h  
p h e n o l co n  t e n  t .
A lu m in iu m  h a s  a lso  
p ro v e d  s u ita b le  fo r  
th e  m a n u fa c tu re  o f 
d is t i l la t io n  c o lu m n s  
u se d  fo r  th e  f ra c 
t io n a t io n  o f  t a r  o ils 
a t  te m p e ra tu re s  u p  
to  180 d eg rees  C.
W h e re  h ig h e r  te m 
p e ra tu re s  a r e  e m 
p lo y e d  in  c o n ju n c 
t io n  w ith  s t e e l  
e q u ip m e n t, i t  is 
s u g g e  s te d  t h a t  
sp ra y e d -o n  c o a tin g s  
o f  a lu m in iu m  m ig h t  
b e  e m p lo y e d , a s  th e y  a r e  in  th e  o il in d u s try ,  
to  g iv e  p ro te c tio n  a g a in s t  h ig h - te m p e ra tu re  
o x id a tio n .

Coking Plant
T h e  co k e  o b ta in e d  fro m  g a s  r e to r t s  is  a 

g re y ish -b la c k  v e ry  im p u re  fo rm  o f c a rb o n  
c o n ta in in g  th e  a sh  o f  th e  co a l. I t  is used  
a s  a  fu e l. A h a rd  v a r ie ty  o f  co k e  fo r  
m e ta llu rg ic a l p u rp o se s , f o r  e x a m p le , b la s t  
fu rn a c e s , is  p re p a re d  b y  c a rb o n iz in g  co a l 
in  co k e  o v en s . M o d e rn  “  re c o v e ry  o v e n s ,"  
fo r in s ta n c e , th e  O t to ,  S im o n -C arv e s  o r  
K o p p e rs  o v e n s , em p lo y  f irec lay  o r  s ilica  
b r ic k  r e to r t s  40 f t .  lo n g , 14-18 in s. w ide  a n d  
12 f t .  6 in s. h ig h  in  w h ic h  th e  co a l is  h e a te d  
b y  flu es p a s s in g  b e tw e e n  th e  r e to r t s  in  w h ich  
p a r t  o f th e  gases ev o lv e d , m ix ed  w ith  a i r  
p re -h e a te d  in  a  re g e n e ra to r , a re  b u r n t .

T h e  re m a in in g  gases e v o lv e d  c o n ta in  many- 
v a lu a b le  b y -p ro d u c ts  a n d , in  th e i r  recovery-, 
a lu m in iu m  h a s  b e e n  sa tis fa c to rily ' e m p lo y e d  
in  a  n u m b e r  o f  im p o r ta n t  ro les . T h e  g as

as  d e r iv e d  fro m  th e  co k e  o v e n s  c o n ta in s  
ta r ,  h y d ro g e n , c a rb o n  m o n o x id e , c a rb o n  
d io x id e , s u lp h u re tte d  h y d ro g e n , m e th a n e , 
a m m o n ia  a n d  a l ip h a t ic  a n d  a r o m a tic  h y d ro 
c a rb o n s , in c lu d in g  b en z e n e . T h e  h y d ro g e n  
is  g enera lly ' u se d  fo r  th e  p ro d u c tio n  o f 
a m m o n ia  b y  th e  c a ta ly t ic  p ro cess , fo r  w hich  
p u rp o se  i t  m u s t  be  p u re , a n d  th e  g en e ra l 
p r in c ip le , th e re fo re , is to  rem o v e  a ll o th e r  
m a te r ia ls  p re se n t  in  o n e  w a y  o r  a n o th e r .  
T a r  is s e p a ra te d  b y  co o lin g . B e n zen e  is 
re m o v e d  b y  s c ru b b in g  w ith  c reo so te  o r  
o th e r  s u ita b le  h e a v y  o il in  a  s te a m  in je c tio n -  
h e a te d  to w e r . A lu m in iu m  h a s  b een  su ccess
fu lly  e m p lo y ed  in  th e  f a b r ic a tio n  o f th e  
s te a m  in je c to rs , a n d  a lu m in iu m  p ip e s  h av e  
b een  used  in  th e  c o n s tru c t io n  o f  th e  b e n zen e  
re c tify in g  c o lu m n .

A t th e  W az ie rs  w orks o f  th e  S o c ié té  
C h im iq u e  d e  l a  
G ra  n  d  e P a ro isse , 
c a r b o n  d io x id e , 
d e r iv e d  fro m  coke- 
o v e n  gas , is  c o n 
d u c te d  a  d is ta n c e  o f  
5 ,140  y 'ds. th ro u g h  
a n  u n d e rg ro u n d  p ip e  
200 m m . in  d ia 
m e te r . T h is  p ip e  
w as m a d e  o f  a lu 
m in iu m  in  o rd e r  to  
p r e v e n t  i t s  c o rro s io n  
b y  g aseo u s  s u lp h id e  
im p u rit ie s .

T h e  a m m o n ia , 
w h ich  is p ro d u c e d  
d ir e c t ly  fro m  t h e  
h y d ro g e n  a n d  a tm o 

s p h e ric  n i tro g e n , m a y  b e  c o n v e r te d  b y  o x i
d a t io n  to  o x id e s  o f  n itro g e n , w h ich  a re  th e n  
a b s o rb e d  in  w a te r  to  g iv e  n i t r ic  a c id . T h e  
h o o d s  o f  th e  c a ta ly s t  c h a m b e rs  in  w h ic h  th e  
o x id a t io n  o f  th e  a m m o n ia  ta k e s  p la c e , a s  w ell 
a s  th e  p ip es  th ro u g h  w h ich  th e  n itr ic  ac id  
fo rm ed  is re m o v e d , a re  m a d e  o f  a lu m in iu m . 
T he use  o f  a lu m in iu m  fo r  th e  s to ra g e  a n d  
t r a n s p o r t  o f  th e  n i t r ic  a c id  so o b ta in e d  is 
no w  well k n o w n .

I n  th e  p ro d u c tio n  o f  p u re  am m o n iu m  
n i t r a te ,  g aseo u s  a m m o n ia  is  a llo w ed  to  r e a c t  
w ith  a q u e o u s  n itr ic  ac id ; th e  so lu tio n  is 
co o led  b y  p a s s in g  th ro u g h  c o n d e n se r  tu b e s  
a n d  th e n  c ry s ta lliz e d  to  o b ta in  th e  p u re ,
so lid  a m m o n iu m  n i t r a te .  In  o rd e r  to  a v o id
c o n ta m in a t io n  o f th e  so lu tio n  a n d  s ta in in g  
o f th e  p ro d u c t ,  a lu m in iu m  p ip es a re  u sed  in 
th e  c o n d e n s in g  sy s te m  a n d  th e  c ry s ta lliz e rs , 
w h ich  a re  o f  q u i te  la rg e  size, a re  e n tir e ly  o f 
a lu m in iu m  c o n s t ru c t io n .

A ce to n e  a n d  gly 'col a re  a m o n g  th e  s u b 
s ta n c e s  d e r iv e d  fro m  th e  h y d ro c a rb o n s

Fig. 7.— G lobe galleries, deflectors and  
rings in alum inium . (C ourtesy William 

Sugg a n d  Co., L td.)
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ex trac ted  from  th e  coke-oven gas. A lu
m in ium  con ta iners and  tan k s  are  em ployed 
for the  ¡transport and sto rage of these 
m ateria ls, tow ards which a lum inium  is 
in ert.

F rom  th e  m ethane  separa ted  from the 
coke-oven gas, m ethy l alcohol is ob tained  
b y  o x id ation . F u rth e r  o x idation  gives 
fo rm aldehyde, in the  d istilla tio n , condensa
tion  and  sto rage of w hich a lum inium  is 
m uch in  evidence as i t  is p rac tica lly  in e rt to 
th is  substance  and  does no-t accelerate its 
decom position . F o r sim ilar reasons, a lu 
m inium  is em ployed for th e  m anufactu re  
and  sto rage of h ex am ethy lene te tram ine  
derived from  form aldehyde an d  w hich is 
used in  th e  sy n th e tic  resin in d u stry . A lu
m inium  is also em ployed in  the  m oulds used 
in the  cas tin g  o f phenol fo rm aldehyde resins, 
in w hich connection  
i t  offers ad v an tag es 
o ver m oulds m ade  of 
o th e r  m ateria ls .

Related Plant and 
Applications

A lthough  th e re  is 
n o t u su a lly  m  o r e  
th a n  a trace  of su l
phur com pounds an d  
gases in th e  a tm o 
sphere inside a n d  in 
th e  im m edia te  v ici
n ity  of a  gasw orks, 
th is  co n cen tra tio n  is 
q u ite  sufficient to  
cause g rad u al a tta c k  
on w ooden, iron and  
galvan ized  i r o n  
s tru c tu re s , iro n  nails an d  steel screw s a n d  so 
on. A lum inium  is  n o t  a tta c k e d  in th is  w ay, 
an d  in consequence i t  finds read y  ap p licatio n  
in  th e  co n stru ctio n  of ou tb u ild in g s and in 
p la n t  n o t d irec tly  concerned w ith  th e  p ro
d u c tio n  of co al gas. In  w orkshops, for 
exam ple, th e  m achines have  to  be fitted  w ith  
guards an d  th e y  m ay  be d riven  b y  pulleys. 
A t lea s t one concern  has found i t  w o rth  
while to  c o n stru c t these p a r ts  of alum inium  
because of th e  longer life ob ta in ed . Ho 
g rea t difficulties are encountered  in th e  
fab rication  of p a r ts  of th is  type  in a lu 
m inium  alloys an d  the  co st is by  no m eans 
excessive.

A lthough  gas an d  e lectricity  producers 
are , in  one sense, co m petito rs, y e t  in  a n o th e r 
sense th ey  are  com plem entary  to  each o th er. 
In  gasw orks, for exam ple, electric lig h tin g  
is desirable w herever there  is  d anger of gas 
being p re sen t in  th e  a tm osphere, w hilst 
electric  pow er is m uch  in evidence for

d riv ing  the  m achines, n o tab ly  th e  re to r t  
charg ing  and  d ischarg ing  m achinery . T he 
su lphurous n a tu re  of a gasw orks is fa ta l 
to  th e  use of copper, a n d  th e  life o f copper 
conductors is alw ays short; often  i t  is 
lim ited  to  tw o years. In  consequence, .the 
choice of conducto r m etal has fallen on 
alum in ium , e ither as p lain a lum inium  
stran d ed  conducto r o r as steel-cored a lu 
m inium  cable, w hich has given such good 
service in the d is trib u tio n  of electric power 
th ro u g h o u t th e  cou n try . N o t on ly  does an 
a lum in ium  co n d u cto r give m uch b e tte r  ser
vice, b u t  i t  is in v ariab ly  cheaper th an  the  
equ iva len t copper conducto r. A lum inium  
conducto rs hav e  been in o p eration  fo r m ore 
th a n  15 years under th e  w orst cond itions in 
a tm ospheres laden  w ith  su lp h u r and
su lphurous fum es w ith o u t exh ib itin g  a n y

signs of corrosion. 
F o r  sim ilar reasons, 
bu sb ars should be  of 
alum in ium , a n d ,  
under sim ilar cond i
tions, it is prefer
able for alum inium  
f i t t i n g s  to  be 
ad op ted  in sw itch  
room s and  sim ilar 
places.

W h e  e 1 barrow s, 
shovels an d  rakes 
m ay  be constru c ted  
of l ig h t a lloy , n o t  so 
m uch because of 
th e ir  resistance to  
corrosion, b u t  be
cause of th e ir  l ig h t 
w eight. B eing  easier 

to  hand le  th a n  th e  conven tional tools, th ey  
reduce fa tigue  and  increase a m an ’s o u tp u t.

F o r  the  m ain bu ild ing  a n d  fo r th e  various 
ou tb u ild in g s in ev itab ly  a ttach ed  to  a  gas
works, m any concerns are  now  using co rru 
g a ted  a lum in ium  shee ting  an d  a lum in ium  
nails in place of galvanized iron because of 
the rap id  corrosion of th e  la tte r .  T he 
h igher in itia l cost of th e  lig h t m e ta l is 
justified by th e  longer life ob ta in ed , b u t  i t  
is com pensated  to  some e x te n t b y  th e  ease 
w ith w hich th e  ligh t-m etal sheets can  be 
hand led . W here th e  use o f a lum in ium  
m etal is n o t  p ractica l, a lum inium  p a in t  is 
a valuab le  p ro tec tiv e  w hich will g rea tly  
prolong th e  useful life o f a  wooden or m eta l 
stru c tu re .

T h is id ea  of a lu m in ization  app lies to  o th e r 
s tru c tu ra l item s such as roof g u tte rs  and  
down, pipes, general ra in w ater goods and  
fittin g s of all types—¡glazing bars, w indow  
fram es and fasteners, door fu rn itu re  and

Fig. 8 .— Pipe bender, die stock  and 
num ber plates of alum inium  alloy. 
(Courtesy G as L ight an d  C oke Co.)
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k ick  p la te s  in  th e  offices a n d  th e  la b o ra to ry , 
a n d  so o n . T h e  P fo rx h e im  G as a n d  W a te r  
W o rk s  e x p e r im e n te d  w ith  a lu m in iu m  g u t te r s  
a n d  d o w n  p ip e s  a s  f a r  b a c k  a s  1912, since 
w h e n  th e re  h a s  been  a  s te a d y  re p la c e m e n t 
o f  g a lv a n iz e d  iro n  in  th e s e  w o rk s b y  
a lu m in iu m  goo d s f a b r ic a te d  fro m  sh e e t 
m e ta l 1.25 m m . th ic k . T h ese  ite m s  h a v e  
been  fo u n d  to  be q u i te  s a t is f a c to ry  w ith o u t 
a n y  a d d it io n a l  p ro te c t io n  b y  m e a n s  o f p a in t .  
A lu m in iu m  g la z in g  b a rs , d o o r  fu rn i tu r e , 
w in d o w s a n d  k ick  p la te s  a re  a lre a d y  w ell 
k n o w n  a n d  lik ed  in  g e n e ra l a r c h i te c tu ra l  
p ra c tic e  fo r th e ir  go o d  a p p e a ra n c e  a n d  
p e rm a n e n t fin ish .

A lu m in iu m  also  fin d s  a p p lic a tio n  in  a 
re la te d  in d u s try ,  n a m e ly , in  th e  p la n t  used  
to  p re p a re  th e  lu m in o u s  m a te r ia l  w ith  w h ich  
g a s  m a n tle s  a re  t r e a te d  a n d  to  im p re g n a te  
th e  m a n tle s  th e m 
se lves. T h e  m a te r ia ls  
e m p lo y e d  c o n ta in  
ce r iu m  a n d  th o r iu m , 
co llo d iu m  (h  i g  h  
v isc o sity  n itro c e llu 
lose s o lu t io n ) ,  n itr ic  
ac id  a n d  a m m o n ia , 
a n d , a f te r  c o n s id e r
a b le  e x p e r im e n t, i t  
w as a s c e r ta in e d  th a t  
a lu m in iu m  w as th e  
o n ly  s u i t a b l e  
m a te r ia l  t h a t  cou ld  
be  used  eco n o m ic 
a lly  fo r  c e r ta in  p a r t s  
o f th e  p la n t .  A lu 
m in iu m  v esse ls a re  
u s e d  a c c o rd in g ly , 
b o th  to  c o n ta in  th e  
n i tro  c o m p o u n d s  an d , 
a lso  fo r  th e  e v a p o ra 
t io n  o f th e  a m m o n ia  
w ith  w hich  th e  n itr ic  a c id  is  n e u tra l iz e d  a t  
a  la te r  s ta g e  in  th e  p rocess .

Testing Laboratory and Development 
Section

T h e  d a n g e r  a r is in g  fro m  th e  in s ta l la t io n  
o f  f a u l ty  g as a p p lia n c e s  is  v e ry  m u c h  
g re a te r  th a n  i t  is w ith  m o s t o th e r  ty p e s  o f 
d o m e s tic  a p p a r a tu s  a n d ,  in d e e d , w ith  m a n y  
fo rm s o f in d u s tr ia l  e q u ip m e n t. I n  co n se
q u e n c e , i t  is u su a l fo r th e  g as  p ro d u c e rs  to  
t e s t  ev e ry  a p p lia n c e  b e fo re  i t  is  in s ta l le d  in  
a c u s to m e r 's  p rem ises . A lu m in iu m  in  th e  
fo rm  of c a s tin g s , tu b e  o r  sh e e t  m e ta l is  u sed  
v e ry  la rg e ly  in  th e  t e s t  la b o ra to ry  fo r  th e  
p a r t s  o f th e  t e s t  p la n t  b e c a u se  o f  i t s  low  
w e ig h t, i ts  c lean lin ess  a n d  i t s  in c o rro d ib il i ty , 
a n d  b e cau se  o f  th e  ease  w ith  w h ich  i t  is 
fo rm ed  a n d  m a c h in e d . A lu m in iu m  p a in t  is

used  o n  w o o d w o rk  a n d  m e ta l w o rk  in th e  
la b o ra to ry  to  a  la rg e  d eg ree .

T h e  ease w ith  w h ich  th e  l ig h t  a llo y s  a re  
w o rk ed  a n d  w e ld ed  a n d  th e ir  re a so n a b le  
f irs t  c o s t  m a k e  th e m  id e a l fo r  th e  fa b r ic a 
t io n  o f  e x p e r im e n ta l  e q u ip m e n t  a n d  m o d els  
a n d  i t  does, in  f a c t ,  fig u re  v e ry  la rg e ly  in 
th e  lis t  o f  m a te r ia ls  u se d  i n  th e  d e v e lo p m e n t 
d e p a r tm e n t  o f  th e  m o d e rn  g a sw o rk s , w h ere  
n ew  d es ig n s a re  e v o lv ed  a n d  im p ro v e m e n ts  
effec ted  in  e x is tin g  m o d els .

Installation and Maintenance
T h e  in s ta l la t io n  a n d  m a in te n a n c e  o f  g a s 

c o n su m in g  a p p lia n c e s  is a  b ra n c h  o f  th e  
g as in d u s try  in  w h ich  a lu m in iu m  a n d , 
in d e e d , m a g n e s iu m -b a se  m a te r ia ls , to o , a re  
im p o r ta n t  b e cau se  o f  th e ir  low  d e n s ity . 
T h ese  se rv ices  fo rm  th e  c o n n e c tin g  lin k  

b e tw e e n  th e  gas 
p ro d u c e r  a n d  th e  
g as co n su m e r a n d  
th e y  in v o lv e  a  g r e a t  
d ea l o f  t ra v e llin g  
b e tw e e n  th e  w orks 
a n d  i ts  m a n y  c u s to 
m ers  a n d  th e  c a r 
ria g e  n o t  o n ly  o f  th e  
a p p lia n c e s  t h e m 
se lves, b u t  a lso  o f  
th e  to o ls  w ith  w h ich  
to  in s ta l l  a n d  m a in 
ta in  th e m — t  o  o  1 s 
w h i c h a re , o f 
n e c e ss ity , f re q u e n tly  
h e a v y  a n d  u n w ie ld y .

P o r ta b il i ty ,  th e n , 
is th e  k e y n o te  t o  th e  
r e q u ire m e n ts  o f  th is  
p a r t ic u la r  b ra n c h  of 
th e  g as in d u s t r y  a n d  
i t  h a s  been  m e t  b y  

th e  use  o f  a lu m in iu m  a llo y s  o f  v a r io u s  ty p e s  
a c c o rd in g  to  th e  d u ty  to  b e  p e rfo rm e d . 
T oo l p a r t i t io n s  a n d  so m e tim e s  ev en  c o m 
p le te  tru c k  b o d y w o rk  ca n  be  m a d e  in 
a lu m in iu m  sh e e t in s te a d  o f w ood  o r  sh e e t 
iro n . A  lo w -s tre n g th  w ro u g h t-a lu m in iu m  
a llo y  eco n o m ica l in  f irs t  c o s t  is q u i te  s u i t 
a b le  fo r  th is  p u rp o se . A sse m b ly  m a y  be 
b y  w e ld in g , r iv e t in g  o r  b y  b o l t in g  to g e th e r ,  
a n d  a  c o n s id e ra b le  w e ig h t re d u c tio n  is 
ac h ie v e d  c o m p a re d  w ith  w ood  o r  s te e l. 
L ife  m a y  be  p ro lo n g e d  a n d  m a in te n a n c e  a n d  
p a in t in g  c o s ts  a re  f re q u e n tly  re d u c e d , th ese  
fa c to rs  la rg e ly  o f fs e ttin g  th e  h ig h e r  in i t ia l  
c o s t o f  th e  lig h t  a llo y . In  th e  sam e w ay  i t  
is co m m o n  p ra c tic e  to -d ay ' to  u se  c a s t  
a lu m in iu m  a llo y  p a r ts  fo r  n u m b e r  p la te s , 
la m p  b ra c k e ts  a n d  . so  o n , s in c e  th e s e  p a r t s  
a re  l ig h t  in  w e ig h t a n d  eas ily  c le a n e d  a n d

Fig. 9.—Aluminium canopy installed over a gas 
cooker in a hospital. T he corrosion-resisting 
qualities demanded of a metal for this apparently 
elementary use are, in fact, most stringent. Light 
metal has proved to be one of the most satisfac

tory materials for the purpose.
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m ain tained . A lpax a lum in ium  alloy  m ay 
be em ployed for th is purpose.

Alloys of g rea ter r ig id ity  are called  for in 
th e  fab rication  of tools. T hus, cast light- 
a lloy  p a r ts  a re  em ployed in the  co nstruction  
of the pipe bender illu stra ted , w hilst th e  
whole of th e  steel die stocks used by one 
concern have been replaced by  a com posite 
s tock  b u ilt . up  from  a n  a lum in ium  a llo y ' 
cas tin g  and  tu b in g . In  th is  w ay, w eight 
has been reduced from  6-7 lb. for th e  steel 
die s tock  to  un d er 2 lb . for th e  ligh t-a lloy  
stock, th e  re su lt of w hich has been an  
increased w orking efficiency a t  little  ex tra  
cost.

A f itte r 's  bicycle w as co n stru c ted  in w hich 
th e  fro n t and rear carriers have been b u ilt 
up from  a lum in ium  alloy  tu b in g  an d  sheet. 
The fro n t carrier, destined to  carry  l ig h t b u t 
bu lky  articles such as bags, e tc ., is produced 
in a lum in ium  a llo y  tube  jo in ted  by tee- 
pieces an d  cross-overs a n d  i t  h a s  been found  
th a t ,  because of th e  red u ctio n  in w eight 
re su lting  from  th e  use o f a lum in ium , the  
s tre n g th  to  w eight ra tio  is increased so th a t  
it  is possible to  carry  heavier a rtic les than  
w ith  the  previous carrier. The rear carrier 
consists essentially  o f a sm all box w ith  a 
slid ing  lid  destined  to  c a rry  sm all tools, and 
the  p ro d u c tio n  of th is  in  a lum in ium  showed 
a w eigh t reduction  of 45 per cen t, com pared 
w ith th e  sam e a rtic le  in  steel.

L ig h t alloys have found  useful ap p lica tio n  
in certa in  of th e  p lan t an d  appliances con
nected  w ith  road  work involved in  the  
in sta lla tio n  and  rep a ir  of m ains an d  so on. 
D anger lam ps and spo t ligh ts have been 
fab ricated  w ith  the  m ain castings of 
co rrosion -resistan t a lum in ium  alloy . Lam p 
trip o d s in a lum in ium  a llo y  have  been found 
to  possess an ex tended  life com pared w ith  
wooden tripods, w hich m ore th a n  balances 
the  ad d itio n a l cost of th e  lig h t m etal. E ven  
m eter cases have been m ade of lig h t alloy to 
facilita te  h an d ling .

In  all these  ap p lica tio n s we suggest th a t  
th e  va lue  of th e  u ltra -lig h t alloys should  be 
in v estig a ted  by  m eans of p ractica l tests. 
T he m ain  requ irem en t is lig h t w eight, and  
th is  is an  a tt r ib u te  w hich m agnesium  alloys 
possess to  an  even g rea te r e x te n t th a n  th e  
a lum in ium  alloys. T hey  are , m oreover, 
possessed of ad eq u a te  s tren g th , sufficient, 
in fact, to  enab le  th em  to  b e  used in  h igh ly  
stressed positions in m odern  a irc raft, w hilst 
th e ir  corrosion  resistance, w h ils t sligh tly  
in ferio r to  t h a t  o f m ost a lum in ium  alloys, 
is still rem ark ab ly  good. B icycle carriers, 
pipe benders, lam p  bases, an d  so on, m ig h t 
usefully  be m ade of m agnesium  alloy  tu b 

ing  o r castings, and  w ould show  an even 
g rea te r reduction  in w eigh t th an  has been 
exhib ited  by  th e ir  a lum in ium  alloy  eq u iv a
lents.

Aluminium in Gas Consumption
We come now to  th e  o th e r side of the  gas 

in d u stry — th e  consum er side. H ere, again , 
a lum inium  is em ployed freq u en tly  because 
of its  resistance to  th e  a tm osphere  an d  to 
th e  p ro d u c ts  of gas consum ption  an d  to  
u n sig h tly  ox id a tio n  an d  d e te rio ra tio n  a t  th e  
tem p era tu re  of b u rn in g  coal gas, because of 
its good h ea t co n d u c tiv ity , an d  th e  a t t r a c 
tiv e  range  of finishes in  w hich i t  can  lie 
o b tained .

In  b o th  dom estic  prem ises an d  in dustria l 
u n d ertak ings , gas consum ed is paid  for by 
m eter read ing . I t  is, o f1 course, essential 
th a t  th is  in s tru m e n t shou ld  be reliable, and 
i t  has been found  th a t ,  because-of i ts  chem i
cal inertness, a lum in ium  is p a rticu la rly  su it
ab le  for m ete r d rum s an d  sim ilar p a rts  where 
com plete  inco rro d ib ility  is essentia l. A lu
m in ium  is being  used for th e  m ete r arm s 
a n d  vanes because its  lig h t w eight lessens 
th e  pressure d ro p  by  an  a m o u n t w hich m ay 
be im p o rta n t w hen considered over a  com 
plete d is tr ib u tio n  system . T his is an  ap p li
ca tio n  for w hich m agnesium  alloy , w ith  its  
even lower specific g rav ity  an d  inertia  m ight 
be considered.

Domestic Uses
M anufacturers of dom estic  gas-consum ing 

appliances are very  a live to  th e  appea l of 
a lum in ium  in m odern hygienic an d  labour- 
sav ing  k itchens. F o r  cooking stoves, a lu 
m inium  sheet has been used for oven lin ings 
for several years past, as th e  resu lt of a 
s tro n g  recom m endation  by  th e  C om m ittee 
of the  N a tiona l Gas C ouncil. T ests , which 
ex tended  over a  period of tw o years, showed 
th a t ,  a f te r  polishing, a lum in ium  shee t oven 
lin ings w ere as good as w hen first fitted  and 
th a t  th e  m ate ria l p e rm itted  of regu lar c lean 
ing. In  com parison w ith enam elled steel, 
w hich is th e  on ly  o th e r sa tis fac to ry  lin ing  
m ateria l, ch ipp ing  in service an d  ru stin g  of 
th e  iron surface th u s  exposed is com plete ly  
avoided an d  th e  surface exposed to  th e  h eat 
of th e  b u rn ers  im m edia tely  over the  flames 
does n o t show  such defin ite  signs of b u rn in g  
a fte r  use. F rom  th e  price p o in t of view , 
a lum in ium  sheet is cheaper th a n  enam elled 
steel in first cost; when th e  oven goes in  fo r 
repair th e  sheets can  be c leaned an d  used 
again , or, if th ey  becom e dam aged  a t  the  
fixing holes, th ey  can  be cropped  a n d  used 
again  in sm aller ovens. M oreover, w hen th e
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lin ing  is finally scrapped, i t  possesses a  
h igher sc rap  value  th a n  scrap  enam elled 
steel.

L ately , how ever, stove designers have 
becom e bo lder in  th e ir  use of a lum inium  
and  hav e  em b ark ed  on m ore am b itio u s 
schem es in  w hich  a lum in ium  anodized  and  
dyed in various p aste l Shades fo rm s th e  
casing  or m ain  panelling  of th e  app liance 
an d  sets the  k ey n o te  fo r th e  decora tion  of 
th e  k itchen . T hus, we have  a lready  referred 
to  th e  "  R enow n ”  cooker show n a t  th e  
A lum in ium  E x h ib itio n , in  w hich th e  panels 
and to p  were of a lum in ium  shee t coloured 
an  ice blue. T he g rea t ad v an tag es  of th is  
ty p e  of finish are  th a t  i t  is perm an en t, does 
n o t chip, is hygienic an d  easily cleaned, and  
is o f m ost a ttra c tiv e  appearance. T h is 
cooker is, how ever, o n ly  one from  a com 
prehensive ran g e  w hich m ay  confidently  be 
an tic ip a ted  in th e  b e tte r  d ay s to  come.

C o n struc tion  is u sua lly  b y  a  com bination  
of castings, ex trusions an d  sheet. I)ie-cast- 
ings in a lum in ium  alloy  arc  p a rticu la rly  a p t,  
possessing a  m uch cleaner finish th a n  th e  
sam e cas tin g  in  iron, a n d , if  p roperly  
designed, will have  all th e  requ ired  s tren g th .

D ie-cast a lum in ium  alloy  has been recom 
m ended fo r th e  p ro d u c tio n  of gas-burner 
tap s , th e  a lloy  chosen for th is  purpose con
sisting  of a lum in ium , w ith  5 per cent, 
nickel.

C ast-alum in ium  grids a n d  perfora ted  
shelves inside gas ovens m ig h t be an  ad v an 
tag e  over those  of p la in  o r  tin n e d  iron, such 
as are in use a t  th e  m om ent, w hich rap id ly  
tu rn  black a n d  m ay becom e scaled and 
unsigh tly . O ne d isad v an tag e  is t h a t  a 
m eth o d  o th er th a n  th e  c u rre n t one of soak
ing  in caustic  soda w ould have  to  he 
ad o p ted  for c leaning off baked  grease and  
residue.

Thp use of a lum in ium  in gas-fired c lo thes 
w ashers an d  coppers was, a t  one tim e, 
lim ited  to  cas t-a lum in ium  to p s , .lids and  
bowls, b u t  h as now  been ex ten d ed  to  include 
panelling  a n d  th e  legs. A n exam ple of th e  
old ty p e  is th e  S lackson "  N u-S quare  ”  gas 
copper illu stra ted , th e  boiler to p  of which 
was of cas t-a lum in ium . E xam ples of such 
a lum in ium  to p s  a n d  lids were exh ib ited  a t  
the  B .I .F .  in  1936. A lthough  a lum in ium  
h as been used sa tis fac to rily  for the  purpose, 
tin n e d  copper is still th e  m ore com m on 
m ateria l of c o n stru c tio n  for th e  bow l. T his 
is, no d o u b t, due to  th e  dan g er of m ark in g  
clo thes w hich rub  h a rd  ag a in s t the  a lu 
m inium  surface; th is  dan g er can certa in ly  be 
reduced and  can , possibly, be avo ided  b y  
anodiz ing  the  m eta l surface. A t th e  a lu 

m inium  ex h ib itio n  could be seen a  gas 
copper in w hich every  p a r t  ex cep t th e  p an  
was of a lum in ium  alloy , th e  p a n  being  of 
t in n e d  copper. The body  was finished in 
polished, na tu ra l-co lou red  a lum in ium , and  
w as fitted  w ith  a  p ressed-alum in ium  to p  
rim , an  a lum in ium  lid , an d  feet in  th e  sam e 
m eta l.

* F o r  w ater-h ea tin g , num erous experim ents 
have  been m ade w ith  a lum in ium  coils in 
place of copper, on th e  score of lower cost 
an d  w ith  p la te d  o r anodized a lum in ium  fcr 
th e  o u te r  casing. T he "  M agic-H urro  "  gas- 
h eated  h o t-w a te r c ircu la to r w hich is illus
tra te d  w as exh ib ited  a t  th e  B .I .F .  in 1936, 
an d  m akes good use of a lum in ium  fo r th e  
h ea te rs  an d  fo r th e  co m p o n en t p a rts . A 
m ore recen t exam ple is th e  E w a rt  "  N ew  
E m p ire  ”  m u lti-p o in t, gas-operated  w a te r 
h ea te r  show n a t  th e  "  A lum inium  from  
W ar to  Peace ”  ex h ib itio n , in  w hich the  
o u te r  casing  w as of a lum in ium , anodized 
an d  dyed  an  ice b lue. Also exh ib ited  w as 
a n  "A sco t ’’ w a ter boiler, in  w hich th e  top , 
deflector, a n d  base  were in a lum in ium  alloy .

All these  app liances requ ire  th e  use of 
v e n t pipes. F o r  th e  co n stru c tio n  of these, 
a lum in ium  w as recom m ended b y  th e  Société 
de Gaz de P a ris  in 1937. I t s  use certa in ly  
e lim inated  th e  corrosion  an d  fo rm atio n  of 
loose scale in ev itab le  w ith  th e  use o f iron 
v e n t pipes.

Illu s tra ted  is a  sm aller app liance, a  p o rt
ab le  gas fire, w hich can  be used w ithou t 
an y  flue. H ere, a lum in ium  is su itab le  for 
th e  su rro u n d  because i t  is lig h t in  w eigh t 
a n d  am en ab le  to  a ttra c tiv e  to o lin g  an d  fin
ish ing  schem es, and  also fo r th e  reflector, 
because of i ts  good reflector p roperties a n d  
th e  ease w ith  which its polish can  be m ain 
ta in ed . Bowl gas fires of th is  ty p e  w ith  
a lum in ium  reflectors were exh ib ited  a t  th e  
1936 B .I .F .  by  Messrs. W . P ark in so n  and  
Co.

E x trem ely  p o p u lar am o n g  m odern gas 
fires is th e  ty p e  in which th e  h ea tin g  rad i
a n ts  a re  su rrounded  by  a  v itreous-enam elled  
or stove-enam elled  cast-iron  su rround , and 
are  fitted  w ith  a  p la ted  cast-iron  shelf u n d e r 
th e  ra d ian ts . W e w ould suggest th a t  a lu 
m inium  w ould be  a n  ex trem ely  useful m eta l 
to  em ploy fo r th is  purpose. W o rk in g  to  a  
sm oo th  finish w ould  be m uch  easier th a n  
w ith  c as t iron, and  th e  d ecora tive  possi
b ilities a re  w ider, because th ey  em brace n o t 
o n ly  th e  enam elled finishes used a t  p resen t 
on cast-iron  surrounds, b u t  also those  p ro 
duced  b y  anod iz ing  and  dye in g  th e  "light 
m eta l, w hich a re  ch aracte ris tic  o f a lum in ium  
a n d  c a n n o t be m atch ed  in  o th e r  m ate ria ls .
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I n  th e  A lu m in iu m  H o u se , a  c o a l-b u rn in g  fire 
is s e t  in  a  s u r ro u n d  o f  th is  ty p e ,  a n d  th e  
r e s u l t  is  m o s t  effec tiv e .

G as s to v e s  a n d  h e a v y  fixed  a p p lia n c e s  of 
th is  ty p e  a re  c o n n e c te d  to  t h e  m a in  g a s  
su p p ly  p ip es b y  s te e l g as b a r re l.  T h is  is  o f 
h e a v y  w a ll th ic k n e s s  a n d  c h a n g e s  in  d ire c 
t io n  a re  m o s tly  p ro d u c e d  b y  m e a n s  o f r ig h t-  
a n g le  b e n d s  th r e a d e d  o n  a n d  p a c k e d  w ith  
red  le a d  a n d  h e m p . F o r  th e  c o n n e c tio n  of 
g as fires t o  c o n v e n ie n tly  lo c a te d  p lu g  p o in ts , 
b ra s s  tu b e  o f  th in  se c tio n  is m o re  f re q u e n tly  
em p lo y e d . N o t o n ly  is th is  m u c h  m o re  
a t t r a c t iv e  in  a p p e a ra n c e , b u t  i t  m a y  a lso  be  
su b je c te d  to  a  c e r ta in  a m o u n t  o f b e n d in g  
a n d  fo rm in g  in  s i tu  to  fo llow  th e  lin e  o f 
th e  w all, t ile d  su r ro u n d  o r  sk ir t in g , a s  th e  
c a se  m a y  b e . H o w e v e r , b ra ss  re q u ire s  to  be  
c o n s ta n t ly  c le a n e d , a n  o p e ra tio n  w h ich , n e t  
u n n a tu ra l ly ,  is  lo o k ed  u p o n  w ith  so m e d is 
fa v o u r  in  m o d e rn  h o m es , w h ere , fo r o n e  
re a so n  o r  a n o th e r ,  a d e q u a te  d o m e s tic  h e lp  
is n o t  a lw a y s  to  be  h a d . A n  a l te rn a t iv e ,  
h o w e v e r , is  a v a ila b le  in  th e  fo rm  o f a n n e a le d  
a lu m in iu m  a llo y  tu b in g , w h ich  a lso  h a s  th e  
a d v a n ta g e  o f  b e in g  a v a ila b le  in  v a r io u s  
fin ishes a s  r e q u ire d . A n o th e r  im p o r ta n t  
p o in t  is  t h a t  th e  a b se n c e  o f n ecessa ry  c le a n 
in g  im p o ses  le ss  s t r a in  o n  th e  jo in ts  a n d  
re d u c e s  th e  d a n g e r  o f  su b s e q u e n t gas 
le a k a g e . T e s ts  h a v e  in d ic a te d  t h a t  a n n e a le d  
a lu m in iu m  is e q u a lly  effic ien t f ro m  th e  
in s ta l la t io n  p o in t  o f v iew , a n d  i t  h a s  th e  
a d d e d  a d v a n ta g e  o f b e in g  so m e 20 to  25 
p e r  c e n t ,  c h e a p e r. O ne p o in t  to  b e  re m e m 
b e re d  is t h a t  b ra s s  f i t t in g s  sh o u ld  n o t  be  
a t ta c h e d  to  a lu m in iu m  tu b in g , o r  c o rro s io n  
o f  th e  a lu m in iu m  a t  th e  j o in t  is  liab le  to  
ta k e  p la c e  in  d a m p  w e a th e r . A lu m in iu m  
a llo y  c o c k s  a n d  o th e r  f i t t in g s  a re , h o w ev er, 
a v a ila b le . T h e y  h a v e  p a s se d  th ro u g h  m a n y  
t e s ts  a n d  i t  h a s  b een  sh o w n  th a t ,  w ith  c a re 
fu l c h o ic e  o f  a llo y  a n d  b y  h a rd e n in g  th e  
m e ta l  su rface  th r o u g h  a n o d iz in g , a  w e a r in g  
life  c a n  b e  o b ta in e d  e q u a l to  tw ice  t h a t  
g iv e n  b y  a  b r a s s  c o c k . F i t t in g s  o f  th is  ty p e  
m a y  b e  p ro d u c e d  e i th e r  a s  d ie  c a s tin g s  o r  
a s  h o t  p re ss in g s .

Lighting F ittings
F o r  d o m e s tic  g as  lig h tin g , a lu m in iu m  

g lo b e  g a lle ries , d e flec to rs , a n d  o th e r  f i t t in g s  
a r e  u se d  to  a  c o n s id e ra b le  e x te n t .  S u c h  f i t
t in g s  a re  e a s ily  p ro d u c e d  a s  c a s t in g s  o r  fro m  
sh e e t  m e ta l;  th e y  a re  r e a d ily  g iv en  a n  a t t r a c 
t iv e  p o lish e d  fin ish , w h ich  is r e ta in e d  lo n g e r  
t h a n  is  t h e  p o lish  o n  c o p p e r  o r  b ra ss , a n d , 
m o re o v e r, th e y  c a n  f re q u e n tly  b e  p ro d u c e d  
a t  a  lo w e r  c o s t  t h a n  s im ila r  a r t ic le s  in  y e llo w  
m e ta l. A lu m in iu m  g a lle r ie s  a n d  g a s -b u rn e r

f i tt in g s  w ere e x h ib ite d  b y  G . B ra y  a n d  C o ., 
L td . ,  a t  th e  1936 B . I .F . ;  so m e e x a m p le s  of 
a lu m in iu m  g a lle ries , r in g s , a n d  d e flec to rs  
a re  il lu s tr a te d .

T h e  m o d e rn  h o m e p re fe rs  th e  use  o f 
re m o te  sw itc h e s  fo r  g a s - lig h tin g  c o n tro l  su n k  
in th e  w a ll a n d  fin ished  w ith  a  l lu sh -f it t in g  
c o n c e a lin g  p la te , r a th e r  lik e  th e  f lu sh - fitt in g  
e le c tr ic  sw itc h e s  w h ich  a re  n o w  so  p o p u la r . 
T h is  c o n c e a lin g  p la te  m a y  b e  o f  b a k e li te  o r  
o th e r  p la s tic , b u t  a  s tro n g e r  jo b  is o b ta in e d  
a n d  m o re  a t t r a c t iv e  d e c o ra tiv e  p o ss ib ilitie s  
a re  o p e n e d  u p  b y  th e  use  o f  p la te s  o f  a lu 
m in iu m  w hich  m a y  b e  m a c h in e - to o le d  a n d  
f in ish ed  in  c o lo u r  o r  o th e rw ise  to  h a rm o n iz e  
w ith  th e  g en e ra l sch em e of d e c o ra tio n .

In  m u n ic ip a l a n d  f a c to ry  l ig h tin g  schem es, 
th e  w e ig h t of la rg e  a n d  f re q u e n tly  o r n a 
m e n ta l  la m p s  c re a te s  a  p ro b le m  o f i t s  ow n , 
n e c e s s i ta t in g  th e  use  o f  s u b s ta n t ia l  s u p p o r t
in g  s t r u c tu r e s  a n d  ta c k le  fo r  ra is in g  a n d  
lo w e r in g  th e  lam p s. F o r  th i s  re a so n , a lu 
m in iu m  is b e in g  em p lo y ed  b o th  in  th is  
c o u n tr y  a n d  a b ro a d  fo r  th e  p u rp o se , in p lace  
o f c a s t  iro n . In  o n e  in s ta n c e , in a  p ro je c t 
c a r r ie d  o u t  in  G e rm a n y , a  w e ig h t re d u c tio n  
o f  5 .5  k g . w as ac h ie v e d  in  th e  case  of a  
s ix -b u rn e r  ty p e  o f la n te rn  a n d  6 .7  k g . in 
th e  case  o f a  n in e -b u rn e r  la n te rn .  T h e  
a c tu a l  w e ig h ts  o f th e se  la n te rn s  w e re : F o r  
th e  s ix -b u rn e r  ty p e ,  10.7 k g . in c a s t  iro n , 
5 .2  k g . in  a lu m in iu m ; fo r  th e  n in e -b u rn e r  
size, 15.4 kg . a n d  8 .7  k g . re sp e c tiv e ly . T h e  
l ig h t  a llo y  is  f re q u e n tly  e m p lo y e d  in th e  
fo rm  o f sa n d  c a s t in g s  a n d  th e  a llo y  g e n e r
a lly  ch o sen  is o f  th e  A lp ax  ty p e .

A lso o f  im p o rta n c e  is th e  co rro s io n  re s is t
an c e  o f  th e  l ig h t  a llo y . S tre e t  la m p s  a re  
v e ry  m u c h  e x p o sed  to  th e  w e a th e r  a n d  f re 
q u e n t  p a in t in g  is  u n d e s ira b le , if o n ly  
becau se  o f th e  p a la v e r  o f lo w e rin g  th e  la m p s  
a n d , p e rh a p s , in te r fe r in g  w ith  th e  flow  of 
tra ffic . F re q u e n t  in sp e c tio n  is im p o ssib le , 
a n d , m o re  o f te n  th a n  n o t, la m p  c a s in g s  a re  
r e p a in te d  e i th e r  b e fo re  th e ir  t im e  o r  w h en  
c o rro s iv e  a t t a c k  h a s  p ro ceed ed  to o  fa r ,  so 
t h a t  te d io u s  a n d  e x p e n s iv e  su rface  p r e p a ra 
t io n  beco m es n ecessa ry .

F a c to r y  la m p s , a l th o u g h  g e n e ra lly  n o t  
ex p o sed  to  th é  w e a th e r , a re  f re q u e n tly  in  
c o n t in u a l  c o n ta c t  w ith  fu m es w h ich  m a y  be  
o f a  c o rro s iv e  n a tu r e ,  w h ils t  in sp e c tio n  a n d  
m a in te n a n c e  a re  a s  d ifficu lt, if  n o t  m o re  so , 
th a n  in  th e  ca se  o f  s t r e e t  la m p s . In  a d d i 
t io n , la m p s  o f  b o th  c lasses a re  ex p o sed  to  
a t t a c k  b y  g a s  c o m b u s tio n  p ro d u c ts ,  in  w h ich  
re sp e c t a lu m in iu m  is v e ry  su p e rio r  to  iro n  
a n d  c o p p e r-b a se  m a te r ia ls . T h ese  c o n s id e ra 
t io n s  o f  l ig h t  w e ig h t a n d  s im p lified  m a in 
te n a n c e  m a k e  a lu m in iu m  a n  a t t r a c t iv e
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m ateria l to  use in th is connection , p a rticu 
larly  since th e  econom ies to  be effected under 
these headings m ay  exceed th e  ad d itio n a l 
prim e co st of th e  lig h t alloy.

For use w ith  such lam ps and  fo r flood
lig h tin g  a n d  sim ilar ap p lications, a lum in ium  
reflectors r / i y  be ad o p ted . A lum inium -alloy  
sheet is p a rticu la rly  su itab le  fo r th is  purpose, 
being  easily form ed to  a n y  desired shape 
a n d  being  cap ab le  of tak in g  an d  re ta in in g  
a  h igh polish, g iv ing  h igh ly  efficient spectra l 
reflection. In  th is  connection , m ethods of 
e lectro ly tic  polish ing  a n d  m ethods of ano
d izing  designed specially  for th e  p ro tec tion  
of reflector surfaces a re  of p a rticu la r im p o rt
ance. W here diffuse reflection w ith o u t glare 
is requ ired , sa tin  o r frosted  finish m eta l m ay  
he em ployed w ith  good results .

Other Industrial Applications
A m ong o th e r ap p lica tio n s of a lum in ium  in 

the  in d u stria l co n sum ption  of gas m ay  be 
m entioned  in d u stria l cookers an d  canopies. 
As in dom estic  cookers, th e  m ain  a ttra c tio n  
of a lum in ium  in in d u s tr ia l cookers lies in its  
good resistance to  th e  p ro d u c ts  of gas com 
bustion  a n d  th e  ease w ith  w hich i t  m ay  be 
k e p t c lean  and  in hygienic co n d itio n . D eco
ra tio n  is u sually  of less im portance  an d  th e  
m eta l surface is generally  le ft in th e  polished 
or sem i-m att cond ition .

A lum inium  shee ting  is m uch to  be p re 
ferred  for th e  co n stru c tio n  of canopies over 
gas cookers. N o t on ly  is i t  lig h t in w eight, 
th u s  sim plify ing  su p p o rt a n d  erection , b u t 
its  corrosion resistance  e lim inates the  risk  of 
scale fa lling  from  th e  canopy  an d , perhaps, 
in to  th e  food w hich is a lw ays p resen t when 
iron  sheet is used fo r th e  canopy . A lu
m in iu m -p ain ted  iron  sheet, w h ilst in fin itely  
p referab le  to  u n p a in ted  iron  sheet o r  to  sheet 
pa in ted  w ith  o th e r m ate ria l, is still a  long 
w ay  from  perfec t. B rass  sheet is, o f course, 
q u ite  o u t  of th e  qu estio n  for th e  purpose, 
a n d , in consequence, a lum in ium  is en joy ing  
considerable p o p u la rity  fo r th e  fab rication  
of th is  ty p e  of eq u ipm en t. An alum inium  
can o p y  in sta lled  over a  gas cooker in a  hos
p ita l an d  a  double steam ing  oven w ith  a lu 
m inium  cas in g  an d  a lum in ium  perfo ra ted  
tra y s  a re  illu stra ted .

In sugar boiling, sw eet-m aking, a n d  sim i
lar industries, a lum in ium  is being ad o p ted  
to  a considerable ex te n t, p rim arily  because of 
i ts  hygieiiic n a tu re . H ow ever, m anufac
tu re rs  a re  finding th a t  th e  reasonable first 
cost of th e  m ate ria l, th e  ease w ith  w hich i t  
can  be fab ricated , i ts  good h e a t c o n 
d u c tiv ity , and  th e  reduced th e rm al rad ia tio n  
of polished sheet a re  p o in ts  w orth  considcr-

ing, an d  there  is every  ind ica tion  of an 
increased consum ption  of a lum in ium  in 
these  fields.

A gain , in th e  bak ery  in d u stry , a lum in ium  
conveyor b e lts  hav e  been ad o p ted  in gas- 
fired b ak ery  ovens because of th e  resistance 
of th e  m eta l to  h igh  tem p era tu re  ox idation  
an d  because of th e  absence of corrosion p ro 
d u c ts  w hich w ould co n tam in a te  th e  b read . 
F o r  th e  la t te r  reason th ere  is also a  possi
b ility  o f th e  use of th e  m eta l in b ak ery  scaies 
an d  in loaf-form ing m achines.

A lum inium , b o th  in  th e  form  of th e  m as
sive m etal an d  as a lum in ium  p a in t, finds 
im p o rta n t ap p lica tio n  in th e  co n stru c tio n  of 
gas-fired furnaces of various k inds. Such 
furnaces, w hich m ay  be em ployed fo r th e  
h c a t-tre a tm en t of m etals, annea ling , assay, 
an d  o th e r  purposes, q u ite  com m only  em ploy 
casings o f a lum in ium  o r a lum in ium  a lloy  and  
ex te rn a l castings also in lig h t a lloy . N o t 
o n ly  does th is  give a  s trong , y e t ligh t, an d  
n o n -ru stin g  stru c tu re , b u t, in a d d itio n , the  
low em issiv ity  of th e  m etal, p a rticu la rly  in 
th e  polished co n d itio n , g rea tly  reduces h e a t 
rad ia tio n  and  m akes for m ore efficient w ork
in g  of th e  fu rnace  an d  fo r econom y in fuel. 
W here th e  use of m assive a lum in ium  is n o t  
possible, a lum in ium  p a in t is a  useful coating , 
reducing  th e  rad ia tio n  of o th e r m etals and  
p ro tec tin g  th e  base ag a in s t ox id a tio n  and  
corrosion . I llu s tra ted  is an  assay  muffle 
furnace in sta lla tio n  a t  th e  Chelsea P o ly tec h 
nic, in which th e  casing  an d  th e  m ain 
castings a re  in  a lum in ium  alloy , an d  a range 
of so ldering  stoves and  muffle furnaces, in 
w hich th e  end castings are  in a lum inium  
alloy  an d  th e  casings are in  shee t a lum in ium . 
A t th e  1936 B .I .F . ,  gas-fired steam  boilers, 
in w hich h e a t in su lation  was achieved b y  
asbestos in co n ju n c tio n  w ith  an  o u te r  cover
ing  of a lum in ium  sheet were exh ib ited  by  J . 
B rockhouse an d  Co.. L td .

Flue Pipes
W e have previously  m ade reference to the  

use of a lum in ium  fo r flue pipes in dom estic  
gas-consum ing a p p a ra tu s  an d  to  th e  recom 
m en d a tio n  for a lum in ium  w hich w as m ade 
b y  th e  Société du  Gaz de P aris. F lu e  con
s tru c tio n  becom es of a ll th e  m ore im portance  
in in d u stria l p la n t w here in fin itely  g rea te r 
volum es o f gas are  b u rn t  an d  w here co rre 
spond ing ly  g rea te r volum es of h o t, corrosive 
fum es hav e  to  be  disposed of. Some of these 
in d u stria l flues m ay  be very  long, p a r ticu 
larly  w here m ulti-sto ried  bu ild ings an d  high 
fac to ry  roofs a re  invo lved , an d , a lthough  
a lum in ium  p ip ing  has been used on occa
sion, an d  w ith  m uch success, th e  tendency
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is to  em ploy iron  or tin  p la te  for th e  job 
an d  to  p ro tec t th e  m eta l by  co a tin g  w ith  a  
su itab le  p a in t.

T he requ irem en ts o f a  su itab le  p a in t are  
m any . I t  m u st be largely  im m une from 
physical and  chem ical change a t  th e  tem 
p era tu res involved; cap ab le  of fo rm ing  and  
m ain ta in in g  a  coheren t, adhesive film w hich 
will p ro te c t th e  m eta l from  corrosion b y  the 
gas com bustion  p ro d u c ts  a n d  from  high 
tem p era tu re  o x id ation ; i t  m u st itself be 
re s is tan t to  th e  p ro d u c ts  o f th e  com bustion  
of coal gas; i t  m u st be q u ick -d ry ing  and 
easy  of ap p lica tio n , in o rder th a t  tw o  or 
m ore co a ts  can  be  app lied  in qu ick  succes
sion w ith o u t special skill o r u nusua l ap p li
ances to  reduce th e  shu t-dow n of p lan t to  a 
m in im um . In  a d d itio n , i t  m ay  freq u en tly  
h av e  to  w ith s tan d  th e  ac tio n  of steam , h o t 
co tton -secd  an d  fish-oil vapours, an d  decom 
position  p ro d u c ts  o f these oils w hich m ay 
be passed w ith  th e  b u rn t gas up  th e  Hue.

A lthough  th e  m eeting  of m any  of these 
req u irem en ts is th e  p re ro g a tiv e  of th e  liquid 
po rtio n  of th e  co atin g  com position , a lu 
m in ium  pow der is u n d o u b ted ly  the  b est 
choice of p igm ent. U nlike m o st o th er pig
m ents, i t  is p rac tica lly  unaffected b y  h e a t
ing  to  red h e a t, an d  it  is unique am o n g  p ig
m en ts in  th a t  a  diffusion or a lloy ing  takes 
place slow ly betw een  i t  a n d  th e  iron  pipe, 
so th a t ,  a lth o u g h  th e  w hole of th e  organic- 
m edium  m ay be lo st by  ox id a tio n  and  ch ar
ring, th e  pipe is still p ro tec ted  by  a skin ol 
a lum in ium , perhaps m ore adhesive  th a n  the 
orig inal p a in t. A lum inium  p a in ts  a re  recog
nized as possessing b e tte r  adhesion  on 
heated  iron  th a n  are  p a in ts  p igm en ted  w ith  
o th e r m ate ria ls , a n d  th e  a lum in ium  skin, 
b e ing  of low  porosity , p rovides h ig h ly  effi
c ie n t p ro tec tio n  for th e  iron  ag a in s t ox ida
tio n  a n d  a tta c k  b y  corrosive agencies p resent 
in the  fumes; a lum in ium  ap p ears to  possess 
good resistance to w ard s these m ateria ls . 
T hese  facts, com bined w ith  reasonable  cost 
an d  easy ap p lica tio n , h av e  m ade alum inium  
pa in t a" firm favourite  for th e  p ro tec tion  of 
gas flues, b o th  in te rn a lly  and  ex ternally .

W e have a lready  referred  to  the  grow ing 
dem and  for surface co atin g  com positions 
processing n o t only h igh corrosion p ro tec 
tiv e  pow ers b u t a t  th e  sam e tim e, decorative  
p roperties capab le  of v a ria tio n  over a wide 
range. F o r  norm al purposes, p a in ts  m eeting  
these requ irem en ts have been availab le  for 
m any  years, b u t  i t  is on ly  w ith in  th e  las t 
10 years o r so th a t  com positions have been 
developed w hich satisfy  th e  m any  com plex 
m echanical, physical and  chem ical dem ands 
called for in a m edium  to  be applied  to

m etal assem blies of the  type  discussed here.
I t  is well know n, of course, th a t  the  

base of m ost of these m ore m odern types 
of p a in t consists of one o r th e  o th er of th e  
sy n th e tic  resins; these, unlike th e  o lder d ry 
ing oils, are, in the  cured  or hardened  sta te , 
re la tively  free from  subsequent ageing. T hey 
are, in ad d itio n , physically  in ert, be ing  less 
prone to  abso rb  oil o r greasy m a tte r  from  
com bustion  gases o r the  su rround ing  
atm osphere. A ccording to  th e  purpose for 
which they  are  to  be used, they  m ay possess 
ex trem ely  h a rd  surfaces, or, conversely, m ay 
m ain ta in  a  p e rm anen t a lm ost rubber-like 
form .

A p o in t of some practica l im portance , too, 
is th e  am en ab ility  of these p a in ts  to ind i
v idual con tro l in one or m ore properties. 
T hus, for exam ple, th e  stov ing  enam els 
w hich were developed m any years ago, are 
b o th  physically  and  chem ically  very  in e rt 
an d  m echanically  strong . T hey  possess th e  
d isad van tage , how ever, th a t  on th in  sheet 
assem blies where i t  is essential th a t  abso lu te  
flatness and freedom  from  w eaving be 
ob ta in ed , th e ir  use is lim ited  due to  the  
bu ck ling  w hich m ay arise du rin g  th e  sto v 
ing process. T h u s a ir-d ry ing  urea-resin- 
base p a in ts  have  been evolved w hich closely 
approach  th e  stov ing  com positions in th e ir 
general q u a lities b u t require no h ea tin g  a f te r  
app lication .

T he p riv a te  exh ib ition  described in th e  
opening  pages of th is issue of "  L ig h t 
.Metals ’’ furnished num erous exam ples of 
a lum in ium  dom estic gas assem blies b u ilt up 
from  re la tive ly  th in  sheet and  trea ted  
decoratively  w ith  these m edia.

F ina lly , the  com bined use of th e  anod iz
ing process an d  p a in tin g  tech n iq u e  should 
n o t  be lo st s ig h t of. A lthough  th ere  is no 
d o u b t th a t ,  w ith  ad eq u a te ly  degreased 
a lum in ium  sheet, p a in t ( th a t  is p rim ing) 
can 1«  m ade to  ad h ere  w ith  every  sa tisfac
tion , nevertheless, adhesion  can  be s tro n g ly  
p rom oted  by p re lim inary  surface tre a t
m ents. Of these anod iz ing  is by  fa r th e  
m ost w idely know n. T he s tra ig h tfo rw ard  
chem ical trea tm e n ts , such as th e  M .B.V . 
process o r  th e  P y alum in  m ethod  of the 
Pyrene  C o., m ay  a lso  be em ployed. P re- 
tre a tm e n t of th e  shee t in  th is w ay  is to  be 
recom m ended where very  severe dem ands 
are  to  be  m ade upon th e  coating .
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W OM EN’S ELECTRICAL EXHIBITION
D e s i g n e r s ,  I n d u s t r i a l  A r t i s t s  a n d  C r a f t s m e n  

C o - o p e r a t e d  to  A c h i e v e  S t r i k i n g  P r e s e n t a t i o n  

i n  A l u m i n i u m  a n d  P l a s t i c s  a t  a  R e c e n t  

“ B i r t h d a y ”  E x h i b i t i o n

Ri g h t .  H u W
C h  a d  w i c k , 

A.R.C.A..  A.R.AE.S.,  
th e  designer of the 
first W o m e n ’ s 
E lectrical Exhibi
tion, recently  held 
a t D orland  Hall.

L IG H T  a llo y s  n e e d  n o  in tro d u c tio n  to  
e lec tr ica l sc ien ce  a n d  p ra c tic e . I n  
e v e ry  b ra n c h  of e le c tro tec h n o lo g y  

th e y  h a v e , fo r  m a n y  y e a rs , fo u n d  w id e  
a n d  e v e r- in c re a s in g  a p p lic a t io n . I t  m u s t  
n o t  b e  a ssu m e d , h o w ev er, t h a t  novel 
fields fo r  th e i r  use  in  th is  c o n n ec tio n  n o  
lo n g e r e x is t;  p a r tic u la r ly  is  th is  t r u e  w ith

GR IL LE  constructed  from extruded 
alum inium  sections an d  Perspex 
to th e  design  of R alph  L avers by 

J. S tarkre G ardner, L td. T h is  work, 
w hich is som e 16 ft. h igh  an d  10 ft. 
w ide, ad o p ts  as its symbolism, pylons 
for overhead  transm ission lines. T he 
Perspex  panels are  deeply  engraved \r  
in to  a m assive section  of the  p la s tic .r  
T h e  bulk  of th e  m etalw ork is in ' 
n a tu ra l colour ; th e  m ullions and 
in ter-link ing  expanded  m etal being 
anodized  an d  dyed b lack.

re sp e c t to  th e  d e c o ra tiv e  
a r t s  a sso c ia te d  w ith  th e  
u se  o f, o r  p u b lic i ty  fo r, 
e le c tr ic ity  in  th e  h o m e .

A t  th e  f irs t  W o m e n ’s 
E le c tr ic a l  E x h ib it io n ,  
s ta g e d  b y  th e  B r itish  
E le c tr ic a l D e v e lo p 

m e n t A sso c ia tio n  fo r  th e  2 1 st b i r th 
d a y  c e le b ra tio n s  o f th e  E le c tr ic a l 
A sso c ia tio n  fo r  W o m e n , th e  u se  of 
a lu m in iu m  w as tu rn e d  to  go o d  a c c o u n t.

In  th is  jo u rn a l  w e h a v e  fo r  m a n y  y e a rs  
s tre ssed  th e  im p o r ta n c e  of u s in g  lig h t  
m e ta ls  in  c o n ju n c tio n  w ith  o th e r  m o d e rn  
s t ru c tu ra l  m a te ria ls  in o rd e r  th a t  th e

VIEW of th e  m ain hail of th e  Exhibition. H ere all side p anels a re  in  anodized
alum inium , dyed  b lue w ith w hite lettering. Letters for panel titles o n  th e  individual

exhibits are cut in clear Perspex, w ith edges p ain ted  blue. T h e  pho tog raphs are
reproduced  direct on to sensitized canvas.

T E FT . View of 
I—< th e  c in e m a .  
A b o v e  t h e  f e l t  
wall hangingsw 'as 
a  light - reflecting 
cove in expanded  
a lu m in iu m , a n 
odized an d  dyed 
blue.

fu lle st p o ss ib le  v a lu e  m a y  be ed u ced  
fro m  it. H u lm e  C h a d w ick , A .R .C .A .,  
A .R .A E .S . ,  th e  d e s ig n e r  o f th e  e x h ib itio n , 
h a s  e x tra c te d  fu ll v a lu e  fro m  th e  a sso c ia 
tio n  of th e se  tw o  c o m p le m e n ta ry  a sp ec ts , 
a n d , s id e  b y  s id e  w ith  m as te rp iec es  o f 
in d u s tr ia l  a r t  in  p las tic s , h e  h a s  b ro u g h t
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to g e th e r  p ro d u c ts  of sk illed  d e s ig n  a n d  
c ra f tsm a n s h ip , th e  effect o f w h ich  m a y  
ju s t ly  b e  sa id  to  b e  d u e  a lm o s t e n tire ly  
to  a lu m in iu m  a n d  P e rsp e x  w o rk in g  a s  a  
te a m .

A s e n th u s ia s ts  fo r "light m e ta ls , w e  m a y , 
p e rh a p s , b e  p a rd o n e d  fo r  c o n c e n tra t in g  
o n  o u r  ow n p a r tic u la r  su b je c t,  le a v in g  th e  
a sse ssm e n t o f th e  p a r t  p la y e d  b y  w o m en  
in  th e  e lec tr ica l in d u s tr ie s  d u r in g  w a r
tim e  to  th o se  w h o  v is ite d  th e  E x h ib it io n  
a t  D o r la n d  H a l l  d u r in g  th e  p e rio d  of its  
p u b lic  sh o w in g  fro m  O c to b e r  12  to  
O c to b e r  25.

O n e  of th e  m o st s tr ik in g  e x a m p le s  
e v o lv ed  b y  C h a d w ic k ’s c o -w o rk e rs  is th e  
a lu m in iu m  g rille  w ith  P e rsp e x  p a n e ls  
w h ic h  w as d es ig n ed  b y  R a lp h  L a v e rs  a n d  
e x e c u te d  b y  J .  S ta rk ie  G a rd n e r , L td .  
R e a d e rs  w h o  v is ite d  th e  A lu m in iu m  
E x h ib it io n  a t  S e lfr id g e ’s w ill be  
a c q u a in te d  w ith  th e  p e c u lia r  g e n iu s  o f 
th is  a r tis t ,  w h o , i t  w ill b e  re m e m b e re d , 
w a s  re sp o n s ib le  fo r  th e  d e s ig n  o f  th e  
m u ra ls  th e re . (See "  L ig h t  M e ta ls  ’’ J u ly  
in se r t  b e tw ee n  p a g e s  336 a n d  337.) In

th e  g rille , w h ich  is som e 15 f t. h ig h  a n d  
12  ft. w id e , h e  h a s  sy m b o liz e d  in  th e  
lig h t-m e ta l b o d y  of h is  w o rk  th e  s p ir i t  a n d  
p o w e r o f e le c tr ic ity  in  th e  fo rm  of a  
b a la n c e d  co m p o s itio n  b a se d  on  a n  a r tis t ic  
c o n c e p t  o f th e  g r id  sy s te m . F la n k in g  th e  
g rille , a s  m a y  b e  seen  fro m  th e  a c c o m 
p a n y in g  i llu s tra tio n , is a  series  o f 
e n g ra v e d  p a n e ls  in P e rsp e x , sy m b o liz in g , 
a g a in , th e  m u lt i tu d in o u s  u se s  of 
e le c tr ic ity .

T h e  b u lk  o f th e  m e ta lw o rk  in  th e  
g rille  is o f a lu m in iu m  a n o d iz e d  in  its  
n a tu ra l  co lo u r; th e  m u llio n s , o f e llip tic a l 
c ro ss sec tio n , a re  a n o d iz e d  a n d  d y e d  
b la c k . L in k in g  th e  p y lo n s  is a  c ro ss 
w e b b in g  o f e x p a n d e d  a lu m in iu m , a lso  
d y e d  b la c k . T h e  m e ta l s t ru c tu ra l  m e m 
b e rs  o f th is  g rille  a re  a ll  e x tru d e d  sec tio n s , 
w h ils t  th e  P e rsp e x  p a n e ls  a re  o f m assiv e  
g a u g e , fin e ly  e n g ra v e d  to  g iv e  th e  fu ll 
l ig h t-d isp e rs io n  effec t o f th e  m a te ria l.

T h e  “ c a r e e r s ”  p a n e l , o f  c u rv e d  fo rm , 
is a lso  c o n s tru c te d  o f a lu m in iu m  a n d  
P e rsp e x . T h e  u se  of th e  m e ta l h e re  is 
s ig n ific a n t in  th a t ,  b y  re a so n  of its  easy-

'T 'H E  construction  of th e  panel C areers for W omen ” entails a  curved form, the  
A atta inm ent of w hich  w as greatly simplified by the  use of alum inium . T h e  bu lk  of 

th e  m etal w ork consists of ex panded  alum inium , anod ized  an d  dyed to a  golden colour 
1 he p ho tog raph ic  panels are  reproduced  d irectly  on  Perspex, a n d  a re  illum inated from 
beh ind  to  give very strik ing  effects. T h e  panel w as executed  by  J. S tark ie  G ardner, L td.
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w o rk in g  p ro p e rtie s , i t  fa c i li ta te d  th e  
o b ta in in g  of th e  c u rv e d  sh a p e . T h e  b o d y  
o f th e  p a n e l  c o n sis ts  o f e x p a n d e d  
a lu m in iu m , a n o d iz ed  a n d  d y e d  to  a 
g o ld en  co lo u r. T h e  P e rsp e x  p a n e ls , 
£ in . th ic k , d e p ic tin g  c a re e rs  fo r  w om en  
in  th e  e le c tr ica l in d u s try ,  w ere  p ro d u c e d  
b y  p h o to g ra p h in g  d ire c t on  to  th e  se n s i
tiz ed  m a te ria l.

T h e  c in e m a  p ro v id e s  a  fu r th e r  e x am p le  
o f th e  use  o f a lu m in iu m . A b o v e  th e  
lem o n -y ello w  p le a te d -fe lt  w all co v erin g s  
is a  lig h t-re fle c tin g  co v e  in e x p a n d e d  
a lu m in iu m , a n o d iz e d  a n d  d y e d  b lu e . 
In c id e n ta l ly ,  in  c o n tra s t  to  th is  h ig h ly  
d e c o ra tiv e  u se  o f th e  m e ta l fo r re flec tiv e  
p u rp o se s , re fe re n ce  m ig h t  b e  m a d e  to  th e  
sh o c k  c ra d le  e x h ib it  in  th e  b a y  d e v o te d  
to  n u rs in g . T h is  a p p a ra tu s ,  m a n u fa c 
tu r e d  b y  T h e  M ed ica l S u p p ly  A sso c ia tio n , 
L td . ,  co n sis ts  o f  a  l ig h t-m e ta l sh ie ld , o f 
th e  u su a l fo rm , in to  th e  in te r io r  o f w h ic h  
a re  f itte d  a  n u m b e r  o f e le c tr ic  la m p s  fo r 
p ro v id in g  w a rm th , th e  h e a t  b e in g  d irec te d  
on  to  th e  p a t ie n t  b y  a  se rie s  o f a n o d iz ed  
a lu m in iu m  p la n e  re flecto rs.

F ro m  th e  s ta n d p o in t  o f th e  d e s ig n er 
a n d  c o n s tru c to r , th e  a c tu a l  u se  m ad e  of 
l ig h t  m e ta ls  in  th is  e x h ib itio n  is p ro b a b ly  
of so m e w h a t less im p o r ta n c e  th a n  th e  
im p lic a tio n s  of th a t  u se . W e  h a v e , a t  a ll 
tim e s , s tre ssed  th e  g re a t  p o ss ib ilitie s  a n d  
a d v a n ta g e s  o f e m p lo y in g  a lu m in iu m  in 
c o m b in a tio n  w ith  p la s tic s  : th e  a sso c ia tio n  
is so m e w h a t n a tu r a l ,  b o th  b e in g  c o n s tru c 
tio n a l m a te r ia ls  o f c o m p a ra t iv e ly  re ce n t 
o r ig in , a n d  b o th , c e r ta in ly , b e in g  a t  th a t  
s ta g e  of d e v e lo p m e n t w h e n  th e ir  p o te n 
tia lit ie s  a re  b e co m in g  reco g n ized  a t  la rg e .

T h e  p ro b le m , h o w e v e r, a ssu m e s  a  so m e
w h a t  b ro a d e r  fo rm . L ig h t  m e ta ls  c a n  b e  
co m b in e d , n o t o n ly  w ith  p la s tic , b u t ,  in  
o n e  o r  o th e r  o f th e ir  m a n y  a v a ila b le  
fo rm s, m a y  b e  u sed  in  c o n ju n c tio n  w ith  
te x tile s , w ith  w ood , a n d  (w ith  d u e  p re 
c au tio n s)  w ith  m a n y  ty p e s  o f  p la s te r  
b o a rd .

T h e  s id e  p a n e ls  of th is  p a r t ic u la r  e x h i
b itio n  c a n  se rv e  to  em p h a size  th e  sp ec ia l 
m erits  of a lu m in iu m  fo r d isp la y  p u rp o se s . 
I t s  a v a i la b i li ty  in a  w id e  v a r ie ty  of 
g au g es , in  sh e e t fo rm  u p  to  th e  la rg e s t 
sizes, g iv es th e  d isp la y  a r t i s t  e v e ry  o p p o r 

tu n ity  to  w o rk  o u t  h is  d esig n s u n h a m 
p e re d  b y  g ro sser m a te r ia l  c o n s id e ra tio n s . 
S u rfa ce  fin ish , co lo u r, ev en  m e th o d  o f  
e x e c u tin g  le tte r in g  a n d  d e c o ra tiv e  d esig n  
itse lf, m a y  a ll  b e  v a r ie d  o v e r  a  v e ry  w ide  
ra n g e . I t  is  in  p o in t o f fa c t, so m e w h a t 
in s tru c t iv e  to  c o m p a re  m o d es o f t r e a tm e n t  
a n d  desig n  a s  exem p lified  b y  th e  e x h ib i
tio n  a t  S e lfrid g es, w ith  th o se  a d o p te d  
h e re .

T h e  e m p lo y m e n t of e x p a n d e d  a lu 
m in iu m  a s  a  d e c o ra tiv e  m e d iu m  is so m e
w h a t n o v e l, b u t ,  a s  m a y  b e  seen  in  th e  
case  o f th e  " c a r e e r s  p a n e l ,”  possessed  of 
g re a t  p o ss ib ilitie s  w h en  h a n d le d  by 
d e s ig n e rs  o f ta le n t  a n d  c ra f tsm e n  o f  
e x p e rie n c e . T h e  v e ry  s ig n if ic a n t use  of 
th e  m e ta l in  th is  fo rm  in  R a lp h  L a v e r s ’s- 
g rille , is a ll th e  m o re  s tr ik in g  b y  re a so n  of 
th e  fa c t  th a t  it is em p lo y e d  so sp a r in g ly .

T h e  use  of e lec tr ica l e n e rg y  in th e  
in d u s tr ia l  a n d  d o m es tic  sp h e re s  e n ta ils , 
a s  w e  h a v e  in d ic a te d , th e  e m p lo y m e n t of. 
la rg e  a m o u n ts  o f a lu m in iu m  in  e v e ry  c o n 
c e iv a b le  fo rm . T h e  o v e rh e a d  tran sm iss io n  
lin e s  w h ich  d is tr ib u te  th e  p o w e r c o n sis t, 
th em se lv es , o f s tee l-co red  a lu m in iu m ; t h e  
b u lk  o f th e  c o o k in g  u ten s ils  d e s ig n ed  fo r  
u se  w ith  th e  m o d e rn  e lec tric  s to v e , a g a in , 
co n s is t  o f m ass iv e  l ig h t m e ta l, a p p r o p r i 
a te ly  fo rm ed  fo r effic ient c o n ta c t  h e a tin g . 
S q u irre l-c ag e  ro to rs  fo r d o m es tic  fa n s , a n d  
th e  m a jo r  p o rtio n  of th e  b o d y w o rk  of th e  
e lec tric  w a sh in g  m ac h in e  fu rn ish  in s ta n c e s  
of th e  a lm o s t ex c lu s iv e  use  of l ig h t  a llo y .

O n  th e  m a in la n d  o f E u ro p e , to  a n  e v en  
fa r  g re a te r  e x te n t  th a n  in  th is  c o u n try , 
lig h t m e ta ls  h a v e  e s ta b lish e d  them selves: 
firm ly  a s  s t ru c tu ra l  m a te ria ls  in e lec trica l 
e n g in e erin g . T h u s , in  th e  S e p te m b e r  issue 
o f " L i g h t  M e ta ls ”  (p ag e  438), w ill be 
fo u n d  a  m o s t e x te n s iv e  l is t  o f a p p a r a tu s  o f 
a ll ty p es , m a in ly  fo r  d o m es tic  use, 
e m p lo y in g  a lu m in iu m  in  p lac e  o f th e  c o n 
v e n tio n a l c o p p e r  o r  b ra ss . W e  have- 
re c e n tly  h e a rd ,  to o , th a t ,  in  N o rw a y , th e  
use  o f th e  m e ta l on  a n  in c re a se d  sca le  f o r  
su ch  p u rp o se s  a s  th e se  is a lre a d y  u n d e r  
a c tiv e  c o n s id e ra tio n . I t  is im p o r ta n t  t o  
n o te  t h a t  in  e le c tr ica l e n g in e e r in g  a lu 
m in iu m  a llo y s  a re  c a p a b le  o f m ee tin g  in
fu ll th e  m o st s tr in g e n t  p h y s ic a l,  m e c h a n i
ca l a n d  a r tis t ic  re q u ire m e n ts .
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N E W S
No Light Metals Here

TH E  h a ra sse d  H g h t-m e ta ls  te c h n o lo g is t , 
se ek in g  d iv e rs io n  in  re a lm s o f  a r t  fa r  

rem o v ed  fro m  a lu m in iu m  a n d  m a g n e s iu m , is 
re c o m m e n d e d  to  v is i t  th e  e x h ib it io n  "  Le 
T h é â tre  d e  la M o d e ,"  w h ich , sp o n so re d  b y  
th e  C o n tin e n ta l  “  D a ily  M a il,”  w ill be  o p en  
a t  th e  P r in c e s  G a lle ries , P ic c a d illy , u n t i l  
N o v e m b e r  IS.

W e a re  n o t  a c c u s to m e d  in  th ese  p a g e s  to  
ly r ic a l rh a p so d y , a n d  find g re a t  d if f ic u lty  in 
d o in g  a d e q u a te  ju s t ic e  to  t h e  b e a u tifu l  s e t 
t in g s  in  w h ich  a  m u lt i tu d e  o f  w ire  lig u r-  
e t te s  d e m o n s tr a te  in  so  life lik e  a  m a n n e r  th e  
a r t  a n d  im a g in a tio n  o f th e  p a in te r s ,  sc u lp 
to rs , d re ss m a k e rs , h a ird re s se rs  a n d  jew elle rs  
o f  P a r is .

A ll p ro fits  from  th e  e x h ib itio n  w ill go  to  
th e  R .A .F .  B e n e v o le n t F u n d  a n d  to  F re n c h  
c h a r i t ie s .

SM A LL saucepan  sp u n  in 16 gauge a lu 
m inium sheet. T h is  specim en has been 
in constan t use since 1895, and , beyond 

surface scra tch ing , show s no  sign of wear. 
T h e  handle, w hich  has been  rem oved, is of 
brass, riveted to th e  p an  w ith copper rivets. 
N o corrosion w hatev er h a s  occurred  a t the  
con tac t areas.

Aluminium—W a r  to Peace

VA R IO U S  re fe ren ce s  in  th e  S e p te m b e r  
issu e  o f "  L ig h t  M e ta ls  ”  w ere  m a d e  to  
t h e  A lu m in iu m  E x h ib i t io n , re c e n t ly  h e ld  in 

B irm in g h a m . T h is  w as d e sc rib e d  a s  b e in g  
sh o w n  a t  J o h n  L e w is 's , L td . ,  B irm in g h a m ; 
it  sh o u ld  h a v e  b e e n , o f  co u rse , a t t r ib u te d  
to  L e w is’s, L td . ,  a  c o n c e rn  in  n o  w a y  c o n 
n e c te d  w ith  J o h n  L e w is’s, L td . ,  L o n d o n . 
W e  te n d e r  o u r  a p o lo g ie s  fo r  a n y  in c o n v e n i
e n c e  c a u se d  b y  th is  m is s ta te m e n t.

G e n e r a l ,  T e c h n i c a l  

a n d  C o m m e r c i a l

A l u m i n i u m  p a c k  f o r  c o d ' s  r o e .  w .
tM ohn  a n d  Son, Bergen, N orw ay. T h is 

p ressed  can, w hich  m easures 5J ins. diam. 
a n d  2J ins. deep, is provided w ith a 
shou ldered  body to tak e  a  clip an d  h and le  
for conversion to use as an  em ergency 
saucep an .

New Electrode Holder

FR O M  a .  s .  Y o u n g  a n d  C o ., L td . ,  w e h a v e  
rece iv ed  d e ta i ls  o f th e  n e w  "  P re ss -  

g r ip  ”  e le c tro d e  H older, o n e  m o d e l o f w h ic h  
is now  b e in g  su p p lie d  w ith  a n  a lu m in iu m  
co re  fo r use w ith  w e ld in g  c u r re n ts  u p  to  150 
a m p s .

T h e  a lu m in iu m  co re  is  c la im ed  to  s ta n d  u p  
v e ry  w ell to  w o rk sh o p  use  a n d  is, o f c o u rse , 
c o n s id e ra b ly  lig h te r  th a n  a  h o ld e r  o f th e  
sa m e  size  b u t  w ith  a  c o p p e r  co re , w e ig h in g  
o n ly  154 oz . a g a in s t  1 lb . 12 oz. fo r  th e  
co p p e r-c o re d  h o ld e r.

I.B.F. Session 1945-46

TH E  fo llo w in g  p ro g ra m m e  h a s  been  c o m 
p iled  fo r  th e  1945-46 session  of th e  I n s t i 

tu t e  o f  B r i t is h  F o u n d ry m e n :—

L o n d o n  S ec tio n  
N o v e m b e r  2 8 .— P ro fe s so r  S h e s to p a l’s  p a p e r  

o n  "  T h e  T e c h n o lo g ic a l P r in c ip le s  of 
C a s tin g  D e s ig n ,"  p re se n te d  b y  M r. 
C. H . K a in , D ire c to r , L a k e  a n d  E l l io t t ,  
L td . ,  C h a rin g  C ross H o te l, 7 .3 0  p .m . 

D e c e m b e r  14.— S o cia l F u n c t io n — d e ta ils
la te r .

1946.
J a n u a r y  9 .— A n in fo rm a l d isc u ss io n  on  

"  P a te n t  L aw s a s  A ffec tin g  th e  M eta l-
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lu rg ic a l  I n d u s t r y ,"  C h a r in g  C ross 
H o te l ,  7 .30  p .m .

J a n u a r y  3 0 .— W o rk s  v is it to  E a lin g  P a rk  
F o u n d ry ,  L td .

F e b r u a ry  2 7 .— "  O p p o r tu n itie s  fo r  th e  
F o u n d ry  T e c h n ic a l in  I n d i a , "  b y  M r. J .  
B la k is to n , M .I .'M e c h .E ., M o d e rn  F o u n 
d rie s , H a lif a x . C h a rin g  C ross H o te l, 
7 .3 0  p .m .

M arch  2 7 .— "  T h e  E d u c a tio n  a n d  R e c ru i t 
m e n t  o f F o u n d ry m e n ,"  b y  D r . In g a ll . 
C h a r in g  C ro ss H o te l ,  7 .3 0  p .m .

A p ril 2 4 .— A n n u a l G en e ra l M e etin g , fo llow ed  
b y  a  S h o r t  P a p e r  C o m p e ti t io n  o n  a  
sp e c ia l s u b je c t  t o  b e  a n n o u n c e d  la te r .  
C h a r in g  C ross H o te l ,  7 .3 0  p .m .

M ay  2 2 .— W o rk s  v is i t  to  L a k e  a n d  E l l io t t ,  
L td . ,  B ra in tre e .

F .  A rn o ld  W ilso n , H o n . S ec ., c a re  o f 
W illiam  J a c k s  a n d  C o ., L td . ,  W in c h e s te r  
H o u se , O ld  B ro a d  S tre e t ,  L o n d o n , E .C .2 .

T h e  E a s t  A n g lia n  s e c tio n  h a s  m e e tin g s  
a n d  le c tu re s  a r ra n g e d  fo r  th e  fo llo w in g  
d a te s :— N o v e m b e r  8, F e b r u a ry  14 a n d  
M arch  14. D e ta ils  o f th e  a r ra n g e m e n ts  fro m  
th e  H o n . S ec ., A . N . S u m n e r , M essrs. 
R e a v e ll C o ., L td . ,  R a n e la g h  W o rk s , 
Ip sw ic h .

T h e  S lo u g h  se c tio n  h a s  m e e tin g s  a n d  lec 
tu re s  a r ra n g e d  fo r  th e  fo llo w in g  d a te s :—  
N o v e m b e r  15, D e c e m b e r  6, J a n u a r y  17, 
F e b r u a ry  14, M a rc h  14, A p ril  11 a n d  M a y  9. 
D e ta ils  o f th e  a r ra n g e m e n ts  .from th e  H o n . 
S ec ., F .  J .  P ik e , E n c o in b e  C o tta g e , F a i r 
field  L a n e , F a rn h a m  R o y a l, B u c k s .

Business Notices

WE  a re  in fo rm e d  b y  K a y s e r  E lliso n  a n d  
C o ., L td . ,  s te e l m a n u fa c tu re rs ,  Sheffield , 
t h a t  M r. P . B . H e n sh a w , jo in t  m a n a g in g  

d ir e c to r  o f th is  c o m p a n y , h a s  been  e lec ted  
p re s id e n t o f th e  C ru c ib le  S tee l M a k e rs ' 
A sso c ia tio n .

F ro m  C h a rle sw o rth  B o d ie s  f l 9 3 1 ), L td . ,  
w e  h a v e  been  in fo rm e d  th a t ,  a s  fro m  S e p 
te m b e r  1 1, 1945, M r. F .  W a lk d e n  h a s  been  
a p p o in te d  ch ie f  b u y e r  fo r  th e  C h a rle sw o rth  
G lo u c e s te r  fa c to r ie s  c o v e r in g  su p p lie s  f o r  
a i r c ra f t  a ssem b lie s , "  C h a r le s w o rth  "  a i r 
c r a f t  c o m p o n e n ts , a n d  "  C h a rle sw o rth  "  
k itc h e n  u n its  fo r la n d , se a  a n d  a ir .

F o llo w in g  a re c o m m e n d a tio n  b y  th e  
B o a rd  o f S h o r t  B ro s . (R o c h e s te r  a n d  B e d 
f o rd ) ,  L td . ,  th e  M in is te r  o f S u p p ly  a n d  A ir
c r a f t  P ro d u c t io n  h a s  a g re e d  to  th e  sa le  o f  
K e n t  A lloys, L td . ,  to  D a w n a y , D a y  a n d  C o ., 
L td . ,  w h ic h  c o n c e rn  h a s  p u rc h a se d  th e  
e n tir e  sh a re  c a p i ta l .  T h e  p o lic y  o f th e  c o m 
p a n y  re m a in s  u n c h a n g e d  a n d ,  u n d e r  th e  
j o in t  m a n a g e rsh ip  o f  F .  I I .  H o u lt ,  w ill c o n 
t in u e  i ts  b u s in e ss  o f  m a n u fa c tu r in g  a n d  
m a c h in in g  h ig h -g ra d e  a lu m in iu m , m a g n e 
s iu m  a n d  h e a v y  n o n -fe rro u s  a llo y  c a s tin g s .

T h e  B r itish  A lu m in iu m  C o ., L td . ,  th e  
te m p o ra ry  h e a d  office o f  w h ich  is a t  Salis-' 
b u r y  H o u se , L o n d o n  W all, L o n d o n , E .C .2 , 
a n n o u n c e s  t h a t  i t s  te le g ra p h ic  a d d re ss  h a s  
been  c h a n g e d  to  "  B r ita lu m in  A v e  L o n 
d o n .”  T h e  a d d re ss  fo r  c ab le s  w ill be  
"  B r i ta lu m in  L o n d o n ."

ALU M IN IU M  FO U N D R Y  ALLOYS

FU R T H E R  to  h is  o r ig in a l  a c c o u n t  e n ti t le d  
‘‘ S e lec tio n  a n d  P re p a ra tio n  o f  A lu 
m in iu m  F o u n d ry  A llo y s ,”  p u b lish e d  in  

"  L ig h t  M e ta ls ,”  M a rch , 1945, p ag e  103, 
a n d  to  a  le t te r  f ro m  F .  N . S m ith , ch ie f 
m e ta llu rg is t ,  K e n t  A llo y s, L td .  ( "  L ig h t  
M e ta ls ,”  A u g u s t,  p a g e  4 0 2 ), E . C a r r in g to n , 
in  a n s w e r  to  th e  l a t t e r  ite m , h a s  fo rw a rd e d  
th e  fo llo w in g  c o m m e n ts :—

"  I n  re p ly  to  S m ith ’s  le t te r  in  y o u r  
A u g u s t  issu e , I  c e r ta in ly  a g re e  t h a t  la b o ra 
to ry  c o n tro l  is  e s se n tia l in  a l l  a lu m in iu m  
fo u n d rie s  if  th e  b e s t  c a s t in g s  w ith  th e  b e s t 
p h y s ic a l p ro p e r t ie s  a re  to  b e  o b ta in e d , b u t  
th e re  is n o  d o u b t  t h a t  th e  h ig h  s t r e n g th  
a llo y s  D .T .D . 298-304 a n d  D .T .D . 300 
re q u ire  m u c h  m o re  c a re  a n d  te c h n ic a l  sk ill 
th a n  so m e o f th e  n o n -h e a t  t r e a ta b le  a llo y s .

”  O n  th e  issu e  o f  th e  u se  o f  a lu m in iu m  
d ies , M r. S m ith  a n d  m y se lf d o  n o t  a p p e a r  
to  ag re e  so  w ell, b u t  som e o f th is  d isa g re e 

m e n t m a y  b e  d u e  to  m is u n d e rs ta n d in g .
"  I  o u g h t,  p e rh a p s , f irs t  to  p o in t  o u t  t h a t  

I  h a v e  n o t  c la im ed  b e t t e r  p h y s ic a l p ro p e r 
t ie s  a s  o n e  o f  th e  a d v a n ta g e s  g iv e n  b y  a lu 
m in iu m  d ies. A c tu a lly , I  d id  n o t  k n o w  
w h e th e r  th e y  w ere  b e t t e r  o r  n o t  u n ti l  I  re a d  
M r. S m ith ’s le t te r ;  b u t  in  v iew  o f  th e  f a c t  
t h a t  iro n  d ies g iv e  b e t t e r  p ro p e r t ie s  th a n  
sa n d  m o u ld s  b ecau se  o f  h ig h e r  c o n d u c tiv i ty , 
o n e  m ig h t p e rh a p s  e x p e c t  a lu m in iu m  d ies 
to  g iv e  so m e w h a t b e t te r  p ro p e r t ie s  th a n  iro n  
d ies fo r  th e  sa m e  re a so n . S m ith  r a th e r  
s tre sses  th is  e ffe c t o f  h ig h e r  c o n d u c t iv i ty  on  
p h y s ic a l p ro p e rtie s , b u t  th is  is  n o t  n e c e s
s a ry , a s  a l l  fo u n d e rs  w ill ag ree  t h a t  th e  
h ig h e r  f ig u res fo r  d ie -c a s t t e s t  b a r s  g iv en  o n  
a ll  B .S .S . sp e c ific a tio n s  a r e  a c tu a l ly  
o b ta in e d . H is  e x p e r im e n ts  w ith  d if fe re n t 
d ie  m a te r ia ls  a re  v e ry  in te re s t in g , a n d  i t  is  
h o p ed  t h a t  he  m a y  th in k  th e m  o f  su ffic ien t 
g en e ra l in te r e s t  to  m e r it  p u b lic a t io n .
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"  B e fo re  le a v in g  th is  q u e s t io n  o f  th e rm a l 
c o n d u c t iv i ty ,  I  w o u ld  d ra w  a t te n t io n  to  
S m ith ’s firs t le t te r  in  y o u r  A p ril issue . H e 
sa y s: ' , th e  th e rm a l e x p a n s io n  o f
th e  d ie  m a te r ia ls  is  a lm o s t  a  n eg lig ib le  fac
t o r  in d e te rm in in g  th e  c o n s t ra in t  to  th e  
c o n t r a c t io n  o f th e  c a s t in g  in  th e  d ie  p ro 
v id e d  th e  th e rm a l c o n d u c t iv i ty  o f  th e  d ie  
m a te r ia l  is o f  a  r e la t iv e ly  h ig h  o r d e r .’ I  
ta k e  th is  to  m ean  t h a t  w ith  h ig h  c o n d u c 
t iv i ty  th e re  is v e ry  l i t t le  c o n s tra in t .  In  
S m ith ’s seco n d  le t te r  in  y o u r  A u g u s t  issue  
h e  say s: ‘ B y  m e a n s  o f  a n  e x te rn a l ly  a p p lie d  
c o o la n t ,  a s  su g g e ste d  b y  C a rr in g to n , th e  
r a te  o f  h e a t  tr a n s fe r  th ro u g h  th e  d ie  c o u ld , 
o f  co u rse , b e  in c re a s e d .’ W e  th e re fo re  h a v e  
a  ' re la t iv e ly  h ig h  c o n d u c t iv i ty , ' a s  m e n 
tio n e d  a b o v e ; b u t ,  la te r ,  S m ith  sa y s , ' T o  
r e tu rn  to  th e  u se  o f  a n  e x te rn a l  c o o la n t, 
th is  w o u ld  r e s u l t  o b v io u s ly  in  a  low er d ie  
te m p e ra tu re  a n d  c o u ld , th e re fo re , be 
e x p e c te d  to  in c rease  th e  c o n s t ra in t  u n d e r  
w h ich  th e  c a s t in g  w o u ld  co o l, sin ce  th e  
c o o lin g  ra n g e  w o u ld  b e  g re a te r . F a r  fro m  
b e in g  e l im in a te d , c ra c k in g  w o u ld  be  e x 
p e c te d  to  in c re a s e .’ T h e se  tw o  s ta te m e n ts  
do  n o t  a p p e a r  to  a g ree .

"  In  d isc u ss in g  th e  q u e s tio n  o f  th e rm a l 
e x p a n s io n , S m ith  s ta te s  t h a t  w h en  a  d ie  h a s  
b eco m e  w o rk ed  in , i t  h a s  a  c o n s ta n t  te m 
p e ra tu re  w ith  a f lu c tu a tio n  ra n g e  o f  o n ly  
±  10 d eg rees  C. A d m itte d ly , a  th e rm o 
c o u p le  co u ld  be in se rte d  in  a n y  d ie  w hich  
w o u ld  g iv e  a  re a d in g  o f  th is  o rd e r , b u t  t h a t  
w o u ld  o n ly  in d ic a te  th e  te m p e ra tu re  o f  th e  
m a ss  o f m e ta l  su r ro u n d in g  th e  th e rm o 
co u p le . In fo rm a t io n  a b o u t  su c h  a  te m p e ra 
tu re  is q u i te  u se fu l, b u t  re su lts  o b ta in e d  
w o u ld  d e p e n d  u p o n  th e  p o s itio n  o f  th e  
co u p le .

“  T h e  a c tu a l  th e rm a l c o n d it io n s  d u r in g  
c a s t in g  a re  n o t  b y  a n y  m e a n s  so sim p le . 
N ic h o lso n 1 h a s  ta k e n  re c o rd s  o f  d ie  te m 
p e ra tu re s . T h e  c h a r t  w h ich  he  re p ro d u c e s  
sh o w s v e ry  l i t t le  v a r ia t io n  in te m p e ra tu re , 
a n d  is p laced  in  s ig h t  o f  t h e  d ie  c a s te r  to  
sh o w  h im  ho w  th e  d ie  is w o rk in g ; b u t  
N ic h o lso n  g iv e s  a  t im e - te m p e ra tu re  d ia g ra m  
w h ich  sh o w s th e  te m p e ra tu re  v a r ia t io n s  a t  
fo u r  d if fe re n t p laces  in  th e  d ie . T h e  one 
n e a r  th e  c a s t in g  sh o w s a  fa r  g r e a te r  v a r ia 
tio n  th a n  th e  o th e rs , a n d  N ic h o lso n  say s,
'  A n y  d ie  a t  w o rk  is  a  c o m p le x  of p u ls a tin g  
te m p e ra tu re  g r a d ie n ts .’ T h is , I  th in k , v e ry  
a p t ly  d esc rib e s  th e  c o n d itio n s . A g a in , 
M ic k e l,2 in  a n  a r t ic le  on  d ie  stresses" (in  
p re ssu re  d ie s ) , s a y s , '  Im m e d ia te ly  b efo re  
th e  in je c t io n  o f  th e  m e ta l  th e  te m p e ra tu re

1 " Metal Industry," 1945/67/305.
2 Metal Industry," 1945/67/276.

o f  th e  d ie  stee l, c o n s id e re d  o v e r  th e  w hole 
o f  th e  d ie , is u n d o u b te d ly  ir re g u la r ly  d is 
t r ib u te d ,  a n d  th e  d ie  is  c o n s e q u e n tly  s u b 
je c te d  to  th e rm a l s tre sses . A t  th e  in s ta n t  
w h en  th e  m o lte n  m e ta l co m es in to  c o n ta c t  
w ith  th e  su rface  o f  th e  d ie  th e  te m p e ra tu re  
o f  th e  su rfa c e  is su d d e n ly  ra ised  b y  a  v e ry  
c o n s id e ra b le  a m o u n t .  E v e n  th o u g h  the  
te m p e ra tu re  o f  th e  m e ta l, sa y , 600 d eg rees 
C ., h a s  n o  effec t on  th e  m ic ro -s tru c tu re  o f  
th e  s te e l, i t  d o es  p ro d u c e  a  v e ry  s te e p  te m 
p e ra tu re  g r a d ie n t  b e tw een  th e  su rface  of 
th e  s te e l w h ic h , a lm o s t  in s ta n ta n e o u s ly , 
a s su m e s  th e  te m p e ra tu re  o f  th e  m e ta l, a n d  
th e  u n d e r ly in g  m e ta l. . . . T h e  su rface
la y e r  e x p a n d s , te m p o ra r i ly , a  v e ry  a p p re 
c ia b le  e x te n t .  . . . '

"  M ickel p la c e d  th e rm o -c o u p le s  o f a  
sp e c ia l ty p e  v e ry  c lose in d e e d  to  th e  su rface  
o f th e  d ie  w h ich  cam e  in  c o n ta c t  w i th  th e  
m o lte n  m e ta l, a n d  re c o rd e d  th e  te m p e ra 
tu re  d u r in g  a  n u m b e r  o f  sh o ts . H e  fo u n d  
th a t  th e  d ie  te m p e ra tu re  in c re a se d  b y  m o re  
th a n  300 d eg rees  C ., th e  m a x im u m  te m 
p e ra tu re  b e in g  30 to  70 d eg rees  C . h ig h e r  
th a n  th e  c a s t in g  te m p e ra tu re  o f  th e  m e ta l. 
T h is  h e  a t t r ib u te s  to  th e  f r ic t io n  o f th e  
m o lte n  m e ta l  a g a in s t  th e  in g a te , b u t  a  
la rg e  p ro p o r t io n  o f  th e  in c rease  w ill b e  d u e  
to  s im p le  c o n d u c t iv i ty  a n d  w o u ld  be 
o b ta in e d  in  a  g r a v i ty  d ie . M ickel say s,
' T h e  o th e r  r e m a rk a b le  r e s u l t  is  th e  r a p id  
r a te  a t  w h ich  th e  te m p e ra tu re  in c rease s , 
r is in g  b y  m o re  th a n  300 d eg rees  C. in  less 
th a n  o n e  th o u s a n d th  o f  a  se c o n d .
O n ly  a f te r  a b o u t  15 secs h a s  i t  fa llen  to  
th e  s te a d y  d ie  te m p e ra tu re  a t  a b o u t  300 
d eg rees  C .’

W h ils t  b o th  N ic h o lso n  a n d  M ickel w ere 
e x p e r im e n tin g  w ith  p re ssu re  d ies , i t  is 
o b v io u s  t h a t  s im ila r  c o n ta c ts  a n d  s im ila r  
c o n d u c tiv it ie s  o c c u r  in  g r a v i ty  d ies . If , 
th e n , w e h a v e  a  d ie  w h ich  h a s  to  coo l in  a  
few  se co n d s f ro m  a  te m p e ra tu re  a p p ro a c h 
in g  th e  m e lt in g  p o in t  o f  th e  a lu m in iu m  
a llo y  to  a  te m p e ra tu re  a t  w h ich  th e  c a s t in g  
m a y  b e  re m o v e d , th e  te n d e n c y  fo r  th e  c a s t
in g  to  c ra c k  w ill d e p e n d  u p o n  th e  d iffe ren ce  
in  coeffic ien t o f  e x p a n s io n  b e tw e e n  th e  a lu 
m in iu m  a llo y  used  a n d  th e  d ie  m a te r ia l .  I f  
t h a t  o f  th e  d ie  m a te r ia l  is  o n ly  h a lf  t h a t  o f 
th e  c a s tin g , a n d  if  th e  c a s t in g  is v e ry  h o t  
s h o r t ,  i t  is  d ifficu lt to  see h o w  i t  c a n  fa il to  
c ra c k , e v e n  th o u g h  th e  s t r u c tu r e  a n d  p h y s ic a l 
p ro p e r t ie s  o f  each  p o r t io n  w h ich  d o es  n o t  
c o n ta in  a  c ra c k  a re  q u i te  g o o d . I f , on  th e  
o th e r  h a n d , a n  a lu m in iu m  d ie  is co o lin g  
th ro u g h  th e  sa m e  r a n g e  a s  th e  a lu m in iu m  
c a s t in g  w h ich  i t  lia s  p ro d u c e d , th e re  sh o u ld  
be l i t t le  d a n g e r  o f  c ra c k in g , a n d  i t  is  a  fa c t  
t h a t  c a s t in g s  a re  b e in g  m ad e  in  a lu m in iu m
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d ies w h ich  c o u ld  n o t  p o ss ib ly  be  m a d e  in  
iro n  d ies.

"  A s re g a rd s  th e  w o rk in g  te m p e ra tu re  o f  
a lu m in iu m  d ies , so  m a n y  fa c to rs  a re  
in v o lv e d , su c h  a s  th e rm a l c o n d u c tiv ity , 
specific h e a t ,  su rfa c e  c o lo u r  a n d  fo rm , r a d ia 
t io n , e tc . ,  t h a t  I  w o u ld  n o t  lik e  to  e x p re ss  
a n  o p in io n  a s  to  w h ich  h a s  th e  m o s t  effect. 
T h is  c o u ld  o n ly  h e  fo u n d  b y  c a re fu l  e x p e r i
m e n ts , a n d  i t  is  h o p ed  th a t  su c h  e x p e r i
m e n ts  w ill b e  c a rr ie d  o u t .  I  c a n  o n ly  say  
th a t ,  in a c tu a l  p ro d u c tio n , lo w er te m p e ra 
tu re s  a re  u se d  fo r  a lu m in iu m  d ie s  th a n  fo r  
iro n  d ies . I  q u i te  a g re e  t h a t  h ig h  d ie  te m 

p e ra tu re s  fo r  a n y  p a r t ic u la r  d ie  m a te r ia l  a re  
to  be  p re fe rre d , b u t  o n ly  e x p e rien ce  can  
sh o w  w h e th e r  h ig h e r  o r  low er te m p e ra tu re s  
ca n  be u se d  w ith  a  n ew  d ie  m a te r ia l. 
A d m itte d ly , to o ,  a  low  d ie  te m p e ra tu re  
g iv es , in n o rm a l p ra c tic e  w ith  iro n  d ie s  a t  
a n y  ra te ,  ro u n d e d  c o rn e rs  a n d  la c k  o f  d e ta il , 
b u t  i t  seem s re a so n a b le  to  e x p e c t  a  g re a te r  
ra n g e  o f  te m p e ra tu re  v a r ia t io n  a t  th e  die 
su rface  o f a lu m in iu m  d ies o w in g  to  th e  
g re a te r  c o n d u c tiv ity  o f a lu m in iu m , a n d  
th u s  sh a rp  c o rn e rs  co u ld  b e  o b ta in e d  
a l th o u g h  th e  a v e ra g e  d ie  te m p e ra tu re  w as 
lo w .” — E .  C a r r in g t o n .

N E W  LIGHT-WEIGHT TRAILER

WIL L  w a r- t im e -s t im u la te d  a i r c r a f t  d es ig n  
be  a p p lie d  to  th e  p o s t-w a r  a u to m o b ile , 

t r u c k ,  a n d  t r a i le r?
F i r s t  in d ic a tio n  o f  w h a t  m a y  b e  a  t r e n d  

1 1 1  a u to m o tiv e  d e s i g n  is th e  n ew  
e x p e r im e n ta l  r e v o lu tio n a ry  lig h tw e ig h t  
re fr ig e ra te d  a u to - t r a i le r  d e s ig n e d  fo r

c o n tr ib u te d  to  its  s t r u c tu r a l  s t r e n g th .  T h e  
en g in ee rs  u se d  th e  m o n o c o q u e  c o n s tru c tio n  
p r in c ip le s  a s  a p p lie d  to  a i r c ra f t .

T h e  new  tr a i le r  w as in te n d e d  p r im a rily  for 
m il i ta ry  use— fo r t r a n s p o r t in g  fro ze n  m e a ts , 
a n d  p re s e n te d .s e v e ra l  a d v a n ta g e s  fo r  A rm y  
use . I t  co u ld  b e  eas ily  lo ad ed  a b o a rd  sh ip .

EX PER IM EN TA L refrigerated trailer, designed on aeronautical engineering p rin 
ciples an d  built of alum inium  alloys, w eighs only half as m uch as stan d ard  
refrigerated trailer now  used by th e  U .S. Army. Here the  sem i-trailer, pa in ted  khak i 

brow n, is show n a ttach ed  to an  Army tracto r. It w as designed an d  constructed  for 
Q uarterm aster C orps by Fairchild  Aircraft.

m il i ta ry  use . T h o u g h  in  o p e ra tio n  fo r  
a lm o s t  a  y e a r , d e ta i ls  o f  th is  m o d e l h a d  been 
k e p t  se c re t fo r s e c u r i ty  p u rp o ses .

F o llo w in g  w e ll-e s tab lish ed  a ir c ra f t  p re 
c e d e n ts , e n g in e e rs  o f  th e  F a irc h ild  C o. c u t  
51 p e r  c e n t ,  off th e  w e ig h t o f th e  ty p ic a l  
a u to m o tiv e  t r a i le r .  L ig h t  w e ig h t, h ig h  
s t r e n g th  a lu m in iu m  a llo y s  m a d e  fo r  m u ch  
o f th e  r e d u c tio n  in  w e ig h t. O th e r  fa c to rs  
t h a t  c o n t r ib u te d  to  a  l ig h te r  u n i t  w ere  a  
n ew  l ig h te r  r e f r ig e ra t in g  u n i t  a n d  re d e s ig n 
in g  th e  t r a i le r  in  su c h  a  w a y  t h a t  e v e ry  p a r t

a d d e d  l i t t le  to  th e  s h ip ’s c a rg o  w e ig h t, a n d  
co u ld  ev en  be  t r a n s p o r te d  b y  a ir  if n e c e s
sa ry . W e ig h in g  o n ly  7 ,118  lb .,  i t  h a s  
a lm o s t  th e  sa m e  c u b ic  c a p a c ity  a s  th e  
1 4 ,700-lb . t r a i le r  fo rm e r ly  u se d  a s  s ta n d a rd  
e q u ip m e n t b y  th e  U .S . A rm y . T h e  u n it  
w ill ea s ily  d o  50 m .p .h .  o v e r  goo d  ro a d s . I t  
h a s  an  u n u su a lly  low  c e n tre  o f  g r a v i ty  
w h ich  c o n tr ib u te s  to  ro a d  s ta b il i ty .  T h e re  
is  n o  c h ass is , b o d y  a n d  ch ass is  b e in g  
in te g ra te d , a n d  th e  ch a ss is  c h a n n e ls  fo rm 
in g  p a r t  o f th e  t r a i le r ’s floor. S tre sse s a re
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SK ELETO N  of experim ental 
refrigerated  trailer show n on 

preceding page  is constructed  
entirely of alum inium  alloys in 
o rder to save w eight. D esign 
and  fabrication of th e  trailer 
followed a i r c r a f t  p roduction  
principles ra th er th a n  sta n d a rd s  
of truck  m anufacture.

d is t r ib u te d  th r o u g h o u t  th e  e n tir e  fram e- 
iwork. E v e n  th e  sk in  o f  c o r ru g a te d  sh e e t  
a lu m in iu m  c o n tr ib u te s  to  th e  s t r e n g th  o f th e  
w hole  u n i t .

A  re v o lu t io n a ry  ty p e  o f  ru b b e r  sp r in g  
in f la te d  w ith  a i r  l ik e  a n  a u to m o b ile  ty r e  
w as th e  s u b s t i tu te  fo r th e  u su a l h e a v y  stee l 
sp r in g s , w i th  a  sa v in g  o f 300 lb . E n g in e e re d  
b y  th e  F ire s to n e  T ire  a n d  R u b b e r  C o ., th e  
a i r  sp r in g s  a re  a b o u t  8 J in s . in  d ia m e te r , 
c o n v o lu te d , a n d  a lso  se rv e  a s  p n e u m a tic 
a l ly  c o n tro lle d  sh o c k  a b s o rb e rs .  A ir  p re s 
su re  w ith in  th e  fo u r  sh o c k  a b s o rb in g  sp r in g s  
is m a in ta in e d  p re c ise ly  a s  p re ssu re  is m a in 
ta in e d  in  a u to  a n d  t r u c k  ty re s , b u t  a t  a  
h ig h e r  lev e l. T h e  sp r in g s  h o ld  55 to  80 lb . 
o f  p re ssu re  d e p e n d in g  o n  th e  lo a d  to  be  
c a r r ie d .

T h ese  p r in c ip le s  fo llow  w e ll-e s tab lish ed  
a i r c r a f t  p re c e d e n ts . P n e u m a tic  o r  h y d ra u lic  
sh o c k  a b s o rp t io n  sy s te m s  in  c o n t r a s t  t o  th e  
m e ta llic  sp r in g in g  u se d  o n  a u to m o b ile s  o r  
t r u c k s  h a v e  lo n g  b een  s ta n d a rd  o n  h e a v y

a ir c ra f t .  A n d  a n  a e ro p la n e  fu se lag e— th e  
a e ro n a u tic a l  e q u iv a le n t  o f a  t r a i le r ’s b o d y —  
is , a n  in te g ra l  s tre s s  b e a r in g  u n i t .  T h e  
a p p lic a t io n  o f  lig h tw e ig h t , h ig h  s tr e n g th  
m e ta ls  su c h  a s  a lu m in iu m  a llo y s  in  p la c e  o f 
th e  o rig in a l t r a i le r ’s  14 g a u g e  c a rb o n  ste e l 
a n d  o a k  t im b e rs  a lso  re flec ts  r o u t in e  a e ro 
n a u t ic a l  p ra c tic e .

In s u la t io n , a  m a jo r  p ro b le m  in  d e s ig n in g  
a  re fr ig e ra te d  t r a i le r ,  w a s  so lv e d  b y  a t t a c h 
in g  a n  in te r io r  she ll o f  a lu m in iu m  to  w o o d  
s tr in g e r s  a n d  f illin g  th e  v o id  b e tw e e n  th e  
e x te r io r  a n d  in te r io r  sh e lls  w ith  fib reg lass. 
R u b b a te x ,  a  l ig h t  c o rk -lik e  in s u la t in g  
m a te r ia l  o f  s y n th e tic  ru b b e r , w as  u se d  fo r  
flo o rin g  w ith  a d d i t io n a l  s t r e n g th  p ro v id e d  
•by a  to p  c o v e r in g  o f  c o r ru g a te d  a lu m in iu m  
sh e e t.

A b o u t 2 ,0 0 0  lb .  w as  e l im in a te d  b y  in s ta l 
lin g  a  700-lb . r e fr ig e r a t in g  u n i t  r e c e n tly  
d e v e lo p e d  b y  th e  U n ite d  S ta te s  T h e rm o  
C o n tro l C o. P la c e d  in th e  f ro n t  o f  th e  
tr a i le r ,  th is  u n i t  fo rces a  la rg e  q u a n t i ty  o f 
c o ld  a ir  to  th e  re a r  a c ro ss  th e  c a rg o  o f  foo d .

Aluminium Production In Mexico

TH E  R e y n o ld s  M e ta ls  C o. a n n o u n c e s  t h a t  
c o n s tru c t io n  o f a  new  M ex ican  a lu 

m in iu m  f a b r ic a tin g  p l a n t  w ill s t a r t  w ith in  a  
few  d a y s . O p e ra tio n s  a re  e x p e c te d  to  b e  
c o m m en ced  b y  th e  m id d le  o f  1946.

T h e  n ew  c o m p a n y , n a m e ly , I n te rn a c io n a l  
d e  M exico , h a s  a  p a id - in  c a p i ta l iz a tio n  of
7 ,5 4 5 ,0 0 0  peso s o r  1 ,509 ,000  d o lla rs . Of 
th is  su m , 51 p e r  c e n t ,  is  h e ld  b y  R e y n o ld s

M e ta ls  a n d  th e  b a la n c e  b y  th e  B a n c o  
N a c io n a l  d e  M ex ico  a n d  In v e rs io n e s  L a t in a s .

T h e  new  a lu m in iu m  p la n t  w ill in i t ia l ly  
p ro d u c e  a lu m in iu m  sh e e t a n d  a lu m in iu m , 
t in  a n d  lead  foil fo r  th e  M e x ican  a n d  L a t in -  
A m e ric a n  m a rk e t .  I t  is  a lso  p la n n e d  in  th e  
n e a r  fu tu re  to  c o n s t ru c t  a n  a lu m in iu m  
p o w d e r  p la n t  a n d  a t  a  l a te r  d a te  a c t iv it ie s  
w ill b e  e x p a n d e d  to  c o v e r  n e a r ly  ev e ry  
p h a se  o f  a lu m in iu m  fa b r ic a tio n .
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It IS stimulating even to speculate on the rehabilitation in our new 
highly competitive world, of the most commonplace structure or 
product in terms of Light Metals. To give an idea form, toquicken the 
pace of attaining the full functional value of a mechanical product, 
Hiduminium Applications Ltd. (designers to g rea t  organisations in the light 
m eta l  industry) invite manufacturers and others to share their experience 
and facilities in design and consultation. Further information on request.
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Bauxite and Lend-Lease
A S th e  w o rld 's  largest p roducer of 

b a u x ite , B ritish  G uiana believes i t  can  
help B rita in  in  th e  L end-L ease nego tia tions 
if W ash in g to n  ac ts  on a n  in te rim  re p o rt by  
the  Senate  sub-com m ittee  on surp lus war 
p ro p erty .

T he com m ittee  recom m ended th e  S ta te  
D e p a rtm en t an d  F o re ig n  E conom ic A dm ini
s tra tio n  to  neg o tia te  fo r b a u x ite  deliveries 
in p a rtia l p a y m e n t fo r L end-L ease.

B ritish  G uiana ex ported  S40 m illion 
w orth  of b a u x ite  betw een 1939, and  A ugust, 
1945, an d  has huge reserves.

“ Game and Play of Chess ”
C O N SID E R A B L E  in te res t w as aroused  by 

th e  reference to  to ta l chess on  page 509 
of "  L ig h t M etals ”  fo r O ctober, and we 
hav e  been  asked  w hether th e  ru les fo r th is 
a re  y e t availab le . B y  perm ission of Mr. 
Charles B e a tty  an d  th e  B ritish  Chess 
F ed e ra tio n  we have been p e rm itted  to  
re p rin t th em  here.

These R ules a re  d raw n  a s  fa r as possible 
in logical ex tension  of th e  F .I .D .E .*  L aw s 
of Chess (B ritish  E d itio n ) a s  d ra fted  un d er 
th e  co p y rig h t o f th e  B ritish  Chess F edera
tion to  whom  g ra tefu l acknow ledgm ents are 
m ads.

I t  is understood  th a t ,  where applicable, 
th e  law s of F la t  Chess ap p ly  to  T otal Chess, 
excep t in so fa r  a s  th e y  a re  m odified in the 
follow ing R ules.
1. DEFINITION AND OBJECT

(i) T o ta l Chess is p layed  by  two persons 
on a  square  sim ilar in all respects to  the 
o rth o d o x  F la t  Chess h o a rd , above w hich are 
superim posed a t  su itab le  in te rv a ls  three  
boards, gridded on tra n sp a re n t m ateria l, to 
correspond w ith  th e  64 squares of the  
o rth o d o x  F la t  Chess board . E ach  person 
shall p lay  w ith  a series o f 16 m en sim ilar in 
all respects to  o rth o d o x  F la t  Chess m en.

(ii) T he o b jec t of th e  p lay  is to  checkm ate 
th e  o p p o n e n t's  K in g  as in F la t  Chess.
2, THE TOTAL CHESS BOARD

(i) The T o ta l Chess B oard  shall be so 
p laced betw een  th e  tw o persons th a t  the 
n ea re r co rner squ are  a t  th e ir  respective rig h t 
hands shall be lig h t coloured.

(ii) The fo u r superim posed boards are 
term ed respectively , level one (b o tto m  
lev e l) , level tw o, level th ree , and  level four 
( to p  level).

(iv) E v ery  perpend icu lar sequence of 
four ad jo in in g  squares is called  a tier.

* Fédération Internationale des Echecs.

(v) The words "  file,”  "  ra n k ,” and  
”  diagonal ”  have the sam e definitions as 
in  F la t  Chess.
3. DESCRIPTION OF THE MEN

The men in each of the  tw o series are the 
same as in F la t  Chess.
4. INITIAL POSITION OF THE MEN

T he men shall toe arranged  before the 
com m encem ent of th e  gam e as follow s:—

Level Men
IV (top) King and Rooks

Position
On the squares in tier to the 

squares they would occupy 
in Flat Chess

III Knights Ditto
II Bishops Ditto
I (bottom) Queens and On the squares they would

Pawns occupy in Flat Chess
0. NOTATION

The sam e system s of recording chess 
moves m ay be used, w ith  the  ad d itio n , when 
necessary, of the R om an num ber I I ,  I I I ,  o r
IV  w ritten  before the  usual designation  in 
o rder to  ind icate  the  level.
6. CURRENT EXPRESSIONS
As in F la t  Chess.
7. MOVEMENTS OF THE MEN IN GENERAL

(i) T here are th ree  types of m ove:—
(a) Flat Move: T he m ove o f a  m an  to  a 
square  on th e  sam e level.
(b ) Tier Move: The m ove of a  m an to a 
square in the  same tier.
(c) Total Move: The m ove of a  m an  to  
a  square  on  a different level and  n o t in 
th e  sam e tier.

(ii) (a) A Paw n is held to p ro jec t a 
shadow  to  all squares in  the  sam e tie r :  
su d l squares are called shadow ed 
squares.
(b ) W hen a  Paw n occupies a  square in 
th e  sam e tie r  as a square occupied by 
a piece, th e  shadow  p ro jected  by  such 
a  P aw n  is th ereb y  neu tra lized .

(iii) T he m ove of a  m an shall be to  an  
unoccupied an d  unshadow ed square, or 
to  a  square occupied by  an  opposing 
m an.

(iv) The m ove of a  m an  shall n o t:—
(a) In  a  flat m ove cause such a m an to 
pass over a n y  occupied  square, o r 
th rough  a n y  shadow ed square, except 
in th e  case of th e  m ove of th e  K n ig h t.
(b ) In  a  tie r  m ove cause such a  m an 
to  pass th ro u g h  an y  occupied square.
(c) In  a  to ta l m ove cause such a  m an 
to pass th ro u g h  a n y  shadow ed square, 
excep t in .the  case o f th e  m ove of the  
K n ig h t.

(v) N o tw ith s tan d in g  a n y th in g  co n ta ined  
in these R ules, a  piece, o th e r th a n  a
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K n ig h t, shall n o t co m m an d  a  square 
occupied b y  the  o p p o n e n t’s .K ing if an y  
square  in a  tie r betw een i t  and th e  
o p p o n e n t's  K ing  is occupied b y  a  piece,

(v i) A legal m ove of a  m an  to  a n y  square 
occupied by an  opposing  m an requires 
the  rem oval of th a t  opposing  m an by a 
p lay er from  th e  T o ta l Chess board .

8 . MOVEMENTS OF THE INDIVIDUAL MEN
(i) T he K in g  can  be m oved:—

(a) In  a flat m ove, as in F la t  Chess.
(b) In  a  tie r m ove, up, o r  dow n one 
level.
(c) In  a to ta l m ove, up o r dow n one 
level to  a  square being  in th e  sam e tie r  
w ith a  square  he  m ay  occupy in a  flat 
m ove.
(d) In  castling  th e  law s of F la t  Chess 
app ly .

(ii) The Q ueen and th e  K ook can be 
m oved:—

(a) In  a  fla t m ove, as in  F la t  Chess.
(b) In  a  tie r  move, up or dotvn any  
num ber of levels.
(c) In  a  to ta l m ove, up  o r dow n any  
num ber of levels to  a square  being in 
th e  sam e tie r w ith a  square  e ith e r m ay 
occupy  in a  flat m ove.

(iii) The K n ig h t an d  th e  B ishop can be 
m oved:—

(a) In  a flat m ove, as in F la t  Chess.
(b) In  a tie r  m ove. T he K n ig h t and 
the B ishop c an n o t be m oved to  a 
square  in  th e  sam e tier.
(c) In  a  to ta l  m ove, up  o r dow n a n y  
nu m b er of levels to  a square  being in 
th e  sam e tie r  w ith a  square  e ith e r m ay 
occupy in  a  fla t m ove.

(iv ) A /T h e  P aw n , when no t m aking  a 
c ap tu re , can  be m oved:—

(a) In  a  fla t m ove, a s  in F la t  Chess.
(b ) In  a  tie r  m ove, up  one level, o r two 
levels in th e  case of the  first tie r  m ove, 
and  a fte rw ard s one level o n ly  a t  a  tim e.
(c) In  a to ta l  m ove, up  an d  forw ard 
one level and  one square.
B /C a p tu re  w ith  a  P aw n  can be m ade:—
(a) In  a  fla t m ove, as in F la t  Chess.
(b ) In  a  tie r  m ove, a  P aw n  can n o t 
cap tu re  in  tie r.
(c) In  a  to ta l  m ove, when th e  opposing 
m an is on  a  square  being in  th e  sam e 
tie r  and  one level above a square on 
w hich he could b e ' cap tu red  "in a  flat 
m ove.
C /en  passant
(a) In  a  fla t m ove th e  laws of F la t  
Chess regard ing  cap tu re  en passant 
ap p ly .

(b )  I n  a  t ie r  m o v e , a  P a w n  m a k in g  a 
t ie r  m o v e  of tw o  lev e ls  c a n n o t  b e  c a p 
tu re d  en passant.
(c) In  a  to ta l  m o v e , a  P a w n  m a k in g  a 
to ta l  m o v e  c a n n o t  c a p tu re  en passant. 
D /p ro m o tio n
E a c h  P a w n  w h ich  is m o v ed  to  th e  
e ig h th  ra n k  o f a n y  level m u s t  lie 
e x c h a n g e d  fo r  a p iece  in a c c o rd a n c e  
w ith  th e  law s o f  F l a t  C hess.

9. CHECK
T h e  law s o f  F l a t  C hess a p p ly .

10. CHECKMATE
T h e  law s o f  F l a t  C hess a p p ly .

N O TE S ON TO TA L C H ESS O PE N IN G S 
T o ta l  C hess o p e n in g s  d iffe r f ro m  th o se  o f 

F l a t  C hess ch iefly  b ecau se  o f th e  fo llo w in g  
c o n s id e ra t io n s :—

1. O w in g  to  th e  K in g  b e in g  o n  level IV  
a n d  o u t  o f  ra n g e , p a w n s  on  th e  second  
r a n k  a re  m o re  v u ln e ra b le . T h e  K in g ’s 
B is h o p 's  P a w n  a t  K B 2  is u n g u a rd e d .
2. B y  m o v in g  o n  lev e ls  I I I  o r  IV , p ieces 
a re  im m u n e  to  im m e d ia te  a t t a c k  b y  
p aw n s . T h e y  a lso  lose th e  b e n e fit o f  
d efen ce  b y  p aw n s .
3 . T h e  d e v e lo p m e n t o f  a  p iece  need  n o t 
b e  h in d e re d  by  t h a t  o f  a n o th e r .  F o r  
e x a m p le :—

A fte r  1. P — K 4
2. K t— K B 3  

th e  Q u een  c a n  m o v e  to  K B 3 , K t4 , o r  K 5 
o n  a n o th e r  level.
4. A n a t t a c k  o n  a  p iece, o th e r  th a n  a 
K in g , is n o t  p a rr ie d  b y  th e  in te rp o s it io n  
o f  a n o th e r  p iece  (u n le ss  a ll th re e  p ieces 
a re  o n  th e  sa m e  level o r  in  th e  sa m e  t i e r ) .
5. E ith e r  K o o k  c a n  be  m o v ed  to  K1 o r  
Q1 w ith o u t th e  n e c e s s ity  o f  c a s t l in g  p re 
v io u sly .
6. A n o p en  file o r a  d ia g o n a l can  b e  c a p 
tu re d  a n d  re in fo rc e d  m o re  q u ic k ly  b y  
m o v in g  p ieces in  t ie r  to  e a c h  o th e r ;  fo r  
ex a m p le , tw o  R o o k s  a n d  a  Q u een  in  th e  
t ie r  o f  K 1.
7. In  a d d i t io n  to  th e  w a y s  in  w h ich  a 
file c a n  b e  o p e n e d  in  F l a t  C hess, a  file can  
b e  o p e n e d  b y  n e u tr a l iz in g  th e  sh a d o w  of 
th e  p a w n .
I n  s p ite  o f  th e se  d iffe ren ces th e  p rin c ip le s  

o f  F l a t  C hess s till g en e ra lly  a p p ly .
I t  seem s to  be  a  p r in c ip le  o f  T o ta l  C hess 

t h a t  p a w n s  sh o u ld  s t a y  o n  th e  b o t to m  level 
e x c e p t  fo r a  goo d  ta c t ic a l  re a so n .

Note. To distinguish between the two kinds of 
Chess in the Rules (riven here, ordinary Chess is called 
Flat Chess, and three-dimensional Chess is called Total Chess when played as directed.



November, 1945 LICHT METALS 553

INDUSTR IAL  FUTURE OF ALU M IN IU M

“  A lum inum — An In d u stria l M arketing  
A p p ra isa l.”  B y N ath an ae l H . E ngle, 
H om er E . G regory and  R o b ert Mosse 
Published  by R o b ert D . Irw in , In c ., 

C hicago, 1945. Price: 6 dollars.

IT  is d o u b tfu l  i f  su c h  a  c o m p re h e n s iv e  
rev iew  o f a n y  o th e r  in d u s try  h a s  ev e r  

been  m a d e  a s  c o n ta in e d  in  th is  b o o k  b y  
A m erican  p ro fesso rs , w h o  a r e  se v e ra lly  
sp e c ia lis ts  in  so m e a s p e c t  o f  c o m m erce . T h e  
b o o k  is  o n e  o f  a n  "  I n d u s t r ia l  S eries  ”  of 
th e . B u re a u  o f  B u s in e ss  R e se a rc h  c o n n e c te d  
w ith  th e  C ollege  o f  E c o n o m ic s  in  th e  U n iv e r 
s i ty  o f  W a s h in g to n , S e a tt le . P re p a re d  w ith  
th e  c o -o p e ra tio n  o f  th e  U n ite d  S ta te s  
D e p a r tm e n t  o f C o m m erce  a n d  th e  W a s h in g 
to n  S ta te  P la n n in g  C o u n c il, th e  a u th o r s  
w ere  f u r th e r  a s s is te d  b y  a b o u t  200 c o m p a n y  
officials, w h o  g a v e  a d v ic e  a n d  c ritic ism  
d u r in g  th e  su rv e y  o f  th e  in d u s try .

A ll a s p e c ts  o f a lu m in iu m  p ro d u c tio n , 
in d u s tr ia l  s t r u c tu r e  a n d  m a rk e ts ,  to g e th e r  
w ith  th e  a u th o r s ' re c o m m e n d a tio n  f o r  p u b lic  
p o licy  a r e  e x h a u s tiv e ly  t r e a te d  in  th e  500 
p ag es o f  th e  b o o k . A lth o u g h  th e  rev iew  is 
e s se n tia lly  A m e ric a n , P a r t  3, d e a lin g  w ith  
a lu m in iu m  m a rk e ts ,  c a n  b e  re a d  w ith  in te r e s t  
a n d  p ro f i t  b y  a lu m in iu m  e x e c u tiv e s  in  th is  
c o u n try .  F o r ,  in  th e  a u th o r s ’ o w n  w o rd s, 
th e  "  p u rp o se  in  th is  v o lu m e  (is) t o  p ro v id e  
th e  b a s is  f o r  c h a r t in g  th e  eco n o m ic  fu tu re  
o f a lu m in u m , so t h a t  o u r  f in d in g s  m ay  
se rv e  to  g u id e  th o se  in  b u s in e ss  a n d  g o v e rn 
m e n t  w h o  m u s t  m a k e  p o lic y  d e c is io n s . C an  
th e  a lu m in u m  in d u s try  face  t r a n s i t io n  fro m  
w a r  t o  p ea c e  w ith  c o n fid en ce  ? C an  i t  h o p e  
to  c o n tin u e  in to  th e  y e a rs  o f  p ea c e  a t  w ar- 
g e n e ra te d  lev e ls  ?”  T h ese  q u e s tio n s  a re  
a n sw e re d  o n  th e  f in d in g s  o f  th e  a u th o r s ’ 
in v e s tig a t io n s  in  a ll  a s p e c ts  o f  th e  in d u s try .  
T h e y  p o in t  o u t  t h a t  o n e  is n o t  ju s tif ie d  in  
ta lk in g  o f the a lu m in iu m  in d u s try ,  b ecau se  
th e y  fo u n d  a  n u m b e r  of c lo se ly  in te g ra te d  
in d u s tr ie s  a l l  c o m b in in g  to  g iv e  en d  p ro 
d u c ts , su c h  a s  p o ts  a n d  p a n s , a u to m o b ile  
p is to n s , a n d  t r a n s p o r t  a n d  w a r  p lan es ; so 
t h a t  a l th o u g h  th e  b o o k  e n d s  b y  b e in g  
n o th in g  m o re  th a n  a n  eco n o m ic  su rv e y , i ts  
a c tu a l  c o n te n t  c o n s is ts  o f  a  m ass o f  te c h 
n ic a l  a n d  c o m m e rc ia l d a t a  w h ich  w o u ld  
a p p e a r  t o  b e  o f g r e a t  v a lu e  to  te c h n ic ia n s  
a n d  b u s in e ss  m en  a lik e .

T h e  p r e s e n t  re v ie w e r  "has b een  a m a z e d  a t  
th e  p e n e tr a t io n  o f  th o u g h t  w h ic h  th e  
a u th o r s  h a v e  im p re ssed  u p o n  th e ir  su b je c t . 
A s  a n  e x a m p le , th e y  sa y  t h a t  "  a lu m in u m  
is n o t  a lu m in u m , b u t  r a th e r  a n  a r r a y  of 
sp e c ia l-p u rp o se  m e ta ls  w h ich  m a y  b e  e x 
p e c te d  to  g iv e  m a x im u m  s a tis fa c t io n  o n ly

w h e n  se lec ted  fu n c tio n a lly  a g a in :—  
”  magnesium faces substantial sales resist- 
ance arising from ignorance about its 
qualities and uses."  [T h e  ita lic s  a re  o u rs .—  
■Ed .]*

A s in d ic a te d , i t  is  t o  th e  c h a p te rs  on 
p a s t  a n d  fu tu re  m a rk e ts  t h a t  th e  B r itish  
r e a d e r  w ill tu r n ,  a s  o th e r  se c tio n s  o f th e  
b o o k  a re  d e a l t  w ith  f ro m  th e  a sp e c t of 
A m e ric a n  n a t io n a l  eco n o m ics . T ru e , th e  
c h a p te r s  d e a lin g  w ith  m a rk e ts  a n d  uses a re  
b a se d  u p o n  th e  sam e A m erican  su rv e y , b u t

Pre-war Consumption of Aluminium by 
Industries, United States, 1935-39, Average.

Sales
Industry Million Per

Pounds Cent.

Total .. 257 100.0
Transportation 57 22.2

Automobile 25
Air .................................. 23 8.9
Rail .................................. 3 1.2
Other 6 2.3

Metal and metal products, non-ferrous 41 15.9
Electric light and power companies .. 35 13.6
Cooking utensils .................. 31
Electrical machinery, apparatus, appli

ances 26 10.1
Iron and steel and their products, 8.6except machinery 22

Blast furnaces, steel works, rolling 3.5mills 10
Architectural, structural, ornamen- 3.18
Other 4 1.6

Machinery, except transportation .. 9 3.5
Air-conditioning, refrigeration, etc. 2
Business machines.................. 1 0.4
Engines, gas, Diesel, steam .. 1 0.4
O th e r .................................. 5

Chemical and allied products 7 2.7
Paints and varnishes .. 5 1.9

Sales to metal jobbers.. 15 5.8
Miscellaneous industries 14 5.6

The remaining 17 or 18 per cent, included sales to 
metal jobbers, to manufacturers of machinery of various 
types, to the paint and varnish industry, and to 
miscellaneous users.

a  c a re fu l r e a d in g  of th e se  c h a p te r s  can  g iv e  
id eas  a n d  su g g e s tio n s  to  a ll w ho  a t  p r e s e n t  
a re  s tru g g lin g  to  fin d  th e  m a x im u m  o u tp u t  
i o r  sw o llen  w a r-tim e  p ro d u c tiv e  c a p a c ity .

B a sic a lly , th e  m a rk e t in g  lim its  f o r  a lu 
m in iu m  a re  d e fin ed  b y  te c h n o lo g ic a l f a c to rs  
a n d  co s ts ; i t  is  su g g e ste d  t h a t  th e  f irs t  ru le  
o f  th e  m a n  w h o  w a n ts  to  se ll a lu m in iu m  
is t o  "  a s k  th e  te c h n ic ia n ,’’ w h ils t  th e  c o s t  
a c c o u n ta n t  m u s t  be  c o n s u lte d  fo r  th e  u l t i 
m a te  d ec is io n , w h ich  m u s t  b e  b a se d  u p o n  
so m e  s o r t  o f eco n o m ic  d isc u ss io n . T h e se  
c o n s id e ra tio n s , te c h n ic a l  a n d  a c c o u n tin g ,

* See “Editorial Opinion.” "Light Metals," Sept..
1944, p. 461.
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a r e  c o n s i d e r e d  i n  s o m e  d e t a i l .  T h e  c o m p e t i 
t i v e  m a t e r i a l s ,  s t e e l ,  m a g n e s i u m  a n d  p l a s t i c s  
a r e  b r i e f l y  s t u d i e d  a n d ,  a s  a  c o n c l u s i o n ,  t h e  
s t a t e m e n t  b y  M r .  T .  O .  R i c h a r d s ,  o f  
G e n e r a l  M o t o r s  R e s e a r c h  L a b o r a t o r i e s ,  i s  
q u o t e d :  "  T h e  U n i t e d  S t a t e s  w i l l  n e e d  t w i c e  
i t s  p r e s e n t  s t e e l  c a p a c i t y  b y  1 9 6 0  a n d  a  
g r e a t  d e a l  m o r e  a l u m i n i u m  t h a n  t h e  w a r  
p e a k  c a p a c i t y .  I f  f u l l  e m p l o y m e n t  a n d  h i g h  
l e v e l  c o n s u m p t i o n  c a n  b e  a c h i e v e d  b y  t h e  
p e o p l e  o f  t h e  w o r l d ,  i n  t h e  y e a r s  a h e a d ,  t h e  
b i g  p r o b l e m  w i l l  b e  w h e r e  t o  f i n d  e n o u g h  
m a t e r i a l s  o f  a l l  k i n d s ,  n o t  w h e r e  t o  l o o k  f o r  
m a r k e t s . ”  T h e  f o r e g o i n g  s t a t e m e n t  c o n 
t a i n s ,  i n d e e d ,  a n  a s s u m p t i o n  t h a t  i s  f o u n d a 
t i o n a l  i n  t h e  s u r v e y :  t h a t  i s ,  t h a t  f u l l  
e m p l o y m e n t  a n d ,  t h e r e f o r e ,  h i g h  l e v e l  c o n 
s u m p t i o n  c a n  b e  a c h i e v e d ,  i f  n o t  b y  t h e  
p e o p l e  o f  t h e  w o r l d ,  y e t  b y  t h e  U n i t e d  
S t a t e s .  T h e  l e v e l  o f  c o n s u m p t i o n  w a s  p o s 
t u l a t e d  a s  t h a t  g i v e n  b y  a  n a t i o n a l  i n c o m e  
o f  8 1 0 0 , 0 0 0 , 0 0 0  a t  1 9 4 0  p r i c e s .

T h e  t e c h n i q u e  o f  m a r k e t  e s t i m a t i n g  i s  
a d e q u a t e l y  d e s c r i b e d  a n d  i s  p e r h a p s  t o o  l o n g

t o  d e t a i l  a t  t h i s  p l a c e ,  b u t  f o r  o u r  p u r p o s e  
t h e  f o l l o w i n g  b r i e f  d e s c r i p t i o n  m a y  b e  
i n s t r u c t i v e : —

M a r k e t  e s t i m a t i n g  m a y  b e  t h e  r e s u l t  o f  
e i t h e r  d i r e c t  o r  i n d i r e c t  m e t h o d s .  T h e  f o r m e r  
c o n s i s t s  o f  f i e l d  i n t e r v i e w s  w i t h  a  s t a t i s t i c a l  
s a m p l e  o f  p o t e n t i a l  c u s t o m e r s ,  w h i l e  t h e  
i n d i r e c t  a s s e s s m e n t  i s  b a s e d  u p o n  p a s t  r e l a 
t i o n s h i p s  a n d  t r e n d s  o f  r e l a t e d  v a l u e s .

T w o  h u n d r e d  c o m p a n i e s ,  p a s t  o r  p o t e n t i a l  
c o n s u m e r s  o f  l i g h t  a l l o y s ,  w e r e  i n t e r v i e w e d .  
I n  t h e  q u e s t i o n n a i r e  s u b m i t t e d  v e r b a l l y  o r  
b y  c o r r e s p o n d e n c e ,  f i r m s  w e r e  a s k e d  t o  s h o w  
t h e  i n f l u e n c e  o f  p r i c e  p e r  p o u n d  b y  g i v i n g  
f i g u r e s  o f  a n t i c i p a t e d  u t i l i z a t i o n  a t  t h e  t w o  
p r i c e  l e v e l s  o f  1 5  c e n t s  a n d  1 0  c e n t s  a  
p o u n d .  T h e  a n s w e r s  d e m o n s t r a t e d  t h a t  t h e  
d e m a n d s  o f  s o m e  i n d u s t r i e s  w e r e  i n e l a s t i c ,  
a n d  w o u l d  n o t  a l t e r  i f  e i t h e r  p r i c e  r u l e d .  
T h e  f o l l o w i n g  i n d u s t r i e s  w e r e  i n d i c a t e d  a s  
i n e l a s t i c : — R a i l r o a d ,  b l a s t  f u r n a c e s  a n d  s t e e l  
m i l l s ,  a i r c r a f t ,  a l u m i n i u m  f o i l ,  r o a d  t r a n s 
p o r t a t i o n ,  r a d i o ,  e n g i n e s  ( g a s o l e n e ,  D i e s e l ,  
s t e a m ) ,  a n d  h a r d w a r e .  T h e s e  i n d u s t r i e s

E s tim a te d  A n n u a l P o s t-w a r  C o n s u m p t io n  o f  A lu m in iu m , by In d u s tr ie s ,*  P o u n d s .

Industry
Price of Aluminium Metal

At 15 cents 
per pound

At 10 cents 
per pound

Total, all industries 1,428,629,000 1,890,300,000 f
Transportation 845,500,000 1,053.500.000

Automobiles 400,000,000 600,000,000
Buses 12,500,000 12,500,000
Truck trailers — 8,000,000
Railroads 368,000,000 368,000,000
Aircraft 65,000,000 65,000.000

Iron and steel and their products 350,000,000 450,000,000
Steel industry 250,000.000 250,000,000
Architectural, building construction 100,000,000 200,000,000

Electrical Industries 93.644.000 135,450,000
Transmission lines .. 15,000,000 18,000,000
Electrical goods, 'manufacturing appliances and general equipment 48,165,000 64.525,000
Communications and related equipment 7,500,000 15,000,000
Floodlight and o ther lighting equipment 
Radios

2,500,000 5,000,000

(a) Low estim ate .. 600,000 6,000,000
(b) Medium estimate 5.000.000 5,000.000f
(c) High estimate 24,000,000 27,000,000

Regulators, switches, etc. 154.000 10,500,000
Washing machines 15,000,000 35,000,000
Miscellaneous electrical i t e m s ........................................................... 325.000 425.000

Non-ferrous metal casting and stamping 50.000,000 100,000,000
Metal stamping 3,500,000 10,000,000

Cooking utensils 45,283,000 67,925,000
Machinery and related equipment .. 28,702,000 49,925,000

Air conditioning and refrigerating equipment 18.500,000 31,000.000
Business machines .. 2,200,000 2,750,000
Derricks and cranes 20,000 700,000
Engines, gasoline, Diesel, steam, e t c . ................................................ 2,420,000 2,420,000
Mining machinery .. 250.000 300.000
Tyre making machinery 2,000,000 5,500,000
Miscellaneous machinery 

Miscellaneous industries
3.312.000 7.255.000

Aluminium foil 15,000.000 15,000,000
Hardware 500,000 500.000

* Based upon field interviews with 135 consuming companies. The assumptions w ere made of complete con
version to  peace with full employment in American industry and national income of $110 billion at 1940 
prices. The totals may be reached by the fifth post-war year, 

f  Medium radio estimate used in totals and sub-totals.
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t o o k  5 0  p e r  c e n t ,  o f  t h e  e s t i m a t e d  u s a g e .  
I n f l u e n c e  o f  p r i c e  w a s  m o r e  o r  l e s s  m a r k e d  
i n  t h e  r e m a i n i n g  i n d u s t r i e s : — A u t o m o b i l e ,  
a r c h i t e c t u r a l  a n d  b u i l d i n g  c o n s t r u c t i o n ,  
e l e c t r i c a l  a p p l i a n c e s ,  n o n - f e r r o u s  m e t a l  
c a s t i n g s ,  c o o k i n g  u t e n s i l s ,  a i r - c o n d i t i o n i n g  
a n d  r e f r i g e r a t i n g  p l a n t ,  t r a n s m i s s i o n  l i n e s ,  
w a s h i n g  m a c h i n e s ,  c o m m u n i c a t i o n s  e q u i p 
m e n t ,  n o n - f e r r o u s  m e t a l  s t a m p i n g ,  m i s c e l 
l a n e o u s  m a c h i n e s ,  f l o o d - l i g h t i n g  a n d  o t h e r  
l i g h t i n g  e q u i p m e n t ,  b u s i n e s s  m a c h i n e s ,  t y r e  
m a k i n g  m a c h i n e s ,  m i s c e l l a n e o u s  e l e c t r i c a l  
i t e m s ,  m i n i n g  m a c h i n e s ,  r e g u l a t o r s ,  d e r r i c k s  
a n d  c r a n e s ,  a n d  t r u c k  t r a i l e r s .

T h e  f i g u r e s  d e r i v e d  f r o m  f i e l d  s u r v e y  
c h e c k e d  w e l l  w i t h  t h o s e  o b t a i n e d  i n d i r e c t l y .

T h e  a u t h o r s ’  s u r v e y  o f  t h e  p o s t - w a r  
m a r k e t  i n  t h e  U n i t e d  S t a t e s  g i v e s  t h e  e s t i 
m a t e  t h a t  a  t o t a l  d e m a n d  f o r  1 , 5 0 0 , 0 0 0 , 0 0 0  
p o u n d s  m a y  r e s u l t  f i v e  y e a r s  a f t e r  t h e  w a r .  
T h i s  d e m a n d  i s  o n  t h e  f u r t h e r  a s s u m p t i o n  
t h a t  v i r g i n  m e t a l  c o n t i n u e s  t o  c o s t  ( i n  
U . S . A . )  1 5  c e n t s  a  p o u n d .  I f ,  h o w e v e r ,  t h e  
p r i c e  o f  v i r g i n  b e  r e d u c e d  t o  1 0  c e n t s  a  
p o u n d ,  a  t o t a l  d e m a n d  o f  2 , 0 0 0 , 0 0 0 , 0 0 0  
p o u n d s  i s  p o s s i b l e .  T h e  t o t a l  r e q u i r e m e n t s  
i n c l u d e  v i r g i n  a n d  s e c o n d a r y  m e t a l  t h e  p r o 
p o r t i o n s  g i v e n  f o r  t h e  1 , 5 0 0 , 0 0 0 , 0 0 0  p o u n d s  
d e m a n d  b e i n g  g i v e n  a t  9 0 0 , 0 0 0 , 0 0 0  f o r  
v i r g i n  a n d  6 0 0 , 0 0 0 , 0 0 0  f o r  s e c o n d a r y .  T h e  
t a b l e s  r e p r o d u c e d ,  n u m b e r e d  S X  a n d  S ! )  i n  
t h e  b o o k ,  s h o w ,  f i r s t ,  t h e  i n c r e a s e  i n  c o n 
s u m p t i o n  a n t i c i p a t e d  i n d u s t r y  b y  i n d u s t r y ,  
a n d ,  s e c o n d l y ,  t h e  d i s t r i b u t i o n  o f  t h e  
f o r e c a s t  d e m a n d  a t - t h e  t w o  p r i c e  l e v e l s .

E a c h  o f  t h e  u s e r  m a r k e t s  n o t e d  i n  t h e  
t a b l e s  r e f e r r e d  t o  i s  c o n s i d e r e d  i n  f u r t h e r  
d e t a i l  i n  t h r e e  c h a p t e r s .  S i n c e  t h e  t r a n s 
p o r t a t i o n  m a r k e t  i s  t h e  l a r g e s t  f i e l d ,  o n e  
c h a p t e r  o f  2 7  p a g e s  i s  d e v o t e d  t o  c o n s i d e r a 
t i o n s  o f  t h e  v i e w s  e x p r e s s e d  t o  t h e  a u t h o r s  
d u r i n g  t h e i r  s u r v e y .  I n  t h e  a u t o m o t i v e  
i n d u s t r y  p o s s i b l e  r e q u i r e m e n t s  v a r y  w i d e l y  
f r o m  c o m p a n y  t o  c o m p a n y ,  b u t  a  g e n e r a l  
c o n c l u s i o n  w a s  t h a t  p o t e n t i a l i t i e s  f o r  l i g h t  
a l l o y s  i n  t h i s  i n d u s t r y  w a s  d e c i d e d l y  d e p e n 
d e n t  u p o n  p r i c e .  W h i l e  a s  m u c h  a s  4 0  l b .  
w e i g h t  p e r  c a r  w a s  u s e d  i n  s o m e  c a s e s  b e f o r e  
t h e  w a r ,  e s t i m a t e s  b y  s o m e  a u t o m o b i l e  
s p e c i a l i s t s  g a v e  u p  t o  5 0 0  l b .  f o r  a  p o s t - w a r  
p r o d u c t .  M u c h  d e p e n d s  u p o n  t h e  e n t h u 
s i a s m ,  o r  o t h e r w i s e ,  o f  t h e  e n g i n e e r  f o r  l i g h t  
a l l o y s .  T h e  i n f l u e n c e  o f  w a r - t i m e  e x p e r i 
e n c e  i n  a l u m i n i u m  i s  e x e m p l i f i e d  i n  t h e  c a s e  
o f  a  D e t r o i t  f i r m  t h a t  h a d  c o n v e r t e d  a n  
i r o n  f o u n d r y  c o m p l e t e l y  t o  a l u m i n i u m  
c a s t i n g  f o r  w a r  p r o d u c t i o n .  I t  w a s  f e l t  t h a t  
t h i s  e x p e r i e n c e  w o u l d  b e  t r a n s f e r r e d  t o  p o s t 
w a r  o p e r a t i o n s .  T h e  s a m e  f o u n d r y ,  h o w 
e v e r ,  t h o u g h t  t h a t  t h e  p r i c e  f o r  v i r g i n  i n g o t  
w o u l d  h a v e  t o  b e  9  c e n t s  b e f o r e  a n y  l a r g e

u s e  c o u l d  b e  e x p e c t e d .  A n o t h e r  e x e c u t i v e  
w a n t e d  a l u m i n i u m  a t  7  c e n t s ,  w h i l e  o n e  s a w  
l i t t l e  h o p e  f o r  l a r g e  c o n s u m p t i o n  u n t i l  t h e  
p r i c e  w a s  a s  l o w  a s  4  c e n t s  a  p o u n d .

D i f f i c u l t i e s  i n  f a b r i c a t i o n  w e r e  m e n t i o n e d  
s e v e r a l  t i m e s ;  t h e r e  a p p e a r s  t o  b e  i g n o r a n c e  
o n  w e l d i n g  p r o c e s s e s  f o r  a l u m i n i u m ,  
a l t h o u g h  i t  i s  p o i n t e d  o u t  t h a t  t h e  w a r  - h a s  
a g a i n  g i v e n  m a n y  o p e r a t i v e s  t h e  n e c e s s a r y  
“  k n o w  h o w . ”  A  s e c o n d  l i m i t a t i o n  o f  t h e  
m a t e r i a l  w a s  d u e  t o  t h e  d i f f i c u l t y  o f  d e e p  
d r a w i n g .

T h e  a u t h o r s '  c o n c l u s i o n s  o f  m a r k e t  
a p p r a i s a l  f o r  a l u m i n i u m  i n  t h i s  f i e l d  i s  g i v e n  
a s  4 0 0 , 0 0 0 , 0 0 0  p o u n d s  u s i n g  a l u m i n i u m  a t  
1 5  c e n t s  a  p o u n d ,  f o r  a  p r o d u c t i o n  o f

5 , 0 0 0 , 0 0 0  c a r s  h a v i n g  a n  a l u m i n i u i n - a l l o y  
c o n t e n t  o f  8 0  p o u n d s  e a c h .  T h i s  m a r k e t  i s  
s o m e w h a t  e l a s t i c ,  s o  w i t h  a  p r i c e  o f  1 0  c e n t s  
a  p o u n d ,  i t  i s  e s t i m a t e d  t h a t  1 2 5  p o u n d s  
m i g h t  b e  u s e d  i n  e a c h  c a r ,  a n d  f o r  a n  o u t p u t  
o f  5 , 0 0 0 , 0 0 0 ,  6 0 0 , 0 0 0 , 0 0 0  p o u n d s  o f  a l u 
m i n i u m  w i l l  b e  r e q u i r e d ,  f t .  i s  n o t e d  t h a t  
t h e s e  q u a n t i t i e s  s h o u l d  n o t  b e  a n t i c i p a t e d  
u n t i l  t h r e e  o r  f o u r  y e a r s  a f t e r  t h e  w a r .

T h e  p o s i t i o n  i s  v e r y  d i f f e r e n t  w h e n  t r u c k s  
a n d  b u s e s  a r e  c o n s i d e r e d ,  f o r  w e i g h t  s a v i n g  
m e a n s  r e d u c i n g  o p e r a t i n g  c o s t s  a n d  
i n c r e a s e d  p a y  l o a d .  E x t r a c t s  f r o m  e n g i n e e r s  
a n d  e x e c u t i v e s  o f  t r u c k  a n d  b u s  p r o d u c e r s  
a r e  g i v e n  h e r e  b e c a u s e  o f  t h e i r  i n t e r e s t  a n d  
d i v e r g e n c y  o f  v i e w .  T h e  c h i e f  e n g i n e e r  o f  
a  l a r g e  c o m p a n y  s t a t e s  t h a t  b i s  "  c o n s u m p 
t i o n  o f  a l u m i n i u m  w a s  a b o u t  1  t o n  p e r  b u s  
i n  t h e  p r e - w a r  p e r i o d .  A t  1 0  c e n t s  a  p o u n d  
f o r  a l u m i n i u m  w e  e s t i m a t e  a n  i n c r e a s e  o f  
a b o u t  5 0  p e r  c e n t ,  i n  o u r  c o n s u m p t i o n .  O n  
t h e  t e c h n i c a l  s i d e  w e  f i n d  t h a t  a l u m i n i u m  
e x t r u s i o n s  o f f e r  a  g r e a t  a d v a n t a g e  o v e r  s t e e l .  
A l s o ,  c a s t  a l u m i n i u m  w h e e l s  a r e  f a i r l y  
s a t i s f a c t o r y ,  b u t  p r e s s e d  a l u m i n i u m  w h e e l s  
c a n  a l s o  b e  u s e d  n o w  t h a t  a  g o o d  h u b  c a p  
c a n  b e  m a d e .  A x l e  h o u s i n g s  a n d  s i m i l a r  
p a r t s  c o u l d  b e  m a d e  o f  a l u m i n i u m  i f  t h e  
t e c h n i q u e s  f o r  r e p a i r s  b y  t r u c k - o p e r a t i n g  
c o m p a n i e s  c a n  b e  d e v e l o p e d .  T h e  s u c c e s s 
f u l  u s e  o f  a l u m i n i u m  i n  t r u c k  a n d  b u s  p r o 
d u c t i o n  d e p e n d s  t o  a  l a r g e  e x t e n t  o n  g e t t i n g  
t h e  r i g h t  a l l o y  f o r  t h e  p a r t i c u l a r  u s e . ”

A n o t h e r  e n g i n e e r  o f  a  l a r g e  t r u c k  a n d  b u s  
p r o d u c e r  s a i d :  "  T h e  u s e  o f  a l u m i n i u m  i n  
t r u c k s  i s  v e r y  c o m p e t i t i v e ,  h e n c e  p r i c e  i s  a  
f a c t o r .  M o s t  o f  t h e  u s e  o f  a l u m i n i u m  i n  
b u s e s  a n d  t r u c k s  h a s  b e e n  i n  t h e  c o n s t r u c 
t i o n  o f  b o d i e s .  A  l a r g e  b u s  w h i c h  h o l d s  
3 7 - 4 1  p a s s e n g e r s  m a y  u s e  5 , 2 0 0  p o u n d s  o f  
a l u m i n i u m .  W e  a n t i c i p a t e  a n  i n c r e a s e d  u s e  
o f  a l u m i n i u m  i n  r u n n i n g  g e a r  a n d  r e a r - a x l e  
h o u s i n g s ;  w h e e l s  m a y  a l s o  b e  m a d e  o f  a l u 
m i n i u m ,  b u t  m o r e  r e s e a r c h  i s  n e c e s s a r y  t o  
d e v e l o p  t h e m .  A l u m i n i u m  b r a k e  s h o e s  h a v e
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f a i l e d ,  a n d  c a s t  a n d  m a l l e a b l e  i r o n  a r e  u s e d  
i n s t e a d .  P i s t o n s  c a n  b e  m a d e  o f  s e c o n d a r y  
a l u m i n i u m  p r o v i d e d  t h e  s a m e  p h y s i c a l  s p e c i 
f i c a t i o n s  c a n  b e  m e t  . . .  i t  i s  p r e f e r a b l e  t o  
r i v e t  r a t h e r  t h a n  t o  w e l d ,  b u t  a d v a n c e m e n t  
i s  b e i n g  m a d e  i n  t h e  w e l d i n g  p r o c e s s  .  .  .  
d i f f i c u l t y  i s  t h a t  t h e r e  i s  n o t  a  w i d e  e n o u g h  
u n d e r s t a n d i n g  t o  w e l d  a l u m i n i u m  . .  . 
r i v e t i n g  i s  b e t t e r  u n d e r s t o o d . "  T h i s  s t a t e 
m e n t  c o n c l u d e s  b y  s t a t i n g  t h a t  t h i s  c o m 
p a n y  i s  n o t  p r e p a r e d  t o  t a k e  t h e  r i s k  o f  
u e l d i n g ,  a s  a  f a i l u r e  o f  2  p e r  c e n t ,  o f  t h e  

w e l d s  m a d e  w o u l d  p u t  t h e m  o u t  o f  b u s i n e s s .
T h e  p r e s i d e n t  o f  a  m o d e r a t e - s i z e  t r u c k -  

b o d y  p l a n t  s t a t e d  t h a t  “  a  p r i c e  o f  1 0  c e n t s  
a  p o u n d  i s  l o w  e n o u g h  t o  m a k e  a l u m i n i u m  
a  p r e f e r r e d  m a t e r i a l . ”

A  s m a l l  t r u c k  c o m p a n y  s t a t e d  t h a t  t h e y  
h a d  n o t  f o u n d  a l u m i n i u m  t o  b e  a  p a r t i c u 
l a r l y  s a t i s f a c t o r y  m a t e r i a l  b e c a u s e  o f  a t m o 
s p h e r i c  c o r r o s i o n .  U s e  a f t e r  t h e  w a r  w o u l d  
d e p e n d  u p o n  w h a t  a d v a n c e s  h a d  b e e n  m a d e  
i n  c o r r o s i o n  p r o t e c t i o n .

E a c h  o f  t h e  o p i n i o n s  q u o t e d  c o n t a i n s  
s o m e  i n t e r e s t i n g  i n f o r m a t i o n ,  a n d  t h e  
r e v i e w e r ' s  d i f f i c u l t y  i s  t o  k n o w  w h e n  t o  s t o p  
q u o t a t i o n .  T h e  o p i n i o n s  q u o t e d  s e r v e  t o  
i n d i c a t e  t h e  w e a l t h  o f  v a l u a b l e  t e c h n i c a l  a n d  
c o m m e r c i a l  i n f o r m a t i o n  t o  b e  f o u n d  i n  t h i s  
b o o k .

I n  c o n s i d e r a t i o n  o f  t h e  r a i l r o a d  a n d  r a i l -  
w a y - c a r  b u i l d i n g  i n d u s t r y ,  i t  w a s  f o u n d  t h a t  
w i t h  b u t  f e w  e x c e p t i o n s  t h e  r a i l r o a d s  w e r e  
n o t  c o n v i n c e d  o f  t h e  s u p e r i o r i t y  o f  a l u 
m i n i u m  i n  r o l l i n g - s t o c k  c o n s t r u c t i o n .  A n 
o t h e r  o p i n i o n  t h a t  a l u m i n i u m  w a s  d e f i n i t e l y  
s u p e r i o r  t o  o t h e r  m a t e r i a l s  f o r  p a s s e n g e r  
a n d  f r e i g h t  c a r s  f r o m  t h e  t e c h n o l o g i c a l  a n d  
e c o n o m i c  a s p e c t s ;  a g a i n ,  o n e  c a r  b u i l d e r  
a d v o c a t e d  t h e  s u p e r i o r i t y  o f  s t a i n l e s s  s t e e l .  
T h e  p r e s i d e n t  o f *  a  l a r g e  c a r - b u i l d i n g  c o m 
p a n y  s t a t e d ,  a m o n g  o t h e r  t h i n g s ,  t h a t  
d e s i g n  c o n s i d e r a t i o n s  m u s t  b e  c a r e f u l l y  c o n 
s i d e r e d ,  p a r t i c u l a r l y  w i t h  r e s p e c t  t o  t h e  l o w  
m o d u l u s  o f  e l a s t i c i t y  o f  a l u m i n i u m ,  b u t  
b e c a u s e  o f  t h e  l i g h t n e s s  a n d  s t r e n g t h  o f  t h e  
a l l o y s  u s e d ,  i t  w a s  p o s s i b l e  t o  h o l d  d e f l e c 
t i o n s  w i t h i n  t h e  r a n g e  o f  t h a t  o f  a  s t r u c t u r e  
u s i n g  l i g h t  a l l o y ,  s t i l l  e f f e c t i n g  w e i g h t  
s a v i n g ,  b u t  a l s o  a c t u a l l y  p r o v i d i n g  g r e a t e r  
s t r e n g t h .  I l e  m e n t i o n e d  a g a i n  t h a t  w e l d i n g  
o f  a l u m i n i u m  i s  n o t  w i t h o u t  i t s  d i f f i c u l t i e s  
b u t  e x p e c t e d  t h a t  t h e y  w i l l  b e  o v e r c o m e  a s  
r e s e a r c h  d e v e l o p s  m e t h o d s .

O f  i n t e r e s t  i s  t h e  s t a t e m e n t  o f  a n o t h e r  
a u t h o r i t y  t h a t  a l u m i n i u m  c o u l d  b e  u s e d  t o  
i n c r e a s e  t h e  w a t e r  c a p a c i t y  o f  l o c o m o t i v e  
t e n d e r s ,  s o  e l i m i n a t i n g  s t o p s  f o r  w a t e r  
p i c k - u p ,  r e d u c i n g  o v e r a l l  t i m e  a n d  o p e r a t i n g  
e x p e n s e s .  A n o t h e r  o f f i c i a l  o f  a  c a r - b u i l d i n g  
c o m p a n y  s t a t e d  t h a t  t h e  r a p i d  d e v e l o p m e n t s

o f  p l a s t i c s  h a s  g i v e n  r e a s o n  t o  c o n s i d e r  t h e  
r e p l a c e m e n t  o f  a l u m i n i u m  b y  p l a s t i c s  i n  
s o m e  c o n d i t i o n s ,  b u t  t h a t  n o  d e f i n i t e  c o n 
c l u s i o n s  h a d  b e e n  r e a c h e d .

A  d e f i n i t e  e n g i n e e r i n g  p r o b l e m  i n  t h e  u s e  
o f  a l u m i n i u m  i n  r a i l w a y  c a r s  i s  m e n t i o n e d  i n  
a n o t h e r  r e p l y  a s  f o l l o w s : — “  .  .  .  b r a k e  s h o e  
c a p a c i t y .  A  s t a n d a r d  r u l e  i s  t h a t  b r a k e - s b o e  
p r e s s u r e  h a s  t o  b e  6 0  p e r  c e n t ,  o f  t h e  w e i g h t  
o f  t h e  c a r ,  i n  o r d e r  t o  b e  a b l e  t o  s t o p  t h e  
t r a i n .  I f  t h e  w e i g h t  o f  a  f r e i g h t  c a r  i s  
l i g h t e n e d  b y  1 0 , 0 0 0  p o u n d s  f r o m  i t s  o r i g i n a l
4 0 , 0 0 0  p o u n d s ,  t h e  b r a k e - s h o e  p r e s s u r e  m u s t  
s t i l l  b e  6 0  p e r  c e n t ,  o f  t h e  w e i g h t  o f  t h e  c a r .  
B u t  w h e n  t h e  c a r  i s  l o a d e d  t h e  b r a k i n g  
e q u i p m e n t  i s  i n s u f f i c i e n t  t o  d o  t h e  j o b .  O n  
t h e  o t h e r  h a n d ,  h e a v i e r  b r a k i n g  c q u i p m e n :  
o n  a  l i g h t e r  c a r  w o u l d  s l i d e  t h e  c a r  w h e e l s  
w h e n  t h e  e n g i n e e r  t r i e d  t o  s t o p  t h e  t r a i n .  
T h u s ,  a  d i f f e r e n t  s o l u t i o n  m u s t  b e  s o u g h t  
w h i c h  a d d s  t o  t h e  c o s t  o f  t h e  b r a k e s .  R a i l 
r o a d s  t h i n k  a  l o n g  t i m e  b e f o r e  t h e y  w i l l  p a y  
e x t r a  f o r  b o t h  a l u m i n i u m  a n d  b r a k e s .  I t  i s  
a r g u e d  a l s o  t h a t  t h e r e  i s  n o t  m u c h  s a v i n g  
i n  c o a l  f o r  l o c o m o t i o n ,  e v e n  i f  f r e i g h t  c a r s  
a r e  l i g h t e n e d  b y  t h e  u s e  o f  a l u m i n i u m .  A s  
c o a l  a n d  f u e l  o i l  a r e  b o t h  c h e a p ,  r a i l r o a d s  
h a v e  n o t  b e e n  i n t e r e s t e d  i n  a r g u m e n t s  i n  
l i g h t e r  e q u i p m e n t . "

T h e  a u t h o r s ’  m e t  a  d i f f i c u l t y  i n  a p p r a i s a l  
w h e n  t h e y  c o n s i d e r e d  t h e  a i r c r a f t  i n d u s t r y ,  
b e c a u s e  t h e  i n d u s t r y  i t s e l f  r e m a i n s  d o u b t f u l  
o f  i t s  o w n  f u t u r e .  A l u m i n i u m  a n d  m a g n e 
s i u m  w i l l  u n d o u b t e d l } '  r e m a i n  a i r c r a f t  
m a t e r i a l s ,  b u t  t h e  a m o u n t  o f  a e r o p l a n e  p r o 
d u c t i o n  i n  p o s t - w a r  y e a r s  i s  s o  u n c e r t a i n  
t h a t  d i f f i c u l t y  w a s  e x p e r i e n c e d .

T u r n i n g  t o  a r c h i t e c t u r e  a n d  b u i l d i n g  c o n 
s t r u c t i o n ,  t h e  a u t h o r s  e v o l v e d  a n  e s t i m a t e  
f o r  t h e  p o s t - w a r  m a r k e t  o f  1 0 0 , 0 0 0 , 0 0 0  
p o u n d s ’  w e i g h t  a t  1 5  c e n t s  p e r  p o u n d  t o
2 0 0 , 0 0 0 , 0 0 0  p o u n d s  a t  1 0  c e n t s .  I n  t h e  
w o r d s  o f  o n e  i n t e r v i e w e e :  "  a  l a r g e  u s e  w a s  
a n t i c i p a t e d  f o r  w i n d o w  f r a m e s  a n d  o t h e r  
s t r u c t u r a l  p a r t s  a s  w e l l  a s  f o r  d e c o r a t i v e  
e f f e c t s .  A  n e w  e l e c t r o - p l a t i n g  p r o c e s s  f o r  
c h r o m e - p l a t i n g  o n  a l u m i n i u m  i s  e x p e c t e d  t o  
o p e n  u p  n e w  u s e s  f o r  d e c o r a t i v e  p u r p o s e s  i n  
b u i l d i n g . ”

I n  p a s s i n g ,  i t  i s  w o r t h  n o t i n g  t h a t  1 7  p e r  
c e n t ,  o f  t h e  s u r f a c e  o f  ' t h e  R o c k e f e l l e r  
C e n t r e  i n  N e w  Y o r k  i s  a l u m i n i u m ,  t h e  t o t a l  
a m o u n t  i n  t h e  b u i l d i n g  a m o u n t i n g  t o  1 , 5 0 0  
t o n s .

A n o t h e r  b u i l d i n g  o p i n i o n  i s  t h a t  a l u 
m i n i u m  h a s  v e r y  d e f i n i t e  a d v a n t a g e s  o v e r  
s t e e l  f o r  c a s e m e n t  w i n d o w s  i n  d w e l l i n g  
h o u s e s ,  f o r  a l u m i n i u m  a l l o y s  d o  n o t  s t a i n  
a n d  d o  n o t  r e q u i r e  f r e q u e n t  p a i n t i n g  f o r  
u p k e e p .

I n  a  c o m p r e h e n s i v e  r e v i e w  o f  t h e  p o s s i 
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b i l i t i e s  o £  l i g h t - a l l o y  a p p l i c a t i o n  t o  
p l u m b i n g ,  t h e  o f f i c i a l  o f  a  l a r g e  c o m p a n y -  
s p e c i a l i z i n g  i n  t h e  p r o d u c t i o n  o f  s u c h  
r e q u i s i t e s  m a d e  t h e  p o i n t  t h a t  t h e  p u b l i c ,  
h a v i n g  b e e n  e d u c a t e d  t o  g l a s s - l i k e  c l e a n l i 
n e s s  o f  e n a m e l v v a r e  a n d  p o t t e r ) 1- ,  i s  n o t  l i k e l y  
t o  t a k e  k i n d l y  t o  a l u m i n i u m  s i n k s  a n d  
p l u m b i n g  f i x t u r e s  i n  g e n e r a l ,  u n l e s s  a  f i n i s h  
f o r  a l u m i n i u m  i s  d e v e l o p e d  t o  g i v e  e q u a l  
o r  b e t t e r  s u r f a c e s  t h a n  t h e  a c c u s t o m e d  
f i n i s h  o f  t h e  u s u a l  m a t e r i a l s .

S a v i n g  i n  f r e i g h t  c h a r g e s  i s  m e n t i o n e d  
s e v e r a l  t i m e s  a s  a  f u r t h e r  i n d u c e m e n t  f o r  t h e  
c o n s i d e r a t i o n  o f  a l u m i n i u m  i n  s u c h  g o o d s  
a s  h e a t i n g  r a d i a t o r s ,  v a l v e s  a n d  f i t t i n g s ,  
a n d  s o i l ,  s e w e r  a n d  w a t e r  p i p e s .

T h e  e l e c t r i c  l i g h t  a n d  p o w e r  c o m p a n i e s  
h a v e  b e e n  i m p o r t a n t  u s e r s  o f  a l u m i n i u m  i n  
t h e  f o r m  o f  o v e r h e a d  c a b l e s ,  b u t  f u t u r e  
d e m a n d s  d e p e n d  u p o n  p o s t - w a r  c o n d i t i o n s .  
G i v e n  f u l l  e m p l o y m e n t  a n d  i n d u s t r i a l  p r o s 
p e r i t y ,  n e w  p o w e r  l i n e s  m a y  h a v e  t o  b e  
e r e c t e d ;  s h o u l d  s e r i o u s  u n e m p l o y m e n t  f o l 
l o w  t h e  w a r ,  n e w  l i n e s  m a y  b e  i n s t a l l e d  a s  
p a r t  o f  a  p u b l i c - w o r k s  p r o g r a m m e .  A n  
o f f i c i a l  o f  t h e  U . S .  D e p a r t m e n t  o f  C o m m e r c e  
s t a t e d  t h a t  i n  t h e  c h o i c e  o f  c a b l e s  f o r  t r a n s 
m i s s i o n  l i n e s  "  w e i g h t  a n d  p r i c e  b e c o m e  t h e  
d e c i d i n g  f a c t o r s . ”  T h e  d e m a n d ,  t h e r e f o r e ,  
i s  e l a s t i c  t o  s o m e  e x t e n t .  F i n a l  c o m p u t a t i o n  
g a v e  a l u m i n i u m  s a l e s  o f  2 0 , 0 0 0 , 0 0 0  p o u n d s  
a t  1 5  c e n t s  p e r  p o u n d ,  a n d  2 4 , 0 0 0 , 0 0 0  
p o u n d s  a t  1 0  c e n t s  f o r  a n  a n n u a l  c o n s t r u c 
t i o n  o f  1 0 , 0 0 0  m i l e s .

A  m a n u f a c t u r e r  o f  e l e c t r i c  f i x t u r e s  w a s  
e n t h u s i a s t i c  a b o u t  a l u m i n i u m ,  w r i t i n g  i n  t h e  
f o l l o w i n g  t e r m s : — "  T h e  c o m p a n y  a p p r e 
c i a t e s  a l u m i n i u m  n o w  t h a t  t h e y  c a n n o t  g e t  
i t .  W h e n  t h e  c o m p a n y  h a d  t o  c h a n g e  o v e r  
t o  s t e e l  f o r  l i g h t i n g  i t  f o u n d  t h a t  s t e e l  w a s  
m o r e  e x p e n s i v e  t h a n  a l u m i n i u m .  I n  t h e  c a s e  
o f  a l u m i n i u m ,  a l l  t h a t  t h e  c o m p a n y  h a d  t o  
d o  w a s  t o  f o r m  i t ,  t h e n  a l z a t e  i t  a n d  t h a t  
w a s  a l l .  I n  t h e  c a s e  o f  s t e e l ,  t h e  c o m p a n y -  
h a d  t o  f o r m  i t ,  c l e a n  i t ,  e l e c t r o - p l a t e  i t  a n d  
p a i n t  i t .  S t e e l  m a y  j u s t  b e  p l a t e d ,  b u f f e d ,  
a n d  p o l i s h e d  a n d  t h e n  l a c q u e r e d  b u t  t h i s  i s  
s t i l l  m o r e  e x p e n s i v e .  F o r  f l u o r e s c e n t  
l i g h t i n g ,  a l u m i n i u m  i s  j u s t  r i g h t .  I t  s h o u l d  
b e  u s e d  f o r  i n d u s t r i a l  l i g h t i n g ,  b u t  t h e  
i n d u s t r y  h a s  b u i l t  u p  p o r c e l a i n  e n a m e l  s t e e l  
a n d  i t  i s  h a r d  t o  c h a n g e  o v e r  t o  a l u m i n i u m .  
T h e  c o m p a n y  w a s  u n s u c c e s s f u l  i n  s p o t -  
w e l d i n g ,  b u t  i t  g o t  a r o u n d  t h i s  b y  r i v e t i n g  
i t s  a l u m i n i u m  p r o d u c t s . ”

T h e  a u t h o r s  o f  t h i s  e x h a u s t i v e  m a r k e t  
a p p r a i s a l  r i g h t l y  c o n s i d e r  t h e  i n f l u e n c e  o f  
a l u m i n i u m ’ s  "  l i t t l e  s i s t e r , ”  m a g n e s i u m ,  o n  
p o s t - w a r  m a r k e t s .  A  l o n g  c h a p t e r  d e a l s  
w i t h  t h e  h i s t o r y ,  p r o d u c t i o n ,  p r o c e s s e s  a n d  
m a r k e t s  o f  m a g n e s i u m  a l l o y s .  F i r s t  i n  t h e

a u t h o r s ’  c o n c l u s i o n s  i s  t h e  d i f f i c u l t y  o f  
a s s e s s m e n t  o f  m a g n e s i u m ’ s  p o s t - w a r  p l a c e ,  
f o r  t h e  l a r g e  w a r - t i m e  p r o d u c t i o n  h a s  b e e n  
u t i l i z e d  i n  p l a n e  c o n s t r u c t i o n  a n d  p y r o 
t e c h n i c s ,  i n c l u d i n g  i n c e n d i a r y  b o m b s .  T h e  
p u b l i c ,  t h e r e f o r e ,  h a s  h a d  l i t t l e  c h a n c e  t o  
b e c o m e  f a m i l i a r  w i t h  t h e  m e t a l .  I t  m a y  b e  
i n t e r p o l a t e d  t h a t  t h e  p o p u l a t i o n  o f  t h e  b i g  
c i t i e s  o f  t h e  U n i t e d  K i n g d o m  w o u l d  c o n f i r m  
t h e  s t a t e m e n t  t h a t  "  t h e  e m p h a s i s  o n  i n c e n 
d i a r y  u s e s  h a s  n o t  a l l a y e d  t h e  w i d e s p r e a d  
f e a r  o f  m a g n e s i u m . "

T h e  p r e s e n t  ( U . S . )  p r i c e  o f  2 0 J  c e n t s  p e r  
p o u n d  m a k e s  t h e  m a t e r i a l  e c o n o m i c a l l y  
c o m p a r a t i v e  w i t h  a l u m i n i u m  a n d ,  f o r  s o m e  
u s e s ,  w i t h  s t e e l  a n d  c o p p e r ,  b u t  a  l o w e r  
p r i c e  w o u l d  e n c o u r a g e  e x p e r i m e n t a t i o n .  A  
p r i c e  a s  l o w  a s  1 0  c e n t s  a  p o u n d  i s  e n v i s 
a g e d  b y  s o m e  e n t e r p r i s i n g  c o n c e r n s  s h o r t l y  
a f t e r  t h e  w a r .

O v e r  1 0 0  r e p o r t s  o f  t h e  f i e l d  s u r v e y  g a v e  
d e f i n i t e  a n s w e r s  t o  q u e s t i o n s  r e l a t i n g  t o  
p r o b a b l e  c o n s u m p t i o n  o f  m a g n e s i u m .  O f  
t h e s e ,  7 7  r e p o r t e d  t h a t  n o  u s e  o f  m a g n e s i u m  
w a s  c o n t e m p l a t e d  i n  p o s t - w a r  y e a r s ,  r e a s o n s  
b e i n g  a  f r a n k  a d m i s s i o n  o f  " n o  k n o w 
l e d g e , ”  t o g e t h e r  w i t h  d e t a i l e d  r e a s o n s  w h y  
m a g n e s i u m  w a s  u n s u i t a b l e  f o r  s p e c i f i c  i n d u s 
t r i e s .  F i r e  r i s k  a n d  c o r r o s i o n  w e r e  m e n 
t i o n e d  s e v e r a l  t i m e s ;  n e v e r t h e l e s s ,  w i t h  c e r 
t a i n  r e s e r v a t i o n s ,  2 8  c o m p a n i e s  s a i d  t h e y  
w o u l d  u s e  g r e a t e r  o r  l e s s  a m o u n t s  o f  m a g 
n e s i u m  a f t e r  t h e  w a r .

B r i e f  r e p o r t s  o f  t h e  2 8  c o m p a n i e s ’  r e p l i e s  
a r e  g i v e n .  F o r  o u r  p u r p o s e ,  d i s a d v a n t a g e s  
c i t e d  w i l l  b e  l i s t e d  f i r s t :  t h e s e  a r e  g i v e n  a s  
e x p l o s i o n  r i s k s  i n  m e l t i n g  a n d  c a s t i n g ,  l a c k  
o f  s t r e n g t h ,  d i f f i c u l t i e s  i n  h e a t  c o n d i t i o n s ,  
c o r r o s i o n ,  e s p e c i a l l y  i n  s a l t  a t m o s p h e r e s ,  
h i g h  c o e f f i c i e n t  o f  t h e r m a l  e x p a n s i o n ,  a n d  
p o o r  m a c h i n e a b i l i t y .  F a v o u r a b l e  f a c t o r s  
e n c o u r a g i n g  i n c r e a s e d  u s e  o f  m a g n e s i u m  
w e r e  g i v e n  a s  f o l l o w s : — G o o d  m a c h i n e 
a b i l i t y ,  s t r e n g t h  a t  h i g h  p r e s s u r e s ,  l o w  
s p e c i f i c  g r a v i t y  a n d  c o r r o s i o n  r e s i s t a n c e  t o  
s o m e  c h e m i c a l s .  M a n y  r e p l i e s  s t a t e d  t h a t  n o  
t e c h n i c a l  l i m i t a t i o n s  h a d  b e e n  f o u n d  w i t h  
r e s p e c t  t o  a  p a r t i c u l a r  j o b ;  o t h e r s ,  a g a i n ,  
c a u t i o u s l y  s t a t e d  t h a t  e x p e r i e n c e  w a s  
l i m i t e d .

I t  m a y  b e  o b j e c t e d  t h a t  t h e  r e p l i e s  
a b s t r a c t e d  a b o v e  s h o w  a  r a t h e r  m a r k e d  l a c k  
o f  k n o w l e d g e  o n  t h e  s u b j e c t .  S i m i l a r  i g n o r 
a n c e  w a s  a p p a r e n t  i n  s o m e  o f  t h e  a l u m i n i u m  
r e p l i e s  a n d ,  t h e r e f o r e ,  i t  m a y  b e  s u g g e s t e d  
t h a t  t h e  f i r s t  t a s k  c o n f r o n t i n g  t h e  a l u m i n i u m  
i n d u s t r y ,  b o t h  h e r e  a n d  i n  t h e  S t a t e s ,  i s  
t e c h n i c a l  p r o p a g a n d a  c o n c e i v e d  a n d  e x e 
c u t e d  i n  t h e  b r o a d e s t  p o s s i b l e  t e r m s .  T r u e ,  
w e  h a v e  a  D e v e l o p m e n t  A s s o c i a t i o n  t h a t  h a s  
d o n e  v a l u a b l e  w o r k  i n  p r o v i d i n g  i n f o r m a t i o n
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t o  a l l  w h o  a s k .  H o w e v e r ,  a n y o n e  w h o  h a s  
b e e n  i n  a t t e n d a n c e  a t  t h e  r e c e n t  a l u m i n i u m  
e x h i b i t i o n s  w i l l  a g r e e  t h a t  i t  i s  n o t  v e r y  
w i d e  o f  t h e  m a r k  t o  s a y  t h a t  e n g i n e e r s  i n  
g e n e r a l  d o  n o t  k n o w  e v e n  t h e  A  B  C  o f  
l i g h t - a l l o y  m a t e r i a l s .  D e v e l o p m e n t  a s s o c i a 
t i o n s  m u s t  b e w a r e  o f  a s s e s s i n g  t h e i r  w o r k  
o n  t h e  n u m b e r  o f  q u e r i e s  r e c e i v e d  a n d  
a n s w e r e d ,  f o r  o f t e n  q u e s t i o n s  w i l l  c o m e  
f r o m  p r e s e n t  u s e r s  o f  l i g h t  a l l o y s .  T h e  y a r d 
s t i c k ,  n o  d o u b t  e x t r e m e l y  d i f f i c u l t  t o  a p p l y ,  

m u s t  b e  t h e  r e s p o n s e s  f r o m  f i r m s  t o  w h i c h  
a l u m i n i u m  a l l o y s  a r e  s t i l l  u n f a m i l i a r  i n  
p r a c t i c e .  T h e  t a s k  i s  o n e  t o  b e  s h a r e d  b y

a s s o c i a t i o n s  a n d  i n d i v i d u a l  f i r m s .  I n  t h i s  
c o n n e c t i o n ,  o n e  l a s t  q u o t a t i o n  m a y  b e  m a d e .  
A l t h o u g h  t h e  s t a t e m e n t  w a s  m a d e  a s  t h e  
o u t c o m e  o f  c o n f e r e n c e  a t  o n e  w o r k s ,  t h e  
p u r p o r t  o f  i t s  m e s s a g e  s u r e l y  a p p l i e s  i n  a  
g e n e r a l  s e n s e  a n d  m i g h t  w e l l  b e  t a k e n  t o  
h e a r t  i n  t h i s  c o u n t r y : —

"  E m p h a s i s  w a s  p l a c e d  b y  t h e  o f f i c i a l s  
i n t e r v i e w e d  u p o n  t h e  n e c e s s i t y  f o r  a n  e d u c a 
t i o n a l  p r o g r a m m e  c o v e r i n g  d e v e l o p m e n t s  i n  
p r o d u c t i o n  o f  a l u m i n i u m  a n d  m a g n e s i u m s  
( a l l o y s )  . . .  o f  p a r t i c u l a r  i m p o r t a n c e  i n  

s u c h  a  p r o g r a m m e  i s  i n f o r m a t i o n  o n  
m e t h o d s  o f  f a b r i c a t i o n . ”

L E A D - P L A T E D

I N  v i e w  o f  t h e  m a n y  e r r o n e o u s  a n d  t o o -  
g e n e r a l  s t a t e m e n t s  w h i c h  h a v e  b e e n  c i r 

c u l a t e d  r e g a r d i n g  t h e  e f f i c a c y  a n d  a d v i s -

A L U M I N I U M

s h o u l d  o c c u r .  U n f o r t u n a t e l y ,  q u i t e  a p a r t  
f r o m  t h e  f a c t  t h a t  t h e  p l a s t i c  c o m p o n e n t  
a b s o r b s  f l u i d  a n d ,  a s  a  r e s u l t ,  a l t e r s  i n

D E S I G N E D  f o r  e x p e r i m e n t a l  u s e  i n  c o n n e c t i o n  w i t h  a  c o m p l e x  c h e m i c a l - e n g i n e e r i n g  
p r o c e s s ,  t h i s  l i g h t - a l l o y  p e r m a n e n t - m o u l d  c a s t i n g  w a s  l e a d - p l a t e d  a s  a  p r o t e c t i o n  

a g a i n s t  t h e  s p r a y  o f  w e a k  s u l p h u r i c  a c i d ,  p l u s  s o d i u m  s u l p h a t e ,  w i t h  w h i c h  i t  c o m e s  
i n t o  c o n t a c t  w h e n  i n  o p e r a t i o n .  A s  s h o w n  h e r e ,  t h e  c o m p o n e n t  h a d  b e e n  i n  c o n t i n u o u s  
u s e  f o r  o n e  m o n t h — n o  s u r f a c e  a t t a c k  o f  a n y  k i n d  i s  v i s i b l e .  A  d e p o s i t  i n  t h e  t h r e a d e d  
p o r t i o n  ( a t  t h e  l e f t )  p r o v e d  t o  b e  s o d i u m  s u l p h a t e  w h i c h  h a d  c r y s t a l l i s e d  o u t ,  a n d ,  o n  
a n a l y s i s ,  i n d i c a t e d  t h e  a b s e n c e  o f  b o t h  l e a d  a n d  a l u m i n i u m .  ( C o u r t e s y  o f  A . E . R .
( 1 9 3 8 ) ,  L t d . )

a b i l i t y  o f  e l e c t r o d e p o s i t s  o n  a l u m i n i u m  a s  
a  m e a n s  f o r  p r o t e c t i o n  o r  d e c o r a t i o n ,  t h e  
i l l u s t r a t i o n  r e p r o d u c e d  a b o v e  i s  o f  s o m e  
i n t e r e s t .  T h e  c o m p o n e n t  s h o w n  c o n s i s t s  o f  
a n  a l u m i n i u m - a l l o y  g r a v i t y  d i e - c a s t i n g  
d e s i g n e d  f o r  u s e  i n  w h a t  a m o u n t s  v i r t u a l l y  
t o  a  c o n s t a n t  s p r a y  o f  s o d i u m  s u l p h a t e  
w i t h  w e a k  s u l p h u r i c  a c i d .

I n  c u r r e n t  p r a c t i c e  t h e  c o m p o n e n t  h a s  
h i t h e r t o  b e e n  m a d e  a s  a  p l a s t i c  m o u l d i n g .  
I t  i s  e s s e n t i a l  t h a t ,  i n  o p e r a t i o n ,  w h e n  
o n c e  p o s i t i o n e d  a n d  c e n t r e d ,  n o  d i s t o r t i o n

s h a p e ,  t h i s  d i s t o r t i o n  v a r i e s  w i t h  c h a n g e s  i n  
h u m i d i t y  a n d  w i t h  t i m e ;  l o r ,  i n  u s e ,  i t  
m a y  b e  s u b j e c t e d  t o  s o m e w h a t  r o u g h  h a n d 
l i n g  w h i c h  r e m o v e s  t h e  m o r e  o r  l e s s  
i m p e r v i o u s  r e s i n  s k i n .

T h e  a s s e m b l y ,  i n t o  w h i c h  t h e  p a r t  s h o w n  
f i t s ,  i s  o f  q u i t e  a  m a s s i v e  n a t u r e ,  h o w e v e r ,  
a n d  t h e  u s e  o f  a n y  h e a v y  m e t a l  i s  r u l e d  
o u t .  A n  a l u m i n i u m  a r m ,  t h e r e f o r e ,  w a s  
m a d e  a n d  l e a d - p l a t e d  t o  p r o t e c t  i t  a g a i n s t  
t h e  a c i d  s p r a y .  N o  s i g n  o f  a t t a c k  i s  v i s i b l e  
a f t e r  o n e  m o n t h ’ s  c o n t i n u o u s  o p e r a t i o n .
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L ig h t A llo y s  in

R e c t i f i e r s ,  P h o t o c e l l s  a n d  C o n d e n s e r s

C o n t i n u i n g  f r o m  “ L i g h t  M e t a l s , ”  19 4 ; / i t / 4 9 1 ,  a  D i s c u s s i o n  

o n  t h e  R e l a t i o n s h i p  B e t w e e n  I m p r e g n a t e d  M e d i a  a n d  t h e  

S e r v i c e  C h a r a c t e r i s t i c s  a n d  R i f e  o f  F i x e d - p a p e r  C o n d e n s e r s

T H E  i n f l u e n c e  o f  t e m p e r a t u r e  u p o n  
t h e  e l e c t r i c a l  c h a r a c t e r i s t i c s  o f  f i x e d -  
p a p e r  c o n d e n s e r s  h a v i n g  v a r i o u s  

i m p r e g n a t i n g  w a x e s  a s  d i e l e c t r i c  m e d i a  i s  
w o r t h y  o f  n o t e .  R e g a r d i n g  b r e a k d o w n  
v o l t a g e ,  i t  i s  l o g i c a l  t o  a n t i c i p a t e  a  n e g a 
t i v e  c o e f f i c i e n t ,  t h a t  i s ,  a  f a l l  i n  e l e c t r i c  

- s t r e n g t h  a s  t e m p e r a t u r e  r i s e s ,  i n  a n y  c a s e  
b e c a u s e  t h i s  i s  u s u a l  w i t h  a l l  d i e l e c t r i c s .  
F u r t h e r ,  s o m e  c o m p l i c a t i o n  m a y  b e

i n g  p o i n t  p a r a f f i n  w a x ,  a n d  o n e  a  h i g h  
m e l t i n g  p o i n t  m i n e r a l  w a x .  A l l  t h e  u n i t s  
w e r e  d r i e d  a n d  v a c u u m  i m p r e g n a t e d  i n  
e x a c t l y  t h e  s a m e  m a n n e r ,  a n d  s e a l e d  w i t h  
b i t u m i n o u s  c o m p o u n d  i n t o  m e t a l  c a n s .

T h e s e  c o n d e n s e r s  w e r e  t e s t e d  f o r  e l e c 
t r i c  s t r e n g t h  a t  t h r e e  t e m p e r a t u r e s ,  t h e  
h i g h e s t  b e i n g  j u s t  a b o v e  t h e  m e l t i n g  p o i n t  
o f  t h e  h i g h e s t  m e l t i n g  w a x .  F o r  t h i s  
p u r p o s e  t h e y  w e r e  h e l d  a t  t h e  t e m p e r a t u r e

PARAFFIN W AX 
M.pt. 5 5 '  C .

1 7 1 1 8 °  C. 6 5 / 6 6 ' C . 7 6 / 7 7  °C.

PARAFFIN W AX  
. M .pt. 6 2 '  C .

1 7 1 I8 °C 65/66°C. 7 6 / 7 7 ' C .

P E T R O L E U M  W AX  
HIGH M ELTIN G  PO IN T  

M.pt. 7 5 °  C.

/ 7 / i r c . 6 J / 6 6 - C . 7 6 / 7 7 ' C .

F i g .  1 8 3 .  —  B r e a k d o w n  
v o l t a g e  o f  f i x e d - p a p e r  
c o n d e n s e r s  a t  v a r i o u s  
t e m p e r a t u r e s  f o r  d i f f e r 
e n t  i m p r e g n a t i n g  m e d i a .  
C o n d e n s e r  c o n s t r u c t i o n  
s y s t e m  c o n s i s t e d  o f  t w o  
p a p e r s  b e t w e e n  a l u 
m i n i u m  f o i l s  ( s e e  T a b l e s  

8 0 ,  8 1 ,  8 2 ) .

e x p e c t e d  a s  t h e  m e l t i n g  p o i n t  o f  t h e  w a x  
i s  p a s s e d ,  d e p e n d i n g  u p o n  h o w  s h a r p l y  
t h i s  c h a n g e  i n  p h a s e  o c c u r s ,  a n d  u p o n  t h e  
v o l u m e  c h a n g e  t h a t  a c c o m p a n i e s  i t .

R e s u l t s  a r e  g i v e n  f o r  a  n u m b e r  o f  c o n 
d e n s e r s  h a v i n g  a  d i f f e r e n t  w a x  i m p r e g -  
n a n t ,  b u t  o t h e r w i s e  i d e n t i c a l  i n  
c o n s t r u c t i o n  a n d  m a n u f a c t u r e .  A l l  w e r e  
o f  1 m F  c a p a c i t y ,  u s i n g  t w o  a l u m i n i u m -  
f o i l  e l e c t r o d e s ,  w i t h  t w o  p a p e r s  o f  
0 . 0 0 0 4 - i n .  t h i c k n e s s  b e t w e e n  t h e  f o i l s .  
O n e  b a t c h  u s e d  a  l o w  m e l t i n g  p o i n t  
p a r a f f i n  w a x  a s  d i e l e c t r i c ,  o n e  a  h i g h  m e l t -

o v e r n i g h t  ( 1 8  h o u r s )  i n  a  l a r g e  e l e c t r i c  
o v e n ,  t h e r m o s t a t i c a l l y  c o n t r o l l e d .  I  h e  
t e s t s  w e r e  m a d e  w i t h  t h e  c o n d e n s e r s  a c t u 
a l l y  i n  t h e  o v e n  a t  t e m p e r a t u r e .  T h i s  
w a s  a c h i e v e d  b y  t a k i n g  l e a d s  f r o m  t h e  

c o n d e n s e r  t e r m i n a l s  t h r o u g h  i n s u l a t i n g  
t u b e s  i n  t h e  o v e n  w a l l .  O n  e a c h  c o n 
d e n s e r  t h e  v o l t a g e  w a s  r a i s e d  f r o m  z e r o  
a t  a  r a t e  o f  a p p r o x i m a t e l y  1 0 0  v o l t s  p e r  
s e c o n d  u n t i l  b r e a k d o w n  o c c u r r e d .

T h e  r e s u l t s  f o r  t h e  l o w  m e l t i n g  p o i n t  
p a r a f f i n  w a x  a r e  g i v e n  i n  T a b l e  8 0 .  I t  
w i l l  b e  s e e n  t h a t  t h e  e l e c t r i c  s t r e n g t h  a t
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F i g ,  1 8 4 . — P e r c e n t a g e  c h a n g e  i n  c a p a c i t y  
w i t h  t e m p e r a t u r e  f o r  f i x e d - p a p e r  c o n d e n s e r s  
w i t h  v a r i o u s  t y p e s  o f  p l a i n  a n d  c o m p o u n d e d  

p a r a f f i n  w a x .

t h e  i n t e r m e d i a t e  t e m p e r a t u r e ,  w h i c h  i s  
a b o v e  t h e  w a x  m e l t i n g  t e m p e r a t u r e ,  i s  o f  
t h e  s a m e  o r d e r  a s  t h a t  a t  o r d i n a r y  t e m 
p e r a t u r e s ,  w h i l e  t h a t  a t  t h e  h i g h e s t  t e m 
p e r a t u r e  i s  o n l y  1 0  p e r  c e n t ,  b e l o w  t h i s  
v a l u e .

T a b l e  8 1  g i v e s  t h e  r e s u l t s  f o r  t h e  h i g h  
m e l t i n g  p o i n t  p a r a f f i n  w a x .  T h e  e l e c t r i c  
s t r e n g t h  s t a r t s  a t  t h e  s a m e  o r d e r  o f  l e v e l  
a s  f o r  t h e  l o w  m e l t i n g  w a x ,  d r o p s  a b o u t  
1 5  p e r  c e n t ,  j u s t  a b o v e  i t s  m e l t i n g  p o i n t ,  
a n d  a n o t h e r  1 5  p e r  c e n t ,  a t  t h e  h i g h e s t  
t e m p e r a t u r e .

T a b l e  8 2  d e a l s  w i t h  t h e  h i g h  m e l t i n g  
p o i n t  m i n e r a l  w a x .  A t  o r d i n a r y  t e m p e r a 
t u r e s  t h e  e l e c t r i c  s t r e n g t h  i s  a b o u t  1 5  
p e r  c e n t ,  a b o v e  t h a t  f o r  t h e  p a r a f f i n  
w a x e s ,  f a l l i n g  a b o u t  1 5  p e r  c e n t ,  a t  e a c h  
t e m p e r a t u r e  i n c r e m e n t ,  t h e  h i g h e s t  t e m 
p e r a t u r e  b e i n g  j u s t  a b o v e  t h e  w a x  m e l t i n g  
p o i n t .

A  v e r y  m u c h  l a r g e r  n u m b e r  o f  t e s t  
v a l u e s  w o u l d  h a v e  t o  b e  e m p l o y e d  f o r  
f o r m u l a t i n g  a  f i n i t e  c o n c l u s i o n .  T h e s e  f e w  
v a l u e s  i n d i c a t e ,  h o w e v e r ,  t h a t  t h e  h i g h e r  
m e l t i n g  p a r a f f i n  w a x  h a s  n o  a d v a n t a g e s  
w i t h  r e s p e c t  t o  e l e c t r i c  s t r e n g t h  o v e r  t h e  
l o w e r  m e l t i n g  o n e ,  a n d  t h a t  t h e  h i g h  
m e l t i n g  m i n e r a l  w a x  i s  s u p e r i o r  a t  n o r m a l  
t e m p e r a t u r e s  b u t  o f  t h e  s a m e  o r d e r  o f  
q u a l i t y  a t  m o r e  e l e v a t e d  l e v e l s .  T h e s e  
c o n c l u s i o n s  a r e  i n  g e n e r a l  b o r n e  o u t  i n  
p r a c t i c e .

T o  g i v e  a  c o n c i s e  p i c t u r e  o f  t h e  i n f l u 
e n c e  o f  t e m p e r a t u r e  u p o n  e l e c t r i c  s t r e n g t h ,  
a n d  i t s  d e p e n d e n c e  u p o n  t h e  n a t u r e  o f  t h e  
w a x ,  t h e  m e a n  v a l u e s  f r o m  T a b l e s  8 0 ,  8 1  
a n d  8 2  h a v e  b e e n  r e p r o d u c e d  g r a p h i c a l l y  
i n  F i g .  1 8 3 .

T h e  i n f l u e n c e  o f  t e m p e r a t u r e  u p o n  t h e  
c a p a c i t y  o f  t h e  c o n d e n s e r  i s  a n o t h e r  
i m p o r t a n t  f a c t o r  t o  b e  c o n s i d e r e d .  A g a i n ,  
t h i s  c a n  o n l y  b e  d e t e r m i n e d  o n  i n d i v i d u a l  
c o n d e n s e r s ,  a n d  f o r  t h e  c o m p a r i s o n  o f  
v a r i o u s  w a x e s  t h e  t e s t  s a m p l e s  m u s t  a l l  b e  
m a d e  u n d e r  i d e n t i c a l  c o n d i t i o n s  o f  c o n 
s t r u c t i o n  a n d  p r o c e s s ,  e x c e p t ,  o f  c o u r s e ,  
f o r  t h e  i m p r é g n a n t .  V a r i a t i o n s  i n  t h e  
q u a l i t y  o f  t h e  p a p e r ,  a n d  v a r y i n g  e f f i c i 
e n c i e s  i n  p r o c e s s i n g ,  h a v e  s o m e  i n f l u e n c e

T a b le  8 0 .— D e p e n d e n c e  o f  B re a k d o w n  V o lta g e  
u p o n  T e m p e r a tu r e .

Fixed-paper condensers,' aluminium-foil electrodes,
2 X 0.0004-in. papers, impregnated with paraffin wax, 

melting point 55°C„ capacity 1 mF.

Sample
Breakdown Voltage, V A.C. at

No. 17 18°C. 65 66°C. 76 77°C.

1 800 1,500 1,200
2 1,600 1,800 1,200
3 1,900 1.900 1,500
4 2,000 2,000 1,600
5 2,000 2,000 1,700
6 2,100 2,100 1,800
7 2,100 2,100 1,900
8 2,400 2,100 1,900
9 2,400 2.100 2,200

10 2,500 2,200 2,400
Mean 1,980 1,980 1,740
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TEMPERATURE DEGS. FAHR.

F i g .  1 8 5 . — P e r c e n t a g e  c h a n g e  i n  c a p a c i t y
w i t h  t e m p e r a t u r e  o f  f i x e d - p a p e r  c o n d e n s e r s  

w i t h  c e r e s i n  w a x  i m p r e g n a t i n g  m e d i u m .

u p o n  t h e  c h a n g e  i n  c a p a c i t y  w i t h  t e m 
p e r a t u r e .

I n  g e n e r a l ,  f i x e d  p a p e r  c o n d e n s e r s  h a v e  
a  n e g a t i v e  t e m p e r a t u r e  c o e f f i c i e n t ,  b u t  t h e  
d r o p  i n  c a p a c i t y  w i t h  t e m p e r a t u r e  r i s e  i s  
n o t  n e c e s s a r i l y  l i n e a r .  F u r t h e r ,  a p p r e 
c i a b l e  v a r i a t i o n  i n  t h e  m a g n i t u d e  o f  t h e  
c h a n g e  m a y  o c c u r  f r o m  c o n d e n s e r  t o  c o n 
d e n s e r ,  a n d  t h e  c h a n g e  m a y  n o t  f o l l o w  
q u i t e  t h e  s a m e  p a t h  f o r  d i f f e r e n t  w a x e s .  
N e v e r t h e l e s s ,  t h e  a v e r a g e  t e m p e r a t u r e  
c o e f f i c i e n t  i s  a  c h a r a c t e r i s t i c  o f  t h e  w a x  
t h a t  i s  q u i t e  m a r k e d ,  a s  c a n  b e  s e e n  f r o m  
t h e  d a t a  p r e s e n t e d .

T a b l e  8 3  s u m m a r i z e s  i n f o r m a t i o n  o n  t h e  
c a p a c i t y / t e m p e r a t u r e  r e l a t i o n s h i p  f o r  
c o n d e n s e r s  h a v i n g  v a r i o u s  i m p r é g n a n t s .

A l l  w e r e  m a d e  w i t h  a l u m i n i u m  f o i l  e l e c 
t r o d e s  a n d  w i t h  t w o  p a p e r s  b e t w e e n  f o i l s .  
T h e  m e a s u r e m e n t s  w e r e  m a d e  v e r y  c a r e 
f u l l y  b y  h o l d i n g  t h e  c o n d e n s e r s  a t  t e m 
p e r a t u r e  f o r  a  p e r i o d ,  u s i n g  e i t h e r  a  
t h e r m o s t a t i c a l l y  c o n t r o l l e d  h o t  a i r  o v e n  
o r  o i l  b a t h .  T h e  t e m p e r a t u r e  o f  6 8  
d e g r e e s  F .  ( o r  2 0  d e g r e e s  C . )  w a s  t a k e n  
a s  n o r m a l  f o r  t h e  b a s i s  o f  e x p r e s s i n g  t h e  
p e r c e n t a g e  c h a n g e ,  a n d  r e a d i n g s  w e r e  
t a k e n  a t  i n c r e m e n t s  o f  1 0  d e g r e e s  F .  
S e v e r a l  c o n d e n s e r s  w e r e  t e s t e d  f o r  o b t a i n 
i n g  a n  a v e r a g e  v a l u e .

T h e  t o l e r a b l e  c a p a c i t y  c h a n g e ,  n a t u r 
a l l y ,  v a r i e s  w i t h  t h e  c l o s e n e s s  o f  t h e  
t o l e r a n c e  o n  c a p a c i t y  a l l o w a b l e .  A  p l u s  
o r  m i n u s  l i m i t  o f  5  p e r  c e n t ,  r e a l l y  n e e d s  
t h e  p l u s  o r  m i n u s  c h a n g e  i n  c a p a c i t y  o v e r  
t h e  o p e r a t i n g  r a n g e  t o  b e  a s  s m a l l  a s  p o s 
s i b l e ,  p r e f e r a b l y  n o t  m o r e  t h a n  5  p e r  c e n t .

I m p r e g n a n t  N o .  1  i s  t h e  c o m m o n l y  u s e d  
l o w  m e l t i n g  p o i n t  p a r a f f i n  w a x .  I t  s h o w s  
a  h i g h  c a p a c i t y  t e m p e r a t u r e  c o e f f i c i e n t ,  
d r o p p i n g  5  p e r  c e n t ,  i n  4 0  t o  5 0  d e g r e e s  F .  
r i s e ,  a n d  1 2  t o  1 5  p e r  c e n t ,  f o r  a  7 0  t o  8 0  
d e g r e e s  C .  r i s e .  I m p r e g n a n t  N o .  2  h i g h  
m e l t i n g  p a r a f f i n  w a x  i s  a p p r e c i a b l y  b e t t e r  
u p  t o  a b o u t  1 4 0  d e g r e e s  F . ,  i . e . ,  f o r  s m a l l  
i n c r e a s e s  i n  o p e r a t i n g  t e m p e r a t u r e s  i t  i s  
a d v a n t a g e o u s ,  b u t  n o t  f o r  l a r g e  i n c r e 
m e n t s .

I m p r e g n a n t  N o .  3 ,  t h e  h i g h  m e l t i n g  
p o i n t  p e t r o l e u m  h y d r o c a r b o n  w a x ,  i s  
m a r k e d l y  s u p e r i o r ,  a n d  e x c e p t i o n a l l y  
g o o d  f o r  o p e r a t i n g  t e m p e r a t u r e s  u p  t o  
a b o u t  1 4 0  d e g r e e s  F .

T h e  c e r e s i n s  ( N o s .  4 ,  ! ) ,  1 0  a n d  1 1 )

T a b le  81. —  D e p e n d e n c e  o f B re a k d o w n  
V o lta g e  u p o n  T e m p e r a tu r e .

Fixed paper condensers, aluminium foil electrodes,
2 X 0.0004 in. papers, impregnated with paraffin 

wax, melting point 64oC., capacity 1 MF.

Sample
No.

Breakdown voltage, V.A.C. at

17 18°C. 65 660C. 76/77°C.

1 900 1,500 900
2 1,700 1,600 1,000
3 1,800 1,700 1,000
4 1,900 1,700 1,300
5 1,900 1,700 1,400
6 2,100 1,800 1,700
7 2,100 1,800 1,800
8 2,600 1,800 2,000
9 2,700 1,900 2,000

10 3,000 1,900 2,000
Mean 2,070 1,740 1,510
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TEMPERATURE DECS. FAHR.

F i g .  1 8 6 . — C a p a c i t y  t e m p e r a t u r e  c h a r a c t e r 
i s t i c s  o f  f i x e d - p a p e r  c o n d e n s e r s  w i t h  h i g h -  
m e l t i n g - p o i n t  m i n e r a l  a n d  c h l o r o n a p h t h a l e n e  

w a x e s .

h a v e  n o  p a r t i c u l a r  m e r i t  o v e r  t h e  l o w  
m e l t i n g  p a r a f f i n  w a x .  N o r  h a v e  t h e  
p a r a f f i n  c a r n a u a b a  w a x  o r  p e t r o l e u m  j e l l y  
m i x t u r e s  ( N o s .  7  a n d  8 )  i n  t h i s  p a r t i c u l a r  
r e s p e c t .

B o t h  t h e  c h l o r i n a t e d  n a p h t h a l e n e  
w a x e s  ( N o s .  5  a n d  0 )  a r e  v e r y  g o o d ,  
b e i n g  s u p e r i o r  t o  t h e  h i g h  m e l t i n g  m i n e r a l  
w a x  o v e r  t h e  w h o l e  r a n g e ,  b u t  n o t  q u i t e  
s o  g o o d  o v e r  t h e  f i r s t  p o r t i o n  o f  t h e  r a n g e  
( u p  t o  a b o u t  1 4 0  d e g r e e s  F . ) .

A s  b e f o r e  s t r e s s e d ,  t h e s e  t e m p e r a t u r e  
c o e f f i c i e n t s  s h o u l d  o n l y  b e  r e g a r d e d  a s  a  
t y p i c a l  g u i d e  r e p r e s e n t i n g  t h e  o r d e r  o f  
t h e  c h a n g e .  T h e  a v e r a g e  v a l u e s  f r o m  
T a b l e  8 3  a r e  r e p r o d u c e d  g r a p h i c a l l y  i n

F i g s .  1 S 4 ,  1 8 5  a n d  1 8 6  f o r  c l a r i t y  o f  c o m 
p a r i s o n .

T o  i n d i c a t e  t h e  v a r i a t i o n  i n  t h e  n a t u r e  
o f  t h e  c a p a c i t y  t e m p e r a t u r e  c o e f f i c i e n t  
w i t h  d i f f e r e n t  b a t c h e s  o f  i m p r é g n a n t ,  
a t t e n t i o n  i s  c a l l e d  t o  t h e  h i g h  m e l t i n g  
p o i n t  m i n e r a l  w a x ,  i m p r é g n a n t  N o .  3 ,  
i n  w h i c h  t h e  l e t t e r s  A  a n d  B  i n d i c a t e  d i f 
f e r e n t  s u p p l i e s .  T h e  c o e f f i c i e n t s  a r e  
d e f i n i t e l y  d i f f e r e n t  w h i l e  s t i l l  b e i n g  o f  t h e  
s a m e  o r d e r .  S i m i l a r l y ,  d a t a  i s  g i v e n  i n  
T a b l e  8 4  f o r  h i g h  m e l t i n g  p a r a f f i n  w a x e s .  
O n e  o f  t h e m  h a s  a  m a r k e d  p o s i t i v e  
c o e f f i c i e n t  o v e r  p a r t  o f  t h e  r a n g e ,  a n d  t h e  
o t h e r  a  t e n d e n c y  t o  a  p o s i t i v e  c o e f f i c i e n t  
o v e r  s h o r t  p o r t i o n  o f  t h e  r a n g e .  Y e t  f o r  
a l l  p r a c t i c a l  p u r p o s e s  t h e y  c o n f o r m  t o  t h e  
g e n e r a l  t r e n d  s h o w n  f o r  i m p r é g n a n t  N o .  2  
i n  T a b l e  8 3 .

T h e s e  r e s u l t s  a r e  g r a p h e d  i n  F i g  1 8 7 ,  
i n  w h i c h  t h e  h i g h  m e l t i n g  p o i n t  p a r a f f i n  
w a x  f r o m  T a b l e  8 3  i s  a l s o  i n c l u d e d .

T h e  i n s u l a t i o n  r e s i s t a n c e  o f  f i x e d  p a p e r  
c o n d e n s e r s  f a l l s  q u i t e  s h a r p l y  w i t h  
i n c r e a s e  i n  t e m p e r a t u r e .  T h i s  i s  s h o w n  
i n  T a b l e  8 5  f o r  a l u m i n i u m  f o i l  c o n d e n s e r s  
h a v i n g  v a r i o u s  w a x  i m p r é g n a n t s .  T h e  
t e m p e r a t u r e  r a n g e  c o v e r e d  i s  f r o m  2 0  t o  
4 0  d e g r e e s  C . ,  a n d  t h e  t e s t s  r e c o r d e d  
c o v e r  r i s i n g  a n d  f a l l i n g  t e m p e r a t u r e s .  
T h e  v a l u e s  a r e  g r a p h e d  f o r  t h e  m i n e r a l  
p e t r o l e u m  h y d r o c a r b o n  w a x e s  i n  F i g .  
1 8 8 ,  a n d  f o r  t h e  c e r e s i n s  i n  F i g .  1 8 9 .  T h e  

p a t h  o f  t h e  c u r v e s  m a y  b e  r e g a r d e d  a s  
t y p i c a l ,  a l t h o u g h  t h e  a c t u a l  i n s u l a t i o n  
r e s i s t a n c e  v a l u e s  d e p e n d  a l s o  u p o n  t h e  
p a p e r  p o r t i o n  o f  t h e  d i e l e c t r i c s .

T a b le  8 2 .— D e p e n d e n c e  o f  B re a k d o w n  V o lta g e  
u p o n  T e m p e r a tu r e .

Fixed paper condensers, aluminium-foil electrodes,
2 x 0.0004 in. papers, impregnated with high melting 
point mineral wax, melting point 75°C., capacity 1 MF.

Sample Breakdown voltage, V.A.C., at
No.

1 7 18°C. 65 66°C. 76/77°C.

1 1,700 1,500 900
2 1,700 1,600 1,000
3 1,800 1,700 1,300
4 2,000 1,700 1,600
5 2,400 1.900 1,700
6 2,500 1,900 1,800
7 2,700 2.100 1,900
8 2,700 2,200 2,000
9 2,700 2.200 2,100

10 3,200 2,400 2,400
Mean 2,320 1,920 1,670



H A L I F A X  \  

U N D E R C A R R I A G E  L E G

T h is  is an  e x c e l le n t  e x a m p le  o f  
t h e  l i g h t n e s s  a n d  s t r e n g t h  o f  
M A G N U M IN IU M  M ag n e s iu m  b ase  
a llo y s . T h e  “ H a l i f a x "  u n d e rc a r r ia g e  
leg  is a c a s tm g  w h ic h  m e a s u re s  5 
f e e t  h igh  by 3 f e e t  4  in c h e s  w id e  and  
w e ig h s  250  lb s. M ag n u m in iu m  has 
e x c e p t io n a l  m a c h in e r y  p r o p e r t i e s ,  is 
r e a d i  l y  f a b r i c a t e d  b y  o r d i n a r y  
m e th o d s ,  an d  has a s t r e n g th /w e ig h t  
r a t io  u n a p p ro a c h e d  by  a n y  o t h e r  

j rn e ta l .  Full d e ta i ls  s e n t  o n  r e q u e s t .

G N U M I N I V
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The Knights Templars, a secret Order founded in Jerusalem in the 12th Century, set themselves the problem of establishing a world order. They neglected no means to further this policy of expansion and attained considerable 
success. The present Temple district in London takes its name from them.

d a g  ’ w i l l  l i e  I p  s o l v e  t h e s e  p r o b l e m s

t S *

T H E S E  a r e  j u s t  a  f e w  o f  t h e  
l u b r i c a t i o n  a n d  o t h e r  p r o b l e m s  
i n  i n d u s t r y  w h i c h  v e r s a t i l e  

d i s p e r s i o n s  o f ‘ d a g ’  c o l l o i d a l  g r a p h i t e  
w i l l  h e l p  t o  s o l v e .
Y o u  p r o b a b l y  k n e w  ‘ d a g ’  c o l l o i d a l  
g r a p h i t e  b e f o r e  t h e  w a r  b u t  m a y  n o t  b e  
a w a r e  t h a t  i t  i s  n o w  a v a i l a b l e  a s  a  d i s p e r s i o n  i n  
v a r i o u s  v o l a t i l e  a n d  n o n - v o l a t i l e  l i q u i d s .
I t  i s  m o r e  t h a n  l i k e l y  t h a t  ‘ d a g ’  i n  o n e  o r  
a n o t h e r  o f  t h e  d i s p e r s i o n s  i n  w h i c h  i t  i s  a v a i l a b l e  
w i l l  s o l v e  y o u r  p r o b l e m s  j u s t  a s  i t  s o l v e s  t h o s e  
o f  o t h e r  i n d u s t r i a l  o r g a n i s a t i o n s .
T o  h e l p  y o u  a p p r e c i a t e  t h e  v a l u e  o f  o u r  p r o d u c t s  
t h e r e  i s  a v a i l a b l e  a  b o o k l e t  “  N e w  D i s p e r s i o n s  
f o r  I n d u s t r y ” .  T h i s  g i v e s  d e t a i l s  o f  s o m e  o f  t h e  
‘  d a g  ’  d i s p e r s i o n s  a n d  w e  s h a l l  b e  p l e a s e d  t o  
g i v e  f u r t h e r  p a r t i c u l a r s  o n  r e q u e s t .

In order to make sure you receive the 
booklet you require, please quote DFI/55.
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T a b le  8 3 .— D e p e n d e n c e  o f  C ap a c ity  on  T e m p e r a tu r e .
Fixed paper condensers, two papers between aluminium foils.

Type of
Per cent, decrease in capacity from capacity at 68°F. at 

tem perature °F.
O. c

i S
imprégnant

N
o.

te
st

co
nd C « . o Û-UL

Z  3 Z 68 78 88 98 108 118 128 138 148 158

1 Paraffin wax, melting 1 1.0 0.0 0.1 0.6 1.6 3.5 5.9 8.6 12.0 15.2 _
point 55°C. 2 1.0 0.0 0.1 0.8 2.3 4.4 6.6 9.0 11.5 14.0 —

3 1.0 0.0 0.1 0.7 2.5 4.3 6.5 8.7 11.3 14.1 —
4 1.0 0.0 0.1 0.4 1.5 3.3 5.7 8.4 11.5 14.8 —

Mean 1.0 0.0 0.1 0.63 1.98 3.88 6.18 8.68 11.58 14.52 —

2 Paraffin wax, melting 1 1.0 0.0 0.04 0.09 0.3 1.2 2.7 5.5 10.2 17.3 _
point 62°C. 2 1.0 0.0 0.10 0.25 0.5 1.4 2.7 5.3 9.4 16.5 —

3 1.0 0.0 0.00 0.05 0.4 1.3 2.8 5.5 9.2 13.6 —
4 1.0 0.0 0.00 0.08 0.2 0.5 1.2 2.8 5.9 13.2 —

Mean 1.0 0.0 0.04 0.12 0.35 1.1 2.4 4.8 8.7 15.2 —

3 High melting mineral 1A 1.0 0.0 0.03 0.09 0.2 0.4 0.6 1.4 2.7 5.1 8.0
wax, melting point 2A 1.0 0.0 0.02 0.07 0.2 0.4 0.6 1.3 2.9 5.2 8.2
75°C. 3B 1.0 0.0 0.10 0.30 0.5 0.8 1.3 2.1 3.5 6.5 9.8

4B 1.0 0.0 0.10 0.43 0.6 1.0 1.4 2.3 3.8 6.7 9.9
5B 1.0 0.0 0.10 0.20 0.4 0.7 1.1 2.0 3.4 6.4 9.6

Mean 1.0 0.0 0.07 0.27 0.38 0.66 1.0 1.8 3.3 6.0 9.1

4 Ceresin wax, melting 1 1.0 0.0 0.45 1.1 2.0 3.3 5.5 9.5 16.0 — 17.5
point 55°C. 2 1.0 0.0 0.22 0.9 1.9 3.3 5.3 9.2 16.4 — 17.7

3 1.0 0.0 0.34 1.0 2.0 3.2 5.3 9.0 14.2 — 15.6
4 1.0 0.0 0.37 1.0 2.0 3.3 5.3 9.3 16.0 — 18.0

Mean 1.0 0.0 0.35 1.0 2.0 3.3 5.3 9.3 15.7 — 17.2

5 Double refined 1 0.75 0.0 0.40 0.84 1.30 1.75 2.1 2.6 3.2 3.8 4.6
chlorinated 2 0.75 0.0 0.40 0.86 1.32 1.77 2.3 2.8 3.3 3.9 4.8
naphthalene wax, 3 0.75 0.0 0.45 0.86 1.37 1.86 2.4 3.0 3.4 3.9 4.7
melting point 88°C. 4 0.75 0.0 0.43 0.85 1.35 1.80 2.3 2.9 3.3 3.8 4.8

Mean 0.75 0.0 0.42 0.85 1.34 1.80 2.3 2.8 3.3 3.9 4.7

6 Refined chlorinated 1 0.75 0.0 0.28 0.7 1.1 1.6 2.0 2.4 2.5 _ 3.1
naphthalene wax, 2 0.75 0.0 0.40 0.9 1.3 1.8 2.3 2.8 2.9 — 3.5
melting point 94®C. 3 0.75 0.0 0.42 0.8 1.3 1.7 2.1 2.6 2.7 — 3.3

4 0.75 0.0 0.37 0.8 1.2 1.7 2.1 2.5 2.6 — 3.2
Mean 0.75 0.0 0.37 0.8 1.2 1.7 2.1 2.6 2.7 — 3.3

7 Paraffin wax, carnauba 1 1.0 0.0 0.20 0.7 1.7 3.0 4.9 7.5 10.5 14.2 —
wax m ixture, 2 1.0 0.0 0.22 0.8 1.8 3.1 5.0 7.6 10.7 14.5 —
melting point 610C. 3 1.0 0.0 0.20 0.9 1.8 3.1 4.9 7.6 10.6 14.4 —

4 1.0 0.0 0.21 1.0 1.9 3.2 5.0 7.7 10.8 14.9 —
Mean 1.0 0.0 0.21 0.9 1.8 3.1 5.0 7.6 10.7 14.5 —

8 Paraffin wax. 1 1.5 0.0 0.20 0.75 2.3 3.2 5.9 8.6 11.1 14.3 —
petroleum jelly 2 1.5 0.0 0.19 0.68 2.2 3.1 5.7 8.3 10.7 13.8 —
mixture, melting 3 1.5 0.0 0.13 0.57 2.1 3.0 6.0 8.5 10.9 14.0 —
point 54°C. 4 1.5 0.0 0.12 0.56 2.1 3.0 5.6 8.2 10.5 13.5 —

Mean 1.5 0.0 0.16 0.64 2.2 3.1 5.8 8.4 10.8 13.9

9 Ceresin wax, melting 1 0.70 0.0 0.43 1.2 2.2 3.9 6.5 9.0 13.0 16.7 —
point 60°C. 2 0.70 0.0 0.29 0.8 1.7 3.4 5.9 8.0 10.9 15.3 —

3 0.70 0.0 0.42 1.1 2.1 4.0 6.6 8.9 12.7 16.3 —
4 0.70 0.0 0.34 0.9 2.0 3.5 6.0 8.1 11.7 16.4 —

Mean 0.70 0.0 0.37 1.0 2.0 3.7 6.3 8.5 12.1 16.2 —

10 Ceresin wax, melting 1 0.65 0.0 0.47 1.1 2.2 4.2 6.7 9.0 12.1 14.7 —
point 66oC. 2 0.65 0.0 0.44 0.9 2.1 4.0 6.5 9.0 12.3 14.8 —

3 0.65 0.0 0.22 0.7 1.3 2.6 5.9 8.0 11.5 12.8 —
4 0.65 0.0 0.27 0.7 1.2 2.8 5.7 7.9 10.8 13.1 —

Mean 0.65 0.0 0.35 0.9 1.7 3.4 6.2 8.5 11.9 13.9 —

11 Ceresin wax, melting 1 0.70 0.0 0.47 0.9 2.0 3.2 6.2 8.6 13.0 15.1 —
point 75°C. 2 0.70 0.0 0.42 0.8 1.9 2.9 6.1 8.2 12.3 14.7 —

3 0.70 0.0 0.28 0.8 1.2 2.1 5.7 7.8 11.9 14.4 —
4 0.70 0.0 0.23 0.6 1.3 2.2 5.3 7.0 12.0 13.8 —

Mean 0.70 0.0 0.35 0.8 1.6 2.6 5.8 7.9 12.3 14.6
~

A  b r i e f  r e f e r e n c e  c a n  b e  m a d e  t o  p o w e r  
f a c t o r .  T h i s  i s  u s u a l l y  f o u n d  t o  b e  h i g h e r  
w i t h  t h e  c h l o r o n a p h t h a l e n e  w a x e s  t h a n  
w i t h  t h e  h y d r o c a r b o n  t y p e s .  T h i s  a p p l i e s

e v e n  i f  t h e  n e c e s s a r y  h i g h e r  i m p r e g n a t i n g  
t e m p e r a t u r e s  a n d / o r  t i m e s ,  n e c e s s i t a t e d  
b y  t h e  h i g h e r  m e l t i n g  p o i n t s  o f  t h e  
f o r m e r ,  a r e  u s e d .  A g a i n ,  t h e  p o w e r
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f a c t o r s  a r e  t o  s o m e  d e g r e e  d e p e n d e n t  o n  
c a p a c i t y ,  b e i n g  s m a l l e r  t h e  l o w e r  t h e  
c a p a c i t y  v a l u e .  T h e r e  i s  n o  o b v i o u s  
e x p l a n a t i o n  f o r  t h i s  o t h e r  t h a n  s u g g e s t i n g  
t h a t  t h e  s m a l l e r  u n i t s  a r e  e a s i e r  t o  i m p r e g 
n a t e  m o r e  p e r f e c t l y .

T o  i l l u s t r a t e  t h e s e  p o i n t s ,  p o w e r  f a c t o r  
v a l u e s  e x p r e s s e d  i n  t e r m s  o f  m i n u t e s  a t  
1 5 . 5  d e g r e e s  C .  a r e  g i v e n  i n  T a b l e  8 6  f o r  
a  r a n g e  o f  p a r a f f i n  a n d  f o r  c h l o r o n a p h t h a -  
l e n e - i m p r e g n a t e d  a l u m i n i u m - f o i l  c o n 
d e n s e r s ,  p r o d u c e d  a s  e f f i c i e n t l y  a s  p r a c 
t i c a b l e .

T h e  f o r e g o i n g  h a s  d e a l t  w i t h  w h a t  a r e  
v i r t u a l l y  s o l i d  d i e l e c t r i c s ,  a n d  r e f e r e n c e  
h a s  b e e n  m a d e  t o  t h e  p e t r o l e u m  j e l l i e s  a s  
r e p r e s e n t i n g  a  s e m i - s o l i d  c l a s s .  T h e s e  
m a t e r i a l s  a r e  g e n e r a l l y  e a s i e r  t o  h a n d l e  
t h r o u g h  t h e  p r o d u c t i o n  p r o c e s s e s  o f  u n i t  
m a k i n g ,  a s s e m b l i n g  i n t o  c o n t a i n e r s ,  a n d  
s e a l i n g ,  t h a n  a r e  l i q u i d  d i e l e c t r i c s ,  e s p e c i 
a l l y  f o r  m a s s  p r o d u c i n g  s m a l l  c o n d e n s e r s .  
A g a i n ,  t h e y  a r e  m o r e  s u i t a b l e  i n  
a s s e m b l y  a n d  s e r v i c e ,  f o r  m o u n t i n g  i n  
a n y  p o s i t i o n ,  w i t h  n o  p o s s i b i l i t y  o f  s p i l l 
a g e  o r  l e a k a g e .  A t  t h e  s a m e  t i m e ,  t h e y  
a r e  n o t  a l w a y s  s u i t e d  t o  t h e  t e m p e r a t u r e  
r a n g e  t o  b e  e n c o u n t e r e d ,  e s p e c i a l l y  a t  l o w  
t e m p e r a t u r e s .  A n o t h e r  f e a t u r e  t h a t  h a s  t o  
b e  c o n s i d e r e d  i n  s o m e  i n s t a n c e s  i s  h e a t  
d i s s i p a t i o n .  T h i s  i s  p a r t i c u l a r l y  t h e  c a s e  

w i t h  l a r g e - c a p a c i t y  c o n d e n s e r s ,  p e r h a p s  
o f  s e v e r a l  h u n d r e d  m i c r o f a r a d s ,  s u c h  a s  
p o w e r  f a c t o r  c o r r e c t i o n  c o n d e n s e r s .  T h e s e  

a r e  u s u a l l y  m a d e  b y  t h e  a s s e m b l y  o f  a  
m u l t i t u d e  o f  s m a l l  u n i t s  o f  1  o r  2  m F  
i n t o  a  s i n g l e  t a n k .  A  s u i t a b l e  l i q u i d  

i m p r é g n a n t  i s  v e r y  u s e f u l ,  t h e  t a n k  b e i n g  
f i l l e d  w i t h  t h e  s a m e  m e d i u m ,  a n d  t h e  
l i q u i d  s e r v i n g  a s  c o o l a n t .  O f t e n  t h e  

i n d i v i d u a l  u n i t s  i n c l u d e  a  s e r r a t e d  p a p e r  
t h r o u g h o u t  t h e  i n d i v i d u a l  u n i t s  t o  a u g 
m e n t  c o o l i n g  ( a  p a t e n t e d  f e a t u r e ) .

A g a i n ,  i n  s o m e  e q u i p m e n t s ,  a  t r a n s 
f o r m e r  o r  s w i t c h  m a y  b e  h o u s e d  i n  t h e  
s a m e  c o n t a i n e r  a s  t h e  c o n d e n s e r .  T r a n s 
f o r m e r  o i l  i s  r e q u i r e d  f o r  t h e  f i r s t  o f  t h e s e  
i t e m s  a n d  i s ,  t h e r e f o r e ,  c o n v e n i e n t  f o r  t h e  
c o n d e n s e r ,  a n d  m u s t  b e  o f  s u i t a b l e  h i g h  
g r a d e  t o  s a t i s f y  t h i s  p u r p o s e .  T h e  s a m e  
c a n  a p p l y  t o  o i l - i m m e r s e d  r e c t i f i e r s  c o m 
b i n e d  i n  c i r c u i t  w i t h  c o n d e n s e r s .  
M e t i c u l o u s  c a r e  i s  p a i d  t o  t h e  m a n u f a c -
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t u r e  o f  t r a n s f o r m e r  o i l s  a n d  
o t h e r  h i g h - g r a d e  e l e c t r i c a l  o i l s  
f o r  t h e s e  p u r p o s e s .  P a r t i c u l a r  
a t t e n t i o n  i s  g i v e n  t o  f r e e d o m  
f r o m  m o i s t u r e ,  a n d  t o  p a c k i n g  
i n  s e a l e d  m e t a l  d r u m s  f o r  
t r a n s p o r t  a n d  s t o r a g e  f o r  t h e  
p r e v e n t i o n  o f  i n g r e s s  o f  m o i s 
t u r e .  B r i t i s h  S t a n d a r d  S p e c i 
f i c a t i o n  N o .  1 - 1 8  c o v e r s  a  
r a n g e  o f  l i g h t e r  o i l s ,  a n d  
s e v e r a l  m a n u f a c t u r e r s  s p e c i a l 
i z e  i n  t h e s e  a s  w e l l  a s  i n  
h e a v i e r  g r a d e s  o f  m i n e r a l  o i l s  
a n d  j e l l i e s .

T a b u l a t e d  d a t a  a r e  p r e 
s e n t e d  t o  s h o w  t  y  p  i  c  a  1  
l a b o r a t o r y  c h a r a c t e r i s t i c s  o f  
t h e s e  o i l s ,  t e s t s  b e i n g  b a s e d  
o n  t h e  m e t h o d s  o f  B . S . S .  N o .  
1 4 8 .  T h e y  a r e  s e l f - e x p l a n a 
t o r y  a n d  a m p l y  i l l u s t r a t e  t h e  
c l a i m  o f  h i g h  p u r i t y  a n d  
c l e a n l i n e s s .  T a b l e  8 7  r e f e r s  t o  
s e v e r a l  o f  t h e  g r a d e s  o f  t r a n s 
f o r m e r  o i l  c o v e r e d  b y  B . S . S .  
N o .  1 4 8 .  T h e  m a r k e d  d i f f e r 
e n c e  i n  s l u d g e  v a l u e s  b e t w e e n

F i g .  1 8 7 . — C a p a c i t y / t e m p e r a t u r e  c h a r a c t e r 
i s t i c s  o f  f i x e d - p a p e r  c o n d e n s e r s  i m p r e g n a t e d  
w i t h  p a r a f f i n  w a x  o f  m e l t i n g  p o i n t  6 2  d e g .  C .  

o b t a i n e d  f r o m  d i f f e r e n t  s o u r c e s .

t h e  g r a d e  A  a n d  g r a d e  B  o i l s  i s  c l e a r l y  
d e m o n s t r a t e d .  T h i s  i s  c o n s i d e r e d  t o  b e  a  
v e r y  i m p o r t a n t  f e a t u r e  i n  f a v o u r  o f  t h e  
g r a d e  A  o i l s ,  e s p e c i a l l y  w h e r e  c o n d e n s e r s  
a r e  c o n c e r n e d .

T a b l e  8 8  r e f e r s  t o  s e v e r a l  o i l s  t h a t  a r e  
c l o s e l y  s i m i l a r  t o  t h e  g r a d e  A  m a t e r i a l s ,  
a n d  w h i c h  a r e  m a r k e t e d  s p e c i a l l y  f o r  c o n 
d e n s e r  a n d  t r a n s f o r m e r  p u r p o s e s .  T h e y  
a r e  c l e a n  a n d  o f  h i g h  p u r i t y .  I t  s h o u l d  
b e  n o t e d  t h a t  t h e s e  f a c t o r s  a r e  p r i n c i 
p a l l y  o f  i m p o r t a n c e  i n  c o n n e c t i o n  w i t h  
t h e  p u r e l y  e l e c t r o t e c h n i c a l  a s p e c t s  o f  
c o n d e n s e r  m a n u f a c t u r e .

F u r t h e r ,  i n  T a b l e  8 9  t w o  o f  t h e  h e a v i e r  
e l e c t r i c a l  m a t e r i a l s  a r e  s h o w n .  I t  w i l l  b e  
n o t e d  t h a t  t h e y  c o r r e s p o n d  t o  t h e  g r a d e  A  
s t a n d a r d  o f  p u r i t y ,  b u t  t h e y  a r e ,  o f  
c o u r s e ,  v e r y  d i f f e r e n t  w i t h  r e s p e c t  t o  
h e a v i n e s s .

A l l  t h e s e  o i l s  r e s p o n d  t o  t h e  s a m e  b a s i c

F i g .  1 8 8  ( b e l o w ) . — I n s u l a t i o n - r e s i s t a n c e . / t e m p e r a t u r e  
c h a r a c t e r i s t i c s '  f o r  p a r a f f i n  a n d  h i g h - m e l t i n g - p o i n t  

m i n e r a l  w a x e s .
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F i g .  1 8 9 . — I n s u l a t i o n - r e s i s t a n c e /  
t e m p e r a t u r e  c h a r a c t e r i s t i c s  f o r  

c e r e s i n  w a x e s .

m e t h o d s  o f  c o n d e n s e r  i m p r e g n a t i o n ,  a n d  
c a n  s e r v e  i t s  s p e c i f i c  f i e l d  v e r y  s a t i s f a c 
t o r i l y .

T h e  e l e c t r i c a l  i n s u l a t i n g  o i l s  c o v e r e d  b y  
B . S . S .  N o .  1 4 8  a r e  g r a d e d  i n  t w o  g r o u p s ,

A  a n d  B ,  w i t h  r e s p e c t  t o  t h e i r  
t e n d e n c y  t o  s l u d g e .  W i t h i n  
e a c h  g r a d e  a r e  s u b d i v i s i o n s  
d i s t i n g u i s h e d  b y  n u m b e r s ,  
w h i c h  i n d i c a t e  t h e  c o l d  t e s t  o r  
t e n d e n c y  t o  s o l i d i f y ,  e x 
p r e s s e d  i n  m i n u s  d e g r e e s  
c e n t i g r a d e .  I n  a l l  s i x  g r a d e s  
a r e  c o v e r e d ,  n a m e l y ,  A O ,  A 1 0 ,  
A 3 0 ,  B O ,  B I O  a n d  B 3 0 .  T h e  
g r a d e s  w i t h  t h e  h i g h e r  n u m 
b e r s ,  o f  c o u r s e ,  a r e  s e l e c t e d  
f o r  u s e  i n  c o l d  l o c a t i o n s .

W i t h  r e g a r d  t o  t e n d e n c y  t o  
s l u d g e ,  t h e  c l a s s  A  o i l s  a r e  
s e l e c t e d  f o r  h i g h e r  o p e r a t i n g  
t e m p e r a t u r e s ,  e s p e c i a l l y  t h o s e  
a b o v e  8 0  d e g r e e s  C .  o r  w h e r e  
h i g h e r  c u r r e n t - c a r r y i n g  c a p a 
c i t y  i s  i n v o l v e d .  T h e  c l a s s  B  
o i l s ,  i n  g e n e r a l ,  w o u l d  b e  u s e d  
w h e r e  l o w e r  s e r v i c e  t e m p e r a 
t u r e s  a r e  e n t a i l e d .

A  s c h e d u l e  o f  t h e  p h y s i c a l  p r o p e r t i e s  o f  
a l l  o f  t h e s e  o i l s  i s  g i v e n  i n  t h e  s p e c i f i c a 
t i o n  i n  t a b u l a t e d  f o r m  ( s e e  T a b l e  9 0 ) .
T h i s  i s  s e l f - e x p l a n a t o r y .

T h e  . o i l s  s p e c i f i e d  m u s t  b e  p u r e  h y d r o -

T a b le  8 5 .— In s u la tio n  R e s is ta n c e /T e m p e r a tu r e  C h a r a c te r i s t ic s  o f F ix ed  P a p e r  C o n d e n s e r s
f o r  V a r io u s  Im p ré g n a n ts .

Imprégnant
Insulation resistance megohms MF at temp. °C. :—

20 30 35 40 30 25 20

Low melting paraffin wax 
(melting point 55°C.)

Min.
Max. .. 
Mean ..

12,300
13,200
13,000

2,700
2,900
2,800

1,450
1.950
1,630

700
1,200

850

2,700
3,100
2,900

4.500
6,000
5,200

12.500 
14,000
13.500

High melting paraffin wax 
(melting point 62°C.)

Min.
Max. .. 
Mean

11,900
14,500
12,600

3,200
3,500
3,400

1,800
2,200
2,000

1,050
1,450
1,200

3,100
3,550
3,350

6,000
7.000
6,350

13.000
17.000 
15,500

High melting mineral wax 
(melting point 75CC.)

Min. . .
Max.
Mean

12.500
13.500 
13,000

3,300
3,850
3,600

2,000
2,150
2,100

1,200
1,700
1,420

2,500
3,600
3,300

6,200
6.700
6,450

12,800
14,700
14,000

Low melting ceresin wax 
(melting point 60°C.)

Min. .. 
Max. 
Mean ..

21,000 
23,000 
21,800

10,000
12,500
11,300

6,000
9,000
7,500

2,400
4,000
2,900

10,000
13,000
11,500

— 20,500
24.000
22.000

High melting ceresin wax 
(melting point 75°C.)

Min.
Max. .. 
Mean ..

16,500
23,000
20,200

7,000
12,000
9,500

4.000 
8,500
6.000

1,000
3,000
1,800

7,200
12,500
9,800

17.000
25.000
21.000
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W e  b e l i e v e  t h a t  t h o s e  w h o  h a v e  h a d  b u s i n e s s  d e a l i n g s  

w i t h  u s  d u r i n g  t h e  w a r  y e a r s  w o u l d  b e  m o r e  i n c l i n e d  

t o  s h o w e r  b o u q u e t s  t h a n  b r i c k b a t s  u p o n  u s .  W e  

e n d e a v o u r e d  t o  e a r n  y o u r  g o o d w i l l  b y  c o n s i s t e n t  h i g h  

q u a l i t y  a n d  s p e e d y  s e r v i c e ,  a n d  w e  a r e  c o n f i d e n t  

t h a t  t h e s e  w i l l  b e  f u l l y  m a i n t a i n e d .  W e  c a n  s u p p l y :
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c a r b o n  m i n e r a l  o i l s ,  c l e a n ,  f r e e  f r o m  
m o i s t u r e ,  o r  o t h e r  m a t e r i a l ,  l i k e l y  t o  
a d v e r s e l y  a f f e c t  i n s u l a t i n g  p r o p e r t i e s .  
A c i d  v a l u e  i s  l i m i t e d  t o  0 . 2 ,  a n d  s a p o n i 
f i c a t i o n  v a l u e  t o  1 . 0 ,  e x p r e s s e d  i n  t e r m s  o f  
m i l l i g r a m s  o f  p o t a s s i u m  h y d r o x i d e  p e r  
g r a m .  A  c o p p e r  d i s c o l o r a t i o n  t e s t  i s  
i n c l u d e d ,  s t i p u l a t i n g  n o  d i s c o l o r a t i o n  o f  
c o p p e r  w h e n  h e a t e d  f o r  1 2  h o u r s  i n  c o n 
t a c t  w i t h  t h e  o i l  o n  a  w a t e r  b a t h  a t  1 0 0  
d e g r e e s  C .  T h e  p a c k i n g  o f  t h e  o i l  i s  
s t i p u l a t e d  i n  s t e e l  d r u m s  s e a l e d  t o  e x c l u d e  
m o i s t u r e .

O f  t h e  t e s t s  i n c l u d e d  i n  t h e  s c h e d u l e ,  
t h e  o n e  r e q u i r i n g  m o s t  c o m m e n t  i s  t h e  
m e t h o d  f o r  t e n d e n c y  t o  s l u d g e .  B r i e f l y ,  
t h e  t e s t  i s  m a d e  o n  1 0 0  g r a m s  o f  o i l ,  
h e a t e d  i n  a  g l a s s  f l a s k  i n  c o n t a c t  w i t h  a  
p i e c e  o f  p u r e  c o p p e r  s h e e t ,  w i t h  s l o w  p a s 
s a g e  o f  a i r  t h r o u g h  t h e  o i l  a t  a  t e m p e r a 
t u r e  o f  1 5 0  d e g r e e s  C .  f o r  4 5  h o u r s .  T h e  
s l u d g e  p r e c i p i t a t e d  i s  s e p a r a t e d  b y  r e m o v 
i n g  t h e  o i l  w i t h  p e t r o l e u m  s p i r i t  a n d  
w e i g h i n g  t h e  r e s i d u e .

T h e  m e t h o d  f o r  l o s s  b y  e v a p o r a t i o n  
v i r t u a l l y  c o n s i s t s  o f  s u b j e c t i n g  2 0  m i s .  o f  
t h e  o i l  i n  a  f l a t - b o t t o m e d  g l a s s  v e s s e l  t o  a  
t e m p e r a t u r e  o f  1 1 0  d e g r e e s  C .  f o r  a  p e r i o d  
o f  f i v e  h o u r s .

T h e  c o l d  t e s t  i s  d e t e r m i n e d  f r o m  t h e  
t e m p e r a t u r e  a t  w h i c h  t h e  o i l  " c l o u d s , ”  
d u e  t o  t h e  s e p a r a t i o n  o f  p a r t i c l e s  o f  s o l i d  
p a r a f f i n s  a n d  f l u i d i t y  a t  t h e  l i m i t i n g  s p e c i 
f i e d  t e m p e r a t u r e .  E l e c t r i c  s t r e n g t h  t e s t  
i s  c a r r i e d  o u t  i n  a  s p e c i a l l y  d e s i g n e d  c e l l  
b e t w e e n  s p h e r i c a l  e l e c t r o d e s  w i t h  a  
s e p a r a t i o n  o f  4  m m .  T h e  t e m p e r a t u r e  o f  
t h e  t e s t  i s  f r o m  1 5 . 5 - 2 0  d e g r e e s  C .

A l t e r n a t i n g  c u r r e n t  o f  2 5 - 1 0 0  c y c l e s  i s

T a b le  8 6 .— P h ase  A n g le  V a lu es  f o r  C o n 
d e n s e r s  o f a R an g e  o f  C a p a c itie s  and  

D if f e re n t  Im p ré g n a n ts .

Wax impregnant
Average 
capacity 

mF at 
15.5CC.

Phase angle, 
minutes at 15.5°C.

Min. Max. Mean

Double refined chlor- (a) 1.514 25 40 30 j
naphthalene wax (b) 0.702 19 24 21
(melting point 94°C.) (c) 0.725 18 26 20.5

(d) 0.250 14 18 16

Paraffin wax (a) 1.250 18 19 19.5
(melting point 55CC.) (b) 0.600 17 19 18.0

(c) 0.600 12 16 14.5
(d) 0.250 11 12 11.7

u s e d .  T h e  t e s t  i s  c o m m e n c e d  a t  a b o u t  
1 0  k v .  a n d  t h e  v o l t a g e  i n c r e a s e d  t o  t h e  

f u l l  t e s t  v o l t a g e  o f  4 0  k v .  a s  r a p i d l y  a s  i s  
c o n s i s t e n t  w i t h  i t s  v a l u e  b e i n g  i n d i c a t e d  
b y  t h e  m e a s u r i n g  i n s t r u m e n t .  T h e  p r o o f  
t e s t  v o l t a g e  i s  m a i n t a i n e d  f o r  1  m i n u t e .

T h e  f o l l o w i n g  a n a l y t i c a l  d e t a i l s  o f  a n  
o i l - f i l l e d  p o w e r  f a c t o r  c o r r e c t i o n  c o n 
d e n s e r  a r e  o f  i n t e r e s t .  I t  w a s  o f  1 0 0  m F  
c a p a c i t y ,  m a d e  u p  f r o m  u n i t s  o f  
2  m F  c a p a c i t y ,  t h e  i m p r e g n a n t  a n d  
f i l l i n g  m e d i u m  b e i n g  g r a d e  A O  t r a n s 
f o r m e r  o i l .  E l e c t r i c a l  t e s t  v a l u e s  o n  t h e  
i n d i v i d u a l  u n i t s  i n  t h e  a s s e m b l y  g a v e  t h e  
f o l l o w i n g  r e s u l t s :  —

C a p a c i t y  a t  6 8 °  F . ,  2 . 0 1 5  m F .
P o w e r  f a c t o r  a t  6 8 °  F . ,  6  m i n u t e s .
B r e a k d o w n  v o l t a g e ,  6 , 0 0 0  v o l t s  d . c .  

C o n s t r u c t i o n a l l y ,  t h e  u n i t  c o m p r i s e d  
t h r e e  p a p e r s  b e t w e e n  a l u m i n i u m  f o i l s ,  
t h e  p a p e r  b e i n g  l i n e n  b a s e  o f  0 . 0 0 0 4 - i n .  
t h i c k n e s s  a n d  t h e  f o i l  b e i n g  0 . 0 0 0 3 - i n .  
t h i c k n e s s .  T h e  e d g e  c l e a r a n c e  b e t w e e n  
p a p e r  a n d  f o i l  w a s  j  i n . ,  t h e  w i d t h s  o f  
p a p e r  a n d  f o i l  b e i n g  3 |  i n s .  a n d  3 J  i n s .  
r e s p e c t i v e l y .  C o n t a c t  w i t h  f o i l s  e m p l o y e d  
t i n n e d  c o p p e r  t a p e s ,  / „ - - i n .  w i d e  a n d  
0 . 0 0 1 5 - i n .  t h i c k n e s s .  . T h e  u n i t  w a s  s u p 
p o r t e d  o n  a  f o r m e r  c o n s i s t i n g  o f  a  
s y n t h e t i c  r e s i n - b o n d e d  p a p e r  t u b e ,  r o l l e d  
a n d  m o u l d e d  q u a l i t y ,  jj- i n .  i n  o u t s i d e  
d i a m e t e r  a n d  - ,'G - i n .  w a l l  t h i c k n e s s .  A l s o ,  
a  c o r r u g a t e d  p a p e r  s e p a r a t o r  w a s  i n c l u d e d  
t h r o u g h  t h e  c e n t r e  o f  t h e  w i n d i n g ,  p r e 
s u m a b l y  t o  p r o m o t e  u n i f o r m  c o o l i n g .

T a b l e  9 1  s u m m a r i z e s  t h e  q u a l i t y  c h a r a c 
t e r i s t i c s  o f  a  n u m b e r  o f  o i l - f i l l e d  c o n 
d e n s e r s .  I t  w i l l  b e  s e e n  t h a t  s p e c i a l  
f e a t u r e s  a r e  l o w - p o w e r  f a c t o r ,  g o o d  
i n s u l a t i o n  r e s i s t a n c e  a n d  h i g h  b r e a k d o w n  
v o l t a g e .  I n  m a k i n g  t h e s e  c o n d e n s e r s ,  
n o r m a l  c o n d e n s e r  p r o c e s s i n g  c o n d i t i o n s  
w e r e  e m p l o y e d .  T h u s ,  t h e  w o u n d  p a p e r  
u n i t s  w e r e  p r e - d r i e d  f o r  1 0  h o u r s  a t  
2 5 0  d e g r e e s  F .  i n  a  c u r r e n t  o f  d r y  a i r ,  
a n d  t h e n  v a c u u m  d r i e d  i n  t h e  s a m e  o v e n ,  
a t  t h e  s a m e  t e m p e r a t u r e ,  f o r  4  h o u r s  
a t  3 . 5  m m .  p r e s s u r e .  T h e  o i l  w a s  p r e 
h e a t e d  f o r  1 5  h o u r s  a t  2 5 0  d e g r e e s  F . ,  
a n d  f e d  t o  t h e  u n i t s  w i t h o u t  b r e a k i n g  t h e  
v a c u u m .  T h e  i m p r e g n a t i o n  p e r i o d  w a s  
t w o  h o u r s  a t  2 5 0  d e g r e e s  F .  A n  a l t e r n a 
t i v e  p r o c e d u r e  u s e d  a  m o d i f i e d  p r e - t r e a t 
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Grade

A0 A10 B0 B10

Cold test degs. Cent.
Sludge, % ................................................
Viscosity (Redwood) secs, at 15.5°C. 
Electric strength, volts A.C.
Flash point, degs. Cent.
Evaporation, %
Acid value mgms. KOH/gm. 
Saponification value, mgms. KOH/gm. ..
Discoloration of copper .........................
Specific gravity at 15.5°C. . .
Ash on incineration, %
Total sulphur, %
Appearance and colour

0
0.008
133

45,000
168
1.1
Nil
Nil

None
0.840
Nil
Nil

Clear, colourless

-1 0  
Nil 
137 

41.000 
182 
0.2 
Nil 
Nil 

None 
0.848 
Nil 
Nil

Clear, colourless

- 1
0.76
190

40,000
174
0.5
Nil
Nil

None
0.860
Nil
0.08

Clear, pale yellow

-1 2
0.90
172

42,000
170
1.8
Nil
Nil

None
0.878
Nil
0.09

Clear, pale yellow

m e n t  o f  t h e  o i l ,  i . e . ,  i t  w a s  v a c u u m  d r i e d  
a t  3 . 5  m m .  o f  p r e s s u r e  f o r  o n e  h o u r  a t  
o r d i n a r y  t e m p e r a t u r e  i n s t e a d  o f  h o t  d r i e d .

O i l  i s  e a s y  t o  u s e ,  l e n d i n g  i t s e l f  r e a d i l y  
t o  a  v a r i e t y  o f  p r o c e s s  t e c h n i q u e s ,  a n d  
c o n d e n s e r  r e s u l t s  a r e  c o n s i s t e n t l y  g o o d .

H .  W a r r e n ,  i n  a  l e c t u r e  e n t i t l e d  
" I n s u l a t i o n ”  ( " J o u r .  I n s t .  E l e c .  E n g . , ”  
D e c e m b e r ,  1 9 4 0 ,  V o l .  8 7 ,  N o .  5 2 S )  r e f e r s  
t o  t h e  a d o p t i o n  o f  m i n e r a l  o i l s  f o r  
i n s u l a t i n g  a n d  c o o l i n g  a s  a  m a j o r  d e v e l o p 
m e n t  i n  e l e c t r i c a l  e n g i n e e r i n g ,  b u t  p o i n t s  
o u t  t h e i r  s h o r t c o m i n g s  f r o m  t h e  a n g l e s  
o f  i n f l a m m a b i l i t y ,  s l u d g i n g  a n d  e x p l o s i v e  
n a t u r e  o f  a r c - f o r m e d  g a s e s .  H e ,  t h e r e 
f o r e ,  s t r e s s e s  t h e  i m p o r t a n c e  o f  t h e  c o m 
m e r c i a l  a v a i l a b i l i t y  o f  t h e  c h l o r i n a t e d  
d i p h e n y l s  b e c a u s e  t h e y  a r e  e l e c t r i c a l l y  
s a t i s f a c t o r y  a n d  n o n - i n f l a m m a b l e ,  
a l t h o u g h  p r i c e  i s  h i g h e r .

T h e  c h l o r i n a t e d  d i p h e n y l s  a r e  p r e p a r e d  
b y  t h e  d i r e c t  c h l o r i n a t i o n  o f  d i p h e n y l ,  
a n d  t h e  r e s u l t a n t  p r o d u c t  i s  f r a c t i o n a l l y  
d i s t i l l e d  a n d  s e p a r a t e d  i n  g r o u p s  u p o n  a  
b a s i s  o f  c h l o r i n e  c o n t e n t  a n d  d i s t i l l a t i o n  
r a n g e .  T h e  l i q u i d  p r o d u c t s  b o i l  b e t w e e n  
3 0 0  d e g r e e s  C .  a n d  4 0 0  d e g r e e s  C .  a n d  
h a v e  a  s p e c i f i c  g r a v i t y  o f  a b o u t  1 . 5 .  
M a t e r i a l s  o f  t h i s  c l a s s  a r e  m a r k e t e d  i n  
t h i s  c o u n t r y  a s  P e r m i t o l ,  i n  A m e r i c a  a s  

P y r a n o l ,  a n d  i n  G e r m a n y  a s  C l o p h e n .  
W i t h  i n c r e a s e  i n  t h e  d e g r e e  o f  c h l o r i n a 
t i o n ,  v i s c o s i t y  t e n d s  t o  i n c r e a s e  a n d  

s o l v e n t  a c t i o n  t o  d e c r e a s e .  F o r  t r a n s 
f o r m e r s ,  w h e r e  c o o l i n g  i s  r e q u i r e d  a n d  t h e  
s a m e  r e q u i r e m e n t  c a n  h o l d  g o o d  f o r  o i l -

f i l l e d  c o n d e n s e r s ,  l o w  v i s c o s i t y  a n d  l o w  
s o l v e n t  a c t i o n  a r e  d e s i r a b l e  p r o p e r t i e s .  
A  m i x t u r e  o f  6 0  p e r  c e n t ,  o f  h e x a  c h l o r  
d i p h e n y l  w i t h  4 0  p e r  c e n t ,  o f  t r i c h l o r  
b e n z e n e  s a t i s f i e s  t h i s  r e q u i r e m e n t .  T h e  
p e r m i t t i v i t y  o f  t h i s  m i x t u r e  i s  4  a s  c o m 
p a r e d  w i t h  2  l o r  m i n e r a l  t r a n s f o r m e r  

o i l .  T h i s  p e r m i t t i v i t y  v a l u e  o f  t h e  
d i p h e n y l  c o m p o u n d  i s  o f  s i m i l a r  o r d e r  t o  
t h a t  o f  t h e  a s s o c i a t e d  i n s u l a t i o n  m a t e r i a l s ,  

c o n s i s t i n g  o f  i m p r e g n a t e d  p a p e r ,  w o o d s ,  
s h e l l a c - b o n d e d  p r o d u c t s  a n d  t h e  l i k e ,  i n  
t r a n s f o r m e r s  a n d  c o n d e n s e r s ,  a n d  i t ,  
t h e r e f o r e  e n a b l e s  a  m o r e  u n i f o r m  d i s t r i b u 
t i o n  o f  e l e c t r i c  s t r e s s e s  t o  b e  o b t a i n e d  i n  
t h e  i n s u l a t i o n .  F u r t h e r ,  t h e  l i q u i d  i s  s t a t e d  
t o  b e  n o n - s l u d g i n g  a n d  n o n - i n f l a m m a b l e ;  
a n y  g a s e s  f o r m e d  a s  a  r e s u l t a n t  o f  a r c i n g  
a r e  n o n - e x p l o s i v e ,  a n d  t h e  m a t e r i a l  i s  o f  
s i m i l a r  b r e a k d o w n  s t r e n g t h  t o  t r a n s f o r m e r  
o i l .

W i t h  r e g a r d  t o  e x p e n s e ,  d e s i g n  h a s  t o  
e n s u r e  t h a t  a  m i n i m u m  o f  t h e  c h l o r i n a t e d  
d i p h e n y l  m a t e r i a l  i s  e m p l o y e d .  T h i s  i s  
a c h i e v e d  s o  f a r  a s  i s  p r a c t i c a b l e  b y  
m i n i m i z i n g  t h e  s i z e  o f  t h e  c o n t a i n e r .

W a r r e n  s t a t e s  t h a t  i n  c o n d e n s e r  a p p l i 
c a t i o n s ,  t h e  h i g h  p e r m i t t i v i t y  c h l o r i n a t e d  
d i p h e n y l  i s  e m i n e n t l y  s u i t a b l e  a s  t h e  
i m p r é g n a n t  f o r  p a p e r  c o n d e n s e r s ,  p a r 
t i c u l a r l y  a s  i t  e n a b l e s  h i g h e r  e l e c t r i c  
s t r e s s  t o  b e  w o r k e d  a t  t h a n  i s  p e r m i s s i b l e  
w i t h  a n y  o t h e r  i m p r é g n a n t .  A  s u i t a b l e  
g r a d e  o f  P e r m i t o l  h a s  a  p e r m i t t i v i t y  
v a l u e  o f  5 ,  a n d  i n  t h e  f o r m  o f  i m p r e g 
n a t e d  p a p e r  o r  k r a f t  c o n d e n s e r  t i s s u e  i t
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Sample No.

Cold test, degs. Cent. . .
Sludge, % .........................  . ’ ‘ ’
Viscosity (Redwood) secs, at 15.5°C. 
Electric strength, volts A.C.
Flash point, degs. Cent. . .  *.
Evaporation, % ..  . .  ”
Acid value, mgms./KOH/gm. .! ’ ’
Saponification value, rngms./KOH/gm. 
Discoloration of copper 
Specific gravity at 15.5°C. . ’ ’ ’
Ash on incineration, %
Total sulphur, % ..  ** ”
Appearance and colour
Viscosity (Redwood) secs, at 70°F.

140°F.
212°F.

1 2 3

- 1 2 - 1 - 1 4Nil Nil Nil
205 175 160

47,000 45,000 46,000
168 175 196
2.2 1.1 2.3Nil Nil Nil
Nil Nil Nil

None None None0.898 0.860 0.838Nil Nil Nil
Nil Nil NilClear, colourless Clear, colourless Clear, colourless

135 120 9044 44 42
32 32 32

h a s  a  p e r m i t t i v i t y  o f  6 .  T h i s  i s  n e a r l y  
t h r e e  t i m e s  t h a t  o f  m i n e r a l  o i l .

E l e c t r i c a l  e n g i n e e r s  a r e  n a t u r a l l y  a n d  
j u s t i f i a b l y  c r i t i c a l  o f  c h l o r i n a t e d  c o m 
p o u n d s ,  h o w e v e r  s t a b l e  t h e y  m a y  a p p e a r  
t o  b e  i n  n o r m a l  c i r c u m s t a n c e s  a n d  h o w 
e v e r  p u r e  t h e i r  i n i t i a l  c o n d i t i o n .  T h e y  
a r e  s c e p t i c a l  o f  t h e  f o r m a t i o n  o f  t r a c e s  o f  
h y d r o c h l o r i c  a c i d  u n d e r  c o n d i t i o n s  o f  c o n 
d e n s e r  p r o c e s s i n g  o r  i n  s u b s e q u e n t  s e r v i c e .  
S u c h  a c i d  d e v e l o p m e n t  w o u l d  c a u s e  l o s s  
i n  i n s u l a t i o n  r e s i s t a n c e ,  i n c r e a s e  i n  p o w e r  
f a c t o r ,  a n d  t h e  p o s s i b i l i t y  o f  e l e c t r o l y s i s  
o r  t h e  c o r r o s i o n  o f  t h e  a l u m i n i u m  f o i l s .  
E n g i n e e r s  a r e ,  t h e r e f o r e ,  s c e p t i c a l ,  a n d  
m u c h  w o r k  h a s  b e e n  d o n e  t o  o f f s e t  a n y  
d e t e r i o r a t i o n  f r o m  t h i s  p o s s i b i l i t y .

M u c h  i n f o r m a t i o n  i s  a v a i l a b l e  o n  t h e .  
c h l o r i n a t e d  d i p h e n y l s .  H .  W .  B o w r o n  
c o n t r i b u t e d  a n  .  a r t i c l e ,  ‘ '  C h l o r i n a t e d  
D i p h e n y l , ”  t o  " P a i n t  T e c h n o l o g y , ”  
N o v e m b e r ,  1 9 3 6 ,  p .  4 0 1 .  T h i s  d e a l s  w i t h  
t h e  h i s t o r y ,  d e v e l o p m e n t  a n d  p r o d u c t i o n  
o f  t h e s e  c o m p o u n d s .  T h e  i n f o r m a t i o n  
g i v e n  i n  T a b l e  9 2  i s  t a k e n  f r o m  t h i s  
s o u r c e .  T h i s  s h o w s  t h e  i n c r e a s i n g  v i s 
c o s i t y  o f  t h e  p r o d u c t  a s  t h e  d e g r e e  o f  

c h l o r i n a t i o n  i n c r e a s e s .
T h e  M o n s a n t o  C h e m i c a l  C o .  o f  U . S . A .  

h a s  i s s u e d  a  b r o c h u r e  e n t i t l e d ,  "  P h y s i c a l  
P r o p e r t i e s  o f  t h e  A r o c h l o r s . ”  I t  p r e s e n t s  

c o n c i s e l y  - { h e  p r o p e r t i e s  o f  t h i s  c o m p a n y ' s  
r a n g e  o f  c h l o r i n a t e d  d i p h e n y l s ,  r a n g i n g  
f r o m  w a t e r - w h i t e  m o b i l e  o i l s  a n d  p a l e  
y e l l o w  v i s c o u s  o i l s  t o  l i g h t  a m b e r  r e s i n s  
a n d  o p a q u e  c r y s t a l l i n e  s o l i d s .  T h e  t a b u 
l a t e d  s u m m a r y  o f  p r o p e r t i e s  i s  r e p r o d u c e d  
f r o m  t h i s  i n  T a b l e  9 3 .

F i r e  h a z a r d  r e d u c e d  o r  e l i m i n a t e d  i s  a  
p r i m a r y  r e a s o n  f o r  u s i n g  t h e  c h l o r i n a t e d ,  
d i p h e n y l s ,  b u t  r e d u c e d  s i z e  o f  o t h e r w i s e  
b u l k y  c o m p o n e n t s  r e s u l t s  f r o m  i t s  h i g h  
d i e l e c t r i c  c o n s t a n t  ( o r  p e r m i t t i v i t y ) ,  a n d  

t h i s  h a s  t o  b e  t a k e n  a d v a n t a g e  o f  i n  m a n y  
a p p l i c a t i o n s .  E v e n  s o ,  u s a g e  i s  n o t  s o  
s t r a i g h t f o r w a r d  a s  a t  f i r s t  s i g h t  m a y  
a p p e a r .  T h e  i n c l u s i o n  o f  a n  a n t i - o x i d a n t  
o r  i n h i b i t o r  t o  p r e v e n t  h y d r o c h l o r i c  a c i d  
f r o m  b e i n g  f o r m e d  t o  a  d a n g e r o u s  d e g r e e  
h a s  e v i d e n t l y  p r o v e d  t o  b e  a  n e c e s s i t y .  
F u r t h e r ,  s p e c i a l  m i x t u r e s  h a v e  p r o v e d  
a d v a n t a g e o u s  f o r  r e t e n t i o n  o f  t h e  e l e c t r o 
s t a t i c  c a p a c i t y  o f  p a p e r  c o n d e n s e r s  w i t h i n  
r e a s o n a b l e  l i m i t s  a t  v e r y  l o w  t e m p e r a 
t u r e s .

T h e s e  p r a c t i c a l  f a c t s  a r e  e v i d e n t  f r o m  
p u b l i s h e d  d a t a  f r o m  t h e  W e s t i n g h o u s e  
E l e c t r i c  I n t e r n a t i o n a l  C o .  a n d  f r o m  t h e  
W e s t e r n  E l e c t r i c  C o . ,  b o t h  o f  U . S . A .  
A b s t r a c t s  f r o m  t h e s e  a r e  i n c l u d e d  i n  t h e  
f o l l o w i n g : —

I n  t h e  s e c t i o n  “ S t o r i e s  o f  R e s e a r c h ”  
o f  t h e  “ W e s t i n g h o u s e  E n g i n e e r , ”  V o l .  4 ,  
N o .  5 ,  S e p t e m b e r ,  1 9 4 4 ,  r e c e n t  d e v e l o p 
m e n t s  b y  t h e  W e s t i n g h o u s e  E l e c t r i c  
I n t e r n a t i o n a l  C o .  o n  i m p r e g n a t i o n  m e d i a  
f o r  f i x e d  p a p e r  - c o n d e n s e r s  a r e  b r i e f l y  
g i v e n .  T h e s e  d e v e l o p m e n t s  h a v e  b e e n  
s h o r t - t e r m  o n e s  f o r  t h e  i m p r o v e m e n t  o f  
p a p e r  c o n d e n s e r s  f o r  S e r v i c e s '  r e q u i r e 
m e n t s .  O n e  o f  t h e  q u a l i t i e s  t h a t  h a d  t o  
b e  q u i c k l y  i m p r o v e d  u p o n  c o n c e r n e d  l o s s  
o f  c a p a c i t y  a t  l o w  t e m p e r a t u r e s ,  t h i s  l o s s  
b e i n g  2 5  p e r  c e n t ,  o r  m o r e ,  a n d  a l s o  
s h o r t e n e d  l i f e  a t  e l e v a t e d  t e m p e r a t u r e s .  
C o n d e n s e r s  a r e  n o w  p r o d u c e d  t h a t  p e r -



November, 1945 LIGHT M E T A L S Advts. xxviii

S T I R L I N G  Q U A L I T Y

S U N D E R L A N D  R E L I A B I L I T Y

S H E T L A N D  S U P R E M A C Y

5  C A S T I N G S

K E N T  A L L O Y S  L T D .

S P E C I A L I S T S  I N  L I G H T  A L L O Y  C A S T I N G S

H E A D  O F F I C E : -  R O C H E S T E R .

Robtrt Sh arp  A  Ponntn XA 2S



XXIX Advts. LI C H T  M E T A L S November, 1945

t h i s  c h a n g e  m a y  t a k e  s e v e r a l  s e c o n d s

Stocks available at all G .E .C . Branches

f l u o r e s c e n t ! !  p r \  %1AMPSW
D A Y L I G H T  a n d  W A R M  W H I T E

Advt. of The General Electric Co. Ltd. :  Magnet Mouse :  Eingsway, London, I P . C . 2  G
PRODUCT



November, 1 945 LIGHT METALS 571

F i g .  1 9 0 . — F l u o r e s c e n t  a r e a s  
i n  p a p e r  t a k e n  f r o m  c o n 
d e n s e r s  n e x t  t o  t h e  c a t h o d e  
a f t e r  a c c e l e r a t e d  a g e i n g  t e s t s  
u s i n g  c h l o r i n a t e d  n a p h t h a 
l e n e  i m p r e g n a t i n g  m e d i a  a n d  
t w o  l a y e r s  o f  0 . 4  m i l .  u n 
b l e a c h e d  l i n e n  p a p e r  :  u p p e r  
f i g u r e ,  n o  s t a b i l i z . e r ,  a g e d  a t  
1 Ô 6  d e g .  C . ,  1 2 0  v o l t s  d . c .  

f o r  2 4 5  h o u r s  ;  l o w e r  f i g u r e ,  
n o  s t a b i l i z e r ,  a g e d  a t  1 0 0
d e g .  C . ,  1 2 0  v o l t s  d . c .  f o r  

f o r  6 7 0  h o u r s .

f o r m  w i t h  i n c r e a s e d  e f f i c i e n c y  a n d  l o n g e r  
l i f e  w h e t h e r  i n  t h e  h e a t  o f  t h e  t r o p i c s  o r  
t h e  i n t e n s e  c o l d  o f  t h e  s t r a t o s p h e r e .

D i r e c t - c u r r e n t  i m p r e g n a t e d  p a p e r  c o n 
d e n s e r s  a r e  u s e d  i n  f i l t e r  c i r c u i t s ,  t u n e d  
a u d i o  f r e q u e n c y  c i r c u i t s ,  a n d  c i r c u i t s  
r e q u i r i n g  b l o c k i n g  a n d  b y - p a s s i n g  e l e 
m e n t s .  A n y  g r e a t  d e v i a t i o n  f r o m  t h e  
r a t e d  c a p a c i t y  i s  i m p o r t a n t ,  p a r t i c u l a r l y  
i n  t u n e d  c i r c u i t s .  A g a i n ,  i n  m a n y  a p p l i 
c a t i o n s  t h e s e  c o n d e n s e r s  a r e  s u b j e c t  t o  
d . c .  v o l t a g e s  a c c o m p a n i e d  b y  a . c .  v o l t 
a g e s ,  w h i c h  m a y  n o t  b e  i n c o n s i d e r a b l e .  
T h e r e f o r e ,  t h e  a . c .  c h a r a c t e r i s t i c s  o f  t h e  
c o n d e n s e r  a r e  o f  c o n s i d e r a b l e  i m p o r t a n c e ,  
a s  w e l l  a s  t h e  d . c .  c h a r a c t e r i s t i c s .

T h e  c o n d e n s e r s  r e f e r r e d  t o  a r e  i m p r e g 
n a t e d  w i t h  a  c h l o r i n a t e d  l i q u i d  w h i c h  i s  a  
p o l a r  s u b s t a n c e .  T h e  m o l e c u l e  o f  t h i s  
l i q u i d  c a n  b e  v i s u a l i z e d  a s  a  d u m b e l l -  
s h a p e d  u n i t  w i t h  a  p o s i t i v e  c h a r g e  a t  o n e  
e n d  a n d  a  n e g a t i v e  c h a r g e  a t  t h e  o t h e r .  
W h e n  a  v o l t a g e  i s  i m p r e s s e d  a c r o s s  t h e  
c o n d e n s e r ,  t h e  m o l e c u l e s  a l i g n  t h e m s e l v e s  
b y  r o t a t i o n ,  p r e s e n t i n g  t h e  n e g a t i v e  e n d  t o  
t h e  p o s i t i v e  s i d e  o f  t h e  a p p l i e d  v o l t a g e  
a n d  t h e  p o s i t i v e  e n d  t o  t h e  n e g a t i v e  s i d e .  
T h e  r e v e r s a l  o f  t h e  v o l t a g e  c a u s e s  t h e  
m o l e c u l e  t o  r o t a t e  t h r o u g h  1 8 0  d e g r e e s  t o  
r e v e r s e  i t s  p o l a r i t y  t o  c o r r e s p o n d  t o  t h e  
n e w  c o n d i t i o n s .  I t  i s  e v i d e n t ,  t h e r e f o r e ,  
t h a t  w h e n  a n  a . c .  v o l t a g e  i s  i m p o s e d ,  t h e

F i g .  1 9 1 . — C o r r o s i o n  p a t t e r n  
o n  a l u m i n i u m  a n o d e s  t a k e n  
f r o m  c o n d e n s e r s  a f t e r  t e s t  
( s e e  F i g .  1 9 0  a b o v e ) .  T a k e n  
w i t h  a r t i f i c i a l  l i g h t  w h i c h  
s t r u c k  t h e  a l u m i n i u m  o n  a n  
o b l i q u e  a n g l e .  T h e s e  a n o d e s  
s h o w e d  m a r k e d  c o r r o s i o n ,  
w h i l s t  t h o s e  f r o m  a  s t a b i l i z e d  
s a m p l e  s h o w e d  o n l y  s l i g h t  
a t t a c k  d e s p i t e  t h e  g r e a t e r  

s e v e r i t y  o f  t h e  t e s t .
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F i g .  1 9 2 . — P r e v e n t i o n  o f  d e t e r i o r a t i o n  o f  e v a p o r a t e d  a l u m i n i u m  e l e c t r o d e s  b y  a n t h r a -  
q u i n o n e .  R e p r o d u c e d  f r o m  p h o t o g r a p h s  t a k e n  b y  t r a n s m i t t e d  l i g h t .  T h e  e l e c t r o d e s  

a r e  i n t a c t  i n  s t a b i l i z e d  s a m p l e s ,  d e s p i t e  t h e  g r e a t e r  s e v e r i t y  o f  t h e  t e s t .

f r e q u e n c y  o f  t h i s  r e v e r s a l  c o r r e s p o n d s  t o  
t h e  f r e q u e n c y  o f  t h e  a p p l i e d  v o l t a g e .

T h i s  p h y s i c a l  a c t i o n  o f  t h e  m o l e c u l e s  i s  
t h u s  a  m o v e m e n t  b y  a  d i s c r e t e  p a r t i c l e ,  
a n d ,  t h e r e f o r e ,  a n y  i n c r e a s e  i n  v i s c o s i t y  o f  
t h e  m e d i u m ,  s u c h  a s  w o u l d  b e  i n d u c e d  b y  
e x p o s u r e  t o  l o w  t e m p e r a t u r e s ,  t e n d s  t o  
r e t a r d  t h e  m o v e m e n t  o f  t h e  m o l e c u l e s  
d u r i n g  t h i s  r e v e r s a l .  T h e  h i g h e r  t h e  f r e 
q u e n c y  t h e  m o r e  w i l l  t h i s  b e  n o t i c e a b l e .  
A t  e x t r e m e l y  l o w  t e m p e r a t u r e s  t h e  a b i l i t y  
t o  r e v e r s e  f r e e l y  m a y  b e  l o s t  e n t i r e l y .  
C o n s e q u e n t l y ,  o n  a c c o u n t  o f  t h e  f a c t  t h a t  
p o l a r  m a t e r i a l s  d e p e n d  u p o n  t h e  r o t a t i o n  
o f  t h e  m o l e c u l e s  f o r  p a r t  o f  t h e  d i e l e c t r i c  
c o n s t a n t ,  o n l y  p a r t  o f  t h e  r a t e d  c a p a c i t y  
i s  e f f e c t i v e  a t  l o w  t e m p e r a t u r e s .

W e s t i n g h o u s e  d e v e l o p e d  a  n e w  c h l o r i n 
a t e d  l i q u i d  c o m p o s i t i o n  t h a t  m a i n t a i n s  i t s  
d i e l e c t r i c  c o n s t a n t  t o  c o n s i d e r a b l y  l o w e r  
t e m p e r a t u r e s  t h a n  i s  t h e  c a s e  w i t h  
c h l o r i n a t e d  d i p h e n y l ,  w h i c h  i s  t h e  
m a t e r i a l  n o r m a l l y  e m p l o y e d  f o r  i m p r e g n a 

t i o n .  T h e  m a t e r i a l  i s  c a l l e d  S p e c i a l  
I n e r t e e n ,  a n d  i t  p o s s e s s e s  p h y s i c a l  a n d  
e l e c t r i c a l  c h a r a c t e r i s t i c s  q u i t e  c o m p a r a b l e ,  
w i t h  t h o s e  o f  t h e  o r d i n a r y  I n e r t e e n  f l u i d ,

e x c e p t  t h a t  i t  h a s  c o n s i d e r a b l y  l o w e r  v i s 
c o s i t y  a n d  l o w e r  f r e e z i n g  p o i n t .  T h i s  
d i f f e r e n c e  m a k e s  p o s s i b l e  u n r e s t r i c t e d  
r o t a t i o n  o f  t h e  d i p o l e s  a t  a  f r e q u e n c y  o f  
( 5 0  c y c l e s ,  d o w n  t o  a b o u t  — 4 0  d e g r e e s  C . ,  
w h e r e a s  t h e  d i e l e c t r i c  c o n s t a n t ,  w h i c h  i s  
a  m e a s u r e  o f  d i p o l e  r o t a t i o n ,  o f  s t a n d a r d  
I n e r t e e n  f a l l s  o f f  s h a r p l y  a t  a b o u t
—  5  d e g r e e s  C .  F r o m  t h e  p r a c t i c a l  a n g l e  

o f  i m p r e g n a t e d  c o n d e n s e r s ,  t h e  s t a n d a r d  
c o n d e n s e r s  r a t e d  f o r  6 0  c y c l e s  a n d  2 5  
d e g r e e s  C .  e x h i b i t  a  s h a r p  f a l l i n g  o i l  i n  
c a p a c i t y  a t  0  d e g r e e  C . ,  a n d  a t  - 4 0  
d e g r e e s  C .  t h e  v a l u e  i s  o n l y  7 0  p e r  c e n t ,  
o f  t h e  r a t e d  c a p a c i t y .  W h e n  t h e  S p e c i a l  
I n e r t e e n  i s  u s e d  a s  i m p r e g n a n t ,  t h e  
c a p a c i t y  a t  6 0  c y c l e s  d o e s  n o t  b e g i n  t o  
d r o p  b e l o w  t h e  r a t e d  f i g u r e  u n t i l  a f t e r
—  3 5  d e g r e e s  C .  h a s  b e e n  r e a c h e d ,  a n d  a t
—  4 0  d e g r e e s  C .  t h e  c a p a c i t y  i s  s t i l l  9 5  p e r  

c e n t ,  o f  t h e  r a t e d  v a l u e .  A t  h i g h e r  f r e 
q u e n c i e s ,  a l t h o u g h  t h e  g a i n  i n  c a p a c i t y  a t  
l o w  t e m p e r a t u r e s  w i t h  t h e  n e w  l i q u i d  i s  
s o m e w h a t  l e s s ,  i t  i s  s t i l l  a p p r e c i a b l y  
m a r k e d ,  e v e n  a t  1  m e g a c y c l e .  I t  i s  
p o i n t e d  o u t ,  h o w e v e r ,  t h a t  p a p e r  c o n 
d e n s e r s  a r e  n o t  - p a r t i c u l a r l y  s u i t e d  f o r

3 0 0  V O L T S  . 6 8  H R .  +

1 4  7  H R
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• FAILURE

'CHLORINATEDNAPHTHALENE

T50/“ 0-N

h -- 4%

1 ✓tí? 2%
V

F i g .  1 9 3 . — E f f e c t  o f  v a r i o u s  
c o n c e n t r a t i o n s  o f  a n t h r a -  
q u i n o n e  o n  t h e  l e a k a g e  
c u r r e n t  a n d  l i f e  o f  p a p e r  c o n 
d e n s e r s  i m p r e g n a t e d  w i t h  
c h l o r i n a t e d  n a p h t h a l e n e  :  
1 0 0  d e g .  C . ,  3 5 0  v o l t s  D . C . . ,  

t w o  l a y e r s  o f  0 . 4  m i l .  l i n e n  
p a p e r .

1 6 0 0  2 0 0 0  2 4 0 0TIME IN HOURS 2 6 0 0  3 2 0 0  3 6 0 0

a p p l i c a t i o n  i n  c i r c u i t s  i n v o l v i n g  s u c h  h i g h  
f r e q u e n c i e s ,  b e c a u s e  o f  t h e  i n h e r e n t  h i g h  
d i e l e c t r i c  l o s s  i n  t h e  p a p e r  a t  t h e s e  f r e 
q u e n c i e s ,  i n d e p e n d e n t  o f  t h e  i m p r é g n a n t  
e m p l o y e d .

I t  i s  a d m i t t e d  t h a t  s p e c i a l  m i n e r a l  o i l  
a s  t h e  i m p r é g n a n t  e x h i b i t s  a  p r a c t i c a l l y  
f l a t  d i e l e c t r i c  c o n s t a n t  c u r v e  f r o m  +  8 . 5  
d e g r e e s  C .  t o  -  7 0  d e g r e e s  C .  a t  6 0  c y c l e s ,  
a n d  e v e n  a t  1  m e g a c y c l e  a t  —  4 0  d e g r e e s  C .  
t h e  c a p a c i t y  i s  s t i l l  > 8 6  p e r  c e n t ,  o f  t h e  
r a t e d  v a l u e .  T h e  r e a s o n  f o r  u s i n g  t h e  
c h l o r i n a t e d  h y d r o c a r b o n  i s  i t s  h i g h  d i e l e c 
t r i c  c o n s t a n t ,  s o  t h a t  i f  m i n e r a l  o i l  w e r e  
e m p l o y e d  t h e  c o n d e n s e r s  w o u l d  h a v e  t o  
b e  h a l f  a s  l a r g e  a g a i n .

T h e  c h l o r i n a t e d  h y d r o c a r b o n  l i q u i d s  
a r e  s t a t e d  t o  h a v e  e x c e l l e n t  e l e c t r i c a l  
c h a r a c t e r i s t i c s  f o r  t h e  p u r p o s e  o f  i m p r e g 
n a t i n g  p a p e r  c o n d e n s e r s .  N e v e r t h e l e s s ,  
u n d e r  s u s t a i n e d  d . c .  v o l t a g e ,  t h e r e  i s  e v i 
d e n c e  t h a t  h y d r o g e n  c h l o r i d e  i s  f o r m e d ,  
a n d  t h i s  a t t a c k s  t h e  c o n d e n s e r  f o i l  w i t h  
t h e  f o r m a t i o n  o f  a l u m i n i u m  c h l o r i d e .  O n c e  
t h i s  i s  f o r m e d  i t  c a t a l y s e s  f u r t h e r  d e c o m 
p o s i t i o n  o f  t h e  i m p r é g n a n t  a n d  e v e n  o f  
t h e  p a p e r .  S e r v i c e  l i f e  u n d e r  a . c .  v o l t a g e  
i s  c o n s i d e r a b l y  l o n g e r  t h a n  u n d e r  d . c .  
s t r e s s ,  b e c a u s e  u n d o u b t e d l y  s o m e  p h e 
n o m e n a  o f  e l e c t r o l y s i s  o c c u r .  T o  c o u n t e r 
a c t  t h i s  s h o r t c o m i n g ,  s t a b i l i z i n g  c h e m i c a l  
c o m p o u n d s  h a v e  b e e n  d e v e l o p e d  a n d  a r e  
f o u n d  t o  b e  v e r y  e f f e c t i v e .  F o r  e x a m p l e ,  
a  n e w  s t a b i l i z e r  a d d e d  t o  t h e  s t a n d a r d  o r  
t o  t h e  S p e c i a l  I n e r t e e n  s h o w s  u p  v e r y  
f a v o u r a b l y  o n  a c c e l e r a t e d  l i f e  t e s t s .  T h u s

a t  8 5  d e g r e e s  C . ,  a n d  a  v o l t a g e  s t r e s s  o f
1 , 0 0 0  v .  p e r  m i l . ,  t h e  a v e r a g e  l i f e  p r o v e d  
t o  b e  1 2 0  h o u r s  w i t h o u t  t h e  s t a b i l i z e r  
p r e s e n t .  B y  i n c l u s i o n  o f  t h e  s t a b i l i z e r  t h e  
u n i t s  w i t h s t o o d  3 , 0 0 0  h o u r s  s a t i s f a c t o r i l y  
a n d  h a v e  s t i l l  n o t  f a i l e d .  T h e  v a l u e  o f  t h e  
s t a b i l i z e r  i s ,  t h e r e f o r e ,  e s t a b l i s h e d  w i t h 
o u t  d o u b t .  ■

T h e  B e l l  T e l e p h o n e  L a b o r a t o r i e s  h a v e  
l i k e w i s e  m a d e  e x t e n s i v e  r e s e a r c h e s  o n  t h e  
s u b j e c t  o f  s t a b i l i z e r s ,  n o t  o n l y  f o r  t h e  
c h l o r i n a t e d  d i p h e n y l s ,  b u t  a l s o  f o r  t h e  
c h l o r i n a t e d  n a p h t h a l e n e  w a x  i m p r é g 
n a n t s .  I n f o r m a t i v e  d a t a  o n  t h e  s u b j e c t  
a r e  g i v e n  b y  D .  A .  M c L e a n  i n  t h e  "  B e l l  
L a b o r a t o r i e s  R e c o r d , ”  M a r c h ,  1 9 4 5 ,  
V o l .  2 3 ,  N o .  3 ,  u n d e r  t h e  h e a d i n g  
o f  " C h e m i c a l l y  S t a b i l i z e d  P a p e r

T a b le  8 9 .— L a b o ra to ry  T e s t  R esu lts  on  
T y p ica l H eav y  E lec tr ic a l O il an d  Je lly .

Oil Jelly

Melting point, degs. C ent...................... _ 54
Cold test, degs. Cent. 0 —
Sludge value, % 0.07 Traces
Viscosity (Redwood) secs, at 70°F. .. 7,500 —

140°F. .. 390 280
212°F. .. 78 90

Electric strength, volts A.C. .. 45,000 48,000
Flash point, degs. Cenr........................... 208 200
Evaporation, % Nil Nil
Acid value, mgms. KOH 'gm. Nil Nil
Saponification value, mgms.'KOH gm. Nil Nil
Discoloration of copper 
Ash on incineration, % ..

None None
Nil Nil

Total sulphur, % .................................... 0.09 0.08
Colour Light Light

Brown Brown
Contraction during solidification, % .. 4.8
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•  f a i l u r e

F i g .  1 9 4 . — A t  t h e  l e f t  :  c o n d u c t 
a n c e — t i m e  c u r v e s  a t  c o n s t a n t  
d . c .  p o t e n t i a l  a t  1 0 0  d e g .  C .  
T h e  l o w e r  c u r v e  i n  t h i s  d i a g r a m  
a t  t h e  l e f t  i s  f o r  4 0 0  v o l t s  d . c . ,  t h e  
u p p e r  c u r v e  b e i n g  f o r  5 0 0  v o l t s  
d . c .  I n  b o t h  c a s e s  t h e  d i e l e c t r i c  
c o n s i s t e d  o f  t w o  l a y e r s  o f  
0 . 4  m i l .  K r a f t  p a p e r .  K r a f t -  
p a p e r  c o n d e n s e r s ,  w h e n  f o r t i f i e d  
w i t h  a n t h r a q u i n o n e ,  a r e  
s u p e r i o r  i n  p e r f o r m a n c e  t o  
s t a b i l i z e d  l i n e n  -  p a p e r  

c o n d e n s e r s .

4 0 0
V O L T S . C H L O R I N A T E D  

N A P H T H A L E N E  
( 3  S A M P L E S )

5 0 0  V O L T S

C H L O R I N A T E D  N A P H T H A L E N E  
+  1 / 2 %  A N T H R A Q U I N O N E  

— q » — <?—  , ■■■ Q —  .  , •
1 2 0 0

' C H L O R I N A T E D
N A P H T H A L E N E

C H L O R I N A T E D  N A P H T H A L E N E  
+  1 / 2 %  A N T H R A Q U I N O N E

1 2 0 0  1 6 0 0  2 0 0 0  2 4 0 0  2 8 0 0  3 2 0 0
T I M E  I N  H O U R S

T E M P E R A T U R E  I N  D E G R E E S  C E N T I G R A D E

F i g .  1 9 5  ( r i g h t ) . — T e m p e r a 
t u r e  l i f e  r e l a t i o n s h i p  o f  
s t a b i l i z e d  a n d  u n s t a b i l i z e d  
c o n d e n s e r s  a t  4 0 0  v o l t s  d . c . ,  
t w o  l a y e r s  o f  0 . 4  m i l .  K r a f t  
p a p e r .  ( T  —  a b s o l u t e  
t e m p e r a t u r e . )  T h e  i m 
p r o v e m e n t  o b t a i n e d  b y  
a d d i n g  a n t h r a q u i n o n e  i s  
s o m e w h a t  g r e a t e r  t h e  h i g h e r  

t h e  o p e r a t i n g  t e m p e r a t u r e .

C H L O R I N A T E D  N A P H T H A L E N E  
+  1 / 2 %  A N T H R A Q U I N O N E

C H L O R I N A T E D
N A P H T H A L E N E

C a p a c i t o r s . "  T h i s  i n d i 
c a t e s  t h a t  t h e  s u b j e c t  
w a s  g i v e n  a t t e n t i o n  l o n g  
b e f o r e  t h e  o u t b r e a k  o f  
w a r ,  f o r e s e e i n g  t h a t  
e x t e n d e d  s e r v i c e  l i f e  
o f  c a p a c i t o r s  w o u l d  b e
e s s e n t i a l  u n d e r  t h e  m o r e  

s e v e r e  o p e r a t i n g  c o n d i t i o n s  o f  t e m p e r a t u r e  
a n d  v o l t a g e  e n c o u n t e r e d  w i t h  m i l i t a r y  
e q u i p m e n t ,  a s  c o m p a r e d  w i t h  t h o s e  o f  
t e l e p h o n e  c o m m u n i c a t i o n s  i n s t a l l a t i o n s .

T w o  i m p r é g n a n t s  e x t e n s i v e l y  u s e d  a r e  
c h l o r i n a t e d  d i p h e n y l  a n d  c h l o r i n a t e d  
n a p h t h a l e n e ,  t h e  f i r s t  a  l i q u i d  a n d  t h e  
s e c o n d  a  w a x - l i k e  s o l i d .  T h e i r  m e r i t s  l i e  
i n  t h a t  t h e y  r e s i s t  o x i d a t i o n  a n d  t h e r m a l  
d e c o m p o s i t i o n ,  p o s s e s s  h i g h  d i e l e c t r i c  
c o n s t a n t s  c o m p a r e d  w i t h  t h a t  o f  m i n e r a l  
o i l ,  a n d  h a v e  g o o d  e l e c t r i c  p r o p e r t i e s .  
M c L e a n  s t a t e s  t h a t  p a p e r  c o n d e n s e r s  
u s i n g  t h e s e  s y n t h e t i c  c h l o r i n e - c o n t a i n i n g  
c h e m i c a l s  h a v e  a  s a t i s f a c t o r y  l i f e  w h e n

o p e r a t e d  a t  r o o m  t e m p e r a t u r e s .  A t  h i g h  
d i r e c t - c u r r e n t  p o t e n t i a l s  a n d  a t  t e m p e r a 
t u r e s  f r o m  5 0  t o  1 0 0  d e g r e e s  C . ,  s u c h  a s  
a r e  m e t  w i t h  i n  S e r v i c e s  e q u i p m e n t ,  r a p i d  
d e g r a d a t i o n  o f  t h e s e  d i e l e c t r i c  m a t e r i a l s  
o c c u r s .  T h e  B e l l  L a b o r a t o r i e s  h a v e  d i s 
c o v e r e d  a  n u m b e r  o f  c o m p o u n d s  w h i c h ,  
w h e n  a d d e d  i n  s m a l l  a m o u n t s  t o  t h e  
c h l o r i n a t e d  i m p r e g n a n t ,  s u b s t a n t i a l l y  
i n c r e a s e  t h e  l i f e  o f  c o n d e n s e r s ,  a s  s h o w n  
b y  a c c e l e r a t e d  d i r e c t  c u r r e n t  t e s t s .  
F u r t h e r ,  i n  t h e  t e s t s ,  t h e s e  s t a b i l i z e r s  w e r e  
f o u n d  t o  m a i n t a i n  t h e  l e a k a g e  c u r r e n t  
t h r o u g h  t h e  c o n d e n s e r s  a t  l o w  a n d  r e l a 
t i v e l y  s t a b l e  v a l u e s ,  t h i s  c o n t r a s t i n g  w i t h
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F i g .  1 9 6 . — V o l t a g e  l i f e
r e l a t i o n s h i p  a t  1 0 0  d e g .  C .  
o v e r  t h e  r a n g e  4 0 0 - 8 0 0  v o l t s  
d . c .  ( t w o  l a y e r s  o f  0 . 4  m i l .  
K r a f t  p a p e r ) .  D e p e n d e n c e  
o f  t h e  l i f e  o f  c o n d e n s e r s  
o n  v o l t a g e  i s  a s  i m p o r t a n t  
t o  t h e  e n g i n e e r  a s  i t s  
d e p e n d e n c e  o n  t e m p e r a 

t u r e .

L O G | 0  P O T E N T I A L  I N  V O L T S

r a p i d l y  t h e  i n c r e a s i n g  l e a k a g e  c u r r e n t s  i n  
u n s t a b i l i z e d  c o n d e n s e r s .

Q u i n o n e s  w e r e  t h e  m o s t  s a t i s f a c t o r y  o f  
t h e  s t a b i l i z e r s  u s e d .  A n t h r a q u i n o n e  w a s  
c h o s e n  f o r  c o m m e r c i a l  u s e  f o r  v a r i o u s  
r e a s o n s ,  v i z .  :  h i g h  e f f e c t i v e n e s s ,  r e a d y  
a v a i l a b i l i t y  i n  a  p u r e  g r a d e ,  l o w  v o l a t i l i t y ,  
a n d  a b s e n c e  o f  t o x i c i t y .

I n  t h e  t e s t s ,  l i n e n - b a s e  p a p e r  w a s  
g e n e r a l l y  u s e d ,  b e c a u s e  i t s  v e r y  p o o r  p e r 
f o r m a n c e  w i t h  u n s t a b i l i z e d  i m p r é g n a n t s  
m a k e s  i t  a  s e n s i t i v e  i n d i c a t o r  o f  t h e  e f f e c 
t i v e n e s s  o f  t h e  s t a b i l i z e r .  I n  p r a c t i c e ,  
K r a f t  w o o d  p a p e r  i s  a l m o s t  e x c l u s i v e l y  
e m p l o y e d  f o r  p a p e r  c o n d e n s e r s  i n  
A m e r i c a .

F i g s .  1 9 0  a n d  1 9 1  r e f e r  t o  c o n d e n s e r s  
h a v i n g  t w o  0 . 0 0 0 4 - i n .  u n b l e a c h e d  l i n e n  
p a p e r s  b e t w e e n  a l u m i n i u m - f o i l  e l e c t r o d e s ,  
a n d  c h l o r i n a t e d  n a p h t h a l e n e  i m p r é g n a n t  
w i t h o u t  s t a b i l i z e r  a f t e r  a g e i n g  b y  d i r e c t -  
c u r r e n t  v o l t a g e  a t  h i g h  t e m p e r a t u r e s .  I n

F i g .  1 9 0 ,  A  s h o w s  t h e  p a p e r  t a k e n  f r o m  
n e x t  t o  t h e  c a t h o d e  f o i l  a f t e r  a g e i n g  t h e  
c o n d e n s e r  f o r  2 4 5  h o u r s  a t  1 0 0  d e g r e e s  C .  
u n d e r  1 2 0  v o l t s  d . c .  T h e  p h o t o g r a p h  w a s  
t a k e n  u s i n g  u l t r a - v i o l e t  l i g h t ,  w h i c h  i s  
k n o w n  t o  c a u s e  t h e  d e c o m p o s e d  a r e a s  t o  
f l u o r e s c e ,  a f t e r  f r e e i n g  t h e  p a p e r  f r o m  
w a x  b y  s o l v e n t  e x t r a c t i o n .  B  i s  a  
s i m i l a r  p h o t o g r a p h  o n  a  s a m p l e  a f t e r  
6 7 0  h o u r s  o f  t h e  a g e i n g  t e s t .  T h e  p r o 
g r e s s i v e  d e v e l o p m e n t  o f  t h e  d e c o m p o s e d  
a r e a s  i s  a p p a r e n t  i n  t h e  p a p e r s  f r o m  t h e s e  
u n s t a b i l i z e d  c o n d e n s e r s .

S i m i l a r  s a m p l e s  t a k e n  f r o m  c o n d e n s e r s  
i n  w h i c h  0 . 5  p e r  c e n t ,  o f  a n t h r a q u i n o n e  
w a s  i n c l u d e d  i n  t h e  c h l o r i n a t e d  n a p h t h a 
l e n e  w a x  i m p r é g n a n t  s h o w e d  n o  v i s i b l e  
d e t e r i o r a t i o n  e v e n  a t  a  v o l t a g e  t w i c e  a s  
h i g h  a n d  t e s t  t i m e  t w i c e  a s  l o n g .  A g a i n ,  
t h e  p a p e r s  s h o w n  i n  t h e  f l u o r e s c e n t  p h o t o 
g r a p h s  h a d  b e c o m e  v i s i b l y  b r o w n e d  a n d  
e m b r i t t l e d  i n  t h e  f l u o r e s c e n t  a r e a s .

T a b le  9 0 .— S c h e d u le  o f P hysical P r o p e r t ie s  a f te r  B.S.S. N o . 148  f o r  E le c tr ic a l O ils .

Class of 
oil

Sludge (maxi
mum).

Viscosity at 15.5°C. 
(60°F.) (maximum). 

Redwood secs.
Electric strength 
(minimum). Volts.

Flash point 
(minimum).

Evaporation 
(maximum). 

Per cent.
Cold test 

(maximum).

A.O
A.10 .. 
A.30 ..

> 0.1
J

200 30,000 U50C.
(2930F.) 16 {

0OC. (320F.)
-  10OC. (14°F.)
-  30OC. ( -  220F.)

B.O
B.10 .. 
B.30 ..

y 0.8 200 30,000 145°C.
(293°F.) 16 {

0°C. (32°F.)
-  10OC. (14°F.)
-  30°C. ( -  220F.)
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T a b le  91 .— A lu m in iu m  F o il /P a p e r  C o n d e n s e r s ,  W o u n d  o n  P h e n o lic  L a m in a te d  T u b u la r  
F o rm e rs ,  and  Im p re g n a te d  in G ra d e  AO T r a n s fo r m e r  O il.

Type No. 1 2 3 4

Construction :
Number of papers between aluminium foils 
Thickness of paper, inches ..
Type of paper ..

3
0.0004
Linen

2
0.0004
Linen

3
0.0005
Linen

3
0.0005
Linen

Electrical values :
Capacity MF. at 68°F.
Power factor, minutes
Insulation resistance at 68°F., m egohm s/M F..........................
Breakdown voltage, V.D.C.

2.72
9

12,600
3,500

1.10
11

11,000
1,600

1.63
9

10,000
5,600

2.25
6

10,000
6,000

w h e r e a s  t h a t  f r o m  t h e  s t a b i l i z e d  c o n d e n s e r  
w a s  n o t  p e r c e p t i b l y  d i f f e r e n t  i n  c o l o u r  o r  
f l e x i b i l i t y  f r o m  u n u s e d  p a p e r .

I n  F i g .  1 9 1  a t  A  a n d  B  i s  s h o w n  
t h e  c o r r e s p o n d i n g  c o r r o s i o n  o f  t h e  p o s i t i v e  
a l u m i n i u m  f o i l  e l e c t r o d e s ,  t h e  p h o t o g r a p h s  
b e i n g  t a k e n  i n  a r t i f i c i a l  l i g h t  a t  a  g l a n c i n g  
a n g l e .  T h e  m a r k e d  c o r r o s i o n ,  a n d  i t s  
p r o g r e s s i v e  n a t u r e ,  i s  e v i d e n t  f r o m  t h e  
t w o  p i c t u r e s .  I n  c o n t r a s t ,  t h e  p o s i t i v e  
a l u m i n i u m  f o i l s  f r o m  t h e  s t a b i l i z e d  c o n 
d e n s e r s ,  d e s p i t e  t h e  d o u b l e d  v o l t a g e  a n d  
d o u b l e d  a g e i n g  p e r i o d ,  s h o w e d  o n l y  a  
s l i g h t  h a z e .

R e f e r e n c e  i s  a l s o  m a d e  t o  f u r t h e r  d e l i 
c a t e  t e s t s  m a d e  o n  c o n d e n s e r s  p r o d u c e d  
f r o m  K r a f t  w o o d  p a p e r  o n  w h i c h  v e r y  
t h i n  e l e c t r o d e  f i l m s  w e r e  m a d e  b y  d e p o s i t 
i n g  a n  a l u m i n i u m  l a y e r  b y  v a c u u m  
e v a p o r a t i o n .  T h i s  w a s  p o s s i b l e  b e c a u s e  
a  s m a l l  a m o u n t  o f  c o r r o s i o n  e n t i r e l y  c o n 

s u m e d  t h e  t h i n  a l u m i n i u m  f i l m .  T h e  c o n 
d e n s e r  w i n d i n g s  w e r e  m a d e  f r o m  t h i s  
a l u m i n i u m - c o a t e d  p a p e r  b y  w i n d i n g ,  
d r y i n g  a n d  i m p r e g n a t i n g  i n  t h e  o r t h o d o x  
m a n n e r .  T h e y  w e r e  s u b j e c t e d  t o  v o l t a g e  
a t  1 0 0  d e g r e e s  C .  T h e  i m p r e g n a t i n g  
c o m p o u n d  w a s  t h e n  e x t r a c t e d  w i t h  s o l 
v e n t  a n d  p o r t i o n s  o f  t h e  p a p e r  p h o t o 
g r a p h e d  b y  t r a n s m i t t e d  l i g h t  t o  r e v e a l  
h o l e s  p r o d u c e d  b y  c o r r o s i o n .  R e s u l t s  a r e  

g i v e n  i n  d e t a i l  i n  F i g .  1 9 2 .  S u m m a r i z i n g ,  
t h e  p o s i t i v e  e l e c t r o d e s  w e r e  r a p i d l y  

a t t a c k e d  i n  u n s t a b i l i z e d  c o n d e n s e r s ,  a n d  
e v e n t u a l l y  e v e n  t h e  n e g a t i v e  e l e c t r o d e s  
s h o w e d  s o m e  d e t e r i o r a t i o n ;  u n d e r  t e s t  f o r  
2 4 0  h o u r s  a t  3 0 0  v o l t s ,  t h e  p o s i t i v e  e l e c 

t r o d e s  w a s  l a r g e l y  d e s t r o y e d .  I n  s t a b i l i z e d  
c o n d e n s e r s  u n d e r  t h e  s a m e  t e s t  c o n d i t i o n ,  
n o  d e t e c t a b l e  a t t a c k  o c c u r r e d  i n  e i t h e r

e l e c t r o d e  i n  1 , 0 0 0  h o u r s  a t  3 0 0  v o l t s ,  o r  i n  
4 9 5  h o u r s  a t  5 0 0  v o l t s .

T h e  s u p p r e s s i o n  o f  d e g r a d a t i o n  o f  t h e  
d i e l e c t r i c  a n d  o f  c o r r o s i o n  o f  t h e  e l e c 
t r o d e s  b y  t h e  p r e s e n c e  o f  a n t h r a q u i n o n e  
i s  r e f l e c t e d  i n  l o n g e r  l i f e  a n d  m o r e  s t a b l e  
l e a k a g e  c u r r e n t .

I t  w a s  s h o w n  i n  t h e  "  B e l l  L a b o r a t o r i e s  
R e c o r d ”  f o r  F e b r u a r y ,  1 9 4 3 ,  p .  1 3 6 ,  t h a t  
K r a f t  w o o d  p a p e r  e x e r t s  i t s  o w n  s t a b i l i z 
i n g  a c t i o n ,  a n d ,  i n  c o n s e q u e n c e ,  t h i s  
p a p e r ,  u s e d  i n  c o n j u n c t i o n  w i t h  a n  a n t h r a 
q u i n o n e  s t a b i l i z e d  i m p r e g n a n t ,  c a n  b e  
e x p e c t e d  t o  y i e l d  c o n d e n s e r s  o f  s u p e r i o r  
p e r f o r m a n c e  t o  t h o s e  c o n s t r u c t e d  w i t h  
l i n e n  p a p e r .

T h i s  s u b j e c t  o f  s t a b i l i z i n g  p a p e r  c o n 
d e n s e r s  i m p r e g n a t e d  w i t h  c h l o r i n e - c o n 
t a i n i n g  i m p r e g n a n t s  i s  a l s o  d e a l t  w i t h  i n  
" I n d .  a n d  E n g .  C h e m .  ( I n d .  E d n . ) , ”  

V o l .  3 7 ,  p p .  7 3 - 7 9 ,  J a n u a r y ,  1 9 4 5 .
( T o  b e  c o n tin u e d .)

T a b le  9 2 .— In f lu en c e  o f  C h lo r in e  C o n te n t  o n  
t h e  P r o p e r t i e s  o f  C h lo r in a te d  D ip h e n y l.

No. Percentage 
of Chlorine Properties of Chlorinated Diphenyl

1 18.30 Light mobile liquid

2 27.19 Light oil—less mobile than No. 1

3 42.11 Light oil—S.G. 1.375 at 29°C.

4 42.86 Heavier oil than No. 3

5 52.15 Viscous oil

6 57.19 Semi-solid—pitch-like

7 59.73 Semi-solid—softening point 49.5°C.

8 65.26 Non-crystalline solid—softening point 
61.5°C. Shows conchoidal fracture.

9 65.40 Semi-crystalline solid

10 66.21 Crystalline solid
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W ith  I lfo rd  L ead  S c reen s

ILFORD Lead Screens
f o r  I n d u s t r i a l  R a d i o g r a p h y

I L F O R D  L E A D  S C R E E N S  I M P R O V E  R A D I O G R A P H I C  Q U A L I T Y

E v ery  discerning industrial radiographer is aware o f  the beneficial action o f  lead 
foil placed in contact with each side o f  the film in overcoming the harmful effects 
o f  scattered radiation.

Ilford Limited have made a thorough investigation into the problem o f  finding 
the most suitable lead alloy and o f  determining the optimum thickness o f  the foil. 
A s  a  result they are n o w  able to supply at economical prices lead screens consisting 
o f  front and back thicknesses o f  foil made o f  a lead alloy specially selected for its 
durability and rad iographic  efficiency. I lford Lead Screens afford the fo llowing 
a d v a n ta g e s :—

I M a x i m u m  r e d u c t i o n  o f  s c a t t e r e d  r a d i a t i o n  r e a c h i n g  t h e  f i lm  g iv in g  t h e  
g r e a t e s t  p o s s i b l e  i m p r o v e m e n t  in  c o n t r a s t .

1 R e d u c t i o n  o f  e x p o s u r e  t i m e s  u p  t o  50  p e r  c e n t .
3  C o m p l e t e  f r e e d o m  f r o m  g r a i n .
4 D e f in i t i o n  i n d i s t i n g u i s h a b l e  f r o m  t h a t  o b t a i n e d  w i t h  n o n - s c r e e n  e x p o s u r e s .
5  M a x i m u m  f l e x i b i l i t y  a n d  p l i a b i l i t y .  .
6  M a x i m u m  h a r d n e s s  o f  s u r f a c e  c o m p a t i b l e  w i t h  a  u s e f u l  i n t e n s i f y i n g  a c t i o n .

Descriptive pamphlet is available on application

I L F O R D  L I M I T E D  •  I L F O R D  •  L O N D O N

2 0 0  kVp 10 mA 5 min. 36 in. 200 kVp 10 mA 3 min. 36 in.
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ALUMINIUM alloyed with
M A N G A N E S E .  T I T A N IU M .  C H R O M I U M .  
N I O B I U M . T A N T A L U M .  T U N G S T E N .  B O R O N .  
V A N A D I U M .  Z I R C O N IU M .  M O L Y B D E N U M .  
I R O N .  S I L I C O N .  M A G N E S IU M . N I C K E L .  E T C .

“ L I O N  B R A N D ”VtbovmMJM
M A S T E R A L L W S

E S T A B L I S H E D  / 2 <5 0

Telegrams - Blackwell, Liverpool. I
Telephone - Garston 980 (3 lines) j

B L A C K W E L L S  M E T A L L U R G I C A L  W O R K S  L T D .  
THERMETAL HOUSE. GARSTON. LIVERPOOL 19

W o r k s :  S i n k s  R o a d .  S p e k e  R o a d  a n d  C h u r c h  R o a d .  G a r s t o n

A G E N C I E S
E X P O R T  F I R M  w i t h  a g e n c i e s  I n  E g y p t ,  S y r i a ,  T u r k e y ,  

a n d  I n d i a  i n v i t e s  o f f e r s  o f  m e t & l  a n d  p l a s t i c  f u n  ”  
e t c . ,  e t c . ,  f o r  e x p o r t .  S e n d  c a t a l o g u e  a n d  b e s t  e x p o r t  p r i c e  
l i s t  i n  f i r s t  i n s t a n c e  t o  B o x  1 5 ,  c / o  P O O L ' S ,  A l d w y c h  H o u s e ,  
L o n d o n ,  W . C . 2 .  9 4 / 2

- - - - - - - - - - - - - - -  M I S C E L L A N E O U S - - - - - - - - - - - - - - - - - - - - -
M O N O M A R K S .  P e r m a n e n t  L o n d o n  A d d r e s s .  L e t t e r s  r e d i r e c t e d .  
5 / *  p . a .  W r i t e  M o n o m a r k  B M / M 0 N 0 9 2 ,  W . C . I .  9 6 / 4 2 7 7
S I R  W I L L I A M  C R A W F O R D  &  P A R T N E R S .  L T D . ,  I n d u s t r i a l  
D e s i g n e r s ,  u n d e r t a k e  d e s i g n  a n d  s t y l i n g  o f  n e w  p r o d u c t s  o r  
m a c h i n e s .  W o r k i n g  p r o t o t y p e s  m a d e  I f  r e q u i r e d .  2 3 3 ,  H i g h  
H o l b o r n ,  W . C . I .  T e l .  H o i .  4 3 8 1 .  zzz/4«

 O F F I C E S ,  B U S I N E S S E S ,  P R E M I S E S ,  E T C .  - - -
S U I T E  O F  O F F I C E S  r e q u i r e d  I n  B i r m i n g h a m  b y  o ld - e s t a b l i s h e d  
b u s i n e s s  c o n c e r n .  F u l l  p a r t i c u l a r s  t o  D . ,  B o x  8 0 5 4 ,  c / o  44 L I G H T  M E T A L S . "  9 4 / 1

S I T U A T I O N S  W A N T E D
E L E C T R O - C H E M I S T ,  1 0  y e a r s  a n o d i s i n g  a n d  p l a t i n g  ( s o m e  
s u p e r v i s i n g ) ,  s e e k s  r e s p o n s i b l e  p o s i t i o n .  B o x  N o .  8 1 0 8 .  c / o  
" L I G H T  M E T A L S . "  9 4 / x 4 0 9 4

Paragraph Advertisements  . .  . .  3 d . per word
( minimum, 31-). Cash with order.

“  L I G H T  M E T A L S  "  i s  p u b l i s h e d  i n  L o n d o n ,  E n g l a n d ,  
o n  t h e  f o u r t h  T h u r s d a y  o f  t h e  p r e c e d i n g  m o n t h .
H e a d  O f f i c e s :  B o w l i n g  G r e e n  L a n e ,  L o n d o n ,  E . C . l

Inland Telegrams  -  -  -  Pressimus, Phone, London. ”  
Cables  - - - - - -  Pressimus, London."
Telephone -  -  -  Terminus 3 6 3 6  (P riva te Exchange).

x & s t  ew e 
G&BtOUSLr

Laboratory Controlled 
P R E S S U R E  C A S T I N G S  i n . . .  
A l u m i n i u m ,  Z in c  B ase (M axak) 
G R A V I T Y  in  . .  .
All S ta n d a rd  N o n - F e r r o u s  A llo y s

‘ “r i o t e d  l u  E u g l r u d  a n d  P u b l i s h e d  M o n t h l y  b y  t h e  F r o p r i e t o r s . T E M P L E  P E E S 3  L T D . . B O W L I N G  O E E E . N  L A X E ,  L O N D O N ,  l i  C .1

Phosphor Broc:- I I B f l i  Gun Metal Ingots
“Tandem" White Metal Alloys L l l U j  Bearings for all purposes

E Y V I E
■Lyre" Aluminium and EP" W  igpfjg ¡8®" Chill Cast Phosphor

Aluminium Alloys ^ | |  |  B E B  Bronze Rods
S M E L T I N G  C O M P A N Y  L I M I T E D

TANDEM WORKS.  MERTON ABBEY,  S. W. I9
Telephone: MITCHAM 2031 (4 lines)
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M ORRIS FLEX F lex ib le  S h a ft Eq 
has b e e n  sp ec ia lly  d e v e lo p e d  fo r  ru c fii ir"

• . ■ filing , g r in d in g  an d  p o lis h in g  c o m p o n e r iS
t r  A iu.-m nium , E le k tro n , N o n - fe r r o u s  A lloys a „ d  F e r ro u s  
M etals , O v e rh e a d  s u sp e n s io n , b e n ch  an d  'f lo o r  ty p e s  a -  

g g v a iisp le , t h e  tw o  l a t t e r  b e in g  re a d ily  p o r ta b le ,  REX R ot.arv  W 
r i le s  a n d  C u t t e r s  a r e  m a n u fa c tu re d  in a  la rg e  v a n e * " ” - -  ' 
sh a p e s , ma n y  hay ing  b e en  sp ec ia lly  d e v e l
o p e d  fo r  w o r k  on  in t r ic a te  e n g in e  p a r ts .

Y lO p R iS F L E X  E q u i p me n t  is a lso  idea l fo r  
. s a n d in g ,  a n d  re m o v in g  n a in t  an d  r u t f
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" N a p i e r  S a b r e "  E n g i n e  
A u x i l i a r y  D r i v e  C a s i n g .  
E l e k t r o n  M a g n e s iu m  
A l l o y  S a n d  C a s t i n g .

S A N D  &  D I E  C A S T I N G S

F . i .f .k t r q N - ä l u m i n i ü M
M A G N E S I U M  A L L O Y S  N O R M A L  A  H E A T  T R E A T E D

‘ E L E K T R O N ’  F O R G I N G S


