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w  R E Y N O L D S — t h e  M a g i c  n a m e  f o r  

p r o d u c t i o n  o f  “ H I D U M I N I U M ”  

L i g h t  A l l o y s — a s  a l s o  f o r  v e r i t a b l e  

c o n j u r i n g  t r i c k s  i n  m a n i p u l a t i o n  

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

TU B ES R O D S  S E C T I O N S  
S H E E T  A N D  S T R I P  I N  
" H I D U M  I N I U M "  
A L U M I N I U M  A L L O Y S

REYNOLDS TUBE CO. LTD. (Light Alloy Division) and REYNOLDS ROLLING MILLS LTD., BIRMINGHAM, 11
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I n s t a l l a t i o n s  f o r  t h e  P r o d u c t i o n

o f

C a r b u r e t t e d  W a t e r  G a s

B l u e  W a t e r  G a s

P r o d u c e r  G a s

S p e c i a l  G a s  

f o r  S y n t h e t i c  P r o c e s s e s

H y d r o g e n

A n c i l l a r y  P l a n t

fo r

W a s t e  H e a t  S t e a m  P r o d u c t i o n ;  G a s  C o o l i n g  &  C l e a n i n g ;  

F u e l  H a n d l i n g  &  C h a r g i n g ;

A s h  &  D u s t  D i s p o s a l ; e t c .

Telephone :
Victoria 396! (six lines)

Telegrams:
Humglas, Sowesl, London

H u m g la s  H o u se ,  
C a rlis le  P la ce , 
L o n d o n , S .W .l

Established 1892
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A s m odern  industria l techn ique  m eets th e  dem and  

fo r faster o u tp u t, th e  tendency  is tow ards larger an d  larger 

w orkshop areas, an d  the  efficient ligh ting  o f  these areas becom es 

a  specialised prob lem  . . . OSIRA h igh  p ressu re  m ercury  

v apour electric discharge lam ps prov ide  a good alternative to  

daylight itse lf fo r large areas. T h e y  give a steady diffused 

light th a t illum inates every detail o f  the  w ork in  progress —  

nearly  th ree  tim es the  ligh t available from  tu n g sten  lam ps 

u sing  th e  sam e am ount o f  cu rren t. Is  th e re  a large-scale 

ligh ting  prob lem  in  you r p lan t ? L e t G.E.c. ligh ting  

engineers show  you  how  easily a n d  inexpensively 

th a t p rob lem  can  be solved w ith  osira lam ps.

O S I R A

. e .  PRODUCT 
FOR A.C. CIRCUITS ONLY L A M P S

OSIRA H.P.M.V. OSIRA H.P.M.V. 
Electric Fluorescent Electric
Discharge Lamp Discharge Lamp

A d v t. o f  The G eneral E lectric  Co. L td . ,  M a g n e t H ouse, K in g sw a y , L on d o n , W .C .2
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• J u s t  s u p p o s i n g

th a t  J o h n  D a le  L im i te d  h a d  b e e n  p r o d u c in g  l ig h t  a llo y s  in  m e d ia e v a l 
t im e s — w h a t  w o u ld  h a v e  b e e n  th e  e ffec t o n  th e  f a s h io n s  a n d  fa n c ie s  o f  th o s e  
d a y s  d P le n ty ,  w e  s h o u ld  th in k ,  e s p e c ia l ly  in  th e  c a se  o f  th o s e  t r u c u le n t  
n o b le m e n  w h o  w e n t  a ro u n d  in  la r g e  a n d  te r r i f y in g  s u i ts  o f  a rm o u r .  W e 
s h o u ld  h a v e  b e e n  in  o u r  e le m e n t ,  p u t t in g  th o s e  b o y s  w ise . “  L is te n ,  S ir  
B e o w u lf ,”  w e  s h o u ld  h a v e  s a id , “  a lu m in i u m  a llo y  is  l ig h t ,  s t r o n g ,  e a s i ly  
m a c h in e a b le ,  a n d  g o o d  to  lo o k  a t. S h a ll w e  m e a s u re  y o u  n o w  d ” A n d  
w e  w o u ld  h a v e  b e e n  p r e p a r e d  to  w a g e r  a d u c a t  o r  so  th a t  S ir B e o w u lf , 
e n c a s e d  in  a lu m in iu m ,  w o u ld  f ro m  th e n  o n  h a v e  s w e p t  th e  f ie ld  a t  a l l  th e  
lo c a l  to u rn e y s , jo u s ts ,  a n d  o th e r  o rg a n is e d  ro u g h - h o u s e s .

J u s t  . s u p p o s i n g -  n A |  c  .

th a t you w an t to  do a b it M ■ ■  1 «  U  ÆA L  fc L T D *
o f sw eeping in  the field of
com m erce— we th ink  th a t L O N D O N  C O L N EY  • H ERTFORD SHIRE
our alum in ium  alloys can Telephone : London Colney 3141
help  you to  do a nice,
clean job. p — ^
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! N B R I T I S H  I N D U S T R Y

-L OR the successful re
development of British industry it will be 
essential to take the fullest advantage of 
every resource supplied by the ingenuity of 
modern technology. Of these, industrial 
radiography is an acknowledged necessity in 
modern industry. ENSIGN LABORATORIES 
have specialized in the production of In
dustrial X-Ray Films for nearly 30 years. 
From the range indicated radiographers will 
find the finest media procurable for all 
industrial purposes.

AN INVITATION. The services of the 
EnsignTechnical Department areavailable 

i for any information or advice regarding » 
rC Ensign Industrial X-Ray Films. Enquiries *  

to be addressed to Austin Edwards Ltd., 
Ensign Film Works, Warwick.

X-RAY IT ON

FILM
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TELEGRAMS: STERMET PHONE COVENTRYTELEPHONE: COVENTRY 890JI (6 LINES)

Group of Dc Havllland 
MOSQUITO Airframe 
Castings In ELEKTRON 

Magnesium Alloy.

NORMAL A HtAT TRIATÍD
ELEKTRON' FORGINGS

readily available 
i new producta.

Our engineers a 
for consultation
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F O R

A N D

T H E  ID EA L M ATERIA L 
COMBINING MECHANICAL 
S T R E N G T H  AND H IG H  
DIELECTRIC PROPERTIES

PAPER * FABRIC BASED 
INSULATION MATERIAL 
POR HOUSEHOLD AN 
ENGINEERING APPLICATIONS

LOW  A HIGH VOLTAGE

M O U L D E D  C O M P O N E N T S  [ J A B L O ]  LTD.
7 k  e P  i  <r / t  e  e  r  s  o f  <L a  m. i  n  a. t  e  d  P l a . s t i c s

JABLO WORKS. MILL LANE CROYDON. SURREY

K E N T  H O U S E  
K N I G H T S B R I D G E  

L O N D O N , S .W .7

Installation Companies 
throughout the Country

I m p r o v e s  M o r a l e —

M a i n t a i n s  O u t p u t

E x p e r i e n c e  p r o v e s  t h a t  o u t p u t  c l i m b s  w h e n  T .R .  
“  M u s i c  f o r  W o r k e r s  "  is  i n s t a l l e d .  F a t i g u e  is  
m i n i m is e d ,  w o r k e r s  a r e  k e p t  i n  f i n e  f e t t l e .  T h u s  
e v e r y o n e  c o n c e r n e d  b e n e f i t s .  T h i s  T .R . S e r v i c e  is  
c o m p l e t e  a n d  e f f ic ie n t ,  f o r  i t  i n c l u d e s  e x p e r t  a d v i c e  
o n  f a t i g u e - r e l i e v i n g  p r o g r a m m e s .  M o r e o v e r ,  T . R .  
a d j u s t  t h e i r  L o u d  S p e a k e r s  f o r  e a c h  i n s t a l l a t i o n  s o  
t h a t  t h e  m u s i c  i s  h e a r d  c l e a r l y  a n d  c o m f o r t a b l y  
u n d e r  t h e  p a r t i c u l a r  f a c t o r y  c o n d i t i o n s  p r e v a i l i n g .

T e le p h o n e  R e n t a ls
■  ■ - -■ LTD.

T E L E C O M  M U N I C A T I O N  

* MUSIC FOR

T O O L S , J I G S  

T E M P L A T E S

GD10
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The beauty of the Rhino is open to question 
the beauty of the CROMALIN finish goes with
out saying—-but the two have one virtue in 
common—a thick skin !
The CROMALIN process gives a protective 
coating to metals that is impervious to time, 
weather and constant handling. The secret 
lies in the bonded deposition beneath the 
surface—CROMALIN finish belies the maxim 
that " beauty is only skin deep ” !
By the CROMALIN process it is possible to 
plate ALUMINIUM— BRASS—STEEL—ZIN C . 

Write to us NOW and give us the opportunity 
of showing you some “ shining” examples.

METAL FINISHES LTD., CROMALIN WORKS, BIRMINGHAM, 18
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p U G t°

A L U M I N I U M  
c a n  n o w  b e

F X E C T I I O U L A T E «

F or the f ir s t  tim e  A lu m in iu m  a n d  its  A llo ys  
can take their r ig h tfu l places in  In d u stry . T he  
revo lu tionary electroplating process developed  
by A u to -E lec tr ica l enables m an u fa c tu rers to 
use th is effective a n d  attractive m etal fo r  
purposes fo r  w hich  it was hitherto deemed  
unsu itab le . B elow  are lis ted  the f in ish e s  now  
available an il we w ill g la d ly  send  y o u  sam ples  
on request.

Silver • Copper • Z inc • P ass iv a ted  Zinc 
T in  • N ickel • Iron  .  B rass • L ead  • Chrome 
C adm ium  • O xidised Copper • Gold 

O xidised Silver

N . B .—  U nder r ig id  tests, a n y  o f these f in ish e s  
w ill preven t corrosion o f  the base m etal even 
under tropical conditions a n d  each f in is h  has 
its own ap p lica tio n . W e w ill advise  as to the  
most efficient.

A U T O -  

E L E C T R I C A L

S p e e i n l i t i i n g  in  t h e  E l e c t r o p l a t i n g  
o f  A l u m i n i u m

A.E.R. (1938) LTD- 1 2 0 GREEN LANES-LONDONN13
T E L E P H O N E :  B O W E S  P A R K  ! 2 < t

D I E C A S T I N G S

P R E S S U R E

a n d ;

G R A V I T Y  

D I E - C A S T I N G

IN

A L U M I N I U M  
ZINC & BRASS 

ALLOYS
MOORE’S (Bournemou ih)  Ltd

TOOLMAKERS
285, HOLDENHURST ROAD, 

BOURNEMOUTH
Phone : BOSCOMBE 2400-1

C O N S E R V A T I O N  o f

C H R O M I C  A C I D  

A N O D I S I N G  D . T . D . 9 I 0 b

S u l p h u r i c  a c i d  a n o d  ¡ s i n  g is 
o ffic ia lly  a d v ised  w h ere  a p p lica b le .

The s t a f f  o f  th e  
R U S H T O N  O R G A N I S A T I O N  

in c lu d es  P IO N E E R S  in su lp h u ric  

a n od ising .

EXISTING CHROMIC ACID PLANTS 
RAPIDLY CONVERTED OR NEW 

PLANTS INSTALLED.

The RUSHTON ORGANISATION
173, C L A R E N C E  G A T E  G A R D E N S  

L O N D O N ,  N . W . I
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R E S E A R C H  A N D  P R O D U C T IO N  

M O V E  T O G E T H E R

T h e  s t r a t e g y  o f  w a r  i n d u s t r y  h a s  p r o v e d  h o w  

n e c e s s a r y  i t  i s  t o  c o - o r d i n a t e  p r o d u c t i o n  w i t h  

r e s e a r c h .  T h e y  m o v e  f o r w a r d  t o g e t h e r .  T h i s  

c o - o r d i n a t i o n  h a s  a d v a n c e d  t r e m e n d o u s l y  t h e  

u s e s  o f  a l u m i n i u m  a n d  i t s  a l l o y s  —  u s e s  t h a t  

a r e  r e a d y  t o - d a y  t o  p l a y  a n  i n f l u e n t i a l  p a r t  i n  

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

s u p p l i e s  a r e  n o w  a v a i l a b l e .

A L U M IN I U M  U N I O N  L I M I T E D
A fulhj-owncd subsidiary of Aluminium Limited. Montreal, Canada 

C-ROSVENOR HOUSE, PARK LANE, LONDON, W .l.
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A l u m i n i u m  C o r p o r a t i o n  

L i m i t e d

I N V I T E  

E N Q U I R I E S  

F O R  

C I V I L  U S E S

Tem porary H ea d  Office .

T elep h o n e : D olgarrog 211 T elegram s : Fluxode, D olgarrog

A I R  P R O V E N  !

S o  n o w

PHILIPS GIVE YOU A PRACTICAL GUN-WELDING UNIT
f o r  s p o t - w e ld in g  l ig h t  m e ta ls

'n p H lS  G u n-w cldcr is a  developm ent o f  
the w ell-know n condcnscr-d ischarge 

w eld ing  p rincip le that has p roved  itse lf in 
a ircraft con stru c tio n . F o r post-w ar needs 
the  fabrica tion  o f  articles in lig h t m etal 
calls fo r the  use o f  th is too l. I ts  m any 
advan tages include : easy operation ,

condenser-d ischarge con tro l, low -line 
dem and, capacity 2  x  1 8  s .w .g ., and  a 
speed o f  6 0  spo ts a m inu te. Send fo r 
details o f  th is equ ip m en t and  o b ta in  
the  advice o f  Philips In dustria l in all 
m atters re lating  to  the spo t-w eld in g  o f  
ligh t m etals.

P H I L I P S
p O

A R E S I S T A N C E  W E L D I N G  

E Q U I P M E N T

PHILIPS INDUSTRIAL (PHILIPS LAMPS LTD.). CENTURY HOUSE. SHAFTESBURY AVENUE, W.C.2:(ii6E)
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H  E  A D ,  W R  I G H T S O N & C 5 L TD
T H O R N A B Y - O N - T E E S

P R O  D U C T I Ü  N
Under our arrangements with the 
Aetna-Standard Engineering Co., of 
Youngstown, Ohio, U.S.A., we 
supply complete plant for the pro
duction of hot or cold finished tubes 
in steel and non-ferrous metals :—
ROTARY PIERCERS • HOT REELERS 

PLUG MILLS 
SINGLE OR MULTI-STAND SIZING MILLS 

COOLING BANKS 
FULLY AUTOMATIC COLD DRAWBENCHES 

STRAIGHTENING MACHINES 
CUTTING OFF MACHINES, ETC.

T h e  i l l u s t r a t i o n  s h o w s  t h e  e x i t  s id e  

o f  o n e  o f  t h e  W o r l d ’s l a r g e s t  

R o t a r y  P ie r c in g  M ills . T h is  is  p a r t  

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

s t e e l  t u b e s  1 8 "  d i a m e t e r  x  3 8  f t .  

l o n g  r e c e n t l y  I n s ta l l e d  in  U .S .A .

W h e t h e r  y o u  r e q u i r e  a  c o m p l e t e  

p l a n t  o r  a  s in g le  u n i t ,  o u r  E n g in e e r s  

w il l  b e  p le a s e d  t o  d is c u s s  t h e  

m a t t e r  w i t h  y o u .
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T U B E S  * E T C

A ny cu rin g , d ry in g  o r  b ak in g  
process w h ich  can  be  safely ca rr ie d  o u t in a 
sh o r t tim e a t  a  h ig h  te m p e ra tu re , in s tea d  of 
a  long  tim e a t  a  low  te m p e ra tu re , is specially  
su ited  to the  use o f  in fra-red  ra d ia n t  h ea t. 
P a in t a n d  ink  d ry in g , b iscu it b ak in g , fu r 
d ry in g  an d  several o th e r  specialised p ro 
cesses d em an d in g  h ig h  ra tes o f  h e a t  tran sfe r 
h av e  for years been  ca rr ie d  o u t m ore 
cheap ly , qu ick ly  a n d  efficiently b y  ra d ia tio n  
(or in fra -red ) from  a  gas source.

M a n y  ex isting  gas-fired  app liances m a y  
be  re g a rd e d  as o f  th e  in fra -red  typ e , an d  
ex isting  conveyor ovens c a n  in  som e cases 
h e  e q u ip p e d  w ith  in fra -red  u n its , b u t , 
w h ere  new  p la n t  is to  b e  in sta lled , i t  is well 
to  b e a r  in  m in d  th e  ad v an tag es o f  th e  
gas-fired  tu n n e l :—
1. Simple, robust, inexpensive and compact, giving

lone: life with minimum maintenance.
2 . Easily constructed in different sizes and shapes.

without the need for complicated auxiliaty 
apparatus. .

Very wide range of flux density, which can be 
varied by turning the tap.

4.  E v e n  d i s t r i b u t i o n  o f  r a d i a t i o n .
5 . No material difference in drying time due to 

colour.
6 - Low capital, fuel and maintenance costs.

Further information is eon- tained in a Paper, entitl'd 
“  Infra-Red Drying ”  by F. L. Atkin, M.I.Adtech, is.,M.Inst.Gas E,t free on request.
SEND FOR A COPY 
O F T H I S  P A P E R
which deals comprehen
sively with the subject.
BRITISH GAS COUNCIL,
1 GBOSVEXOR PLACE,

LONDON, S.W.l.

A L U M I N I U M  

A L L O Y S

o f

fa u lt le ss

q u a l it y

T o  all specifications a n d  fo r all 
pu rposes. P lease send  en q u irie s  
t o :—

I M P E R I A L  C H E M I C A L  

I N D U S T R I E S  L I M I T E D  

L O N D O N  S . W . l

w M.63
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K E N T  A L L O Y S  

A N N O U N C E  A  

N E W  S E R V I C E

l o n t i n V i i n g  o u r  u n i n t e r r u p t e d  

P o l i c y  o x  S e r v i c e  t o  u s e r s ,  w e  n o w  

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

s t a f f  b y  a n  a c k n o w l e d g e d  e x p e r t  

o n  t h e  s t r e s s i n g  o f  H i g h  S t r e n g t h  

L i g h t \ A l l d y  C a s t i n g s .

' e  c o n t i n u e  t o  o f f e r  a  

>c l o m c a l  S e r v i c e  w h i c h  

i v h i  s a t i s f y  t h e  h i g h e s t  

r e q u ir e m e n t s  o f  t h e  I n d u s t r y .

A iJ
GENERAL MANAGER

K E N T  A L L O Y S  L I M I T E D

R O C H E S T E R ................................................ K E N T
/ /  f  A ** Telephone: Strood 7676 exchange

Shctp 4 f'crl



xiv  A dvts . LIGHT METALS D ece m b e r ,  1 9 4 5

IN A MODERN PLANT

W. H. A. ROBERTSON & CD LTD BEDFORD ENGLAND

ALUMINIUM FOIL MILL
The Mill illustrated is designed to roll aluminium foil in 
widths up to 800 mm. from initial thickness of 0-5 mm. to 
a final thickness of 0-009 mm. or less. Rolling speed is 
variable up to 200 metres/minute.

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.

JOHN G.STEIN&C°XT0 B s c o t l a Í ? d  E

CREOSOTE- 
P1TCH FIRING
A number of firms adopting 
this fuel have encountered 
new Refractory Problems 
caused by corrosion and 
Vitrification Spalling.
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K O D A K  m ateria ls  lor 
the  TECHNICAL LABORATORY
Sensitive materials for technical applications of photography, such as 
spectrography, spectrophotometry in the near ultra-violet and photo- 
recording instruments, are offered by Kodak in ample variety—-and 

  with characteristics that exactly meet the requirements. _____

PLATES FOR U.V. SPECTROGRAPHY

P.ISOO L ig h tn in g  P a n  P re s s  p la te s
B.20 K o d a k  P ro c e s s  p la te s
B.IO ‘ P h o t o s c r i p t ’ p la te s
B.5 K o d a k  S lo w  P ro c e s s  p la te s
L .I5  K o d a k  M e d iu m  B lac k  T o n e  L a n te r n  p la te s

The above form a range of decreasing sensitivity with a difference — omitting 
B.IO—of approximately 2 to I in exposure for the ultra-violet (3000 A.U.) from 
each one to the next.

RECORDING FILMS
R.60 U l t r a  S p e e d  P a n c h r o m a t ic  R e c o rd in g  F ilm

A panchromatic film of extreme speed (30’ Kodak or 50 Weston to tungsten light). 
R.55 C a th o d e  R ay  O r t h o  R e c o rd in g  F ilm

An orthochromatic film of extreme speed (30° Kodak or 50 Weston to tungsten 
light).

R.20 G e n e r a l  P u rp o s e  R e c o rd in g  F ilm
A non-colour-sensitised film of medium speed and high contrast.

RECORDING PAPERS
RP.30 H ig h -S p e e d  R e c o rd in g  P a p e r

A high-speed paper of moderately high contrast — non-colour-sensitised.
R P.20 G e n e r a l - P u r p o s e  R e c o rd in g  P a p e r  

A medium-speed paper of medium contrast — non-colour-sensitised.
R P .I5  H ig h - C o n t r a s t  R e c o rd in g  P a p e r  

An orthochromatic paper of medium speed and high contrast.

R e c o rd in g  film s a n d  p a p e rs  a re  av ailab le  in  a  ran g e  o f  sizes 
to  m e e t  a ll th e  d e m a n d s o f  u se rs  o f  p h o to g ra p h ic  reco rd in g  
in s tru m e n ts , e .g . c a th o d e -ra y  tu b e s , D u d d e ll o sc illo g rap h s , e tc.

KODAK LIMITED,  KINCSWAY. W.C.2
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I I I  F T  I I  I  ł  U M

Metalcctric . . . .  arc supreme in the field of electric 
furnace manufacture. Our comprehensive production 
covers wide temperature ranges for heat treatment and 
every type of melting.

f o r  a l l  m e t a l l u r g i c a l

H E A T  T R E A T M E N T S

i n d u c t i o n  ' i nc it in g

W e  d o n 't  d e e p  
o n  t h e  j o b . .

( Í / Ú
V \

B A Y  &  N IG W Tyv 
S E R V I C E  / / «

w m  ^

A N G I I S I N G
of Aluminium and its alloys in NATURAL 
OR COLOURED FINISHES ; Chromating of 
Magnesium; Zinc; Cadmium; El-Tin ; and 
Silver Plating and Telephone
other processes. F A D C L IF F E

2637----8A.I.D. approved.

Low-frequency induction furnace for the 

melting and alloying of non-ferrous and 

light metals—capacity 500 lbs. light metal.

M E T A L E C T R IC  F U R N A C E S  L T D ., C O R N W A L L  R D ., S M E T H W IC K , STA FFS Phone: SMETHWICK IS6I-2

Nonferdica Works, North Circular Road, 
Cricklewood, London, N.W.2

’Phone : GLAdstone 6377

INI o  n - F e  r r o u s  
DIE CASTING CO LTD

I efore the 
‘ die is cast’

LET US ADVISE
ON DIE CASTING

If ALUMINIUM-BRONZE, 
ALUMINIUM ALLOYS, BRASS 
and WHITEMETAL are involved, 
we can offer you unbiased advice 
based upon more than 25 years 
of practical experience.
Why not consult our technical 
experts before finalising your 
specifications ? TH E

ANODISING & PLATINGS LIMITED
HOL LAND STREET, RADCL1FFE, LANCS.

dm 1284
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L o w  E x p a n s i o n

C arbon i s  u n iq u e  i n  p o sse s s in g  q u a litie s  
th a t are  no t co m b in ed  together i n  a n y  
other m a te r ia l.

I t  is  s e lf- lu b r ic a tin g , w ith  low  f r ic t io n  
losses ; i t  w ith s ta n d s  th erm a l shock  ; i t  
ca n  be m a d e  in  v a r io u s  degrees o f  h a rd 
ness ; i t  is  u n a ffe c te d  by  m a n y  acids

a n d  ch em ica ls  ivh ich  are  h a rm fu l  to  
m o s t m e ta ls , a n d  it  h as a  low  co-efficient 
o f  e x p a n s io n .

I t s  m ech a n ica l a n d  electrical q u a litie s  
are  w e ll-k n o w n , a n d  i ts  u n iq u e  co m 
b in a tio n  o f  q u a litie s  h a ve  h e lp ed  to  so lve  
m a n y  o u ts ta n d in g  p ro b le m s.

O u r co llabora tion  i s  a t y o u r  serv ice

p r o d u c t

T H E  M O R G A N  C R U C I B L E  C O M P A N Y , L T D . ,  L O N D O N , S . W . l l



0.1%  
pr. s t r e s s  
T/sq. in.

the B R I T I S H  A L U M I N I U M  co.im
SALISBURY HOUSE - LONDON WALL - LON D ON  - E  C- 2

* Minimum mechanical properties for sheet and strip:

t according to gauge.

'ffiecLutit situmqtli MMt-heat-toeatecl aMcrtf-

Elongn. 
% in 2 in.

Soft

j-h a rd

Hard

14-20t 

2- 5f 

1- 4

SUPPLIED IN SHEET,  STRIP,  E X T R U S IO N S ,  A N D  TUBES

BA.2I c o m b in e s  c om p a ra t iv e l y  high mechanica l  p rop ert i e s*  wi th e x c e l l e n t  
corros ion  res is tance ,  w ork in g  p ro p ert i e s  and weldabil i ty .
It is r e c o m m e n d e d  for m a r i n e  w o rk  and as a general  purpose  a l loy  for  
t ran sp or t ,  furn iture  and ma ny  o t h e r  industries .

Telephone: CLErkenwell 3494 Telegrams: Britalumin Ave London
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T E M P L E  P R E S S  L T D .  _  . . . . . E. J .  GROOM, M.Inst.METD e a lin g  A u th o r ita tiv e ly
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ROLAND E.DANGERFIELD L ig h t M e ta ls  a n d  BOWLING GREEN LANE,
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E D I T O R I A L  O P I N I O N

W h a t ! No Aluminium ?

H A P P Y  days they were! M ach ine  shops loaded to capacity  and  w ork ing  day 
and  nigh t, co n trac t d epartm en ts  vo lub ly  p ro testing  the ir ab so lu te  inab ility  
to cope w ith  fresh  w ork , rough  sto res bulging w ith b a r  and  sheet stock  of 

all k inds, a  co n stan t stream  o f  lo rries sh ipp ing  goods aw ay from  th e  finished 
sto res to  every b a ttle  fro n t in  the  w orld . T hey  w ere  good  tim es. I f  a  m achine 
b ro k e  dow n o r  if the w o rk ’s m anager w an ted  a new  han d le  fo r the m angle , there  
was alw ays th e  odd  length  o f  m ateria l ly ing a ro u n d — special b rasses, stainless steel, 
a lum in ium  alloys galore: now  it is all changed.

G ettin g  back’ into peace-tim e p ro duc tion  has b ro u g h t w ith it m any  unexpected  
problem s. H arassed  fo rem en  and  m ach ine-shop  superin tenden ts a re  beginning 
to  realize th a t som e o f  th e  p leasan t hab its  cu ltivated  d u rin g  the  w ar years 
are  no longer adm issib le. T hose  pieces o f sheet, tubes, and  off-cuts fro m  bars can 
no longer be found , ready , like ripe  fru it, to  be p lucked  w hen the  occasion 
dem ands. T he  luxu ry  o f selecting o n e ’s pet m ateria l from  an  alm ost lim itless 
varie ty  has now  to  be foregone.

W e a re  frequen tly  to ld  tha t, betw een the years 1939 and  1944 w e en joyed  
u n d ream t o f  o p po rtun ities  fo r becom ing acqua in ted  w ith light m etals, their 
peculiarities, the ir v irtues, and  m ethods o f  w orking. H ow  true  th is is! H ow  o u r 
ap p rec ia tions grew  day  by  day! W ith  w hat p leasu re  d id  w e co n ju re  up visions o f 
the peace-tim e jobs w’e w ere going to  execute in a lum inium ! W ell, peace  is here 
and , u n fo rtuna te ly , m any o f  us have discovered snags in o u r  day  dream ing .

W hen large o rders com e a long , o r  should  we be associa ted  w ith a big o rgan iza tion  
carry ing  am ple  stocks, few  difficulties a re  likely to  arise  w hen w e requ ire  th a t sm all 
bu t vital piece o f  light m etal, m aybe fo r an  unusual m ain tenance  jo b , o r, possib ly , 
fo r som e p ro to ty p e , the responsib ility  fo r  th e  m an u fac tu re  o f  w hich has suddenly  
been th ru s t upon  us by an  im p o rtan t client. But the sm aller m an u fac tu re r, no t 
o rganized , perhaps, fo r large-scale buying , o ften  exists (and , in m ost cases, qu ite  
sa tisfac to rily ), o n  a hand -to -m o u th  basis.

G o  to  anv  fair-sized  industria l tow n, L u ton  o r  W atfo rd , fo r exam ple; th ere  a re  
hund reds o f  sm all factories in and  a ro u n d  these areas, som e w ith m ach ine  shops, 
som e w ithou t, an d  it is qu ite  cu stom ary , w hen sheet o r  rod  o r  tu b e  is requ ired , 
to  send the boy  o u t to  buy it from  th e  engineer's sundriesm an  a ro u n d  the co rner. 
A dm itted ly , cho ice is som ew hat restric ted : brass, one  o r  tw o grades o f  carbon  
steel and  copper sheet can  be  acqu ired  in this w ay; b u t w hat if  d u ring  the w ar years



a  taste  has been acqu ired  fo r a lum in ium ? T h a t taste is likely to  go unsatisfied, 
fo r , in  general, it is, a t  p resen t, n o t possib le  to  purchase  ligh t alloys in  this w ay.

W e are  n o t sta ting  here  a  hypo thetica l case, b u t one w hich has occurred  
very  frequen tly  d u ring  the p as t th ree  o r fo u r  m on ths an d  show s every sign o f 
increasing  as existing stocks o f  ligh t a lloy  w hich m ay rem ain  on  m an u fac tu re r s 
prem ises becom e exhausted . W e h ea r o f  sm all fac to ries re luctan tly  tu rn in g  over to 
cadm ium -p la ted  steel fo r m inor lo ts o f  w ireless chassis. T hey  w ould  ra th e r use 
a lum in ium , and  have  said  so qu ite  definitely, b u t can n o t o b ta in  it th rough  their 
accustom ed  channels. B rass ro d  is frequen tly  found  once again  com ing  back  
in to  fav o u r, solely because  th e  a lum in ium  rod  w hich  h ad  d isp laced  it du ring  
th e  w a r years is no longer on  tap . A lum inium  alloys have  becom e p o p u la r in 
th e  m ach ine  shop , th e re  is no  d o u b t a b o u t th a t, and , in  a host o f  instances, 
th e ir passing (tem pora ry , we hope) is view ed w ith  the  deepest regret.

T h e  sto rag e  an d  sale o f  a lum in ium  m ay, we adm it, entail ca re fu l considera tion  
o f  som e special p rob lem s, b u t it is questionab le  w hether o r n o t in  the p as t these 
have been  view ed in  too  serious a  light. T h e  engineer, in  critical jobs requ iring  
th e  special b rasses, o r  b ro n ze  to  tigh t specification , buys these th rough  specific 
channels. O rd in a ry  yellow  m eta l, how ever, w as pu rch ased  in  im m ense quan tities 
fro m  the sm all stock ist (even from  th e  ironm onger), as also w as m ild steel o r  
b lack  p la te . F o r  ho ld ing  special g rades o f a lu m in iu m  and  certa in  alloys, it is 
realized th a t au th o rized  w arehouses will still be requ ired , an d , fro m  these, a 
custom er, p a rticu la rly  a  sm aller m an u fac tu re r, shou ld  be ab le  to  requ isition  his 
m ateria l, cu t, m aybe, very  close to  size in  o rd e r to  ease m achin ing  p rob lem s and  
dim in ish  w aste. O ne such w arehouse  a t  least shou ld  be located  in every industria l 
cen tre  o f  no te , w here c ircum stances perm it.

I t  w ould  seem  desirab le , how ever, in  add ition , th a t th e  bette r-equ ipped  engineers’ 
stock ist shou ld  also be given an o p p o rtu n ity  o f  hand ling  th is business, fo r, in all 
p ro b ab ility , he has, ready  c rea ted , a  w ide m arket fo r its d isposal. In  add ition , 
m uch  good  m igh t b e  d o n e  by  ensuring  th a t th e  sm aller deale r also  held his qu o ta  
o f  o rd in a ry  grades in  th e  usual fo rm s, to ge ther w ith, say , an  a sso rtm en t o f chill 
cast rod , tu b e  an d  section  in  som e o f  th e  cheaper an d  m ore  p o p u la r secondary  
alloys. E xperience  has ta u g h t us th a t p rob lem s o f  co rro sion  in sto rag e  ra re ly  arise. 
W e have, fo r exam ple, 16 specim ens o f  18-gauge a lum in ium  sheet, w hich, betw een 
the  years 1925 an d  1935, w ere kep t, together w ith  b rass castings, higgledy- 
piggledy, in a  b in  in  the rough  stores o f  a  L o n d o n  engineering  w orks. F ro m  1935 
to  th e  presen t tim e, they have  been living very co m fo rtab ly  w ith an  odd  a sso rt
m ent o f co p p er rivets, w ire  nails an d  brass w ashers in  an  a ttic  nex t to the  w ater 
tank . T est pieces o f light-alloy  rod  have been sto red  in  co n tac t w ith 
steel since 1930 in a chicken run . N o co rro sion  o f  any  im portance  has occurred  
in either instance, b u t the steel has rusted  aw ay. F inally , custom ers can , as a 
ru le, be  relied upon  to  use th e ir m ateria l in a sane m anner.
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A L U M I N I U M - A L L O Y  B E A R I N G S
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E V E N  p rio r  to  1939, Sw itzerland , in 
com m on  w ith  som e o th e r countries, 
had  begun the developm ent o f  b ea r

ing alloys based  on  alum in ium . T h ree  
com positions w ere in troduced— L a  11, 
La 21 and  La 31. T hese  th ree  grades 
differ in w ork ing  qualities an d  in 
m echan ica l and  physical p ropertie s , an d  
one  o r o th e r is selected accord ing  to  ser
vice requ irem en ts.

A lloy L a 11 consists o f  a lum in ium  w ith 
sm all quan tities o f  m agnesium  an d  zinc; 
it con ta in s no add itions w hich a re  no t 
read ily  o b ta in ab le  in Sw itzerland.

A lloy  L a  21 is the eu tec tic a lum in ium - 
silicon alloy  w ith  add itions o f  copper, 
n ickel, m anganese  an d  m agnesium ; the  
co p p er and  nickel con ten ts being ab o u t 
6 per cent.

A lloy L a 31 again  consists o f a lu 
m inium  w ith ab o u t 8 per cent, o f  tin , plus 
copper, p lus n ickel, together w ith  som e 
m agnesium . T he  m ed ium -hard  alloys, 
La 11 and  L a 31, a re  sim ilar to  each 
o th e r  in  possessing good runn ing  qualities 
an d  good  resistance to  edge pressure.

A lloy L a 31 is p re fe rred  to  L a 11 w hen 
it is im possib le  to  give th e  bearing  surface  
a  high finish an d  w hen it is no t expedient 
to  ru n  th e  bearing  in g radually  u nder 
load.

I f  requ ired , th e  m echan ica l p roperties 
o f  these alloys m ay be considerab ly  
increased by su itab le  hea t trea tm en t, the 
results o f  w hich m ay  be  deduced  from  
T ab le  I. T h u s it m ay  be  seen th a t the 
g rea test stren g th  can  be  ob ta in ed  w ith  th e  
h a rd  b earin g  alloy  L a 21; the ru b b in g  o r 
runn ing  qualities o f  this a lloy  a re  also 
excellent, b u t its resistance to  edge p res
su re  is low er th an  th a t o f  th e  o th e r tw o 
alloys o n  accoun t o f  its g rea te r hardness. 
T he  therm al expansiv ity  o f  L a  21 is

com parative ly  low, and  this is very 
advan tageous.

In Fig. 1 a re  p resen ted  coefficients o f 
therm al expansion  fo r  various m ateria ls , 
including cast iro n  and  steel. A lloy L a  21 
has ap p rox im ate ly  th e  sam e coefficient o f 
expansion  as b ro n ze  an d  is used m ain ly  
fo r bearings sub jec ted  to  shock  and  high 
load. I t  is also  em ployed  fo r  m etalling  
cast-iron  bearing  housings o p era ting  a t  
h igh tem pera tu re . N o n e  o f  these th ree 
alloys is m arked ly  affected by heating  
such as is likely to  occur in no rm al 
opera ting  ranges.

Fig. 2 show s hardness o f  bearing  
m ateria ls o f  various types up  to 200 
degrees C. I t  will be observed th a t h a rd 
ness decreases to  any  n o tab le  ex ten t on ly  
above 150 degrees C. H ow ever, in the 
case o f  a lum in ium -base  bearing  m etals, 
the d e te rio ra tio n  w hich occurs is by no 
m eans so p ronounced  as th a t w hich takes 
p lace w ith  a tin -base  bearing  m etal 
(W M 80). T he  th ree  alloys differ co n 
siderab ly  in the ir struc tu re . L a 21 follow s 
the classical fo rm , show ing h a rd  “ b e a r
ing ”  partic les (m ainly Si) in a m oderately  
h ard  m atrix . L a 31, how ever, exhibits a 
so ft, tin d isperse phase in a  m odera te ly  
h a rd  m atrix , w hilst La 11 show s the 
hom ogeneous s tru c tu re  o f  a  solid so lu 
tion . T hese physical differences influ
ence “ bearing  ” qualities and , accord ing  
to  th e  ru n n in g  cond itions o b ta in ing , 
accoun t fo r  occasional tro u b le  due  to  
over-heating .

L a  11 has little  effect o n  a  steel jo u rn a l, 
w hether this la tte r  be o f  the alloy  o r  p lain  
carb o n  type. I f  by an y  chance seizing 
shou ld  occur, a  th in  layer o f  a lum in ium  
will be fo u n d  adh erin g  to  th e  jo u rn a l and  
can  be  easily  rem oved . T he  h a rd , 
crystalline partic les in L a 21, how ever.
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Table  1.—Mechanical  P ro p e r t ie s  of A lum in ium  Bearing Alloys.

Cast material :

u  11 { h t *T

La 31 /  NHT* 
1 HT .

Wrought material :
La 11 { h j 7  ;;

21 {KV-T ::

La 31 NHT ..

S.G. 0.2% P.S., 
tons;sq. in.

} 2.7 

} 2-8 

}2.i85\

l-2.7 {

} 2 ,  {  

2.85

9.5-17.4
23.6-31.6

28.4-40 
40 -49

11 -15.8 
23.6 35

9.5-14 
27 -31.5

22
46

-30
58.5

Tensile 
strength, 

tons sq.in.

14 20.5

22 -28.4 
28.4-38

30 -44.5 
43 -49

22 -30 
30 -38

22 -30 
35 -40

31.5-38 
54 -60

25 -31.5

Elongation, Brinell
hardness

4 -12 
1 -  4

1 -  3 
0.5- 3

3 - 8  
0.5- 3

14 -22 
10 -15

2 - 4  
0.2- 1.5

-12

35- 45 
60- 85

100-120
120-150

40- 55 
65- 80

35- 50 
65- 85

80-100
130-150

k Qualities recommended. NHT =  not heat treated. HT -- heat treated.

m ay in un fav o u rab le  conditions, score the 
jo u rn a l. T he  tin  inclusions in La 31 do, 
to a g rea t ex ten t, p reven t seizing-up 
occu rring  w ith th is alloy , particu la rly  on 
m achines o f  high capacity . H ere , if o v e r
load ing  should  ocęur, the bearing  surface  
will rem ain  u sab le  fo r som e tim e, th e  only  
a lte ra tio n  w hich occurs being an  increase 
in c lea rance— a fea tu re  w hich  m ay in 
certa in  cases, be  o f  g rea t value.

A lum in ium  bearings a re  m ainly  
em ployed in the fo rm  o f  solid  o r  split 
bushes. T he  m ateria ls  a re  supplied  in the 
fo rm  o f  w rough t rod  and  tube  an d  as 
sand  and  chill castings. La 11 and  L a 31 
can  also be p roduced  in the fo rm  o f  cold- 
d raw n  tubes in  the usual m anner. F o r 
exam ple, a  tube  w ith  an  o u te r d iam eter 
o f  2 ins. and  ab o u t & in. th ick  can  be 
m ade to an  accuracy  o f  ±  0.007 in. on 
inside and  ou ts ide  d iam eters; hence, in 
the case o f  bearings w ith la rge  clearances, 
assem bly  can  be carried  o u t w ithou t p re 
vious m achining. F o r  special purposes, 
fo r  instance, as a lining in a  suppo rting  
bearing , L a 11 can  be supplied  in  the 
fo rm  o f sheet o r strip ; the cold-w orked  
su rface , w hich possesses good  “  ru nn ing  ” 
p roperties is, obv iously , ideally su ited  fo r 
a bearing.

Results o f Labo ra to ry  Tests
T he a lum in ium -based  bearing  alloys 

w hich have  been described , together w ith 
a  n u m b er o f  bearing  bronzes, tin -base

w hite m etals and  special cast irons, have 
been exam ined w'ith respect to  the ir b e a r
ing qualities on  a  special testing  m achine, 
using forced  oil lub rica tion  and  a shaft 
ro ta ting  against the specim en to  be 
exam ined. T est pieces w ere in th e  fo rm  
o f  solid bushes 2 ins. in ternal d iam eter 
an d  4 m m . w all th ickness. T he  m axim um  
perm issib le load ing  o f  a testing  m achine,
2.6 tons, w as n o t sufficient to cause b reak 
dow n o f  bearings o f th e  usual leng th , 
nam ely , li -2 £  ins. F o r this reason , speci
m ens w ere chosen  o f  ab o u t 6.5 m m . long 
in o rd e r to perm it load ing  up  to 800 
k g /c m 2. E ven under this high load ing  it 
w as possible to  ru n  som e jo u rn a ls  a t
2,000 r.p .m , (co rrespond ing  to  a  su rface  
speed o f  1,520 f t./m in .)  w ithou t troub le ; 
an  accom pany ing  illu stra tion  show s tw o 
bearing  rings an d  the shaft a f te r  th e  test 
(Fig. 6).

F o r  the co m p ara tiv e  test bearings w ere 
fine tu rn ed  w ith  a  d iam ond  and  c lea r
ances w ere m ain ta ined  a t  a  u n ifo rm  va lue  
th ro u g h o u t. T em p era tu re  on  th e  bearing  
su rface  varied  betw een  100-140 degrees
C ., acco rd ing  to  th e  load , w hich  w as 
increased in stages o f  50-100 k g ./cm .2, 
s ta rtin g  fro m  100 k g ./cm .2 and  raised 
until e ither th e  bearing  b roke  dow n or 
th e  m ax im um  perm issib le load ing  o f  the 
testing m ach ine  w as reached. T he  results 
o f the test a re  listed in Fig. 7. T he  height 
o f  the colum ns in this d iag ram  corre-
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spond  to  the average  m ax im um  lo ad  d u r
ing the test.

It wilt be seen th a t th e  a lum in ium -base  
alloys can  w ithstand  very high loads, 
equal, in fac t, to  those  sustained  by the 
two best lead-tin  b ronzes L an d  M N . All 
o th e r bearing  m ateria ls , including G B z l2  
and  the tin -base bearing  m etal W M 80, 
b roke  dow n u nder load ings o f  a very 
m uch low er o rder. D esp ite  the fine 
m achin ing  w hich w as given to it, special 
cast iron  K A  12 proved  in fe rio r to the 
rest o f  the m ateria ls , w hich dem onstra tes 
th a t the inheren t bearing  qualities o f the 
m ateria l a re  o f  im portance  even if the 
running  su rface  b e  scrupu lously  lu b r i
ca ted  an d  finished to  th e  h ighest degree o f 
perfection . T he  tests dem onstra te , fu r 
therm ore , tha t the a lum in ium -base  alloys 
possess b e tte r running-in  qualities th an  
any  o f the bronzes o r  cast irons 
exam ined. In  this regard , how ever, tin- 
base bearing  m etals rem ained u n su r
passed.

R apid  increase in load and  careless 
runn ing -in  a re  sustained  b e tte r by th e  a lu 
m in ium -base alloys th an  by any  o f  the 
b ronzes exam ined, this being due, p ro b a 
bly, to  th e  b e tte r cold w orking p roperties 
o f  th e  ligh t-m etal com positions, the ir h igh 
capac ity  fo r oil ad so rp tio n  and  the ir good 
hea t conductiv ity . W ithou t m inu te  
exam ination  o f em ergency runn ing-in  
qualities, it m ust be adm itted  th a t, in this

Fig. 1.—Linear coefficient of expansion for 
various bearing materials between 20° and 
100°C. : 1, cast iron; 2, steel ; 3, bronze 
(GBz 12); 4, La 21 ; 5, brass ; 6, tin-base 
white metal (WM 80); 7, La I I and La 31 ;
8, z inc: 9, lead-base bearing metal (Bn) ;
10, zinc-base bearing metal; 11, laminated 
plastics ; 12. other plastics (thermal expan
sivity of 1 1 and 12 depends on the com

position and treatment of the material).

regard , th e  tin -base bearing  alloys and  
m ost o f  the b ronzes a re  superio r to  the 
a lum in ium -base  alloys u n d er conditions 
o f  op tim um  lub rica tion . H ow ever, L a 21 
in this respect has proved  su p e rio r to 
La 11 and La 31. E xperience in practice  
how ever, has show n th a t the p ropertie s o f  
a lum in ium -base  bearing  alloys a re , in 
general, sufficiently good fo r em ergency 
runn ing-in  u nder cond itions o f  po o r

Fig. 2.—Hardness of aluminium bearing 
alloys (wrought form) and tin-base white 
metal (WM.80) at elevated temperatures.

lub rica tion . In  an y  case, if th e  oil film  
breaks dow n on  a  highly loaded bearing  
su rface , rap id  heating -up  will occur, and , 
a f te r  a sh o rt tim e, th e  bearing  is bound  
to  be dam aged , no m atte r o f  w hat it m ay 
consist.

Subjected  to  w ear aga in s t the rough , 
hardened  su rface  o f  a  steel sh a ft under 
cond itions o f  d ry  fric tion  in  a  special tes t
ing m achine, w ear values ob ta ined  fo r the 
a lum in ium -base  alloys w ere a t least as
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good as those fo / the best b ronzes (L  and 
S), an d  L a  21 exhibits even g rea te r w ear 
resistance than  those bronzes. B ronzes 
con ta in ing  h igher lead  con ten ts (W , W 15

Fig. 3 (above).—Microstructure of La II.
Fig. 4 (right).—Microstructure of La 21.
Fig. 5 (below).—Microstructure of La 31.
(Equivalent magnification in reproduction 

=  X 70 in all cases.)

an d  M N ) w ear o u t m ore  rap id ly  th a n  any  
a lum in ium -base  bearing  alloy.

Results o f F ie ld  Tests
H ow ever fav o u rab le  m ay  be th e  results 

o f  la b o ra to ry  tests, it  w as realized th a t the

usefulness o f  the new  a lum in ium -base  
bearing  alloys could be judged  on ly  by 
th e  results o f  p rac tica l experience. A c tu 
ally, a  nu m b er o f  concerns h ave  now  
been using these com positions T o r som e 
years w ith excellent results.

Fig. 8 show s tw o a lum in ium -base  b e a r
ings w hich  have  been w ork ing  fo r 10 
years, 16 hou rs  a day , and  h av e  given no 
troub le . In  this case, co n tac t betw een 
sh a ft and  bearing  is very  bad , due  to  p o o r 
ad ju s tm en t. A lthough  the  load ing  w as 
only  6 k g ./cm .2, the real su rface  pressu re  
am oun ted  to  m ore  th an  th ree  tim es th is 
figure. F u rth e rm o re , a t  low  speed, th e

bearings received little  lu b rica tio n . In  
spite o f  these u n fav o u rab le  cond itions, 
h igh pressu re  a t  the  edges an d  lack  o f  
lu b rica tio n , th e  assem bly  h as been free  
ru nn ing  and  has caused  no stoppages in 
a period  o f  58,000 hours .

T h ree  bushes fro m  Swiss S tate  R ailw ay  
goods w agons supplied  by A do lf S au rer
A .G . a re  illu stra ted  in Fig. 9. T h e  S.B.B. 
com m ents up o n  its experience o f  these 
bushes as fo llow s:— M axim um  su rface  
load  am o u n ts  to  app ro x im ate ly  64 
k g ./cm .3 w ith  a su rface  speed o f  600 
ft ./m in . T h e  shafts  a re  o f  m ild  steel 
55 k g ./m m .2 U .T .S . F o r  the  space o f  a 
y ear now , m o re  th an  300 a lu m in iu m  
bushes h ave  been in  use, an d , m ore  
recently , a fu r th e r  700 have  been o r  a re  
being installed
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did n o t m elt an d  run  
as d id  the  w hite 
m etal. A  fu r th e r test 
w ith synthetic-rcsin  
b earing  com positions 
show ed th a t these 
w ere no t su itab le  fo r 
th e  load  and  speed 
in question .

C onsiderab le  ex
perience has been 
gained  w ith  a lu 
m in ium -base  bearing  
m etals in  au tom ob ile  
engines, an d  A do lf 
S au re r A .G . h ave  fo r 
the past th ree years,

T h e  a lum in ium -base  com positions have  
proved  su p erio r to bushes w ith  tin-base 
bearing  m eta l lin ings, and , so fa r , no 
tro u b le  has a risen  w ith  undue h ea ting  up. 
T ests in  w hich the oil supp ly  w as cu t off 
d u ring  the  ru n  dem o n s tra ted  the 
su perio rity  o f  a lum in ium -base  bushes as 
com pared  to  those  o f  b ro n ze  w ith  tin- 
base  linings. T he  a lum in ium -base  alloy

em ployed an  alloy  co rrespond ing  to  L a 31 
fo r m ain  bearings an d  con .-rod  bearings 
in com pression -ign ition  engines. T his 
concern  observes th a t experience in p ra c 
tice is very good an d  th a t a lum in ium -base  
alloys will undoub ted ly  con tinue  to  be 
em ployed now  th a t th e  w ar is finished. 
O n accoun t o f  the high hea t conductiv ity  
o f  a lum in ium -alloy  bearings, these have 
p roved  su itab le  fo r  susta in ing  the  very  
high loads m et w ith in the m odern  h igh 
speed h ig h -o u tp u t engine, w here th e  con 
sequences o f  seizure in  bearings m igh t be 
very serious.

Ju n k e r  an d  F e rb e r , in  Z ürich , have  also 
developed a lum in ium -base  bearings in d e 
penden tly  o f  S au rer, an d  h ave  used them  
in au to m o b ile  engines o f  a ll types. 
Besides L a  31 fo r m ain  bearings an d  con.- 
rod  bearings, a n  a lum in ium  p is ton  alloy , 
sim ilar to L a 31— N ovasil— has been 
used w ith g rea t success fo r gudgeon  pin

Fig. 6 (above).—Test bearings of La 11 
after 20 hours running under load of 
800 kg./sq. cm. at 2,000 r.p.m. (1,520

ft. per minute) :
A, bearing pressed into housing ; B, bearing 
surface of test shaft: C, rubbing surface of a 
bearing bush. With the exception of the centre 
portion/ the rubbing surfaces of the bearings 
have acquired a high polish. Traces of seizing 

on the shaft are negligible.
Fig. 7 (right).—Limits for specific pres

sure of various bearing materials. 
Fig. 8 (below).—Aluminium-alloy bear
ings after 10 years’ use still in good 
serviceable condition in spite of poor 

lubrication and high edge pressure.
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arid cam sh aft bearings. Fig. 
10 show s partly  tu rned  and  
finished bushes o f L a 31, 
w hilst F ig . 11 show s N ovasil 
connecting-rod  bearings.

F o r som e years Brown 
Boveri and  C o. have been 
conducting  tests o i\ different 
bearing  m ateria ls  fo r M ichell 
bearings in  steam  tu rb ines; 
they have  selected L a  31 as 
th e  m ost su itab le  alloy . A n 
accom pany ing  illu stra tion  
show s parts  o f  bearings

Fig. 11 (left).—Connecting- 
rod bearings in Novasil 
for various automobile 

engines.

Fig. 12 (below).—Michell 
beatings with La 31 plates.

pa ten ted  by this com pany . Su itab ly  
m ach ined , these bearing  segm ents 
and  cam s can  w ith s tand  loads up 
to 900 k g ./cm .2 a t  su rface  speeds 
o f  6,000 f t./m in ., and  can , w ith 
o u t difficulty, susta in  the s ta rting  
loads occurring  w ith steam  tu r
bines. U nlike o th e r bearing  
m ateria ls , L a  31, w hen break ing

Fig. 9 (left).—Aluminium 
alloy bushes from SBB 

goods wagons.

Fig. 10 (below).—Group 
of rough turned and 
finished aluminium 
alloy (La 31) bearings 
for automobile engine.
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Fig. 15 (above).—Aluminium bearing for 
rolling mill. Fig. 16 (right).—Grinding 
machine with three aluminium bearings.

dow n, w ill n o t affect th e  com parative ly  
so f t an d  polished  steel jo u rn a l even when, 
very heav ily  loaded ; as observed  p re 
viously, an  a lum in ium  film  is fo rm ed  and  
m ay easily be rem oved. T h e  use o f  
La 31 instead o f b ro n ze  m ay rep resen t, 
in this case, a  technical advance.

A  m an u fac tu re r o f  textile m achinery  
has had  250 La 31 bushes in use since 
M arch , 1943; n o 'd ifficu ltie s  have been

experienced w ith them . T h e  load 
in th is case am o u n ts  to  4.3 
k g ./cm 2 a t a su rface  speed o f  
80 f t ./m in . L ub rica tion  is by 
m eans o f  oil app lied  to  sim ple 
drilled  holes w hich a re  n o t p a r 
ticu larly  d irtp ro o f , o r reliable in 
delivery.

T he  fact th a t a lum in ium -base  
bearing  alloys a re  also  su itab le  fo r 
bearings w ith very  little  c learance 
has been proved  by  th e ir ten ta tive  
use fo r m ain sp ind le  in  lathes.

F ig.'13 (left).—La 21 main spindle 
bearing and tapered shaft of a lathe.
Fig. 14 (below).—La 21 bearing for 
main spindle fitted to an old lathe.
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1 ■0 B

Fig. 19 (above). — Light slot sections 
through various surfaces by method of

Schmaltz ( X 70) :
A, rough turned; B, finish turned; C, fine turned 

with diamond.

Fig. 20 (below).—Oil groove design and 
location :

A, sharp edges unfavourable; B, grooves in areas 
o iload reduce load capacity; C. modern prac.ice 
with groove well rounded off; D, modern practice 
with oil groove in non-Ioaded portion of bearing ; 
E, centre zone ring to be used when all available 

bearing area is loaded.

a  year o r 18 m onths w ith  p erfec t sa tis
faction .

A lum in ium -alloy  bearings have  also 
show n them selves to be  su itab le  fo r  use 
on  electric m oto rs. Q uite a n u m b er o f  
these units, e ither run  con tinuously , o r

Fig. 17 (above).—Planing machine with 
aluminium sliding block.

Fig. 18 (below).—Cylindrically bored bear
ings used in conjunction with a shaft located 
in an inclined position result in diminished 
bearing surface (diagram at right) ; by 
scraping, effective increase in hearing area 

is obtained (diagram at left).

Fig. 12 show s a  bearing  in L a 21 w ith 
its con ica l shaft. T w o bearings o f 
this k ind have been in  use fo r m ore than  
a year, runn ing  eight hours daily  with 
p ressu re  o il lu b rica tio n ; no  b reakdow n 
has occurred . In  one  w orkshop  the  w orn 
m ain  sp ind le  bearings o f  an  o ld  la the  
w as replaced by an  a lum in ium  bearing  
w ith d rip  lu b rica tion  (Fig. 13), since then  
this la the  has been w ork ing  one  an d  a 
h a lf  years w ithou t troub le . I t  m ay  be 
seen, accord ing  to th is experience, tha t 
L a 21 is w ell su ited  to  rep lace  the usual 
bearing  b ronzes even fo r m ain  bearings 
on  lathes.

A  n u m b er o f  fu r th e r uses a re  illus
tra ted  in Figs. 15-17, these show  a 
rolling-m ill bearing , an d  a g rind ing  
m achine w ith th ree a lum in ium  bearings 
(in th is  case, lu b rica ted  w ith grease and  
exposed to  highly  ab rasive  sw arf). 
F inally  there  is show n the sliding b lock 
o f  a h igh-speed p lan ing  m ach ine  also 
m ade  o f  La_21. In every one  o f  these 
cases the p lan t has been in op e ra tio n  fo r

frequen tly  sw itched on  an d  off and  
reversed, have  now  been  o p era ting  w ith 
a lum in ium  bearings fo r well over 12 
m onths and  no abno rm alities  h ave  been 
observed.

In  the case o f  one  w orkshop , m any
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Fig. 21 (left).—Bearing design :
A, D, long bearings, large interval between 
bearings, flexible shaft; these are factors 
causing edge pressure; B, modern bearing 
is short, bearings are placed at closer 
intervals, shaft is stiffer and edges of 
bearing are reduced; these factors malcc 
for high loading capacity ; C, long bearings 
are preferably divided into two os shown 
here; E, alternatively the centre of a long 
bearing may be relieved as here to in
crease load capacity; F, rigidly built-in 
bearings result in edge pressure if shaft is 
inclined ; G, modem design of adjustable 

bearings increases load capacity.

Fig. 22 (below).—Influence of length 
of bearing on loading capacity (after 
Falz). Rubbing speed 200 ft. per 

minute.

Tons 
2-5 —m achine  too ls, w hilst u n d e r rep a ir  o r 

m odification , have d u ring  th e  p as t year 
been fitted 'w ith  a lum in ium  bearings. 
T h e  th ree  alloys L a  11, La 21 a n d  L a  31 
h av e  been em ployed, lu b rica ted  w ith 
grease o r  o il an d  w ork ing  against shafts 
in  c a rb o n  an d  alloy  steels (som e m erely  
in  the h ardened  sta te , o thers  case- 
hardened). In  this instance, the bearings 
a re  a ll w ork ing  a t tem pera tu res  below

Bearing Length in MMs.

60 degrees C ., an d , accord ing ly , 
w ere m achined to  the  sam e p a t
tern  as b ronze  bearings. In  m ost 
cases they  w ere fine tu rn ed  o r  
sc raped  in  th e  usual m anner. 
T o  date , th e ir service has been 
in every w ay satisfac to ry .

A  flywheel bearing  80 m m . in 
d iam eter an d  160 m m . long is 
w orthy  o f  special m ention. 
W hen m ade  o f  b ro n ze  a n d  w ith

Fig. 23.—Aluminium-alloy bearing 
bushes for cast-iron houses :

A, room temperature, clearance too small, 
hence, B, bearing siezes; C, bearing at 
room temperature with good clearance, 
hence D, clearance still ample when 

bearing heats up.
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sho rtly  a fte rw ards seized up  again , and  
it is in tended to replace this by a sim ilar 
bearing  to  L a 31.

O nly  a few  o f  m any  possib le exam ples 
have been referred  to , fo r a  g rea t 
n u m b er o f  m achine construc to rs  have 
been testing  o u t a lum in ium -alloy  bearings 

N now  fo r  som e tim e, 
each under the particu - 
la r  w ork ing  cond itions 
called  fo r  w ith  respect

  to  this p lan t. P rac tica l
experience fu lly  confirm s 
th e  fav o u rab le  results 
o f experim en ta l tria ls in 
the labo ra to ry .

Fig. 24 (above).—Alumin
ium-alloy bushes fitted in 
iron housing with tubular 

spring retainers.
Fig. 25 (right).—Adjacent 
sketch shows design un
favourable to heat transfer, 
whilst sketch at extreme 
right shows design favour

able to heat transfer.

Fig. 26 (above).—Aluminium-alloy 
bearing for heavy duty with minimum 
oil supply ; the bush expansion keeps 

the bearing surface well cooled.
Fig. 27 (left).—Preloaded bearing 

with aluminium liner.

a  ring lub rica tion  system  frequen t 
in te rrup tions o f  service w ere 
caused by co rrosion . W ithou t any 
a lte ra tio n  in design, there fo re , the 
sam e bearing  w as w orked  up in 
L a 31 an d  fitted in as a n  experi
m ent; it w as ru n  16 to  24 hours 
a  day  fo r  o ver a  year w ithou t 
causing troub le . A n o th e r bronze 
bearing  fitted la te r to  replace an  
experim en ta l La 31 bearing

Fig. 28 (above).—Preloaded 
bearing with bush of alumin

ium-base alloy.

Fig. 29 (left). — Preloaded 
bearing with split bush of 

alumimum-base alloy.
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Design Recom m endations
In any  change-over to  a new  m ateria l, 

it is recom m ended  th a t design and  
opera ting  cond itions be su itab ly  m odified 
to su it the d ifferent p ropertie s likely to  
be encoun te red  w ith  the new  m ateria l. 
T h is is especially necessary  in the case 
o f a  bearing , and  o f  d o u b le  im portance  
w here such a bearing  is heavily  loaded. 
A  few suggestions have th ere fo re  been 
developed.

Selection of M ateria l
T h e  vary ing  p ropertie s o f th e  th ree 

a lum in ium -base  bearing  alloys have 
a lready  been  re fe rred  to . T hese will now  
be sum m arized  accord ing  to  the im p o rt
ance o f  th e  alloys in p rac tica l use: L a  11 
con ta in s no  m etals such as tin , copper 
o r  n ickel, w hich  a t  th e  m om en t a re  diffi
cu lt to  o b ta in  in  Sw itzerland ; it is high 
co rrosion  resistan t, exhibits good  a d so rb 
ing p roperties fo r an  oil film , and  is re la
tively low  in  first cost.

L a 21 is su itab le  fo r v ib ra to ry  loads, 
has a therm al expansiv ity  sim ilar to  tha t 
o f  b ronze; runs well w ith  m in im um  
lub rica tion , m ay  in em ergency con tinue  
in op e ra tio n  even w hen strong ly  heated  
up (a lthough  in this case the sh a f t m ay 
be dam aged).

L a 31 is readily  m ovable, easily run in 
and  resistan t to  edge pressure, and  show s 
no undue tendency  to  seize, even w ith 
m inim um  lubrica tion .

S haft m aterials to ru n  against 
a lum in ium -base-a lloy  bearings a re  m ild 
steel o f  th e  usual tensile streng th , cast 
iron , o r  (fo r heavy loads) hardened  and  
tem pered  steel o r  casehardened  steel.

M ach in ing  A lum in ium -alloy Bearings
T he best resu lts a re  achieved with 

bearings an d  shafts  o f  h ighest surface 
quality . T he  bearings a re  fine-turned 
w ith d iam ond  o r s in tered -carb ide  tools, 
em ploying  very  sm all feeds; th e  jou rnals 
a re  fine-ground o r  lapped. F ig. 19 show s 
th ree d ifferen t surfaces, the sections being 
each o f  th e  sam e m agnification  and  
o b ta ined  by the light-slo t m ethod  o f 
S chm altz  (“ T echn ische O berfiachen- 
kunde,” B erlin, 1936). I t  is obv ious th a t 
a  su rface  fine-turned w ith  d iam o n d  can

bear heav ier loads than  honed  o r  rough- 
tu rned  surfaces, w here com parative ly  few 
raised  po in ts have to b ear the w hole 
load. By carefu l and  extended runn ing  
in, such im perfect surfaces can  be 
sm oothed  and  loadab ility  increased. 
H ow ever, this p rocedu re  is in  only very 
few instances econom ical.

It o ften  happens th a t bearings can n o t 
be precisely located ; hence the load  m ay  
be  b o rn e  by on ly  a sm all p a r t o f  the 
su rface  as show n in Fig. 18. In  this case 
it is advan tageous to scrape  th e  su rface , 
thereby  considerab ly  increasing the b e a r
ing area . As, how ever, the degree o f  
sm oothness o b ta ined  is in fe rio r to  th a t 
resulting  from  d iam ond  tu rn in g , m ax i
m um  perm issib le load ing  can n o t be 
applied .

T ests w ith L a  11 on  the ap p a ra tu s  
re fe rred  to  in the opening  p a rag rap h s o f 
this p ap e r show ed th a t scraped bearing  
bushes b ro k e  dow n u nder approx im ate ly  
170 kg ./sq . cm ., w hereas bushes o f the 
sam e m ateria l fine-turned w ith a d iam ond 
too l w ithstood  loads up to  150 k g ./sq . cm.

T he  m achin ing  o f  a lum in ium -bearing  
alloys causes no  difficulty, prov ided  th a t 
the co rrec t cu tting  angles (c learance and  
rak e  angle) and  the co rrec t speed (at least 
1,250-1,550 ft. per m in.) be selected. T he 
w edge o r  cu tting  ang le  should  be ab o u t 
45 degrees fo r h igh-speed steel, and  
75 degrees fo r s in tered -carb ide  tools. 
L a 11 and  L a 31 a re  readily  m achined, 
bu t La 21 requ ires som e care; the tool 
m ateria l m ust be o f  good quality , as L a 21 
con tains h a rd  particles. B oth L a 21 and  
L a  31 a re  free  cutting .

Lubrication
A ny lubrica ting  system  is perm issib le 

w ith alum in ium -alloy  bearings, b u t oil is 
p re fe rab le  to  grease. P ressu re  feed in 
con junction  w ith a re liab le  filter is to  be 
recom m ended ; how ever, ring  o r  d rip  
lu b rica tio n  a re  qu ite  su itab le . In the last 
case, it is suggested th a t the oil cup  be 
prov ided  w ith a felt w ick. I t is som e
tim es no t app rec ia ted  th a t, by lead ing  th e  
oil ducts in to  grooves w hich  expand  in  
th e  d irec tion  o f  ro ta tio n , it is possib le  to  
ob ta in  w h a t m ight be described  as a u to 
m atic p ressu re  lu b rica tio n ; even if  th e  oil
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supp ly  be  s itua ted  below  th e  bearing  level 
th e  lu b rica tio n  will be sucked up. 
A ccord ing  to B uske and  K lem encic  
(“ V .D .I. Z e i t .” 1934 /87 /409), a  vacuum  
o f  0.2 to  0.3 a tm ospheres m ay  be 
recorded  u nder these cond itions, co r
responding  to  an  oil co lum n 3 m etres 
h igh; consequen tly , the  bearing  concerned  
will never lack  sufficient oil. U n fo rtu n 
a tely , fo r som e reason  o r  o th er, this 
m ethod  is no t o ften  app lied .

L u b rica tio n  w ith grease is su itab le  only  
fo r  sm aller loads, especially  if  th e  shaft 
be oscillating. In  this case, c o n tra ry  to 
oil lu b rica tio n , the load  m ust n o t exceed 
280 lb ./sq . in. It is recom m ended  tha t, 
fo r this type o f lub rica tion , a  device be 
designed w hich perm its g rease  to  be 
fo rced  con tinuously  o n  to  th e  bearing  
surface.

T he  loadab ility  o f  bearings is greatly  
influenced by th e  a rrangem en ts  o f  the oil 
g rooves. In  Fig. 20, cu rren t p rac tice  and  
earlie r designs a re  com pared . T h e  occu r
rence o f  sh a rp  edges w here oil grooves 
in tersec t the bearing  su rface  h inders  the 
genera tion  o f  a  co h eren t oil film ; such 
edges shou ld  th e re fo re  be well rounded  
off. A n oil g roove in th e  loaded  p a rt o f  a 
bearing  d is tu rbs th e  developm ent o f  an 
oil film , hence  load -bearing  capacity  is 
reduced and  chances o f  seizing increased . 
T h e  loaded  p a r t  o f  th e  bearing  shou ld  n o t 
be p rovided w ith oil g rooves. B earings 
th a t a re  lo ad ed  th ro u g h o u t the  periphery  
shou ld  be fitted w ith  a  cen tra l ring  groove 
fo r lub rica tion .

G enera l Recom m endations
In  m ost cases, bearings o f  m inor 

im portance  sub jected  to no very  g rea t 
load ing  can  be rep laced  b y  a lum in ium - 
base  alloys w ith o u t a lte ra tio n  o f  design, 
th a t is, p rov ided  th a t th e  o p era ting  tem 
pera tu re  does no t exceed ab o u t 60 
degrees, an d , o f  course , th a t lu b rica tion  is 
alw ays sufficient an d  th a t no  chance o f 
serious co rro sion  a ttack  is likely tom ccur. 
Should  these an tagon istic  fac to rs arise  o r 
be suspected  to exist, then  the change 
over to  a lum in ium -alloy  bearings m ust 
be considered  carefu lly  and , if necessary, 
investigated  by  special tests.

T he  load ing  capacity  o f  bearings

op era ting  under heavy  lo ad  o r  a t  high 
tem p era tu re  m ust, so fa r  as possib le, be 
increased by  avoiding edge pressu re  and  
by p rov id ing  fo r expansion  u nder heat. 
T hus, Fig. 21 show s a n u m b er o f  possi
bilities, each o f w hich, by  itself o r  in  com 
b in a tio n  w ith o thers, results in  a safe 
bearing  even u nder difficult conditions. 
I t  m ay  n o t alw ays be  possib le to  follow  
all these recom m endations; in any  case, 
how ever, m odern  prac tice  recom m ends 
th a t the  length o f  the  bearings should  no t 
be excessive, a desirab le  ra tio  o f  length 
to  d iam eter being 0.5 : 1, reducing the 
length  o f a bearing  to  the equ ivalen t o f  
h a lf  its d iam ete r will considerab ly  
increase load ing  capacity .

F a lz  (“ P e tro leu m ,” 1931 /27 /1 6 ) p u b 
lished an  in teresting  rep o rt o f  his investi
gations in th is connection  (Fig. 22). T he 
load ing  capacity  o f long bearings 
decreases as a resu lt o f  edge pressure 
caused , first, by bending  o f  th e  sh aft, and , 
secondly , by norm al inaccuracies in  the 
m achine base. N a rro w  bearings, o n  the 
o th e r h an d , m ay  w aste  oil a t  b o th  ends. 
Falz  succeeded in  ca lcu la ting  o p tim um  
ra tios w hich w ere in  ag reem en t w ith  the 
resu lts o f  his tests. I f  a  long bearing  su r
face  m ust be re ta ined  it is suggested  th a t 
tw o sep a ra te  sh o rt units be  em ployed  
instead o f  one  long one; a lte rnative ly , the 
bearing  su rface  m ay be recessed in 
the cen tre  (F ig. 21). By either m ethod , 
edge p ressu re  will be g rea tly  reduced . 
T he  recess m ay be used as a reservo ir fo r 
lub rican t.

W hen a bearing  m ateria l is fitted in to  a 
housing  exhib iting  sm all expansion  w ith 
heat, co rrec t rad ia l c lea rance  m ust be 
app lied . F ig . 23 dem onstra tes  how  c lea r
ance  changes w hen  op era tin g  tem p era tu re  
is reached. I f  c lea rance  be in itially  too  
sm all, then , so o n er o r la ter, the bearing  
will seize. As c learance  is m easured  a t 
ro o m  tem p era tu re , a  certa in  fa c to r m ust 
be added  to  acco u n t fo r  th e  d ifferen t 
expansiv ity  o f  housing  an d  bearing . If 
the  bush  has a th ru s t co llar, th en  c lea r
ance  m ust a lso  be  p rov ided  fo r  this.

N u m ero u s suggestions have  been m ade 
fo r the e lim ination  o f seizing a t the jo in t 
in sp lit bearings. T h e  easiest w ay o u t o f
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the difficulty w ou ld  seem  to  be to p lace  an  
oil g roove a t the jo in t and  to  round  the 
edges. F lex ib le  pack ing  has p roved  suc
cessful in  overcom ing  difficulties in th e r
m al expansion .

T o  p reven t p e rm an en t d e fo rm atio n  o f  
tight-fitting  a lum in ium  bushes in heavy  
m etal housings, the  fo llow ing  po in ts  m ust 
be b o rn e  in m ind: the a lum in ium -base  
alloys L a 11 and  L a 31 can  be used in the 
u n -h ea t-trea ted  con d itio n  and  w ithou t 
any  special p recau tio n s fo r  opera ting  
tem pera tu res  up to  100 degrees C . If  
hea t trea ted , they  m ay be used up  to  180 
degrees C. T h e  lim its fo r  L a  21 a re  
h igher than  these, viz., 170 degrees C. in 
the un -hea t-trea ted  cond ition  an d  250 
degrees C. in th e  hea t-trea ted  condition . 
Difficulties o f  th is so rt, how ever, m ay  be 
avo ided  by fitting a lum in ium -alloy  b e a r
ings in to  ligh t-m etal housings.

Advantages o f H igh  H eat Conductiv ity
T he h ea t conductiv ity  o f  a lum in ium  

bearing  alloys is app ro x im ate ly  0.4 c a l./ 
cm . °C ., as com pared  to  a  figure o f  0.13 
fo r b ronze , 0.1 fo r tin -base  bearing  m etal 
and  0.07 to  0.11 fo r cast iron . T hus fric 
tional hea t is conducted  m uch m ore  
readily  fro m  the  rubb ing  su rface  o f  alu- 
m in ium -alloy  bearings th an  from  those  o f  
o th e r bearing  m ateria ls . Such bearings, 
there fo re , a re  safer, a  po in t o t som e 
im portance  w here heavy  loads a re  c o n 
cerned . H ow ever, gaps, in su la ting  shim s 
o r openings w hich in te rfe re  w ith hea t 
flow o r tran sfe ren ce  m ust be avo ided; fo r 
exam ple, h ea t flow m ay be h indered  by 
an  oil film  betw een the tw o p a rts  o f  a split 
bearing . A gain , to  avo id  an y  difficulty 
w ith hea t tran sfe r, the o u te r faces o f  the 
bushes should  be in close co n tac t w ith  th e  
m atch ing  faces o f the bearing  housing. 
F ig . 25 com pares a  go o d  an d  a bad 
design.

Fig. 26 show s a suggestion by M uller, 
o f  S chaffhausen, fo r an  efficient bearing  
o p era ting  w ith th e  sm all quan tities o f  oil 
likely to  be p rov ided  by a  suction  system , 
d rip , o r  w ick lub rica tion , etc. T he 
expansion  o f  the bush  beyond  th e  bearing  
su rface  by  in ternally  m illed slots has the 
effect o f "fins rad ia to r  cooling , especially 
if a ir  c ircu la tion  be  prov ided  fo r. By this

a rran g em en t th e  best possib le use is m ade 
o f  the high hea t conductiv ity  o f  a lu 
m in ium -base bearing  alloys to coo l the 
bearing  surface.

Putting A lum in ium  Bearings Into  
Operation

It is recom m ended  th a t oil g rooves and  
holes be w ashed o r  b low n o u t to  rem ove 
chips, sw arf and  o th e r fo re ign  bodies. 
B earing  su rface  and  jo u rn a l should  then  
be slightly  oiled. I f  th e  finish o f the b ea r
ing and  its fitting a re  in o rd er, no ru n 
ning-in shou ld  be necessary and  the 
bearings w ill be  ab le  to  w ork  u nder full 
load  im m ediately. If, how ever, the b ea r
ing su rface  is poorly  finished, o r  if there  
be  any  risk  o f undue edge pressure, then  
carefu l runn ing-in  m ust be ad o p ted ; in 
this w ay  bearings m ay be o b ta ined  w hich 
can  carry  h igh loads w ith  p erfec t safety.

M ulti-pu rpose  p re loadab ility  bearings 
by Schm uziger (R iisch likon), fo r w hich 
p a ten ts  have been  app lied , m ay  b e  fitted 
w ith little  difficulty. As can be  seen from  
Fig. 27, the finished bearing  consists o f 
a  sp lit an d  flexible steel ring  into w hich 
are  fitted L a 11 bushes w ith qu ite  thin 
walls. T he to lerance  on in te rn a l d ia 
m eter fo r d iam eters o f  45 to 60 m m . is
0.046 m m ., th a t is, 1 per cent, o r  less o f 
the d iam eter concerned . Figs. 28 and  29 
show  tw o su p po rting  bearings pa ten ted  
by B row n Boveri. T hey  can  be used w ith 
a solid o r  a  sp lit bush.

C o n c lu s io n s
A lum in ium  bearing  alloys m ay be c o n 

sidered as h igh-g rade  rep lacem ent 
m ateria ls fo r m etals w hich a re  difficult to  
ob ta in  in  Sw itzerland  a t  th e  p resen t 
m om ent. T hey  a re  n o t to  be considered 
as “  substitu tes ” in  the com m only 
accepted  sense o f  the -word, fo r , as has 
been show n, they have perm itted  the 
developm ent o f  new  an d  im proved 
designs. T hey  have  h igh load ing  
capacity , a re  relatively  insensitive to load 
va ria tio n , and  a re  read ily  ru n  in (if neces
sary), have  high h ea t conductiv ity , a re  
light in w eight, a re  read ily  m ach ined , 
show  good w ear-res is tan t p ro p ertie s , and  
a re  n o t affected by hea t developed  in 
running .
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r i D U S T R y

“ The spirit of self-reliance is continually discouraged; no wonder it grows faint. Young 
men returning from the Forces are told that they are to have special training to fit them for 
'positions in the industrial world and arrangements are proposed for lectures, ‘ courses ' and 
what not. Very few 'positions' are waiting for them, but there are any number of ' jobs' 
for those who seek them diligently and are prepared to take off their coats and work their own 
way to such ' positions' as they prove themselves capable of holding. And, be it remembered, 
the best industrial training colleges in the world are the workshops and the business offices of our 
industrial enterprises—where the hard and inescapable facts of life take the place of more or less 
nebulous theories."—ALFRED HERBERT.

A T Claridges, on Thursday, October 25, 
on the occasion of a reunion luncheon 
to members of the committee respon

sible for the first exhibition “ Aluminium— 
W ar to Peace,” at Selfridges, G. H. Friese- 
Greene read a paper on industrial design 
and designers in relationship to craftsm an
ship in light alloys and to the aluminium 
industry in general.

Friese-Greene opened his talk by express
ing his pleasure at seeing the committee 
once again gathered together in the old 
friendly and fighting spirit. Especially he 
welcomed Air Comm odore Helmore, the 
principal guest, and said that it was the 
realistic attitude that the Air Commodore 
had taken towards the aluminium industry 
in his preliminary address as chairman at a 
recent meeting in Burlington House that 
prom pted him to speak hard facts to the 
industry.

He explained that he had attended many 
meetings and special gatherings within the 
industry since the aluminium exhibition was 
held in London in June last; in nearly all 
instances he had come away with the impres
sion that the industry was enveloped in a 
damping fog and the dampness and fogginess 
could be quite depressing. He went on to 
say that in fogs, bogeys of all kinds may 
materialize; these bogeys of doubt, lack of 
confidence, o r of forces that mitigate against 
progress, could be dispelled only by clearing 
away, first of all. the fog.

Friese-Greene then went on to speak as

follows: “ Gentlemen, I will now deal with 
some plain facts known to most of you, but 
which for reasons of etiquette and modesty 
have not been spread abroad. The 
aluminium industry is young, and, to expand 
rapidly in the consum er fields of civil and 
marine architecture, housing, domestic furni
ture and household ware, it must be prepared 
to face hard truths and to hit hard if it 
wishes to capture the home and export 
markets.

“ Publicly to demonstrate the limitless pos
sibilities of alum inium was, as we all know, 
first and foremost, the purpose of the exhibi
tion at Selfridges, but there were many 
other aims behind this venture which, 
already, is beginning to bear fruit, but which 
undoubtedly would yield a  m ore prolific 
crop if it were not for influences, which 
consciously o r unconsciously tend, it seems 
to me, to break down confidence in the team 
spirit.

“ Individual zeal in the form of healthy 
criticism is to be welcomed, but that zeal 
must carry with it reality, broad knowledge 
and hard experience. We are all tempted to 
talk rashly when we are riled, bu t some of 
us resist the urge and bottle up our feelings 
until one day out pops the cork. My mind, 
and some of my bottled feelings, carry me 
back to the bad days of uncertainty and 
extreme exploitation between the two wars: 
design and craftsm anship suffered very much 
during that period. 1 am vividly conscious 
of the external causes and there is, I suspect,
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a  d a n g e r  o f  th e ir  re -o c c u rre n c e , b u t, G e n tle 
m en , o u r  ta sk  o n  b e h a lf  o f  p ro g re s s  a lo n e  is 
q u ite  su ffic ien t f o r  u s  to  c o p e  w ith , a n d  w e do  
n o t w a n t to  fig h t b o g ey s a s  w ell; th ey  d is to r t 
v is io n  a n d  u n d e rm in e  co n fid en ce , a n d , a t  th is  
m o m e n t, th e  a lu m in iu m  in d u s try  is, o r  
sh o u ld  b e , v e ry  c o n c e rn e d  w ith  th e  m a in te n 
a n c e  o f  co n fidence , b o th  w ith in  a n d  w ith o u t 
its  o w n  o rg a n iz a tio n .
■ “  Y o u  k n o w , so m e  p e o p le  c ritic iz e  so  m u ch  

a n d  f o r  so lo n g  th a t ,  in th e  en d , th ey  rea lly  
b e liev e  th e ir  o w n  c ritic ism s. T h is  is 
a m u s in g  e n o u g h  a s  b e tw een  in d iv id u a ls , b u t  
o n c e  le t th e  h a b it  g e t o u t  o f  c o n tro l, th e n  it 
is lik e ly  to  affect in d u s try  itse lf , a n d  its stin g  
m u st b e  e x tra c te d . W e h a v e  g ro w in g  up  in 
o u r  m id st to -d a y , p e rso n s , g ro u p s  o f  p e rso n s , 
soc ie tie s  a n d  even c o u n c ils  to  g u id e  an d  
e d u c a te  in d u s try  to  a  h ig h e r  s ta n d a rd  o f  
d esign . T h e  m o v e m e n t is, I believe, 
d es ig n a ted  ' A r t A p p lied  to  In d u s try .’ 
E n lig h te n e d  in d u s try  w elco m es ev e ry  a s s is t
a n c e  it m ay  o b ta in  f ro m  th is  g a th e r in g  o f  
a r tis tic  ta le n t  a n d . f o r  th e  c o m m o n  g o o d , 
w ill o p e n  its d o o rs  to  new  p ro cesses a n d  
w o rk in g  te c h n iq u e s , d e v e lo p e d  d u r in g  an d  
sin ce  th e  w a r  p e r io d , b u t  ag a in  in th e  c o m 
m o n  g o o d , in d u s try  m u s t p ro te c t  itse lf , its 
sk ill, its d ig n ity , its h o n o u r  a n d  finance.

“  S uch  new  o rg a n iz a tio n s  m u st d e m o n 
s tra te  th e ir  co n fid en ce  in  th em se lv e s  a n d  th e ir  
go o d  fa i th  to  o th e rs  by  ta c k lin g  th o se  e x te r 
n a l f a c to rs  w h ic h  te n d  to  lo w e r  th e  s ta n d a rd  
o f  design , th e n  in d u s try  w ill be  f re e  to  
g ro w  in g ra n d e u r  f ro m  w ith in  a n d  w ill w ill
ing ly  e n lis t f ro m  o u ts id e  th e  g u id an ce  o f  
sp e c ia lis ts  w h o  c a n  b r in g  in th a t  e lem en t 
o f  f re sh n e ss  a lw a y s  so  w elco m e. F o r  it is 
fu lly  re a liz e d  th a t  in  th e  co m p e titiv e  w o rld -  
m a rk e ts  o f  to -d a y , th is  q u a li ty  o f  f re sh n e ss  
in design  is e s sen tia l to  th e  w ell b e in g  o f  
u s  a ll.

“  S k illed  a r tis ts , a n d  g o o d  d es ig n e rs  in 
th e ir  sp e c ia lized  g ro u p s  sh o u ld , if th ey  a re  
o u t to  a ssis t in d u s try , h a v e  a  p ro fe ss io n a l 
s ta n d in g  a n d  official t ra in in g , p re fe ra b ly  
a rc h ite c tu ra l ,  a n d  sh o u ld  be  a ssis te d , e n c o u r
ag e d , a n d  in sp ired  by every  b ra n c h  o f  
in d u s try  a n d  c o m m erce . B ut, G e n tle m e n , 
in p u rsu in g  th ese  w o r th y  en d s  a n d  in th e ir  
figh t f o r  p ro fe s s io n a l re c o g n itio n , such  
g ro u p s  m u s t  b e  w 'ary o f  th o se  a m o n g s t th e ir  
n u m b e r  w h o  w o u ld  m a k e  o f  th e ir  c a llin g  an 
e so te ric  cu lt.

“  G e n tle m e n , th e re  is n o t, a n d  in d eed  
sh o u ld  n o t be, a n y  m o re  m y ste ry  in 
in d u s tr ia l design  th a n  in an y  o th e r  f o rm  o f 
sk ill, ex cep t th a t  th e re  m u st b e  a r tis tic  
a p p re c ia tio n  o f  fo rm  a n d  c o lo u r , k n o w led g e  
o f  tra d itio n  a n d  fa sh io n , a n d  th e  re a liz a tio n

th a t  th e re  is n o t a  sh a rp  d iv isio n  betw een  
in d u s tr ia l a r t  f o r  q u a n ti ty  p ro d u c tio n  an d  
a r tis tic  h a n d ic ra f ts  f o r  sin g le  sp ec im en s. It 
is im p o rta n t, th e re fo re , irre sp ec tiv e  o f  an y  
a llian ces  w h ich  w e in in d u s try  m a y  fo rm  
o u ts id e , th a t  th is  a p p re c ia tio n  be d e v e lo p ed  
w ith in  in d u s try  itself. I t  m u s t flou rish  in 
th e  sh o p s , am o n g s t th e  sta ff a n d  th ro u g h o u t 
o u r  sa les o rg a n iz a tio n .

“  T o  des ign  in  m e ta ls  a s  w ith  a ll  o th e r  
m a te r ia ls , y o u  m u st le a rn  to  co n s tru c t. A  
n a tio n  o f  c ra f tsm e n , a n d  su c h  w e a re , m u s t 
be  w a ry  o f  th o se  w h o  w o u ld  c o v e r  up  th e ir  
c ra f ts m a n sh ip  a n d  d iv e r t a tte n tio n  f ro m  th e ir  
h o n e s ty  o f  p u rp o se  by  a rtific ia l s tre a m lin in g  
a n d  su c h -lik e  dev ices. A n y  so -ca lled  s tre a m 
lin ing , d e c o ra tio n , o r  ca s in g  sh o u ld  be 
a lw a y s  an  in teg ra l p a r t  o f  th e  design . 
D es ig n , in  o th e r  w o rd s , m u st face  u p  to  
re a lity , w ith  th e  a r t is t  ju s t  a s  p o te n t  a  f a c to r  
in th e  g en e ra l m a k e -u p  a s  th e  tech n ica l 
d es ig n e r, te c h n ic ia n  a n d  c ra f tsm a n . T h e re  
is n o  sh o r t  c u t  f o r  th e  in d u s tr ia l d es ig n e r; if 
a n  a r t is t  is to  c la im  ju s tly  a s  h is  r ig h t  th e  
q u a lif ic a tio n  ‘ in d u s tr ia l ,’ th e n  h e  m u st e ith e r  
c o m e  fro m  o r  p ass  through  in d u s try . A rtis ts  
o u ts id e  in d u s try  m u st c h o o se  f o r  th e ir  c a ll
in g  so m e  o th e r  title , o th e rw ise  th ey  s ta n d  to  
be  accu sed  o f  b e in g  m e re  o p p o rtu n is ts .

"  In d u s try , w h en  p u t to  th e  tes t, k n o w s 
ex ac tly  w h a t it w an ts , ju s t as th e  goo d  
a rc h ite c t o f  a  b u ild in g  k n o w s w h a t h e  w an ts . 
T ry  a n d  in flu en ce  a n  a rc h ite c t o n  ta s te  an d  
y o u  w ill so o n  feel th e  resu lts! R ig h tly  he 
s ta m p s h is p e rso n a lity  an d  h is ta s te  in to  an 
h a rm o n io u s  h o m e . I k n o w  y o u  w ill fo rg iv e  
m e if 1 re fe r  h e re  to  m y ow n  c o m p a n y , 
w h ich , d ea lin g  w ith  a rc h ite c ts  in th is  
g e n e ra tio n  a n d  tra d itio n a lly  s in c e  1752, h a s  
le a rn t th a t  its d es ig n ers  m u st a lw a y s  be 
sensitive  to  th e  w idest v a r ie ty  o f  s ty le s  a n d  
tas te s. T h u s  th ey  h a v e  b e co m e  v e rsed  in 
d e tec tin g  im m ed ia te ly  th e  re q u ire m e n ts  o f  
th e  in d iv id u a l, a n d  o f  th e  p e r io d  o r  
e n v iro n m e n t.

“  T h is  a t t i tu d e  is eas ily  u n d e rs to o d , b u t 
less re a d ily  e x p la in a b le , f o r  th e  in te rp re ta 
tio n  is so  la rg e ly  unw ritten . W e, in fa c t, as 
in d u s tr ia l d es ig n e rs  a n d  in te rp re te rs  o f  ta s te  
— a n d  a r tis ts— a re , w h en  o u r  o w n  ta s te s  a re  
so u g h t, v e ry  m u ch  in  th e  p o s itio n  o f  an  
a rc h ite c t  in a  p u b lic  c o m p e titio n : be tw een  
tw o  sto o ls , k n o w in g  w h a t he  lik es p e rso n a lly  
a n d  w h a t h e  k n o w s th e  a sse sso r  lik es , o r, 
m o re  im p o r ta n t  s till, k n o w in g  th a t  it  w o u ld  
be a d v isa b le  to  r e fra in  f ro m  d o in g  w h a t th e  
a sse sso r d o e s  n o t  lik e .

“  T h e re  a re  s ta n d a rd s  o f  g o o d  ta s te , b u t , in 
th is  re g a rd , o u r  lik es a n d  d is lik es  d iffer, so 
d o  n o t le t th is  p ro b le m  o f  des ign  b eco m e

G
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a  b ogy . A f te r  a ll, a r tis ts  h av e  th e ir  b a d  as 
w ell a s  th e ir  g o o d  d ay s , a n d  k n o w  o n ly  to o  
w ell h o w  easy  i t  is  to  a llo w  a  s lig h tly  d is 
c o rd a n t  n o te  to  c re e p  in to  a  design . A rtis ts  
a n d  d es ig n e rs  in  in d u s try  h a v e , o v e r  th e  w a r  
p e r io d , b een  h a rn e sse d  to  th e  d e ta ilin g  o f  
w e a p o n s  o f  d e s tru c tio n  in  a l l  th e ir  fo rm s . I t  
is to  be ex p ec ted  th a t, f o r  so m e  l it t le  tim e  
yet, th e ir  s ty le  m ay  b e  c ra m p e d , f o r  th e ir  
in sp ira tio n  h a s  su lle re d . F o r  g o o d n e ss’ sak e  
— e n c o u ra g e  them !

“  I t  is a x io m a tic  th a t ,  n o  m a t te r  w h a t m ay  
b e  th e  s tru c tu re  in  w h ich  y o u  a re  in te re sted , 
o r  u p o n  w h ic h  y o u  a re  en g ag ed , ev e ry  e ffo rt 
sh o u ld  be  m a d e  f o r  th e  re a l iz a t io n  o f  
se rv icea b ility , s im p lic ity  a n d  t ru th . I n  m a n y  
in s tan c es , d e c o ra tio n  w ill be  c a lle d  fo r ,  
m a y  b e  to  p le a se  th e  c lie n t o r  to  b le n d  to  a  
p e r io d  in  design , to  h a rm o n iz e  w ith  an  
e n v iro n m e n t o r  to  te ll a  s to ry . B u t, in 
d e c o ra tio n  o r  e n r ic h m e n t, ev e ry  e ffo rt sh o u ld  
b e  m a d e  to  av o id  d isc o rd , a n d  o f te n  th is  is 
n o t  q u ite  so  sim p le  a s  it m ay  a p p e a r .  A s 
f a r  a s  p o ss ib le , g iven  g o o d  fu n c tio n a l  fo rm  
a n d  p leas in g  p ro p o r tio n s  in a  s tru c tu re , 
re lian ce  sh o u ld  b e  p laced  o n  th e  in h e re n t 
b e a u ty  a n d  n a tu ra l  fin ish  o f  th e  m a te r ia l 
e m p lo y ed .

“  F o r  g o o d  d es ig n s th ese  a re  s im p le  law s 
a n d  m u s t b e  o b e y e d , a l th o u g h , p a ra d o x ic a lly  
e n o u g h , th e  s im p le r  fo rm s , to  b e  re a lly  g o o d , 
a re  g e n e ra lly  m o re  d ifficu lt a n d  m o re  e x p e n 
sive  to  m ak e . I t  is c h e a p e r  to  h id e  a  jo in t  
by  a  ro se tte  th a n  b y  p re c is io n  c ra f ts m a n sh ip , 
b u t if  th is  p ra c tic e  be  a d o p te d , a t  le a s t let 
th e  ro se tte  b e  d es ig n ed  f o r  th e  a r t ic le  a n d  
n o t ju s t a  s to c k  p a tte rn . S o m etim es it is 
e a s ie r  to  m a k e  a  jo in t  a  f e a tu re  th a n  to  h id e  
it a lto g e th e r . So y o u  see, b y  ex am p le , 
h o w  essen tia l it  is th a t  in d u s tr ia l  des ign  a n d  
th o se  w h o  p ra c tise  it  m u st fa c e  up  
tru th fu l ly  to  re a lity . I t  is th e  d e s ig n e r’s 
d u ty  to  sa tis fy  h is  c u s to m e r  a t  th e  r ig h t p rice . 
I f  h e  d o e s  so  a n d , a t  th e  sa m e  tim e , ra ise s  
th e  s ta n d a rd  o f  ta s te , h e  w ill a t  le a s t h a v e  
a c h ie v e d  so m e th in g .

“  T o  assis t d es ig n  o n  a r tic le s  f o r  q u a n ti ty  
p ro d u c tio n  m o d e ls  a n d  p ro to ty p e s  sh o u ld  be  
m a d e . S u ch  a  c o u rse  w ill e n ta il  th e  e x p e n d i
tu r e  o f  tim e  a n d  m o n ey , h e a v y  e x p e n d itu re  
m a y b e , b u t it w ill b e  w ell w o r th  w h ile . In  
m y  o w n  c o m p a n y  w e sp ec ia lize  in  a  g re a t 
v a r ie ty  o f  p ro to ty p e s  co v e r in g  m a n y  
in d u s tr ie s , and the fo rm  values have to be 
adapted  fo r  th e  industrial m achine. I n  m y  
o w n  ex p e rien ce , c lien ts  h a v e  h a rd ly  ev er 
re g re tte d  th e  in itia l e x p e n d itu re , a l th o u g h  a  
m o m e n ta ry  g ro a n  m a y  e scap e  th e m  w h en  
th ey  receive  th e  b ill.

“  In d u s tr ia l d es ig n e rs  k n o w  th e ir  m a te r ia ls

so  w ell by  a s so c ia tio n  th a t  w h e n  th e y  des ign  
o n  p a p e r  th e y  see  a t  o n ce  a  th re e -  
d im e n s io n a l p re se n ta tio n  o f  th e ir  w o rk . By 
eye, a n d  w ith o u t m o d e ls , th e y  c a n  e s tim a te  
v e ry  a c c u ra te ly  th e  w e ig h t o f  se c tio n s, 
e x tru s io n s  o r  c a s tin g s  r e q u ire d . A g a in , 
w ith in  m y o w n  o rg a n iz a tio n , m is ta k e s  a re  
se ld o m  m a d e  f o r  n e ith e r  w e, n o r  a n y b o d y  
e lse, c a n  a ffo rd  e r ro rs . Y o u  c a n  te a r  u p  a  
d ra w in g , g en tlem en , b u t  y o u  c a n n o t te a r  
d o w n  a  s ix -s to ry  b u ild in g .

“  M o s t p e o p le  o f  c u ltu re  a re , in o n e  fo rm  
o r  a n o th e r , a r tis ts , a n d  th e  m asses in  g en era l 
w ill b e  fo u n d  to  p o ssess su b m e rg e d  a rtis tic  
fee lin g s  m ere ly  w a itin g  f o r  s tim u lu s  to  p r o 
v o k e  th e m  to  ac tiv ity . T h a t  is w h y  th e  
s ta n d a rd  o f  d es ig n  can  b e  ra ise d  im m e d ia te ly  
a n d  e x p lo ite d  f o r  its  se llin g  v a lu e  in m ass 
p ro d u c tio n , p a r t ic u la r ly  fo r  e x p o rt.

“  G o o d  ta s te  in  d es ig n  is a c q u ire d  th ro u g h  
e d u c a tio n , a m o n g s t th e  m o st im p o rta n t  
a sp ec ts  o f  w h ich , f o r  o u r  p u rp o se , m a y  b e  
c o n s id e re d  c u ltu re , tr a d itio n , a n d  a s so c ia tio n . 
F u n d a m e n ta l  im p ro v e m e n t in s ta n d a rd s  o f  
design  a m o n g s t th e  m asses o f  o u r  p e o p le  
m u s t re s t w ith  th e  B o a rd  o f  E d u c a tio n , fo r  
th e  su re s t fo u n d a tio n s  a re  to  be  la id  w h en  
th e  su b je c t is v e ry  y o u n g . T h e se  a re  p o in ts , 
h o w e v e r , th a t  w e  m a y  w ell le a v e  h e re  to  o u r  
e d u c a tio n a l e x p e r ts  a n d  to  th e  so c io lo g is t.

“  T h e  a lu m in iu m  in d u s try  is in te re s ted  in 
th e  re a lm  o f  a r t  a n d  m u s t c o n tin u e  so  to  be, 
f o r  there  lies re a l p ro g re s s  a n d  th e  tru e  
p a th  o f  c o m m e rc ia l d e v e lo p m e n t. D ev illc  
re c o g n iz e d  th is  n e a r ly  a  h u n d re d  y e a rs  ag o . 
I t  is o n ly  th ro u g h  th e  a r ts  th a t  a lu m in iu m  
c a n  b e  e s ta b lish e d  in  tr a d itio n . I n  a p p ly in g  
th e  c o r re c t  sc ien tific  m e th o d  a n d  te c h n iq u e  
f o r  th e  so lu tio n  o f  its  p ro b le m s, th e  a ir c ra f t  
in d u s try , in  th e  u se  o f  h ig h -s tre n g th  a llo y s  
o f  a lu m in iu m , h a s  a p p ro a c h e d  th e  fine a r ts . 
W h a t  c a n  b e  m o re  b e a u tifu l  to  th e  ey e  th a n  
so m e  o f  o u r  la te s t fig h te rs?  B u t it is in 
p e r fo rm a n c e  th a t  w e see th e m  in th e ir  fu lle s t 
g lo ry . H e re  w e  h a v e  fo rm  a n d  p u rp o se , th e  
k e y n o te  in a ll in d u s tr ia l d es ig n , h o w e v e r  
la rg e , h o w e v e r  sm a ll, h o w e v e r  c o m p lic a te d , 
h o w e v e r  s im p le  th e  u n it.

“  S c ien tis ts  a n d  te c h n ic ia n s  a re  g en e ra lly  
m o d e s t a b o u t  th e  b e a u ty  o f  th e ir  a c h ie v e 
m en ts . b u t  th e y  k n o w — f o r  th e  se a rc h  fo r  
t r u th  in  des ign  b r in g s  b eau ty . I f  o n ly  th e  
sc ie n tis ts ’ so c ie tie s  w o u ld  o c c a s io n a lly  o p en  
u p  th e ir  m e e tin g s  f o r  d isc u ss io n s  o n  th e  
p h ilo so p h y  o f  a r t  a n d  sc ience  a s  a p p lie d  
to  n ew  m a te r ia ls  (m ay b e  f o r  ta lk s  o n  th e  
p h ilo so p h y  o f  th o se  n ew  m a te r ia ls  th e m 
selves), th e re  w o u ld  be  a  m o re  g en e ra l a n d  
sc ien tific  a p p re c ia t io n  f ro m  a ll ra w -m a te ria l 
p ro d u c e rs  in  th e  design  a n d  d e s tin a tio n  o f
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th o se  o f  th e ir  w ares d e s tin e d  f o r  th e  c o n 
su m e r  m a rk e ts . In te rn a lly  o n e  b ig  ch em ica l 
c o m p a n y  h a s  a lre a d y  ta k e n  th e  le a d : it w as 
d e lig h tfu l to  lis ten  to  th e  c h a irm a n  o f  
L td . (P la s tic s  D iv is io n ), sp e a k in g  a t  a  recen t 
m e e tin g  w ith  q u ie t  co n fid en ce  o n  th e  fu tu re  
o f  ‘ P e rsp e x  ’ in  sc ience  a n d  a r t .

“  P o ss ib ly  th e  n e a re s t  a p p ro a c h  to  g o o d  
d e c o ra tiv e  a r t  th a t  th e  a lu m in iu m  in d u s try  
h a s  ach iev ed  o v e r  h e re  a re  th e  m u ra ls  
‘ te llin g  th e  s to ry  o f  a lu m in iu m  ’ a n d  first 
sh o w n  d u r in g  th e  e x h ib itio n  a t  S e lfrid g es 
(see ‘ L ig h t M e ta ls ,’ Ju ly , p p . 336-337). 
F o r  th ese , th e  in d u s try  is in d e b te d  to  th e  
b r ill ia n c e  o f  th e  a rc h ite c t a n d  m u ra l  a r tis t , 
R a lp h  L av e rs . H e  w o u ld  n o t w ish  it to  be 
fo rg o tte n  th a t  th e  fina l re su lt  w as  a ch iev ed  
by  a  te a m  o f  in d u s tr ia l  d es ig n e rs , tech n ic ian s , 
d e ta ile rs  a n d  c ra f tsm e n  w o rk in g  a s  an  
h a rm o n io u s  w h o le . T h e r e  w a s  fu ll  
sy m p a th y  a n d  p u rp o s e  th ro u g h o u t,  ju s t  as 
th e re  m u s t a lw a y s  be  w h en  in te rp re tin g  
a rc h ite c ts ’ designs.

“  R a lp h  L a v e rs ’s m u ra l  d es ig n s w ere  
c a r r ie d  o u t m e tic u lo u s ly , lin e  f o r  lin e , w ith  
c h a ra c te r  a n d  p rec is io n , a l th o u g h  it sh o u ld  
b e  re c o rd e d  th a t  th e  fo rm  o f  d isp la y , c o n 
s tru c tio n , a n d  th e  w o rk in g  te c h n iq u e  w ere  
co n c e iv e d  w ith in  in d u s try  itse lf— w ith  th e  
in d u s tr ia l d es ig n e rs  a n d  th e  c ra f tsm e n  
a c tu a lly  d o in g  th e  jo b . T h is  e x a m p le  o f  
in sp ira tio n  a n d  te a m  w o rk  w as m ad e  
p o ss ib le  by m u tu a l u n d e rs ta n d in g  an d  
resp ec t. S o m etim es it  is n o t  su ffic ien tly  
a p p re c ia te d  h o w  im p o r ta n t  it is to  in sp ire , 
m a in ta in  a n d  p ro te c t co n fid en ce  in every  
m e m b e r  o f  a  te a m  if re a lly  g o o d  w o rk  is 
to  b e  p ro d u c e d ; th e  s lig h te s t d es tru c tiv e  
c ritic ism  w h ile  th e  jo b  is in p ro g re ss  w ill 
a s su re d ly  affect th e  final re su lt . C ra f tsm e n  
k n o w  th a t ,  to  a ch iev e  th e ir  bes t, th ey  m u st 
p u t th e ir  v e ry  so u l in to  th e ir  w o rk . T h ey  
d o  n o t ju s t ex is t b ecau se  o f  it.

“  I w ell re m e m b e r  v is itin g  th e  b la c k s m ith 's  
sh o p  w h ils t th e y  w e re  fo rg in g  th e  d e c o ra tiv e  
w in d o w  g rille  ex h ib ited  a t  S e lfrid g es , a n d  
h u r r ie d ly  m e n tio n in g  th a t  It w o u ld  b e  g o o d  
to  in tro d u c e  a  sn a il to  fit a  sm a ll sp a ce  in 
th e  des ign . N e x t m o rn in g , su re  e n o u g h , 
th e re , c ra w lin g  a lo n g  th e  an v il , w a s  a  live  
sn a il, a n d , b es id e  it, a  fo rg e d  re p ro d u c tio n  in 
a lu m in iu m , fo rm a liz e d  to  b le n d  to  th e  
p a tte rn . T h is  d e c o ra tiv e  g rille  w as re p ro 
d u ced  in  a lu m in iu m  to  in d ic a te  th e  e x tre m e  
m a lle a b ility  o f  th e  m e ta l in  th e  h a n d s  o f  th e  
b la c k sm ith  e m p l o y i n g  h is  tra d itio n a l  
te c h n iq u e , b u t  th e  sm ith  so o n  le a rn e d  to  
e n jo y  th e  fo rg in g  o f  a  d e lic a te  tra c e ry  in 
a lu m in iu m  fo r  o th e r  e x h ib its , ex em p lify in g  
m o re  n a tu r a l  a p p lic a tio n s  o f  th e  m a te r ia l  in

every  p o ss ib le  sp h e re  o f  d e c o ra tiv e  w o rk .
“  I t  d o es  n o t  ta k e  lo n g  f o r  g o o d  c ra f tsm e n , 

fitters, w e ld e rs , m a c h in is ts  a n d  p o lish e rs  to  
le a rn  to  m a n ip u la te  a lu m in iu m  w ith o u t 
sc ra tc h in g  o r  d e n tin g  th e  su rfa c e . I ts  lig h t
ness a n d  ease  in h a n d lin g  a re  d is tin c t 
a d v a n ta g e s  in  c o n s tru c tio n  c o m p a re d  w ith  
th e  m u c h  h e a v ie r  g ro u p  o f  m eta ls , so  
fa b r ic a to r s  new  to  lig h t a llo y s  n eed  n o t  figh t 
shy  o f  in tro d u c in g  th e m  in to  th e ir  sh o p s ; 
th ey  w ill so o n  rev e l in  th e m  a s  w e do!

“  I lo o k  fo rw a rd  to  th e  tim e  w h en  
c re a tiv e  a r t is ts  c a n  fee l a n d  live a lu m in iu m  
as  w e d o , a l th o u g h  c re a tiv e n e ss  is n o t 
exclu s iv e  to  th e  sk illed  a r t is t  o n  p a p e r  o r  
c an v as . Be t ru e  to  y o u rse lf , t ru e  to  y o u r  
m a te r ia l a n d  use  y o u r  im a g in a tio n  a s  it w as 
m e a n t to  be  used , th e n , h a v in g  d o n e  these  
th in g s, resp ec t s im p lic ity , a n d  a n y  o n e  o f  y o u  
ca n  p ro d u c e  a  w o rk  o f  a r t  in lig h t m eta l. 
O n ly  w h en  th e  c re a tiv e  a r t is t  o r  s c u lp to r  
th in ks  a lu m in iu m , o n ly  w h en  h e  is 
th o ro u g h ly  s te ep ed  in th e  k n o w le d g e  an d  
e x p e rien ce  o f  its  p ro p e r t ie s  a n d  h a s  h im se lf  
tra n sc e n d e d  a r tis a n s h ip  to  t r a n s m u t e  
a b s tra c t  b e a u ty  in to  a  d im e n s io n a l fo rm  w ill 
yo u  g e t c re a tio n s  in lig h t m e ta l w h ich  ju s tify  
a  n ich e  in  th e  re a lm  o f  p u re  a r t. I  w o n d e r  
if  th is  w ill be  p o ss ib le  b y  J u n e  n e x t y e a r , in 
tim e  f o r  th e  n a tio n a l ex h ib itio n ?  I h o p e  
th e  A lu m in iu m  D e v e lo p m e n t A sso c ia tio n  
w ill n o t  be  fo u n d  w a n tin g  e ith e r  in th e  
se a rc h in g  o r  in th e  in sp ira tio n .

“  O f  th e  S e lfrid g e  e x h ib itio n , in co n n ec tio n  
w ith  w h ich  m o st o f  u s  o n  th e  co m m itte e  
w o rk e d  a n d  fo u g h t, I re a lly  h a v e  q u ite  a  lo t 
to  say  w ith o u t even  m e n tio n in g  th e  w o rd s—  
rh y th m , su b tle ty , fo rm , o r  th e  b ill a t  th e  en d  
o f  it a ll. T h e  e x h ib itio n  w as a  success f a r  
b ey o n d  th e  d re a m s  o f  th o se  n o t  in c lo se  
to u c h  w ith  th e  d e lib e ra tio n s  o f  th e  c o m 
m ittee . A f te r  a ll, th e  in te re s ts  a n d  th e  
p o c k e ts  o f  tr a d e  a n d  co m m e rc e  w ere  w ell 
re p re se n te d , w ith  in d u s tr ia lis ts , sc ien tis ts , 
te ch n ic ian s , su p e r  sa le sm en , o rg a n iz e rs , 
d isp la y  a r tis ts , jo u rn a lis ts  a n d  o th e rs , a ll o u t 
to  o n e  en d , to  sell th e  a lu m in iu m  idea.

“  A s w as in te n d e d , th e  a rc h ite c t a n d  
c o n s tru c tio n a l e n g in e e r v is itin g  th e  e x h ib i
tio n  so o n  a b s o rb e d  th e  p o te n tia lit ie s  o f  th e  
m e ta l f o r  p ro g re ss iv e  d esig n , f o r  th e y  saw  
d e ta ils  w ith  a n  o b se rv a n t  eye , a  tr a in e d  m in d  
a n d  p ra c tise d  h a n d s . Ju d g in g  b y  p e rso n a l 
in q u irie s , th e  e x h ib itio n  in a ll its  r e a lity  a n d  
v e rsa tility  h a s  m o re  th a n  im p re ssed  f a b r i 
ca to rs . I t  h a s  c e r ta in ly  s tir re d  th e  p u b lic .

“ I f  1 m a y  p re su m e  f o r  a  m o m e n t: 1 
b e liev e  th a t  th e  tim e  is n o w  o p p o r tu n e  fo r  
th e  p e rso n a lity  o f  a  g o o d  a rc h ite c t  to  be  fe lt 
a t  th e  e x h ib itio n  o n  to u r ,  in  p la n n in g  d isp la y
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a n d  ad d in g  new  e x h ib its . In d u s try  h a s  to ld  
its  first s to ry  a n d  th e  a rc h ite c t’s p re se n c e  a t 
th is  s ta g e  w o u ld  p re p a re  th e  a lu m in iu m  
in d u s try  f o r  th e  n a tio n a l e ffo rt n e x t y ea r. 
F o r  th e  office in  q u e s tio n , h o w e v e r, an  
a u th o r i ty  o f  th e  h ig h es t s ta n d in g  m u s t  be 
se lec ted . I t  is  n o w  th e  c o n c e rn  o f  a rc h ite c ts  
a n d  d es ig n e rs  a ll o v e r  th e  c o u n try  to  b eg in  
to  tell their  s to ry  in a lu m in iu m  a n d  a  m ig h ty  
s to ry  it w ill be, i f  th e  A sso c ia tio n  e n lis t 
‘ su p e r-sa le sm e n  ’ o f  th e  r ig h t o rd e r  a n d  give 
th e m  th e  r ig h t jo b  to  d o .

“  M a y  I  p le a se  a d d  a  li ttle  ad v ice : I f  
f a b r ic a to r s  b e  a p p ro a c h e d  f o r  th e  e x e c u tio n  
o f  sp e c ia l ex h ib its , c o m p e titio n  sh o u ld  be  
c u t o u t, f o r  y o u r  a rc h ite c t w ill see th a t  y o u  
get v a lu e  f o r  th e  a m o u n t y o u  sp en d . T im es 
a re  d ifficult f o r  p ro d u c tio n , a n d  fa b r ic a to r s  
a re  im p o rta n t  to  th e  in d u s try ; th ey  m u st be 
en c o u ra g e d  to  u se  a lu m in iu m  n o w — n o t 
to -m o rro w  o r  th e  d a y  a f te r .  H e re  1 a m  n o t 
r e fe rr in g  m ere ly  to  m y  o w n  c o m p a n y , f o r  
w e a re  b u t o n e  o f  a  w o rld -w id e  gu ild  o f  
c ra f tsm e n  o f  in c red ib ly  a n c ie n t lin eag e . W e 
a ll b eg an  w ith  b ro n z e  a n d  w ro u g h t iro n , an d  
in  th is  g e n e ra tio n  w e sh a ll p ro b a b ly  fin ish  
w ith  m a g n es iu m . A n y h o w , th e  t r a d itio n a l  
m e ta ls  w ill n o t en v y  y o u  n o r  u s: it is a  
d e lig h t to  w o rk  in  th e m  a ll. H o w e v e r, it 
is im p o rta n t  th a t  y o u r  p io n e e r  w o rk  in 
a lu m in iu m  be  c a r r ie d  o u t by  th e  v e ry  b e s t 
o f  c ra f tsm e n , a n d  c u t  p rices d o  n o t  ease  th e  
s itu a tio n . F in a lly , c o m p e titio n  in a r t  is 
a lw a y s fa lse  e c o n o m y . Y o u  w ill p ro b a b ly  
recall th e  s to ry  o f  C e llin i, w h o , f ind ing  h im 
se lf sh o r t  o f  m eta l w h e n  c a s tin g  a  s ta tu e , 
l ip p e d  in th e  p e tty  cash . Y o u  w a n t th e  
c ra f ts m a n ’s very  best w o rk  fo r  y o u r  ex h ib its  
n ex t y ea r?  T h e n  g ive h im  tim e  to  d o  it. 
T h e  h o u rs  a re  s lip p in g  by.

“  N o w . h o w  a n d  w h y  w as th e  S e lfrid g e  
e x h ib itio n  a  success? I t w a s  so  b ecau se  th e  
c o m m itte e  re sp o n s ib le  to  so  la rg e  a n  ex ten t 
f o r  its o rg a n iz a tio n  w as c o m p o se d  o f  
rea lis ts , a n d , a s  su c h , th e y  w a n te d  ac tio n . 
T h e y  k n e w  th a t  w ith  a lu m in iu m  ‘ see in g  is 
b e liev in g .' In  th e ir  rea lism  th ey  w a n te d  the  
b es t th e y  c o u ld  get in th e  sh o r te s t  tim e , 
a l th o u g h , w ith  th e  w a r  in F .u ro p e  still in 
p ro g re ss , p ro d u c tio n  c o n d itio n s  w ere  f a r  
f ro m  fa v o u ra b le . H o w  co u ld  it be  d o n e?  
If, in sp ite  o f  p re v a ilin g  c o n d itio n s  th e re  
w ere  to  be  a n  e x h ib itio n  w o r th y  o f  th e  
in d u stry , th e  p u b lic  h a d  to  see th e  rea l 
m a te r ia l— n o t ju s t stick , p la s te r  a n d  p h o to 
g ra p h s . A n d  w h y  w as th e  w h o le  m a tte r  o f  
su c h  v ita l u rg en cy  ju s t th e n ?  B ecause  it w as 
a  m o ra l a n d  a  n a tio n a l issue. A t th a t  tim e  
it w as k n o w n  th a t  th e re  w o u ld  so o n  b e  a  
need  to  re -a b so rb  f ro m  th e  a ir c ra f t  in d u s tr ie s

a m illio n  sk illed  o p e ra tiv e s  u sed  to  w o rk in g  
a n d  h a n d lin g  a lu m in iu m . It w as, th e re fo re , 
re a liz e d  th a t  a  h e a lth y  a n d  v e rsa tile  d e m an d  
fo r  lig h t m e ta ls  w o u ld  h a v e  to  b e  c re a te d  
r ig h t  speed ily .

“  M y  o w n  c o m p a n y  w as a p p ro a c h e d  to  
fo rm  a  te a m  to  con ce iv e , d es ig n , a n d  p ro d u c e  
e x h ib its  w o r th y  o f  a lu m in iu m  a n d  o f  th e  
o ccas io n . V e ry  few  k n e w  th e  re a l  d ifficulties. 
G o v e rn m e n t in sp e c to rs  h a d  to  be  in d u ced  to  
c u ltiv a te  th e  “  N e lso n  ”  eye , a n d , w ith  th e  
m en , a l l  th e  p rick ly  p ro b le m s  o f  p o s t-w a r  
p ro d u c tio n  lo o m e d  u p  a t  o n e  fe ll sw o o p . 
F in a lly , th e  w o rk s  th em se lv e s  w e re  c logged  
w ith  w a r  m a te ria l.

“  A n y w ay , th e  s itu a tio n  w as u n d e rs to o d , 
a n d , e v e n tu a lly , th e  w h o le h e a r te d  c o -o p e ra 
tio n  o f  th e  e n tire  o rg a n iz a tio n  w a s  en lis ted  
in th e  effo rt. I ju s t d o  n o t w a n t y o u  to  
f o rg e t  w h a t th o se  m en  d id , n o r  w h a t w as 
d o n e  by  th o se  o f  th e  N o r th e rn  A lu m in iu m  
C o ., L td ., B ritish  A lu m in iu m  a n d  o th e r  c o m 
p a n ie s  w h ich  su p p lie d  th e  m a te r ia l ,to tim e . 
T h e  rest m o s t o f  y o u  k n o w . It w as  team  
w o rk  e v e ry w h e re  w ith  sp le n d id  le a d e rsh ip  by 
o u r  c h a irm a n , M r. Jo n e s . S pecia l p ra ise  
m u s t be  g iven  to  S e lfrid g es  fo r  p ro d u c in g  th e  
m a s te rly  p la n  o f  th e  e x h ib i t io n . itse lf , a n d  
f o r  th e ir  u n tir in g  e n th u s ia sm . N o r  sh o u ld  
w e fo rg e t th e  tr ia ls  o f  A lu m ilite  a n d  A lz a k , 
L td ., w h ich  c o n c e rn , w ith in  a  m a tte r  o f  
w eeks, day s , so m e tim es h o u rs , ex e c u te d  v a s t 
a m o u n ts  o f  p o lish in g , a n o d iz in g  a n d  d yeing  
fo r  th e  n u m e ro u s  sp ec ia l ex h ib its .

“  G e n tle m e n , in th e  e x h i b i t i o n ,
‘ A lu m in iu m — W a r  to  P e a c e ,’ a t  S e lfrid g es , 
y o u  su cceed ed  in y o u r  a im s. I n  th e  d o m e s tic  
field  y o u  s tim u la te d  n o t o n ly  in te re s t b u t 
c o n s tru c tiv e  th o u g h t: re su lts  o f  th e  k itch en  
w a re  q u iz  give g o o d  in d ic a tio n  o f  th is . 
F ro m  th e  p u b lic  itse lf  c a m e  fre sh  id eas f ro m  
w h ich , in  a  m a tte r  o f  h o u rs , new  d esigns 
w e re  p ro d u c e d . In  th e  field  o f  g en e ra l 
e n g in e e rin g  y o u  d id , in  th e  ‘ S to ry  o f  
F a b r ic a tio n ,’ su c cessfu lly  e n c o u ra g e  th e  
s tru c tu ra l  en g in ee r, th e  c o n s u lta n t,  a n d  th e  
e x p e r ts  d e a lin g  w ith  o th e r  m a te r ia ls  to  th in k  
in te rm s o f  a lu m in iu m . In  th e  field  o f 
in d u s tr ia l  a r t  a n d  a rc h ite c tu re  y o u  m a d e  the  
ta sk  o f  th e  c ra f ts m a n  e a s ie r  in  th e  p ro m o tin g  
o f  m a te r ia ls  w h ich  a ll o f  u s  k n o w  to  b e  g o o d . 
T h is  is n o t  w ish fu l th in k in g . T h e re  is a 
g lo r io u s  h is to ry  a h e a d  fo r  lig h t m e ta ls  h e re , 
a n d  ev e ry w h e re ; m a k e  n o  m is tak e  a b o u t 
th a t!

“  T h e  a lu m in iu m  in d u s try  h a s  sow n  th e  
seeds f o r  a  g re a t n a tio n a l effo rt n ex t y ea r. 
I w ish  y o u  w ell. V ig o u r  o f  p u rp o se  an d  
a le r tn e ss  o f  m in d — th e  m a te r ia l w ill d o  th e  
re s t.”
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T w o - S e a t e r

P o w e r  C a n o e  i n  L i g h t  A l l o y

P r e s e n t i n g  a  B r i e f  N o t e  o n  t h e  H i s t o r y  a n d  D e v e l o p m e n t  o f  

a  S p e c i a l  I j g h t - m e t a l  B o a t  I n c o r p o r a t i n g  M a n y  N o v e l  F e a 

t u r e s ,  A  C o m p l e t e  S p e c i f i c a t i o n  i s  I n c l u d e d  i n  t h e  A c c o u n t

A T  som e tim e d u ring  the course o f  the 
w ar it ap p ears  th a t the Services called 

fo r the construc tion  o f  a  special boat 
fo r a  pu rpose  w hich, on  g rounds o f 
security , was no t m ade public. It was 
required  th a t this b o a t shou ld  be easily 
tran sp o rted  by hand  and  should  be 
capab le  o f  stand ing  up to very heavy 
w eather.

T he request hav ing  gone fo rth , an 
a sso rtm en t o f  b ra ins, techn ical skill, and 
c ra ftsm ansh ip  w as m ustered , an d  even tu 
ally  a hard -ch ine  w ood p ro to ty p e  canoe 
on  the C a tam aran  p rincip le  w as evolved. 
It w as soon  d iscovered, how ever, th a t this 
design w as too  large to  be hand led  con 
veniently ; a  fu r th e r m odel, there fo re , was 
designed, w ith a  round  bilge, bow  and

stern  sections being rem ovable . C o n 
s truc tion  w as in fs -in . plyw ood w ith  a 
m ahogany  keel. U n fo rtu n a te ly , fo r 
trop ical conditions, the  use o f  w ood in this 
w ay p roved  unsu itab le , and  th e  W arw ick 
A viation  C o., L td ., w as now  app roached  
and  asked to  design a m odel in B irm a- 
bright. In  the execution  o f  th e  m etal 
boa t, o th e r concerns, including A ldous 
Successors, Ltd., p artic ipated .

T his p articu la r alloy  w as selected 
p rincipally  on accoun t o f  its very high 
resistance to  co rro sion , even under m arine 
conditions, and  because, in add ition , it 
exhibits the necessary high m echanical 
streng th . O n the B irm abrigh t assem bly a 
special bow  w as designed w ith a p a rticu 
larly  high sheer and  wide flare, fea tu res

SHOWN here, and at the head of the following page, are two views of the 
boat described in this account. Note particularly the stern and rudder 

design. (Courtesy Warwick Aviation Co., Ltd.)
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w hich p layed  a very large p a r t  in  giving 
the b oa t such sea-going qualities.

1. Dimensions.
Length  (overall), IS ft. 0 in.
L ength  (bow  section), 5 ft. 0 in. 
L ength  (cen tre  section), 8 ft. 0 in. 
Length (stern  section), 5 ft. 0 in.
B eam , 2 ft. 11 ins.
W idth  over c a tam aran s , 4  ft. 7 ins. 
D epth  (from  gunw ale to underside 

keel), 1 ft. 11 ins.
D epth  (from  C /L  deck to underside 

keel), 1 ft. 31 ins.
D rau g h t, 6 ins.

2. W eights.
C om plete  w ith  all gear, oil and  petro l, 

270 lb.
C om plete  w ithou t oil a n d  petro l, 

2 2 9 i lb.
Bow section , 261 lb.
C en tre  section , 631 lb.
S tern  section , w ith rud d er (less oil and 

petro l), 1051 lb.
C a tam aran s (2), 34 lb.

3. Po w er U n it.
M an u fac tu re rs , N o rm an  E ngineering 

C o., L td., W arw ick.
T ype, ho rizon ta lly  opposed , tw in cylin

der, fo u r-stro k e  T.300.
C apacity , 296.56 c.c.
C ooling, air.
R .p .m . a t fu ll th ro ttle , 2,000.
B .h.p. (a t 2,000 r.p .m .), 3.
P e tro l consum ption  (at 2,000 r.p .m .), 

1 pt. per b .h .p .-hr.
O il consum ption , 1 pt. per 20 hrs. 
L ub rica tion , gear pum p.
Oil pressure, 30 lb ./s q . in.

Ignition, B .T.H . m agneto .
S tarting , by hand le  from  a ft cockpit. 
P e tro l tank  capacity , 11 gallons.
Oil sum p capacity , 1 pt.
C arb u re tte r , Solex.

4. Propeller.
N u m b er o f  blades, 3.
D iam eter, 8 ins.
P itch , 7 ins.

5. Perform ance (at fu ll throttle).
Speed, 7.75 knots, 8.9 m .p.h.
P e tro l consum ption , 3 pts. per hr. 
R ange on  11-gallon tank , 35.6 m iles, 

4 hrs.
R ange per gallon , 23.7 m iles, 2 hrs. 

39 m ins.
P ropeller efficiency, 67.25 per cent. 
P ro p e lle r slip, 32.75 per cent.

6. Gear.
D ouble-b laded  paddles, 2.
W a te rp ro o f sea t cush ions, 2. 
W a te rp ro o f cockpit canop ies, 2. 
W a te rp ro o f cockp it covers, 2.
M ast ap ro n , 1.
M ast, sail and  yard , w ith halyard  and 

tack  dow n, 1 set.
Slings, 2.
Pain ters. 2.
C .Q .R . a n c h o r and  line, 1.
F ire  ex tinguisher, 1.
Bilge pum p, 1.
E ngine tools and  spares, 1 set.

7. Genera l Specification.— (a) M ateria l.
T he m ateria l used is m ain ly  B irm a- 

b righ t, a n  a lum in ium -m agnesium  a llo y  
w hich com bines h igh m echan ica l s treng th  
w ith a w eight o n e -th ird  th a t o f  steel and
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FURTHER view of the power canoe which, at the foot of page 604, 
is seen in its dismantled form. (Courtesy Warwick Aviation Co., Ltd.)

an  exceptionally  high resistance to  sea
w ater co rro sion . M .G .5 rivets have  been 
used th ro u g h o u t, together w ith D uralac  
fo r a ll jo in ts . F o r  fittings w hich have 
called  fo r ad d itiona l streng th , stainless 
steel, toge ther w ith bolts o f  the sam e 
m ateria l, have been used, an d  w here it 
has been  necessary  to  use b ro n z e  fittings 
these have been insu lated  from  the 
B irm abrigh t w ith th in  fibre sheet to 
reduce  the risk  o f  electro ly tic  action .

All sheet B irm abrigh t is to specification 
B.B.3, excepting th e  cen tre  section  skin; 
th is is to  specification  B.B.5, the h igher 
m agnesium  co n ten t giving g rea te r tough 
ness and  strength .

B oth bow  an d  stern  section  skins, 
together w ith th e  C a tam aran  skins, a re  
o f  20.G ., each being fab rica ted  in tw o 
halves w ith a cen tra l w elded seam . T he 
cen tre  section skin is o f  22.G . in one 
piece.
(b) Construction.

All fram es a re  o f  a stro n g  section and , 
together w ith bu lkheads, deck beam s, 
stringers, deck stifTeners, decking, bilge 
keels and  seats, a re  o f  20.G .

T he  m ain  keels a re  o f  16.G., those fo r 
bow , stern  and  cen tre  sections being o f 
channel section , and  fo r the ca tam arans 
o f  a sw aged section.

T h e  yoke and  rud d er a re  m ainly of 
18.G. and  o f w elded and  riveted con 
struction .

T he  ou trigger slides a re  o f 16,G . and 
12.G., the ou triggers them selves being of 
1-in. by |- in .  flat stock , w hile the body 
o f  th e  ou trigger locks is a  B irm abrigh t 
casting.

All cleats a re  cast B irm abrigh t, the

pa in te r eyes and  m ast stop  being die- 
stam pings in the sam e m aterial.

A ll bow  a n d  stern  a ttach m en t fittings 
are  o f h igh-grade stainless steel, together 
w ith the b rackets m oun ting  the  ou trigger 
locks; all bolts, screw s and  nuts securing 
these item s a re  o f the sam e m aterial.

8. N otew orthy Features.— (a) Patent
Quick Release Attachm ent fo r 
B o w  and Stern.

T he advantages o f the above will be 
app recia ted  readily , since it m akes the 
detachm en t o f  th e  bow  and  stern  from  
the cen tre  section  a  m atter o f  seconds, 
sim ply  by rem oving  tw o pins in each case, 
thus dividing the canoe into th ree sec
tions, convenien t fo r handling , tran sit o r  
stow age.

T he  pins a re  perm anen tly  m ade  fa s t to 
the bow  and stern  sections, to obv ia te  loss 
w hen unassem bled, and  upon assem bly 
are  positively locked in position  as a p re 
cau tion  against w ork ing  o u t under 
buffeting.

Every  care  has been taken , bo th  in 
design and  fitting, to  ensure th a t the 
fittings a re  n o t only  ad eq u a te  b u t m ore 
th an  strong  enough to  cope w ith all 
n o rm al conditions.
(b) Patent W atertight Hatches on B o w  

and Stern.
T he hatch  design, fo rm ing  an  efficient 

b reakw ater, has the advan tages o f  sim 
plicity , w atertigh tness an d  a  pleasing 
appearance .

T he  universal h inge perm its th e  cover 
to  be ra ised  in the  no rm al w ay o r  to  be 
sw ung back horizon ta lly  to  c lea r th e  

(Continued on p. 604.1
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ABOVE. — Centre sec
tion, plan view, prior 
to decking. Below (right) 

Centre section, aft view, 
prior to decking.

ABOVE (left).— Centre 
section, showing keel 
and keelsons. (Right) Aft 

section prior to decking.

LEFT.—Bow section 
complete, w a te r 
tight hatch closed. 

Below (right) Cata
m aran  p rio r  to 
decking.
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Ri g h t  : c ?n-
tre section 

complete, three- 
quarter forward 
view.

ABOVE: centre section. 
Detail of bulkhead, 

main frame, and outrigger 
beam.

LE F T  Aft sec tio n , 
showing attachment of 
rudder post.
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(Text continued from p. 599. ) 
h a tch  opening , giving access to  the  stow 
ag e  space in the bow  an d  the engine 
co m p a rtm en t in the stern  section.

W atertigh tness is effected by the closure 
o f  the cover on to  a ru b b e r seating  by 
m eans o f  tw o quickly  o p era ted  catches.

(c ) Bow  Section.
T he deck lines o f  the flared bow  are  

noticeab le , the co m bina tion  o f flare and 
sheer tend ing  to  keep dow n sp ray , a t  the 
sam e tim e p reven ting  b u rrow ing  w hen 
runn ing  w ith a fo llow ing sea.

F o r  ease o f  access to  th e  stem  to  carry  
o u t any  necessary  repairs, a  han d h o le  and  
co v er a re  p rovided on the decking, the 
rem ainder o f the bow  section  being 
readily  accessible th rough  th e  hatch .

(d) Centre Section and Catam arans.
A p a rt from  the tw o cockp it openings 

the cen tre  section  is com pletely  decked, 
and  tw o seats, fitted w ith  w a te rp ro o f 
cush ions, a re  p rov ided . T he  acco m m o d a
tion  is such th a t th e re  is am ple  leg-room  
fo r th e  tw o occupan ts, each  being p ro 
vided w ith a  w a te rp ro o f canopy , the 
b o tto m  o f  w hich is secured by a  ru b b er 
co rd  a ro u n d  the cockp it edge and  the top  
tied snugly under the a rm p its  o f  the user, 
w ith light b races over the shoulders. 
T hus, w hile p rov id ing  p ro tec tio n  against 
sp ray  an d  excluding w ater from  the cen tre  
sec tion  in terio r, th e  canopy  perm its the 
o ccu p an t to  leave the cockp it a t w ill, since 
the upw ard  th ru s t o f  the body pulls the 
ru b b e r co rd  from  the cockp it edge.

A d ra in  p lug is fitted beh ind  the a ft 
sea t, and  a fire ex tinguisher on  the  a ft 
bu lkhead .

A  suction -type  bilge p u m p  is fitted on 
the decking, in such a  position  betw een 
the tw o cockpits th a t it m ay  be  conven i
ently  opera ted  from  either. T he  suction 
hose is sufficiently long  to  enab le  the stern  
section  to  be pum ped  out.

T he  m ast yard  an d  sail a re  stow ed on 
e ither side o f  the  decking and  secured by 
ru b b er strap s, th e  C .Q .R . an ch o r being 
sim ilarly  secured  im m edia te ly  fo rw ard  o f 
the m ast deck ring. T he  la tte r  is rendered  
w atertigh t by a  ru b b er cap  w hen the m ast 
is n o t stepped.

T he ca tam aran s a re  m oun ted  o n  o u t
riggers, w hich ru n  in  slides m oun ted  
a th w art each end  o f  the cen tre  section. 
T he  ou triggers a re  locked w hen  the ca ta 
m arans a re  in the ir o u tb o a rd  positions, 
o f  w hich there a rc  tw o; fu lly  extended 
w hen u n d er pow er o r  sail, and  closer in 
w hen paddling . E ach  p a ir o f  locks is con 
tro lled  by one w ire, w hich w hen pulled 
unlocks the ou triggers; each ca ta m aran  
m ay then  be slid in b o a rd , stow ed on  top  
o f  th e  decking and  locked in position , 
thus fac ilita ting  hand ling  a n d  tran sp o rt.

E ach  c a ta m aran  is filled w ith  tab le- 
tennis balls to  p reserve the buoyancy  in 
case o f  a  leak  o r  holing , and  is p rovided 
w ith a  d ra in  plug a t the low est point.

O ne doub le-b laded  paddle , in two 
sections, is stow ed on  the decking o f  each 
c a ta m aran , and  secured by ru b b e r straps. 
E ach  section  m ay be  used as a single- 
b laded padd le  if desired , and  should  the 
necessity arise, as a  ju ry  rudder. F o r 
this la tte r pu rpose a rope  g ru m m et is fitted 
on  each gunw ale in line w ith the back o f 
th e  a ft cockpit, to p rov ide a fu lcrum  
po in t fo r the paddle  shaft.
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PART view of 
the two-seater 
power canoe with 

enginein position. 
This unit, of three 
h o r s e - p o w e r ,  
manufactured by 
the Norman En
g in e e r in g  Co., 
Ltd., embodies 
light-alloy com
ponents to the 
extent of 50 per 
cent, of its total 

weight.

T he yoke lines fro m  the rud d er are  
carried  along  the cen tre  section  gunw ale 
an d  provided  w ith w ooden toggles a t  each 
co ck p it position . T hey  a re  kep t p e rm an 
ently  in tension  by ru b b e r cords, the ends 
o f  w hich a re  m ade fast to  the fo rw ard  
ou trigger slide.

A  w a te rp ro o f cover is p rovided fo r each 
cockpit, fo r use w hen th e  canoe  is c a rry 
ing one  person  only  o r  lying a t  m oorings.

T o  fac ilita te  carry ing  and  lifting, tw o 
handles a re  p rovided on the gunw ales, a t 
each end o f  the cen tre  section.

(e) Stern Section and Rudder
T hose points a lready  no ted  on  the bow  

in regard  to the w atertigh t ha tch , h and - 
hole and  cover, app ly  equally  to  the stern  
section , bu t the m ost n o tab le  fea tu re  is 
the p ropeller tunnel. T his, coupled  w ith 
the fact th a t the rudder b lade  is hinged 
to  th e  stock, enables the canoe to  traverse  
shallow  w ater and  to  be beached w ith 
ou t difficulty o r  risk o f  dam age to the 
p ropeller, w hich has an  add itiona l p ro tec
tion in th e  fo rm  o f  a  stainless-steel skeg 
an d  g uard  ring.

By m eans o f  a pulley  a t each end o f 
the yoke, th e  load  on  each yoke line is 
halved in  re lation  to the  reaction  on  the 
ru b b e r b lade, th e  m in im um  tu rn ing  circle 
d iam ete r being equal roughly  to  tw ice 
th e  length  o f  th e  canoe.

F o r  stow age and  in o rd e r to  detach  the 
s te rn  fro m  the cen tre  section , the yoke 
and  ru d d er m ay  be read ily  unshipped.

(f) Watertightness o f Ind ividual Sections
W hen considering the descrip tions o f

the th ree sections in the foregoing sub- 
parag raphs (c), (d) and  (e), it should 
be noted th a t each is an  independent 
w atertigh t section , so th a t if desired the 
bow and  stern  m ay be detached  from  the 
cen tre  section w hile afloat.

(g) Pow er U n it and Installation
T he m ain  specification details o f  the 

engine installed in the stern section  have 
a lready  been referred  to  in p a rag rap h  3, 
b u t a  general survey will fu r th e r em p h a
size its advantages.

W eighing only  65 lb. d ry , it has a lready  
proven  its reliability  in  a n u m b er o f  fields 
over a considerab le  period.

D ue to the ho rizon ta lly  opposed  tw in- 
cylinder fo u r-stroke  design, excellent 
balance and m echanical silence a re  
achieved, together w ith sm ooth  running.

T he  fan  a ir  cooling  is efficient, m ain 
tain ing  the engine co m p artm en t tem p era 
tu re  a t  approx im ate ly  100 degrees F. 
w ith in , o f course, close lim its dependen t 
upon clim atic  conditions. T h is efficiency 
is ob ta ined  by m eans o f  a  casing  w hich 
d irects the a ir  flow fro m  the fan  a ro u n d
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th e  engine, the a ir  in take  being th rough  
two m ushroom  ven tila to rs and  the  o u t
let th rough  the tw o cow l ven tila to rs, all 
loca ted  on  the ha tch  cover. T he  ad v an 
tages, due  to  th e  fac t th a t no  w ater pum p, 
filter, w ate r in take , o u tle t o r pipes a re  
necessary, w ill be read ily  apprecia ted .

A  full p ressu re  lu b rica tio n  system  is 
m ain ta ined  a t 30 lb. p e r square  inch by 
a  duplex-type gear pum p , w hich bo th  
feeds and  scavenges, th rough  drillings and 
d u c ts . N o  piping is used, thus obv iating  
the risk o f  fra c tu re  and  th e  resu ltan t 
fa ilu re  o f the system .

A n ad ju s tab le  re lief valve is included, 
and  the filler p ipe is b ro u g h t to  a con 
ven ien t position  on  top  o f  th e  casing.

A lthough  the engine and  all w ork ing  
parts  a re  to tally  enclosed, any  m inor 
ad ju stm en ts m ay be m ade th rough  the 
hatch  opening .

T he th ro ttle  an d  slow -runn ing  ad ju s t
m en t screw s on  th e  ca rb u re tte r  a re  access
ible, and  fo r c lean ing  the float cham ber 
m ay be rem oved together w ith the jets.

Since the m agneto  is m opn ted  on  top  
o f  the  engine, th e  co n tac t-b reak er po in ts 
■can be cleaned and  ad ju s ted  easily.

T ap p e t c learances m ay  be ad justed  
a fte r rem oving  the casing to p  and  valve 
gear covers.

T he th ro ttle  lever is m oun ted  in a con 
ven ien t position  o n  the s ta rb o a rd  side o f 
the a f t cockpit, and  m ay be 
quickly  unclam ped  from  its 
m o un ting  w hen  de tach ing  the 
s te rn  fro m  the cen tre  section.

T he  engine sw itch an d  choke 
co n tro l rod  a re  located  on the 
stern  decking.

E ng ine  s ta rting  is easy u n d er 
all cond itions by m eans o f  the 
d e tac h ab le  s ta rting  han d le  o p e r
a ted  from  th e  a f t cockpit.

T he  engine is m oun ted  on  
16.G. bearers and  a 12.G. bed 
p la te  by m eans o f  fo u r f- in . d ia. 
bolts.

T h e  ,'6-in. d ia. stainless steel 
p ro p e lle r sh aft, keyed and  g rub  
screw ed  in to  th e  engine coupling , 
en ters the  tunnel th ro u g h  a 
w ate rtigh t g land an d  runs in a

w ater-cooled  bearing  o f  syn thetic  m aterial 
in the o u tb o a rd  b racket.

R em oval o f  the engine fro m  the stern  
section  is a  sim ple and  speedy o p era tion . 
I t  m ay  be  lifted  th ro u g h  th e  h a tch , a fte r  
rem oving  the fo u r ho ld ing-dow n nu ts and  
co n tac t-b reak e r cover, an d  uncoup ling  
the p rope lle r shaft, th ro ttle  and  petro l 
connection .

U pon  rem oval o f  the engine casing, 
decarbon iz ing  is sim plified by  th e  d e tac h 
ab le  cy linder heads; the cylinders need 
no t be d istu rbed .

T he  1^-gallon petro l tank  is slung 
u nder the  decking, im m ediately  a f t  o f  the 
engine, an  add itiona l ru b b e r cap , to  
ensure w atertigh tness, being fitted over 
the existing filler cap  w here it passes 
th rough  the  decking.

T he  engine idles a t so low  a speed th a t 
no clutch has been deem ed necessary, 
the fo rw ard  m otion  and  th ru s t w ith the 
th ro ttle  closed being negligible.

(h ) Sa iling
T he canoe  is equ ipped  w ith a sim plified 

lateen  rig, and  u nder sail handles w ell, 
w ith  good perfo rm ance.

In conclusion , it shou ld  be po in ted  ou t 
th a t there  has recen tly  com e to light a 
m idd le -18th-century p rin t o f  a w ooden 
b o a t capab le  o f being d ism an tled  into 
th ree  sections fo r ease o f tran spo rt.

Close-up view of the power unit. Pistons, timing- 
case cover, valve-gear covers, crankcase and fly

wheel all consist of aluminium alloy.
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F o r  N e w  H o m e s :

W H Y  N O T  A L U M I N I U M ?
E .  C a r r i n g t o n ,  M . S c . ,  p r e s e n t s  a n  e l e m e n t a r y  s u m m a r y  o f  

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

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

a n d  i n  e x p e d i t i n g  t h e  r e a l i s a t i o n  o f  p o s t - w a r  p l a n n i n g .

E V E R Y O N E  w ill ag ree  th a t o n e  o f  
the m ost im p o rta n t jo b s to b e  done 
in the change o ver fro m  w ar to  

peace cond itions is the p rov ision  o f  
hom es fo r o u r people. I t is o f  th e  u tm o st 
im p o rtan ce  th a t h ap p y  fam ily  life should  
be resum ed as quick ly  as possible, 
because o n  h ap p y  fam ilies is based  a 
happy  n a tion . T o  th is end, it is essential 
th a t a  really  la rge  n u m b er o f  hom es 
shou ld  be  prov ided , a n d  those  w ho a re  
responsib le  fo r th e ir p rov ision  will 
doub tless look in all possib le d irections 
fo r m ateria ls  w hich can  be used fo r house  
building. T h ere  are , o f  course, w ell-tried 
m ateria ls  w ith know n p ropertie s , and  
these a re  su re  to  be used on  a  very large 
scale, a lth o u g h  w ar experience m ay have 
given new  ideas even in the  use o f  these 
m aterials. T h ere  a re  also  m ateria ls  ava il
ab le  w hich w ere n o t used fo r  this p u r
pose. A m ongst these a re  a lum in ium  and  
its alloys— the so-called  light alloys.

N o t very  m any years ago , a lum in ium  
was p rac tica lly  unkn o w n  to  th e  m an  in 
the stree t, an d  in p re-w ar days it w as on ly  
generally  know n as th e  m ateria l from  
w hich pans and  kettles could  be m ade. 
D u rin g  th e  w a r th e  position  com pletely  
altered , an d  a lum in ium  is now  know n to 
a  very  la rge  p ro p o rtio n  o f  o u r  peop le  as 
an  im p o rta n t m etal fo r the bu ild ing  o f  
a irc ra f t a n d  a irc ra f t engines. W hen used 
fo r these pu rposes, it has been an 
unqualified  success, an d  the u rg en t neces
sity  o f  m ak ing  the u tm o st use o f  its 
p ropertie s an d  im prov ing  those p ropertie s 
in every possib le w ay has prov ided  us 
w ith  a series o f  alloys w hich lend th em 
selves to  general use in very  m any  indus

tria l spheres. A m ongst th e  possib le-uses 
fo r a lum in ium  alloy  is th e  bu ild ing o f  
houses, and  w hen various a lternative  
m ateria ls  a re  being considered  fo r any 
p a r t o f  a house, those  responsib le  a re  
strong ly  advised to ask  them selves: 
“  W hy n o t a lum in ium ? Is it  n o t p o s
sib le  to  m ake use o f  the large am o u n t o f  
a lum in ium  w hich is availab le  instead of, 
o r  in ad d ition  to , the m aterials h ith e rto  
used? ” L e t it be said  a t  once th a t this 
does n o t m ean  the ind iscrim inate  substi
tu tion  o f  a lum in ium  fo r o th e r construc
tional o r  decora tive  m aterials. A lu 
m inium , like o th e r m ateria ls, has its 
lim ita tions, and  every effort should  be 
m ade to  find o u t w hether o r  n o t the a lu 
m in ium  alloy  will give th e  service 
expected  befo re  deciding to  apply  it fo r 
any  new  purpose. M ost o f  the producers 
o f  a lum in ium  alloys have research  
d epartm en ts , and  have  also  a fu n d  o f  
know ledge ob ta ined  from  in tensive 
experience during  the w ar. In  add ition , 
th ere  has recently  been fo rm ed  the A lu 
m inium  D evelopm ent A ssociation . Its 
pu rpose  is to  adv ise an d  assist those  w ho 
wish to  use a lum in ium  alloys an d  to  take  
every advan tage  o f the ir p roperties. T he 
A lum in ium  D evelopm ent A ssociation  is a  
very  young baby , b u t is going to b e  a  
very  v irile  one, and  anyone  w ho requires 
advice o r  assistance is strongly  advised to 
consu lt it. T h e  address is: U n ion  C h am 
bers, 63, T em ple  R ow , B irm ingham , 2. 
Phone, M id land  0847.

H aving  seen th a t a lum in ium  is n o t a 
panacea fo r  all ills, o r  a  pe rfec t substitu te  
fo r all an d  every o th e r bu ild ing  m ate ria l, 
let us try  to  see w hat it ac tua lly  is.
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A lum in ium  is a  m etal w ith a pleasing 
w hite appearance . I t is very  ligh t com 
pared w ith o th e r m etals, its specific 
g rav ity  being 2.7 com pared  w ith 7.5 fo r 
iron , 8.9 fo r copper an d  7.2 fo r zinc. 
C onsequen tly , a ton  o f  a lum in ium  will 
m ake  th ree  tim es as m an y  com ponen ts as 
a ton  o f  copper. A gainst this m ust be 
placed the h igher p rice  o f  a lum in ium . 
T h is has recently  been stab ilized  in th is 
co u n try  a t £85 per ton . H ow  this will 
com pare  w ith th a t o f  o th e r m etals 
rem ains to  be seen, b u t it  com pares very 
fav o u rab ly  w ith  the p re -w ar p rice  o f  £100 
per ton . M ost a lum in ium  alloys con ta in  
a t least 85 per cent, o f  a lu m in iu m  and  a re  
th ere fo re  classed as ligh t a lloys. A n 
im p o rtan t exception  is a lum in ium  bronze , 
w hich con ta in s ab o u t 10 per cent, a lu 
m inium  and  90 per cent, copper.

M any alum in ium  alloys can  be ro lled , 
forged o r  ex truded . O thers have quite 
good  fo u n d ry  p roperties. I t  is th e re fo re  
read ily  seen tha t, w hether a w ro u g h t o r  a 
cast a lloy  is requ ired , a su itab le  one  can 
p rob ab ly  be supplied.

A n o th e r m ethod  o f shap ing  m etals is 
by m achining. A lum in ium  alloys lend 
them selves qu ite  well to  all k inds o f 
m achining. Som e a re  n o t so good  as 
o thers. T hose  con ta in ing  a  h igh  p ro p o r
tion  o f  silicon d rag  som ew hat, and  the 
partic les o f  h a rd  silicon sho rten  th e  life o f 
the  too l. In  general, how ever, very high 
speeds m ay  be used w hen m achin ing  a lu 
m in ium  alloys, an d  som etim es the ease 
and  speed o f  m achin ing  enab les an  a lu 
m in ium  alloy  casting  to be produced  a t  a 
low er overall cost than  a sim ilar iron  
casting , a lthough  the “ as c a s t ” cost is 
higher. A ll tools should  be g iven well- 
polished cu tting  edges, an d  the teeth 
shou ld  be well spaced a n d  th e  angles so 
a rran g ed  th a t the tu rn ings o r  m illings a re  
speedily  rem oved an d  do n o t clog the 
tool. T he  fo llow ing  guides to  the 
m achin ing  o f  a lu m in iu m  alloys will help 
those  w ho m ay use them  in o u r  fu tu re  
hom es:—

(1) “ M ach in ing  o f  A lum in ium
A lloys, R esearch and  D evelopm ent 
B ulletin ,” published  by the  N o rth e rn  
A lum in ium  C o.. Ltd.

(2) “ M ach in ing  o f  W rough t A lu 
m inium  A lloys,” B ulletin N o. 7, p u b 
lished by the W ro u g h t L igh t A lloys 
D evelopm ent A ssociation .*

(3) “ R ecom m endations fo r  M ach in 
ing L igh t A lloy C astings,” published by 
M essrs. B irm ingham  A lum inium  C ast
ings (1903), L td.
T he  w eldab ility  o f  a lum in ium  alloys 

varies som ew hat, b u t p u re  a lum in ium  and  
m ost o f  the alloys m ay be w elded by 
either th e  gas o r a rc  process. A n excel
len t book le t entitled “ Fusion  W elding o f 
W ro u g h t A lum in ium  A lloys ” m ay  be  
ob ta ined  fro m  the W rough t L igh t A lloys 
D evelopm ent A ssociation ,*  the address 
o f  w hich is U nion C ham bers , 63, T em ple 
R ow , B irm ingham , 2.

A lum in ium  and  a lum in ium  alloy  sheet 
m ay  be  shaped  by beating  o r  sp inning, 
and  gu idance  on  these processes m ay be 
ob ta ined  fro m  th e  W rough t L igh t A lloys 
D evelopm ent A ssociation*  in  the  fo rm  o f  
an  in fo rm a tio n  bulletin  (N o. 9) entitled 
“ Spinning  and  P anel B eating o f  A lu 
m in ium  A lloys.”

A n im p o rtan t p o in t to  consider w hen 
con tem p la ting  th e  use o f  m etals fo r any  
pu rpose  is co rro sion  resistance. In 
general, the  alloys o f  a lum in ium  a re  re a 
sonab ly  co rro sion  resistan t. P u re  a lu 
m in ium  is qu ite  good , an d  the  best alloys 
are  the m agnesium  alloys, fo llow ed by 
the m agnesium -silicon alloys, and  the sili
con  alloys. Irm an n  says th a t w hile a lu 
m in ium  alloys a re  qu ite  su itab le  fo r use 
in  a  system  using circu la ting  w ater, they 
do n o t stand  up to  fresh  runn ing  w ater as 
well as co p p er alloys. W hen alum in ium  
is exposed to  the a ir  it quick ly  becom es 
coated  w ith a very th in  layer o f  a lu 
m in ium  oxide, w hich prevents the fu r th e r 
a ttack  o f oxygen. U nlike th e  oxide o f 
iron  (rust), th is layer resem bles th e  su r
face o f  the m etal and  does n o t becom e 
detached .

T he  hea t conductiv ity  o f  a lu m in iu m  is 
m uch b e tte r th an  th a t o f  iron , b u t n o t so 
good as th a t o f  copper. T he  relative 
figures, tak ing  silver as 100, are: copper

*The Wrought Light Alloys Development Association 
has now been incorporated in the Aluminium Develop
ment Association at the same address.
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I L F O R D

X - R A Y

FILMS
F O R

I N D U S T R I A L

R A D I O G R A P H Y

ILFORD INDUSTRIAL X-RAY FILM A
A n exceptionally fast screen film which can also be used without screens or with 
metal screens—a truly “  general purposes ” film, suitable for the radiography of all 
structures from the lightest to the heaviest, whether with X-rays or gamma rays.

ILFORD INDUSTRIAL X-RAY FILM B
A fast, non-screen film, insensitive to the fluorescence of salt screens, but usable 
with metal screens—an improvement on the general purposes film A for_ all expo
sures which either must be made without salt screens for the sake of definition, or 
svhich can economically, and for preference, be made without salt screens.

ILFORD INDUSTRIAL X-RAY FILM C
A  slow, fine grain, high contrast film for the detection of the finest detail in light 
structures, or in thin sections o f heavier materials, which can be easily penetrated. 
Ilford Industrial X-ray Film C is invaluable f o r :

(a) The detection o f micro-porosity in light alloy castings;
(ib) All cases, whether in radiography or in crystallography' where it is necessary 

to make accurate photometric measurements on the film.

For full descriptions of these and other Ilford X-ray materials write for booklet 
“ Ilford Products for Industrial Application of X-rays and gamma rays."

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
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92, a lum in ium  35 an d  iron  16. T he  elec
trica l conductiv ity  figures are : silver 100, 
copper 94, a lum in ium  57, iron  17. T he 
specific h ea t is 0.23 an d  is doub le  th a t o f 
copper (0.11) o r  iron  (0.11). In  sp ite  o f 
its com para tive ly  good th erm al conduc
tiv ity , a lum in ium  can  be  an  excellent hea t 
in su la to r. F o il is fixed on  a w ooden  o r 
s im ilar su p p o rt and  used as p a r t o f  the 
w alls o f  a room . T h e  su rface  o f  the  fo il 
reflects the  h ea t rays and  thus prevents 
the tran sfe r o f  hea t th rough  th e  wall.

T h e re  a re  several w ays o f  trea ting  the 
su rface  o f  a lum in ium  fo r  decora tive  p u r
poses, o r  to  im prove co rro sio n  resistance. 
A  process know n as th e  M .B .V . process 
consists in d ipp ing  the p a r t in a h o t so lu 
tion  o f  sod ium  ca rb o n a te  and  sod ium  
ch ro m ate  fo r  fo u r  to  five m inutes. A  
film is p roduced  w hich varies in co lour 
fro m  light to  d a rk  grey, w ith th e  alloy  
used. In th e  case o f  w rough t a lloys, the 
g ra in  show s th rough  th e  film, giving a 
decora tive  effect. T he  film im proves co r
rosion  resistance  b u t is n o t very  resistan t 
to  ab ras ion . I t  is very  ad h e ren t and  
form s an  excellent base fo r pain t, the 
adhesion  o f w hich it prom otes.

P a in t m ay  be applied  either on  the 
M .B .V . coating  o r on  the metal, su rface  
itself. I f  a  little  p a in t is rem oved  fro m  
th e  su rface  o f  iron  o r  steel, the  rusting  
process sp reads under the pa in t and  
even tually  qu ite  a  large a rea  o f  p a in t m ay  
be d islodged. T h is does n o t o ccu r w ith  
alum in ium  alloys.

A n o th e r su rface  trea tm en t w hich m ay 
be app lied  to a lum in ium  and  its alloys is 
know n as the  anod ic  trea tm en t. I t is an 
elec trical trea tm en t ca rried  o u t in either 
ch rom ic , su lphu ric  o r  oxalic  acid. A  
strong ly  ad h e ren t and  w ear-resisting  co a t
ing o f  a lu m in iu m  oxide is fo rm ed  o n  the 
alum in ium . T his m ay be  a lm ost tran s
p a ren t, o r  m ay  v a ry  in  co lo u r fro m  d a rk  
grey to b ronze , accord ing  to  th e  alloy  and  
the process used. T he  coating  is c o rro 
sion resistan t, and  the co rrosion  resist
ance m ay  be increased  by sim ple chem ical 
m ethods. T h e  film m ay also be dyed, 
very  p leasing effects be ing  o b ta ined . I t  is 
thus possib le to  p ro d u ce  a lum in ium  parts  
w hich  m atch  th e  fu rn ish ings o f  the hom e.

U nder special conditions, the anodized  
surface  gives excellent reflectivity.

A lum in ium  alloys m ay also be e lec tro 
plated. T h is is by no m eans an  easy p ro 
cess and  w hatever coating  is requ ired  it 
will be necessary  to  first deposit n ickel, 
using one o f  several special m ethods, 
a fte r  w hich any  o th e r m etal w hich is n o r
m ally used fo r e lec tro -deposition  m ay be 
deposited  on  the  nickel.

A lum in ium  alloys take a good polish. 
It requ ires som e experience to o b ta in  
iden tical co lou r on  a b a tch  o f  parts , bu t, 
w hen p roperly  done, the effect is very 
p leasing. I t is necessary  to lacquer a  
polished  su rface  in o rd e r to  avo id  the 
effects o f finger m arks.

A lum in ium  itself is ra th e r w eak, its ten 
sile streng th  being 4 to 9 to n / in .2 acco rd 
ing to its pu rity  and  its m echanical and  
therm al trea tm en t. O n th e  o th e r hand , it 
has excellent ductility  and  can  there fo re  
be shaped  easily  by m echanical m eans. I t 
presents difficulties in the foundry , and 
hence is only  used fo r ho llow are and 
s im ilar castings. In  th e  fo rm  o f  sheet, 
how ever, o r as tubes, w ire, o r  w rough t 
sections, it is w idely used. T he  w rough t 
sections a re  m ade by ex trusion , i.e., push 
ing the alum in ium  th rough  a die, and  a  
very w ide range o f  sections is availab le . 
M essrs. B ritish A lum in ium  C o., in their 
“ A lum inium  Facts and  F igures," 1938, 
show  a good selection o f  these, including 
rod, angles, channels, g lazing beads, 
cover m ouldings, handra ils , gu tterings, 
etc. T he sections regularly  supplied  by 
this com pany  n u m b er nearly  4,000. T hey 
say  (“  A lum in ium  F acts and  F igu res,"  
1938, p. 79): “ T he  facility  w ith w hich 
alum in ium  can  be ex truded  is one o f  its 
m ajo r p roperties. B ecause o f  th is, the  
use o f  ex truded a lum in ium  sections 
instead  o f  m achined  o r  cast com ponen ts 
will o ften  show  aston ish ing  econom y. 
Should  any  p a rticu la r pu rpose  n o t be m e t 
by one  o f  the  existing dies, th e  p roduc tion  
o f  a new  d ie  is by no  m eans an  expensive 
m atter, and  w ould  be  justified w hen the 
to ta l requ irem en ts w ere very sm all.”  
O wing to  the  h igh ductility  o f  a lum in ium , 
extruded sections can  easily be ben t.

Sheet is supplied  in several fo rm s. A s



6 1 0 LIGHT METALS D ec e m b e r ,  1 9 4 5

a  resu lt o f  m echan ical o r  th e rm a l tre a t
m ent, it m ay  be “  h a rd ,” w ith  a tensile 
streng th  o f  m ore  th an  9 to n s /in .2, “ h a lf 
h a rd ,” w ith a tensile streng th  betw een 7 
and  84 to n s /in .2, o r  “  so ft,” w ith  a tensile 
s tren g th  betw een 5 and  64 to n s /in .2. T he  
su rface  m ay have a b rig h t finish, a  frosted  
o r  sa tin  finish, o r  a  specially  polished 
m irro r finish. I f  it is to  be anod ized , it 
shou ld  be o rd ered  as “ anodizing  
q u a lity .”

F la t sheet is supplied  dow n to 30 
S .W .G ., b u t fo r  gauges th in n er than  
16 S.W .G . it is m ore  econom ical to  o rd e r 
th e  sheet in coil fo rm .

T h ere  a re  several grades o f  “ p u re  ” 
a lum in ium , d istinguished  by the ir degree 
o f  pu rity : 99.99 per cent, a lum in ium  sheet 
is used a lm ost exclusively fo r reflectors. 
W hen trea ted  by a special anod ic  process, 
it gives really  high reflectivity.

99.5 p e r cent, a lu m in iu m  is m ade  into 
sheet and  foil and  is used w here the 
highest co rro sion  resistance, e lectrical 
co n duc tiv ity  o r  ductility  is requ ired .

99.6 per cen t, m etal is s im ilar to  99.8 
per cent, quality , and  m ay be  used w here 
its som ew hat in fe rio r p roperties a re  
accep tab le .

99 p e r cent, a lum in ium  is ava ilab le  in  a 
variety  o f  fo rm s, such  as sheets, tubes, 
ho llow are, panelling , food  con ta iners , 
m ould ings, etc. Its streng th  increases 
w ith cold w ork , b u t this increase is 
accom pan ied  by a d ro p  in ductility . It 
can  be cold w orked  an d  w elded.

B efore th e  w ar, there  w ere a  large 
nu m b er o f  a lum in ium  alloys availab le , 
and  these w ere being added  to a t qu ite  a 
rap id  ra te . F rank ly , m any  o f  these w ere 
no  b e tte r th an  those  a lready  in  use, and  
there  w as no sou n d  reason  fo r the ir in tro 
du c tion . W hen th e  w ar cam e, b o th  in 
th is co u n try  an d  in A m erica , the nu m b er 
o f  alloys to  be used w as reduced to a 
m in im um . T his sim plified th e  supply  
prob lem  and  enabled  sc rap  to  be segre
ga ted  and  rem elted  to  p roduce  useful 
alloys. I t is h oped  th a t the n u m b er o f 
alloys w ill rem ain  sm all and  th a t those 
w ho requ ire  a lum in ium  alloys fo r  use in 
o u r  hom es w ill o rd e r one o f  the w ell-tried  
alloys. T hey  will help the p roducers and

will help  them selves by using an  alloy  the 
p roperties o f w hich a re  well know n 
because  o f  w ide and  in tensive app lica tion  
d u ring  the w ar.

A  com m ittee  w as fo rm ed  d u ring  the 
w ar in  o rd e r to  gu ide and  advise all the 
G o v ern m en t dep artm en ts  in the use o f  
m etals. A  schedule w as issued, know n 
as the S .T .A . 7 schedule, and  all G o v e rn 
m en t dep artm en ts  o rd e r m etals by 
reference  to  this schedule. It is hoped  
tha t, eventually , m ost p riva te  firm s will 
also do so. G ro u p  N o. 6— alum in ium  
alloys— has recen tly  been issued, and  it 
will be found  to  con ta in  a  w ide ran g e  o f  
w rough t and  cast alloys from  w hich 
m ateria l could  be selected to fulfil any  
purpose  fo r w hich a n  a lum in ium  alloy 
can be used. T he S .T .A . 7 schedule is 
ava ilab le  fro m  the B ritish S tandards 
In s titu tion , 28, V ic to ria  S treet, L ondon , 
S.W . T he  g rades o f  pu re  a lum in ium  
m en tioned  above a re  included in G ro u p  
N o. 6.

If  g rea te r streng th  is requ ired  th an  is 
o b ta ined  w ith  pu re  a lum in ium , a lu 
m in ium  alloys a re  used. T hese  m ay  be 
div ided in to  tw o classes— w ro u g h t alloys 
an d  cast alloys. W rough t alloys a re  so 
called because they  can  be fo rm ed  into 
shape  by rolling, fo rg ing  o r  extrud ing . 
C ast alloys are , o f  course, those  w hich 
can  be used in the fo u n d ry  fo r  the p ro 
d uc tion  o f  castings. As befo re  m en
tioned , th e  ad d itio n  o f  a lloy ing  m etals 
gives g rea te r streng th . T he w ork ing  o f 
these alloys by one  o f  th e  ab o v e  m ethods 
gives still g rea te r streng th , an d  this can 
be fu rth e r im proved  in som e cases by 
heat trea tm en t. O nly  those  alloys w hich 
con ta in  co p p er a n d /o r  m agnesium  can  be 
h ea t trea ted . T he  fo llow ing  m ay be co n 
sidered  to  be a  good  a ll-ro u n d  selection  o f  
w rough t a lum in ium  alloys: A W  2 in the 
S.T .A . 7 schedule. 9-14 per cent, silicon. 
T h is is su itab le  fo r low - to  m edium - 
streng th  app lica tions. T he so fte r tem 
pers have  good ductility . It m ay be 
o b ta ined  in  the  fo rm  o f  b a rs  an d  sections, 
sheet strip , tubes an d  w ire. I t is also 
availab le  in the fo rm  o f  so ft rivets and  as 
W'elding rod. It is an  excellent a lloy  fo r 
w elding, and  the rod is useful fo r w elding
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castings in 11 per cent, silicon alloy: 5 per 
cent, silicon (A W  1) is an o th e r  good  w eld
ing alloy.

A n a lloy  w ith  a sm all a m o u n t o f  m an 
ganese (A W  3) m ay  be used fo r sim ilar 
app lica tions to  99 per cent, a lum in ium . 
In  view  o f  its g rea te r streng th  (11 to  15 
to n s /in s .2), ligh ter gauges m ay  be used 
than  a re  called fo r in  the case o f  p u re  
alum in ium . It m ay be sp o t o r  fusion 
welded.

Several alloys a re  ava ilab le  con ta in ing  
m agnesium  as th e ir ch ief add ition , gen er
ally w ith  a little  m anganese  also . T he 
first o f  these, A W  4, is used fo r  low - o r 
m ed ium -strength  app lica tions. I t  m ay  
be used fo r  sk ins, p ressings, floors, p ipes, 
hand ra ils , etc. T he  so ft tem per has good 
ductility  (18 p e r cent, e longation). I t  m ay 
be sp o t o r  fusion  w elded.

A W  5 has a  som ew hat h igher streng th  
than  A W  4, and  m ay be used fo r sim ilar 
purposes. I t  can  be sp o t w elded and , 
w ith care , m ay  be fu s ion  w elded.

A W  6 has som ew hat sim ilar p ro p e r
ties to  A W  4, b u t is used fo r  m oderately  
strong  parts  in the ha lf-h a rd  tem per o r 
after-co ld  w ork ing  so ft m aterial. I t m ay 
be sp o t w elded and  is fusion  w elded w ith 
difficulty. M ed ium -streng th  rivets are  
o b ta in ab le  in this a lloy , w hich a re  driven  
cold as received.

A W  7 is used fo r h igh-streng th  ap p li
cations. I t  is a  s im ila r alloy  to  A W  6.

A W  8 is a  free-cu tting  alloy  su itab le  fo r 
use in au to m atic  m achines. I t is su itab le  
fo r m ed ium -streng th  app lica tions.

W e now  com e to a  series o f  heat- 
trea tab le  alloys. T he  full h ea t trea tm en t 
o f  a lum in ium  alloys consists o f  tw o 
processes. In  the  first one the alloy  is 
heated a t an  accu ra te ly  con tro lled  tem 
pera tu re  a  little  ab o v e  500 degrees C. and  
w ater-quenched . T his is know n as the 
so lu tion  h ea t trea tm en t. In  th e  second 
one it is heated  a t a low er tem p era tu re—  
ab o u t 150 degrees C .— w ith sim ilar 
accu ra te  co n tro l an d  e ither w ater- 
quenched  o r  a ir-coo led . T h is is know n 
as the p rec ip ita tion  trea tm en t. Som etim es 
only th e  so lu tion  trea tm en t is given. I f  
m axim um  streng th  is requ ired , w ith a 
som ew hat low er ductility , b o th  trea tm en ts

are  given and  the a lloy  is said  to  have  
been fu lly  heat treated .

A W  9 has qu ite  a  sm all add ition  o f  
m agnesium , an d  w hen so lu tion  heat- 
trea ted  is used fo r low -streng th  app lica
tions. I t  has excellent ductility  (20 per 
cent, e longation). W hen fu lly  heat trea ted  
it m ay be used fo r  m odera te  streng th  
app lica tions. I t is specially useful fo r 
th in  sections, such as g laz ing  bars , and 
has good w eldability.

A W  10 has m edium  to high streng th  
accord ing  to the hea t trea tm en t given. 
It has good w eldability . I f  annealed  o r  
given so lu tion  hea t trea tm en t it has very 
good fo rm ing  p roperties and  is used fo r 
s truc tu ra l parts  and  m ouldings.

A W  11, m edium  to high strength  
accord ing  to heat trea tm en t. It is used 
fo r  s truc tu ra l m em bers, as A W  10, and 
fo r m echanical parts.

A W  12, m edium -streng th  w ire and  
rivets. R ivets a re  supplied  so lu tion  heat 
trea ted  and  a re  driven cold as received.

A W  13, w ire and  rivets fo r high- 
s treng th  app lica tion . R ivets a re  headed 
from  so ft w ire and  m ust be  given the 
so lu tion  trea tm en t an d  d riven  w ithin 
2 hrs. o r  else sto red  in a re frigera to r. T he 
p rec ip ita tion  changes tak e  p lace in this 
alloy a t o rd in ary  tem pera tu res.

A W  14, fu lly  hea t trea ted  forgings, su it
ab le  fo r use a t elevated tem pera tu res; 
good m achinability . A W  15, su itab le  fo r 
highly stressed structu res, b u t if co rro sion  
resistance is requ ired , on ly  the so lu tion  
hea t trea tm en t shou ld  be  given.

A W  16 is no rm ally  used w here h ighest 
streng th  is required . It is supplied  fully 
heat trea ted , and  has good m achinab ility .

A W  17 and  A W  18 a re  su itab le  fo r 
app lica tions requ iring  high strength  a t 
elevated tem pera tu res.

If co rro sion  resistance is im p o rtan t, the  
alloys w hich a re  least co rrosion  resistan t 
m ay be “ clad  th a t is, covered w ith a 
th in  coating  o f  pu re  a lum in ium  o f  the
99.5 per cent, g rade. In  th is w ay a  
m ateria l w ith  h igh streng th  m ay  be  given 
a  su rface  w hich is co rro sion  resistan t.

In  general, w rough t alloys possess 
be tter physical p ropertie s  th an  cast alloys, 
bu t they a re  m ore  expensive because  o f
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th e  w ay in w hich they a re  p repared . I f  
cheaper parts  a re  requ ired , especially if 
the num bers requ ired  a re  sm all, o r  a re  
likely to  v ary , castings w ould  be  p re fe r
able. T h ree  k inds o f  castings m ay be 
ob ta in ed  in  a lum in ium  alloys, nam ely , 
sand , g rav ity  d ie , and  p ressu re  d ie  cast
ings. I f  only  a  lim ited  n u m b er o f  castings 
a re  requ ired  they  should  be m ade by 
m eans o f  sand  m oulds, because the cost 
o f  the g rav ity  o r  p ressu re  d ie  w ould 
be proh ib itive. A gain , if the casting 
is o f  com plica ted  shape, o r  is very long, 
it will be m ade in sand . If large quantities 
a re  requ ired , o r  if d im ensional accuracy  
is necessary , die castings a re  called for. 
T he  decision as to w hich kind o f  die 
should  be used w ould  depend  upon 
several fac to rs.

If there  is u ndercu t on  the casting  
the p ressu re  process can n o t be used, bu t 
a gravity  d ie w ith either a steel co re  m ade 
in several parts , o r a sand  co re , can  be 
em ployed. If som e sections a re  ra th er 
th ick  the casting  w ould n o t be  p roduced  
sa tisfac to rily  in a  p ressure die. A gain , if 
heat trea tm en t is requ ired , to  give m ax i
m um  streng th , p ressu re  d ie  castings w ould 
n o t be chosen  as they  do no t lend  th em 
selves to  h ea t trea tm en t. N e ith e r a re  they 
easy to anodize. T he size o f the casting  
also con tro ls the choice o f  process, as the 
p ressu re  process is only  su itab le  fo r  sm all 
castings. O n the o th er hand , if abso lu te  
accu racy  o f  shape  is requ ired , w ith such 
dim ensional lim its as ± .002 in., o r if it 
is desired  to  p roduce  sm all castings w hich 
requ ire  no  m achin ing , excep t p erhaps th e  
ream ing  o f a few holes, the pressu re  p ro 
cess is indicated . T he process is very su it
ab le  fo r the  p ro d u c tio n  o f  castings w ith  
w ord ing  o r  d iag ram s cast on . R eally  sh a rp  
im pressions a re  ob ta ined . It should  be 
poin ted  o u t th a t if the le tters a re  raised 
on  the casting  th e  cost o f  m ak ing  th e  die 
is m uch  less th an  if  they  a re  sunk . If 
castings a re  requ ired  very qu ick ly  to 
enab le  w ork  to  be sta rted  on  a few  houses, 
w ooden  pa tte rn s  could  first be m ade, 
perhaps o f  a  fa irly  rough  type, and  a fa ir 
am o u n t o f  m ach in ing  m ay  be  necessary  to  
o b ta in  the com ponen t in its final shape. 
M eanw hile, the die is being m ade, and

w hen it is ready  castings will be p ro 
duced  w hich will requ ire  very  little 
m achin ing , in  the sam e a lloy  as w as used 
fo r  the sand  castings. T h is ad ap tab ility  
o f  a lu m in iu m  alloys could  be  m ade g rea t 
use o f  w hen large  num bers o f  p a rts  a re  
requ ired , first very quickly  in sm all 
num bers, and  la te r  in  g radua lly  increas
ing num bers. A  new  process has recently  
been in troduced  w hereby  castings a re  
m ade in a lum in ium  dies in stead  o f  iron  
dies. T his process is likely to  en large  the 
scope o f  die casting , and  it ap p ears  
p ro b ab le  th a t such things as w indow  
fram es will be  cast by this m ethod  instead 
o f  being bu ilt up fro m  w rough t sections, 
o r  cast in sand , a  m ethod  w hich w ould  
necessita te a fa ir  am o u n t o f  a f te r  tre a t
m en t in o rd e r to  o b ta in  a good-look ing  
surface.

In  bo th  the p ressu re  and  the grav ity -d ie  
casting  process inserts o f  heavy  m etal 
such  as b rass o r  steel a re  “ cast in  ” to  the 
casting , by p lacing them  on  a  secure sea t
ing in th e  die an d  ru nn ing  th e  m etal in 
in the usual w ay.

T he  alloys w hich m ay  be used fo r all 
th ree casting  processes a re  those  to  A ir 
M in istry  specification D .T .D . 428 and
D .T .D . 424, an d  to B ritish  S tandard  
Specification 2L33. T hese  a re  N os. A C  1, 
A C  4 an d  A C  6, respectively , in  the 
S .T .A . 7 schedule. T hey a re  n o t heat 
trea ted . T he  first tw o a rc  p repared  in the 
a lum in ium  refinery fro m  scrap  re tu rned  
fro m  alum in ium  found ries an d  m achine 
shops, and  a re  th e re fo re  com parative ly  
cheap . 2L33 m ust be pu re , an d  as the 
m olten  m eta l requ ires a  special trea tm en t 
know n as m odification  it is a  little  m ore  
expensive. T h is a lloy  is one  o f  th e  best 
in existence fo r  casting  really  th in  
sections. I t has good ductility ; th e  speci
fied figure is 5 per cent, e longation , bu t 
10 per cent, is generally  ob ta ined .

A n o th e r a lloy  p roduced  fro m  sc rap  and  
given a  specification  d u ring  th e  w ar by 
L igh t A lloy C o n tro l is L .A .C . 112. T h is 
is a  som ew hat sim ilar a lloy  to  2L33, and  
is very  useful fo r p ressu re  d ie  castings. 
I t is A C  2 o n  th e  S .T .A . 7 schedule. L igh t 
A lloy C o n tro l developed  an o th e r a lloy  
know n as L .A .C . 113A from  scrap  w hich
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con ta ined  zinc. It is qu ite  a  good  alloy, 
and  its com para tive ly  h igh  specific 
g rav ity , d u e  to  its high zinc con ten t, 
w ould n o t be d e trim en ta l to  its use in 
houses. I t  is A C  3 on  the S .T .A . 7 
schedule.

A C  5 is an  excellent co rrosion-resisting  
alloy , and  m igh t be fo u n d  very  useful fo r 
special app lica tions, w here co rrosive  co n 
d itions m ay  be m et w ith. N o n e  o f  the 
above castings a re  hea t trea ted , and  if 
cheapness w ere the p rim ary  considera tion  
w hen choosing  an alloy , one  o f them  
w ould no d o u b t be chosen.

W e now  com e to  hea t-trea tab le  alloys. 
F or genera l use, there  a re  tw o alloys, 
num bered  A C  7A  and  A C  7B. T hese are  
g rouped  together because they  have 
som ew hat sim ilar com positions, d ifferent 
add itions being m ade to  refine th e  grain . 
T hey  can b o th  be used fo r sand  o r 
gravity  d ie casting.

If high streng th  is required , especially 
if som e ductility  is also needed, high- 
pu rity  alloys a re  used w hich requ ire  close 
technical co n tro l and  g rea t ca re  in casting  
and  hea t trea tm en t. T w o alloys o f  this 
type a re  the m agnesium , co rro sion -resist
ing alloy  A C  9, and  th e  copper-con ta in ing  
alloy w hich is num bered  A C  10A, if given 
a single heat trea tm en t, and  AC 10B, if 
given a doub le  heat trea tm en t. These 
alloys a rc  by  no  m eans easy to use in the 
sand  fo u n d ry , and  in th e  g rav ity  d ie  shop 
a re  on ly  used  fo r castings o f  sm all size  o r  
sim ple shape. N evertheless, a  very large 
tonnage  o f  b o th  sand  an d  d ie castings h as 
been cast du ring  the w ar fo r a irc ra ft 
parts. I f  som ew hat low er tensile and 
elongation  figures a re  accep tab le , and  
especially  if the casting  is difficult to cast, 
A C  8 cou ld  be used. T h is is sim ilar to 
A C  6 an d  has excellent casting  p roperties 
fo r e ither sand  o r  die castings.

T h ere  is a  type  o f  a lloy  w hich, a fte r  
being h ea t trea ted , m ay  be  used a t  fairly  
high tem pera tu res  (say, 300 degrees C.)» 
w ithout losing the benefit o f  hea t tre a t
m ent. T hese a re  classed as the p iston  
alloys, b u t they  m ay , o f  course, be used 
fo r o th e r purposes. O ne o f  these alloys 
w as developed by  L igh t A lloy C on tro l 
an d  w as labelled  L .A .C . 10 (AC 11).

L ike the o th e r L .A .C . alloys, it was 
developed in o rd e r to  use up scrap , and  is 
th ere fo re  a  com parative ly  cheap  alloy. It 
is only  used fo r ligh t-du ty  pistons. 
A n o ther p iston  alloy (A C 13) w as 
developed by the N a tio n a l Physical 
L ab o ra to ry  during  the 1914-1918 w ar fo r 
h igh -tem pera tu re  use, an d  called Y  alloy. 
It is o ften  looked  upon  as the cast equ iva
lent o f the w rough t alloy  D uralum in . 
T h e re  a re  tw o h igh-streng th  p iston  alloys 
w hich a re  im provem ents o n  Y alloy. 
T hese  a re  A C  14A an d  A C  14B. T hey 
have a h igher tensile streng th  and  are  
ra th e r m ore castable.

If an  alloy  is requ ired  w hich w ith 
stands h igh tem pera tu res reasonab ly  well, 
an d , in  add ition , has a com parative ly  low  
coefficient o f  expansion , A C  12 m ay  be 
fo u n d  suitab le . It should  be no ted , how 
ever, th a t th is a lloy  has the w orst 
m achin ing  p roperties o f  all the  a lu 
m in ium  alloys, and  requ ires considerab le  
care  an d  experience if a first-class surface 
finish is to  be ob ta ined .

N o  d o u b t m any o f  those w ho con tem 
plate  using alum in ium  o r  its alloys in the 
construction  o r  d eco ra tion  o f  o u r hom es 
w ould like fu r th e r details o f  the alloys 
given above, a n d  m igh t also  like to  know  
if there  a re  alloys w hich w ould  be 
specially  su itab le  fo r som e new  o r 
unusual app lica tion . F u ll de tails as to  
specified com position  and  physical p ro 
perties, and  the hea t trea tm en t requ ired , if 
any , a re  given in  the re levan t A ir M in is
try  (D .T .D .) o r  B ritish S tan d ard  (B.S.S.) 
Specification. T he  availab le  equivalents 
to  S .T .A . 7 alloys a re  as fo llow :—

A lum inium  Equivalent
A4 99 per cent, aluminium

ingot .. B.S.S. 2L31
99 per cent, wrought 

bars and sections, as
extruded .. • • B.S.S. L34

99 per cent, tubes,
1 hard .. • ■ B.S.S. 4T9

99 per cent, sheet and 
strip, soft .. •• B.S.S. 2L17

99 per cent, sheet and 
strip, A hard . • B.S.S. 2L16

99 per cent, sheet and
strip, hard .. • • B.S.S. 2L4

99 per cent, wire and 
rivets • • - • B.S.S. L36
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W rought Alloys E quivalent

AW  3 Sheet and  strip , 1 hard D .T .D . 653
Sheet and  strip , } hard D .T .D . 213A

AW  4 Bars and sections, as
extruded B.S.S. L44

Tubes, soft D .T.D . 310B
Tubes, ) hard D .T .D . 440
Sheet and  strip , s o f t . . D .T .D . 634
Sheet and  strip , k hard D .T .D . 606

A W  5 Sheet an d  strip , s o f t . . D .T.D . 180B
A W  6 W ire, welding rod  and

rivets, soft D .T .D . 303
AW  7 Bars and  sections, soft D .T .D . 297

T ubes, soft D .T .D . 190
Sheet and strip , s o f t . . D .T .D . 182A

AW  8 Bars for m achining
(free cutting) B.S.S. 1080

AW  11 Bars an d  sections,
so lu tion  H .T . D .T .D . 443

B ars an d  sections,
fully H .T ..................... D .T .D . 423A

AW  12 W ire and rivets, solu
tion H .T . D .T .D . 327

AW  13 W ire and rivets, so lu
tion H .T ....................... B.S.S. 2L37

AW  14 Forgings, fully H .T .. . D .T.D .
D .T.D

. 130A 

. 410
AW  15 Bars, sections and

forgings; solution 
H .T . . .  . .  B.S.S. 6L1

B.S.S. 2L39
F ully  H .T ..............................D .T .D . 364A
Tubes, so lu tion  H .T . . .  B.S.S. 5T4
Fully H .T .............................. D .T .D . 464
Sheet and strip , so lu

tion  H .T ............................D .T .D . 603
B.S.S. 5L3

Sheet and  strip , fully
H .T . . .  .'. D .T .D . 646

A lum inium  - c o a t e d  
sheet and  strip , so lu
tion H .T ............................D .T .D . 390

D .T .D . 610
A lum inium  - c o a t e d  

sheet, fully  H .T . . .  D .T .D . 546 
A W  16 Bars and sections, fully

H .T . . .  . .  D .T .D . 363A
A W  17 Forgings and stam p

ings, fully H .T . . .  B.S.S. 4L25 
A W  18 Forgings and  stam p

ings, fully H .T . . .  B.S.S. 2L42

C asting Alloys
A C 1 Sand and gravity  d ie . . D .T .D . 428
A C  2 Pressure die L .A .C . 112
A C  3 Sand L.A .C . 113A
A C 4 Sand, gravity  and  pres

sure ............................. D .T .D . 165
A C 5 Sand and gravity  d ie . . D .T .D . 424
A C  6 Sand, gravity and  pres

sure . . B.S.S. 2L33

C asting Alloys Equivalent
A C  7 Sand and gravity die, A D .T .D . 133C

Sand and gravity  die, B D .T .D . 287
A C 8 Sand and gravity  die,

artificially aged, A . . D .T .D . 240
Sand and  gravity die,

fully  H .T ., B D .T .D . 245
A C  9 Sand and gravity die,

solution H .T . D .T .D . 300
A C  10 Sand an d  gravity  die,

A , so lu tion  H .T . . . D .T .D . 298
Sand and gravity  die,

B, fully H .T . D .T .D . 30.4
A C  11 Sand and gravity die,

fully H .T ...................... L .A .C . 10
A C  13 Sand and gravity  die,

fully H .T ..................... B.S.S. L35
A C  14 Sand and gravity die.

A, fully  H .T . D .T .D . 131B
Sand and gravity  die,

B, fillly H .T . D .T .D . 255

D .T .D . specifications m ay be ob ta ined
from H .M . S ta tionery  Office, Y ork
H ouse , K ingsw ay, L ondon , W .C .2.

B.S.S. specifications m ay  be  ob ta ined  
fro m  the B ritish  S tandards In s titu te , 28, 
V ictoria  S treet, L ondon , S .W .l.

A ny fu r th e r inquiries regard ing  cither 
w rough t o r  cast alloys shou ld  be sen t to 
the A lum in ium  D evelopm ent A ssocia tion  
a t  th e  address a lready  given.

In  ad d itio n  to  jo in ing  a lu m in iu m  alloy  
p arts  to ge ther by w elding o r  riveting , it 
m ay  be fo u n d  desirab le  to  fix a lum in ium  
p arts  to  w ood  o r  sim ilar m ateria l. I f  
steel screw s a re  used, there  is alw ays a 
d an g er o f  e lec tro ly tic  co rro sion , due  to 
the setting  u p  o f  a ga lvan ic  cell w hen tw o 
un like  m etals a re  in  con tac t, especially  if 
they  becom e w et. In  o rd e r to  avoid  this 
troub le , a lum in ium  screw s m ay be used. 
T hey  a re  availab le  w ith  raised , ro u n d  o r 
co u n te rsu n k  heads, and  th e  sizes a re  
g iven in  the B ritish  A lu m in iu m  C o .’s 
“  A lum in ium  Facts and  F igu res,"  1938, 
pp. 74-75.

I t  is hoped  th a t the ab o v e  acco u n t has 
show n th a t a lum in ium  a n d  a lum in ium  
alloys a re  exceedingly useful fro m  bo th  
th e  co n stru c tio n a l and  d eco ra tive  po in ts 
o f  view , fo r  the  constru c tio n  an d  im 
provem en t o f  o u r hom es. W hen co n 
sidering, then , the v a rio u s a lternatives 
w hich can  be  used  fo r th e  rap id , co n stru c 
tion  o f  a  la rge  n u m b er o f  houses— w hy 
no t a lum in ium ?
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N e w  L o w - p r ic e d  C a r  in  A lu m in iu m
T h e  P e o p l e ’s  C a r  o f  F r a n c e ,  D e s i g n e d  b y  J .  A .  G r é g o i r e  

a n d  P r e f e r r e d  to  a n d  D e s c r i b e d  o n  M a n y  P r e v i o u s  O c c a s i o n s  

i n  “ T i g h t  M e t a l s , ”  w i l l  S o o n  b e  S e e n  o n  T o a d s  i n  G r e a t  

B r i t a i n .  M a n u f a c t u r i n g  R i g h t s  f o r  t h e  B r i t i s h  F m p i r e  

f o r  t h i s  M o d e l  H a v e  B e e n  A c q u i r e d  b y  a  B r i t i s h  G r o u p

IT  is know n th a t C ol. D cvereux  recently  rem arkab ly  low  pe tro l consum ption  of 71
m ade a flying visit to  P aris to  secure miles per gallon  a t 30 m iles per h o u r and

the m an u fac tu rin g  rights o f the ca r 58 m iles per gallon  a t 60 m iles per hour,
designed by J. A. G rég o ire  w hich the T he  gearbox  is o f fou r-speed , overdrive

F rench  G o v ern m en t has 
chosen to  m an u fac tu re  as 
the “ N a tio n a l C ar.’-

T h is c a r em braces 
m any novel fea tu res, the 
ch ie f o f w hich is th a t the 
m ain  s tru c tu ra l m em bers 
a re  m ade up  o f  a lu 
m in ium  castings, a 
fe a tu re  w hich offers g rea t 
econom ies in p roduc tion  
costs.

T h is fou r-sea te r, fron t- 
w heel-drive ca r w eighing 
on ly  800 lb ., is pow ered 
by  an  a ir-coo led  549 c.c. 
engine w hich gives the

ILLUSTRATED at the
1 left is a view of the 
chassis and scuttle as
sembly of the Gregoire 
car. All the significant 
elements here are in 
light alloy. Reproduced 
below is an illustration 
showing further struc
tural details.
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type. T here  is independen t suspension  on 
all wheels.

It is an tic ip a ted  th a t this c a r w ill be 
sold a t a p rice considerab ly  below  any  so 
fa r  ava ilab le  in G re a t B ritain .

M an u fac tu re  in th is coun try , in co n 
ju nc tion  w ith  trac to rs  and  o th e r cars, will 
be u n dertaken  by W. D. K endall, M .P ., 
o f  ! G ra n th a m  P rod u c tio n s L td ., w ho 
hopes to m ain ta in  an  o u tp u t o f  500 cars 
per week.

T h is new  car has been so designed as 
to  take  fu ll ad v an tag e  o f  the rem arkab le  
co m bina tion  o f  lightness an d  streng th  
offered by m odern  a lum in ium  alloys, and  
o f  the highly  developed p roduc tion  
techniques w hich h ave  been  evolved d u r
ing the w ar.

I t is an tic ip a ted  th a t the advan tages 
derived  fro m  th é  extensive use o f  light 
alloys in this ca r will c rea te  a w ide 
in terest in the fo rm  o f  construc tion  
em ployed  an d  th a t it  w ill be inco rpo ra ted  
in o th e r m an u fac tu re rs’ designs.

F o r the m an u fac tu re  o f  the a lum in ium - 
alloy  castings, w hich fulfil the  m ost 
im p o rtan t func tions in this ca r, the g rea t 
resources o f  R en frew  F ound ries  L td ., 
ow ned jo in tly  by A lm in  L td ., and  R olls- 
R oyce L td ., w ill be availab le .

GROUP ot components all in alu
minium a llo y s  w h ich  are  

amongst those which go to make up 
the Grégoire car. Aluminium-alloy 
castings form the bulk of the 
assembly.
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N E W S

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 Novel Refrigerator Car

AN O TH ER  instructive application of 
aluminium alloys to transportation is 
noted in the Aluminum News Letter— 
October. 1945. Illinois Central Rail Road 

have, in the design stage, a novel refrigerator 
car to be constructed from aluminium alloys, 
and which, by the use of collapsible bulk
heads, can be transformed to a box car in 
a few minutes. The van will weigh about
14,000 lb. less than  the refrigerator car in 
use at present.

Co-operating to perfect the design were 
the United States F ruit and Vegetable 
Association, C ar Construction Committees 
of the Association of American Railroads, 
and the A luminum Company of America.

Aluminium—“ Now  It Can Be Told

CO NTAINED  in Alcoa’s News-Letter for 
October. 1945, are stories of the part 
alum inium played in the atom  bomb, in 
body arm our for warplane crews, and in

D.D.T. mosquito fighting equipment.
U ranium  slugs were “ canned ” in a lu

minium sheaths to protect them from

corrosion and to transmit the heat evolved 
to water. Originally, arm our vests during 
the war were made from manganese steel, 
hut it was found that aluminium alloys were 
resistant to small shell fragments. These 
protective vests, made of aluminium, nylon 
and canvas, weighed only 44 oz. per sq. ft. 
of protection, 38 per cent, less than the 
earlier airm an’s ferrous arm our. The 
insecticide D.D.T. and pyrethrum were used 
in a solution of Freon contained under 
pressure in a container consisting of an 
aluminium tip and syphon assembly.

Air Pressure Tight Castings 
ILLU STRA TED  in the latest Alcoa News- 
1 Letter is another novel use of gravity die 
castings. W agner Electric Corporation, St. 
Louis, Mo., are producing a transportable 
high-pressure air container for the servicing 
of m otorcar hydraulic brake systems.

The container assembly is approximately 
spherical in shape, but the interesting 
feature is that two hemispheres are produced 
by permanent mould methods and then 
welded together.

A n n o u n c i n g  F o r m a t i o n  o f  A l m i n ,  L t d .

IN  conjunction with Lazard Brothers and 
lC o .. Ltd.. and Erlangers. Ltd., Col. W. C. 
Devereux. F.R.Ae.S., has incorporated 
Almin, Ltd. (i.e.. Associated Light Metal 
Industries), in order to implement his plans 
for the scientific development and extended 
application of light metals and their alloys.

The new company, of which Col. Devereux 
is managing director, has a capital of 
£2,000,000. and the other directors are Mr. 
P. Horsfall as chairman, Mr. Leo d Erlanger 
and Mr. Spence Sanders. Through sub
sidiary o r associated companies it will 
co-ordinate the financial and commercial 
policy of a group of undertakings, extending 
from scientific research and engineering 
development and design through all stages 
from the refining of the metals and alloys 
to the production of finished light-metal 
goods. These undertakings include Inter
national Alloys. Ltd., which with its sub
sidiary, Light Alloys Products Co. (Birming
ham), Ltd., is the largest British producer of 
high quality light-alloy ingot; Renfrew 
Foundries, Ltd.. which has been established, 
and is owned jointly by Rolls-Royce, Ltd.,

and Almin, Ltd., in order to acquire and 
operate commercially the largest and best 
equipped light-alloy foundry in Europe at 
Hillington, near Glasgow; Warwick Aviation, 
Ltd., which will continue to be managed by 
its founder, Mr. L. E. Metcalfe, as a fabri
cating unit and m anufacturer of finished 
articles; a forging and extrusion unit, now 
being formed; and as the life centre of the 
group, a research institute devoted to the 
metallurgy of the light alloys and kindred 
studies for the service not only of the Almin 
group but of anyone who wishes to avail 
himself of its resources.

The operating companies, associates with 
Almin, Ltd.. already employ more than 5.000 
people and there is every reason to believe 
that the group will before long provide 
employment, directly or indirectly, for many 
more in a branch of industry in which this 
country possesses knowledge and skill unsur
passed anywhere in the world.

It is not the intention for the time being 
to  make an offer to the public of shares in 
Almin, Ltd., or its associated companies, or 
to seek a Stock Exchange quotation.
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TH E latest addition to the Institute of 
Metals A nnotated Equilibrium Diagram 
Series is that o f the aluminium-magnesium 
system. By G. V. Raynor, M.A., D.Phil. 

(Institute of M etals A nnotated Equilibrium 
Diagram  Series No. 5. 11J ins. by 8J ins.
Pp. 6 with 1 fig. 1945, London: The Insti
tute of Metals, 4, G rosvenor Gardens,
S.W .l. 6d. post free.) It contains (a) the 
diagram reproduced on a generous scale and 
based on w hat is regarded as the most 
reliable work in each phase field; (b) a table 
giving all im portant data connected with the 
diagram; (c) a  num ber of critical notes; and
(d) a list of reference.

Nos. 1 to 4 of the series are still available, 
price 6d. each post free. They deal respec
tively w ith the aluminium-zinc, copper-tin, 
copper-zinc and copper-aluminium systems.

D eath of G. J. Edwards

WE regret to announce the death, on 
November 3, of Mr. G. J. Edwards, 
Chairm an and M anaging Director of Edgar 
Vaughan and Co., Ltd., Legge Street, Bir

mingham, in his 64th year.
Mr. Edwards w as well known and highly 

respected in the oil industry and engineering 
trade, with which he had been associated for 
the past 36 years.

Institution of M etallurgists

AT a widely representative meeting in 
London on November 28, it was 
announced that a  professional institution 
for metallurgists had been formed. Dr. H arold 

Moore, C.B.E., the President, who fo r many 
years was director of metallurgical research 
at the Armament Research Departm ent, 
Woolwich, and later director of research for 
the British N on-ferrous M etals Research 
Association, said that while metallurgy was 
one of the oldest of the arts, it was one of 
the youngest of the sciences. Metallurgists 
were well served with learned and technical 
societies, but there was no organization that 
could represent their common interests, 
express their corporate views, o r give the 
hallm ark of a recognized professional qualifi
cation in metallurgy. F o r a long time there 
had been a widespread desire for a new 
organization admitting only qualified metal
lurgists and having functions supplementary 
to, but independent of, those of the existing 
metallurgical institutes and societies.

The Institution of Metallurgists had. 
therefore, been incorporated with the active 
help of the Iron and Steel Institute and the 
Institute of Metals. The provisional council

Alumlniuni-magnesium System had already drafted regulations fo r admis
sion by examination and otherwise to three 
grades, Fellows, Associates and Licentiates. 
“ It is the intention,” said Dr. M oore, “ that 
the Institution, by setting high standards of 
competence, shall serve the public interest 
and make an im portant contribution to 
industrial efficiency. Possession of the Insti
tution’s qualifications will be evidence of 
capacity to undertake responsible work as 
a metallurgist.” At the meeting, high 
officers of kindred institutions voiced a warm 
welcome to the new organization.

R.-R. Foundry, Hillington

TH E Rolls-Royce alum inium foundry at 
their Hillington. Glasgow, factory is 

to be continued into peace-time production 
under a new arrangement between Colonel 

W. C. Devereux, F.R.Ae.S., and Rolls- 
Royce, Ltd.. and the M inistry of Aircraft 
Production.

The range of projected mass-produced 
goods includes office and domestic furniture, 
cooking and kitchen equipment and utensils, 
domestic equipment of every type, and an 
equally wide range of products in the indus
trial sphere, for the shipbuilding, aircraft, 
vehicle and transport industries as well as for 
industry in general. The greater part of the 
output will be aimed a t the export market.

Planned in 1938 and brought into produc
tion in June, 1940, the foundries reached 
their maximum output o f aircraft engine 
castings in 1943, when an aggregate output 
of 7,800 tons was achieved.

Aluminium Houses by Blackburn

THE first alum inium houses at D um bar
ton have now been erected by Blackburn 

A ircraft, Ltd., D um barton, whose yard, 
throughout the war, turned out Sunderland 

flying-boats and other types of aircraft. This 
change-over was achieved only six days after 
the last o f the 250 flying-boats made by the 
factory had been launched. C. A. Oakley, 
regional controller Ministry of A ircraft P ro
duction, stressed, however, that the yard was 
essentially one for the production of a ir
craft and that it was essential that that 
should no t be ignored. W hen flying-boats 
were again in demand, he hoped to see the 
Blackburn yard producing them.

M ajor F. A. Bumpus, managing director 
of Blackburn Aircraft. Ltd.. also pointed out 
that the factory was a peace-time planned 
unit and not a war-time development. He 
would be glad, he said, to see a return to 
the production of aircraft as soon as 
possible.
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ć ć A l u m i n i u m — W  a r

THE centenary year of alum inium is 
drawing to a close. I t has been a 

period not without its progressive 
changes. Long experience and intensive 

scientific research within many factories, 
finds the light-metal industry again 
ready to play an essential part in the 
national peace-time campaign for export 
and overseas markets.

W ithin a few weeks of the German 
capitulation, the alum inium industry 
opened in the heart of London a show 
which, throughout the month of June, 
attracted some 8,000 visitors a day. 
T hat first demonstration aroused not 
only the interest of metallurgists from 
all parts of the world, but evoked the 
praise and adm iration of artists, 
designers and craftsmen alike with a 
display of industrial skill which has set 
new standards in exhibition technique. 
Even Selfridge’s, that house in Oxford 
Street fam ous fo r its trium phs of p re
sentation, declared the aluminium ex
hibition to be one of the most successful 
they had ever staged for the benefit of a 
critical British public.

Thousands of sighl-seers at that first 
showing in London saw the true signifi-

t o  P e a c e ”

LEFT:— Milking pail
and container for liquid 

chemicals by F. Braby and 
Co., Ltd., Bristol. Both 
items are of large capacity 
and their construction in 
light-metal results in a wel
come reduction in dead
weight.

Be l o w  *. —  Panel of
special hammers by 

“Thor,” Birmingham. 
These tools have light-alloy 
heads on wooden shafts 
and are more comfortable 
to use than copper hammers 
and, for some purposes, 
may even replace the raw
hide type.



620 L IC H T METALS D ece m b e r ,  19 4 5

vincial cities, and, infallibly, the same deep 
impression has been created.

In Birmingham, where the attendance was 
even greater than London, was found an 
insatiable demand for booklets, pamphlets— 
any kind of literature which provided details 
of the exhibits. On show there were two new 
exhibits worthy of mention—a greenhouse 
with detachable glazing bars in aluminium 
alloy by the Patent Glazing Co., Ltd., of 

Birmingham, and a sailing canoe by Warwick Aircraft. 
Co., Warwick, together with a 3 h.p. outboard m otor by 
the N orm an Engineering Co.

The new greenhouse demonstrated admirably the 
advantages of alum inium-alloy glazing bars, showing 
not only a saving of weight and a greater lighting area, 
but also a detachability which most gardeners greatly 
desire. Aluminium glazing bars have been in use for 
more than 14 years, and in this country have competed 
very successfully with those of other metals. The 
effect of weathering on many installations has been 
recently investigated, and in all cases the findings were 
satisfactory. At Hammersmith Hospital, London, for 
example, the glazing bars—although they have been in 
position fo r nine years with no protective coating—are 
still in excellent condition.

From Birmingham, the exhibition was transferred to

cance of it all, and realized that a milestone 
in progress had indeed been reached—the 
Aluminium Age, a promise of events which 
bid fair to lighten and brighten a war-weary 
world.

Inspiration was evident at the very 
entrance to the exhibition, in that array of

AB O V E : —  Section of 
“square" corrugated 

heavy-gauge aluminium sheet 
by Steel Fabricators Ltd., Bir

mingham.

RIGHT :— Roof section ex
hibit by Austin Aero Co., 
show design and method of 
fixing the special light-metal- 

sheet tiles manufactured by 
this company.

murals brilliantly conceived by Ralph Lavers 
to show the various processes by which a lu 
minium is produced and fabricated. Those 
who saw the screen representing the “ Fore
word " to the story of alum inium—a mural 
with metallic lettering which stood out like 
polished silver on a black-dye anodized 
ground surrounded with motifs to indicate 
“ Genesis,” “ Stone Age," “ Bronze Age.” 
and “ Iron Age ”■—understood how cleverly 
the artist had depicted the steps by which the 
present Age of Aluminium has evolved. This 
hall of murals has accompanied the a lu 
minium exhibition on its tour of the pro-

Bristol, where, at the Bristol Museum, on 
November 5, it was officially opened by 
Professor Andrew Robertson, President of 
the Institution of Mechanical Engineers. 
Professor Robertson drew attention to the 
great quantities of light metal which were 
now available and emphasized the need for 
engineers and constructors to examine the 
possibilities offered by light metals. He 
briefly outlined the history of aluminium and 
referred in particular to the resistance it 
offers to those corrosive influences respon
sible fo r the annual losses of such great 
quantities of structural steel work.
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CO L D  frame fitted with 
special light-alloy detach
able glazing bars as illustrated 
at the right and below.

RI G H T : —  End view of 
patent glazing bar, show
ing stop. Below : —  Patent 
glazing bar, showing open end.

the treated surface of which colours are 
absorbed to produce, fundamentally, the 
same ultimate effect as in three-colour pro
cess work, with these differences, however, 
that the texture of the metal exerts a pro
found effect on the final result obtained and 
adds to the colours a “  life and warmth ”

France were shown at the 
recent Paris Fair, and, at 
Bristol, was exhibited a 
panel of such hammers by 
“ Thor ” of Birmingham. 
Steel Fabricators, Ltd., of 
Birmingham, showed a series 
of massive corrugated alu
minium panels, whilst the 
Austin Aero Co. provided 
a roofing assembly cover 
with specially designed alu
minium tiles. F. Braby and 

Co.. Ltd., of Bristol, placed on view a new 
milking pail, together with a Jight-metal 
receptacle for chemicals. Amongst the 
smaller exhibits was a model demonstrating 
a new draught excluder designed to fit any 
door and fabricated from light-metal 
section.

To the already growing list of items 
shown in Birmingham, three new exhibits 
were to be seen in Bristol; the most attrac
tive of these were, undoubtedly, examples of 
colour printing by the “ Decoral ” process of
E. S. and A. Robinson. This system involves 
the use of an anodized aluminium sheet into

which cannot be obtained with paper. Par
ticularly striking, for example, is the fact 
that, viewed from a very oblique angle, the 
subject and colours can still be seen.

From the design point of view it might be 
interesting, too. to comment on the system 
of framing adopted for the Robinson panels.

The pictures were mounted on 
the front of wooden blocks, 
the moulded edges of which 
retreated from the picture. 
This is possible with alu
minium, as the surface needs 
no protective glass covering 
and, furtherm ore, is, in itself, 
sufficiently bold to endure the 
prominence into which it is 
thrown.

Attention was drawn in a 
past issue of “ Light Metals ” 
to special hammers with light- 
alloy heads; those illustrated 
at the time were of German 
origin. Similar items made in
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L ig h t  M e t a l s  in  th e

F O O D  AND A L L I E D  I N D U S T R I E S

P r e s e n t i n g  th e  F i r s t  P a r t  o f  a n  E x h a u s t i v e  S u r v e y  

o f  t h 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  A l u m i n i u m  

a n d  A l u m i n i u m  A l l o y s  i n  t h e  I n d u s t r i a l  a n d  D o m e s t i c  

P r o c e s s in g  a n d  H a n d l i n g  o f  F o o d s t u f f s

ALU M IN IU M  is no newcomer to those 
industries specializing in the prepara
tion of goods intended fo r human 
consumption or which, because they come 

into contact with the human skin or with 
the inside of the human m outh, require 
especial care in all stages of processing and 
dispensing to guarantee their purity and to 
ensure that their 
nutritional or thera
peutic value is main
tained. Even more 
widespread is the 
use of aluminium,' 
mainly as plain or 
decorated foil, in the 
packaging and dis
play o f these goods.
Light metal also 
figures in the trans
port of the finished 
goods and. some
times, of the raw 
materials, too. so 
that it can be said 
w ithout exaggeration 
that alum inium has 
rather a  universal 
a p p e a l  in all 
branches of such 
industries as the 
dairy, beer, wine, 
tobacco, confection
ery, cosmetics, phar
maceutical a n d  
similar industries.

In  many of these applications, aluminium 
has become the recognized material to use; 
in other applications, and even in cases 
where the advantages of aluminium are 
quite indisputable, progress has been slow. 
Often this has been due simply to lack of 
knowledge concerning the light metal and, 
as its characteristics become better known, 
a  great advance is being made in this direc
tion and more and more light metal is

coming into service in the food and related 
industries. The main apprehensions of the 
would-be user of alum inium  appear to be 
connected with questions of the durability 
and efficiency of alum inium plant, the possi
bility of the light metal exerting any detri
mental effect on the foodstufls and other 
products with which it comes into contact, 

and the question of 
cost. There are,
therefore, two factors 
to be considered, 
namely, the reasons 
why light metals 
come into the picture 
a t all and to what 
extent they c a n
satisfy these three
crucial points.

Dealing first with 
the ultra-light alloys 
because there is less 
to say about them, 
the magnesium-base 
alloys have only a 
very limited applica
tion at the present
time in the fields 
under consideration. 
Whilst their resis
tance to attack by 
certain media is 
highly specific, their 
reactivity generally 
is too great to allow 
of their use in con

tact with more than, a very small proportion 
of the raw materials and finished products 
and their use is confined rather to  applica
tions in which the utm ost reduction in weight 
is required in parts not exposed to any con
siderable corrosion hazard. At the moment it 
is probably unwise to form ulate any hard 
and fast statements in this regard, however.

W ith aluminium, however, the position 
is very different. N ot only is it numbered

Fig. 1.— Frying pan for contact heating cast 
in pure magnesium. This has been in con
tinual use since July, 1945, over an open gas 
flame ; no distortion of the bottom has 
occurred. After use it has been regularly 
cleaned with steel wool and soap flakes 
together with washing soda; it still remains 
bright and shows no sign of corrosion 
although, after standing idle for a few days, 
it does acquire an easily removable not- 
unpleasant-looking whitish film (Courtesy 

Dominion Magnesium Co. Ltd.)
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among the few materials which can be 
employed safely in contact with foodstuffs, 
but it also combines valuable structural 
characteristics with simple methods of 
fabrication a t a  cost which is seldom exces
sive. F or packaging and display purposes, 
the availability of alum inium in the form 
of foil is very advantageous.

As stated above, inadequate appreciation 
of these factors and lack of knowledge of 
the properties of alum inium and its light 
alloys have contributed largely to  the slow 
rate at which alum inization is being adopted 
in certain branches of industry, and it is 
largely in an endeavour to alter this state 
of affairs that the present article is written. 
The plan of this contribution is, first, to 
examine briefly the general characteristics of 
the light alloys with emphasis on those pro
perties which m ake these metals of interest 
to the food industry and, secondly, to deal 
in greater detail with realized, and a few 
potential, applications in specific fields.

Corrosion Resistance
One of the greatest difficulties which beset 

the chemical engineer and food packer alike 
is the selection of material which is least 
affected by, and which itself has the least 
effect on, the materials and atmospheres 
with which it comes into contact. Under 
norm al conditions, the stability of aluminium 
is high and it shows very good corrosion 
resistance in comparison with most other 
common metals. Thus, on norm al outdoor 
exposure, aluminium surfaces seldom suffer 
greater damage than the formation of a thin 
film of tarnish provided they are washed 
down once or twice a year to remove corro
sion nuclei which, if undisturbed, are liable 
to develop into pits.

It is resistant to sulphur and many sulphur 
compounds in marked contrast to the yellow 
metals and, indeed, to most ferrous metals, 
and it can be relied upon to give good 
service in sulphurous atmospheres or in con
tact with sulphur-containing materials where 
the ferrous and yellow metals would be 
liable to attack leading to rapid breakdown 
of the metal component and to contam ina
tion of the product. Sulphur dioxide rarely 
has more than an insignificant action on 
alum inium whilst, even with sulphuric acid, 
the rate o f attack is sufficiently low to enable 
the metal to give good service in many 
applications in industry where metal pans, 
etc., come into interm ittent contact with 
this acid. This is im portant since many 
foodstuffs contain traces of acids or sulphur 
compounds which give rise to blackening of

rancidity when they are packed in foils o f 
other metals.

Aluminium is resistant to many oxidizing 
agents; in fact, the presence of oxidizing 
agents frequently lessens the attack by corro
sive materials. Thus, increased resistance to 
chloride impurities in tap water is obtained 
in the presence of a little soluble chromate 
or dichromate.

Ammonia gas and ammonia solutions have 
very little effect on aluminium, but strong 
alkilis, and particularly the caustic alkalis, 
dissolve the metal and must riot be allowed 
to come into contact with it. A num ber of 
milder alkalis such as sodium metasilicate, 
sodium carbonate (soda ash), sodium bicar
bonate, trisodium phosphate and soft soap 
also tend to attack aluminium slowly and 
their use in cleaning solutions is best avoided 
except in the presence of a suitable inhibitor. 
Useful inhibitors, are, fortunately, quite 
commonplace materials and sodium silicate 
in am ount about 10 per cent, of the alkali 
metal salt or about 1 per cent, of a soluble 
chrom ate or dichromate are generally 
employed. For application in the food 
industry, chromates and dichromates are best 
avoided because of the possible harmful 
effects of any retained chromium compound 
on the human system and the choice falls 
naturally on to sodium silicate. Thus, solu
tions containing 0.5-5 per cent, soda ash and
0.05-1 per cent, sodium silicate are efficient 
cleansing materials, fo r example, in the dairy 
industry, and yet, at the same time, cause 
no appreciable attack on the aluminium. 
Some proprietary cleansers for aluminium 
incorporate inhibited sodium metasilicate. 
It must never be forgotten, however, that the 
addition of silicate does not prevent corro
sion by caustic alkalis, and under no cir
cumstances can these materials be used for 
cleaning aluminium. It is believed that sili
cate functions as an inhibitor by virtue of 
the deposition of colloidal silica gel, and 
it is a fact that corrosion in the food indus
try is often reduced or even prevented 
altogether by the fortunate presence of 
sugars and various colloidal materials essen
tial to the various food preparation 
processes.

Hypochlorite sterilizing solutions can be 
used on aluminium, although there is a 
slight attack. A solution of 1 oz. of chlor
aminę T  per 10 gallons of water is also 
used because its rate o f attack is very much 
lower.

As far as brines are concerned, aluminium 
is seriously attacked by alkaline brines, but 
much less so by neutral solutions; in the
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latter case, attack may be almost entirely 
inhibited by the addition of a small am ount 
(0.17 per cent.) of sodium chromate. Some 
of the special refrigerants such as freon 
(dichloro-difluoro-methane) have no action 
upon aluminium and aluminium-magnesium 
alloys.

The behaviour of aluminium in contact 
with solutions of the salts of the heavy 
metals depends on the difference of potential 
between it and the metal ion in question. 
Frequently this difference is considerable 
and the alum inium is attacked. Thus, in 
the case of copper salts, copper is deposited 
from the aqueous solutions on to the 
alum inium and a corrosive couple is formed 
which results in rapid and severe pitting of 
the aluminium. It is, therefore, im portant 
to guard against the form ation of electro
lytic couples in alum inium plant since it is 
nearly always the alum inium that suffers; 
zinc is an exception and has been made use 
of in a few instances in the chemical 
engineering field to provide protection to the 
alum inium at the expense of zinc sheets 
located nearby. Aluminium in juxtaposition 
to brass, fo r example, should be insulated 
from  it in some w ay,or another; fo r instance, 
by the use of a gasket or by means of shellac 
paint. Similarly, cooling brines should not 
be allowed to come into contact with 
copper, brass and other heavy metals during 
their circulation through the plant. O ther
wise traces of yellow metal arc dissolved 
and, later on, are thrown out of solution 
on to the aluminium, where they give rise 
to local galvanic attack on the light metal. 
This question of bimetallic corrosion need 
not deter would-be users of alum inium equip
ment, however. The phenomenon is well 
understood and its solution seldom involves 
more than the insertion of a few gaskets 
and the elimination of yellow metal from 
liquid circulation systems. A ttention to these 
details is, however, vitally necessary to the 
successful working of aluminium plant and 
equipment.

Aluminium is scarcely attacked by dry 
steam and only slightly by wet steam, but 
high pressure steam is likely to erode the 
metal, particularly when the jet is perpen
dicular to the metal surface. The severity of 
erosion depends upon the velocity and tem 
perature of the steam and on the hardness 
of the alloy. Attack by water depends upon 
the impurities it contains, but is usually very 
small.

Even more marked is the resistance of 
aluminium towards organic materials. 
Thus, saturated and unsaturated hydro

carbons have no action on alum inium and 
the metal possesses satisfactory resistance 
towards other substances which are found 
in small am ounts as impurities in hydro
carbons and hydrocarbon products (sul
phurous materials, for instance), or which 
are used in admixture with them to secure 
certain desirable properties.

Generally speaking, alcohols are without 
effect on aluminium, but the influence of 
small amounts of impurities may, on rare 
occasions, be very marked.

Ethers uncontaminated by acids are with
out action on aluminium, whilst amines, like 
ammonia solutions, may give rise to a slight 
initial attack as a result of which an 
adhesive and rather impermeable layer of 
corrosion product is soon formed on the 
metal surface and which prevents further 
attack unless it is destroyed by, for example, 
an inorganic base or a halogen salt.

The fatty acids vary quite widely in their 
effect on aluminium, but, in general, attack 
is negligible at norm al temperatures. Gross 
quantities of impurities may accelerate 
attack and not infrequently corrosion by 
dilute solutions is greater than with concen
trated solutions. Nevertheless, aluminium 
must be classed as one of the most satis
factory metals to use in contact with fatty 
acids and, in point of fact, it is already used 
extensively in industries treating fatty acids 
a t norm al tem peratures in the construction 
of storage tanks and so on. The use of 
alum inium equipment prevents that darken
ing and discoloration of the product so 
inseparable from  the use of other metals 
such as iron and copper.

Considerable alum inium equipment is in 
use in the handling and transport of acetic 
anhydride, glacial acetic acid and acetic acid 
solutions, as well as for the higher homo- 
logues of acetic acid. The higher fatty acids 
(oleic, margaric, palmitic, stearic, etc.) are 
generally quite inert to alum inium even after 
prolonged contact at the boiling point p ro
vided they are not completely water-free. 
Form ic acid is the only real exception. This 
material attacks alum inium fairly readily 
and no adequate protection is available.

Ethyl, butyl and amyl acetate and other 
esters of the fatty acids which are employed 
in industry as fruit essences, perfumes, 
solvents and intermediate products have no 
effect on aluminium. Since, moreover, the 
metal is not attacked by small amounts of 
retained acetic and sulphuric acids which 
are employed in the esterification process, 
aluminium is revealed as a most suitable 
metal to employ in the handling, processing
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S O O N E R

the question comes up " In designing a 

light metal forging, pressing or stamping, 

should we depend on our own ideas or 

take it to H D A ? ,ł H D A  have had to de

sign and process an infinite variety of 

components; and have tested every known 

method promising better HIDUMINIUM 

aluminium alloy products. Consult us 

now; sooner is better than later.

H I G H  D U T Y  A L L O Y S  L T D .  S L O U G H
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T H E  load-bearing properties of retractory products assume ever greater 
importance in. the design of furnace structures. This arises from the 

insistent demand for more efficient furnace operation and increased outputs, 
which entails the use of higher temperatures and heavier loads. General 
Refractories' products keep abreast of all requirements by the operation of 
a system of strictly controlled processing in which importance is placed upon 
raw material selection, grading and high temperature firing. Widely used 
throughout the country and overseas, G.R. products provide a complete 
answer to the vital need for strong, stable, and lasting furnace linings.

Advice on the selection and application of refractories is available on request.

F IR E B R IC K S  ■ B A S IC  B R IC K S  • A C I D -R E S IS T IN G  M A T E R IA L S - S A N D S  
S IL L IM A N IT E  & H IG H  A L U M IN A  B R IC K S  • R E F R A C T O R Y  C E M E N T S  
S IL IC A  B R IC K S  • I N S U L A T I O N  - P A T C H IN G  &  R A M M IN G  M A T E R IA L S

G E n E R R L  R E F R A C T O R I E S
L I M I T E D

CENEFAX HOUSE • SHEFFI ELD 10 TELEPHONE • SHEFFI ELD 3II I3

I M P R O V E D  

R E F R A C T O R I N E S S  

U N D E R  L O A D I G H T E M P E R A T U  R E S
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and transport of these materials since it 
introduces no contam ination to impair the 
odour, taste or colour of the product.

Aluminium equipment has given consider
able satisfaction in contact with formalde
hyde. N ot only is it practically unaffected 
by the aldehyde, but. in addition, it does 
not accelerate decomposition of this rather 
unstable substance, a behaviour which is in 
marked contrast to  almost every 'other metal. 
C are should be taken, however, to ensure 
that the aldehyde is free from  formic acid.

The halogen compounds of the hydro
carbons (ethyl chloride, ethylene chloride, 
dichlorethylene, trichlorethylene, perchlor- 
ethylene, chloroform , carbon tetrachloride, 
ethylene bromide, etc.), and such materials 
as iodoform, have no action on aluminium 
at norm al tem peratures when dry. Should 
any decomposition occur, however, the 
corresponding halogen acid is formed and 
the metal is liable to severe corrosion.

The halogen acids, and the halogens, too, 
fo r that matter, all attack aluminium 
strongly, although the high purity metal does 
exhibit some resistance to dilute solutions, 
even of hydrochloric acid. In some cases, 
however, the effect of these acids can be 
largely inhibited, certain resins and aryl 
sulphides being effective in this respect. 
Thus, the effect of hydrochloric acid on 
alum inium is largely inhibited by the addi
tion of quinoline or benzyl sulphide and 
such inhibited acid has been recommended 
for cleaning equipment free from  beer scale, 
milk stone and boiler scale. The advantage 
of this material over the nitric acid which 
is more commonly employed appears to lie 
in its more rapid action, together with its 
freedom from  the evolution of noxious 
brown nitric fumes. In addition to such 
isolated and specialized applications as this, 
information on the effect of such potent 
reagents as the halogens and halogen acids 
is relevant since these materials, in small 
amount, may come into contact with the 
light metal through slight decomposition of 
other products or through the retention of 
these substances front earlier processing.

Whilst the vulnerability of aluminium to 
such corrosive substances as the halogen 
acids and caustic alkalis is admittedly a 
great drawback, it must not be forgotten 
that aluminium does not stand alone in this 
respect. Brass suffers badly from  the effects 
of caustic, while even stainless steel is not 
immune to hydrochloric acid-

Of direct interest to the food industry 
is the effect of the dibasic and hydroxy acids 
such as oxalic, maleic. succinic, lactic, tar

taric, citric and malic acids, since these are 
present in many food products, fruit juices, 
sour milk, and so on. These acids and their 
solutions have only a  slight attack on 
aluminium at normal temperatures. This 
attack, which is largely independent of con
centration, increases with rise in tem perature 
and becomes much more pronounced at 
60 to 70 degrees C. It can, however, nearly 
always be reduced to negligible proportions 
by the presence of colloids or fats which 
act as inhibitors; milk, for instance, has less 
effect on aluminium than an aqueous solu
tion containing only lactic acid in the same 
concentration as it was contained in the milk. 
In consequence, in applying data relating 
to the effect on alum inium of pure aqueous 
solutions, it must be remembered that the 
action of the fruit juice or other product 
of complex constitution may be very 
different from that of the dibasic or hydroxy 
acids it contains. Aluminium equipm ent has 
given satisfaction in the processing of fruits 
and fruit juices and is being used to an 
increasing extent for their packaging.

Similarly, album en and gelatine are with
out action on alum inium and equipment in 
this metal has given every satisfaction in the 
production of gelatine fo r human consump
tion. Whilst glucose (grape sugar) and pure 
lactose (milk sugar) are w ithout action on 
aluminium, light metal is unsuited to the 
production of the latter since the crude milk 
sugar contains acids which attack the metal.

The action of glues on aluminium depends 
on their pH and their composition. 
Usually, neutral glues are without action on 
aluminium, although alkaline o r acid glues 
may cause some pitting. In view of the 
large demand for such products as paper
backed aluminium foil, special adhesives 
have been developed and these have given 
every satisfaction. There is, in fact, no 
special difficulty in the adhesion of 
aluminium beyond that of narrowing down 
the field of available adhesives and selecting 
one with sufficient adhesive power in view 
of the smooth nature of aluminium foil 
surface and one which does not contain a 
corrosive constituent. The fact that this 
creates no special difficulty is exemplified by 
the quantity of backed foil which has been 
used satisfactorily to  date for the wrapping 
of a multitude of different food products. 
Tests for the action of a glue on aluminium 
should be thorough and exhaustive since 
corrosion.m ay not commence for some time. 
This fact is of special importance with glues 
for attaching aluminium foil to papers.

(To Be continued.)
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L i g h t - a l l o y  C h a s s i s - c u m - b o d y

A  B r i e f  A c c o u n t  o f  a  N e w  C o m m e r c i a l  V e h i c l e  

o f  6 - t o n s  C a p a c i t y  a n d  P l a t  f o r m  A r e a  1 6 1  s q .  f t .

IN “ L igh t M eta ls,” 1 9 3 9 /2  /  11 w as noted  
a rem ark ab le  vehicle o f  ligh t-alloy  c o n 
stru c tio n  bu ilt by  Jensen  M oto rs , L td ., 
o f  W est B rom w ich. A b o u t th a t tim e, 

fo u r o f  these vehicles w ere com pleted  ; 
they d iffered in  various respects b u t all 
em bod ied  th e  sam e princip les. T h ro u g h 
ou t the w a r they  have been  in constan t 
use and  have covered  m any thousands o f 
m iles apiece, w ithou t suffering any  
troub les due  to th e  m ateria ls  used o r  the 
m ethods o f  construction .

O ne w as involved in a  serious acciden t, 
be ing  h it b ro ad sid e  o n  w ith  such  force 
th a t it w as tu rn ed  on  its side, and  its load  
w as th row n  over a hedge. T h is caused 
d am ag e  w hich  w ith  m any  conven tional 
designs w ould  p ro b ab ly  have  necessita ted

a new  chassis fram e , am ongst o ther 
things. In  th is case, how ever, the side 
m em bers w ere stra igh tened  and  the 
d iagonals re-riveted , since w hich repa ir 
th e  vehicle has been in  regu la r use w ith 
en tire  sa tisfac tion .

A p a rt fro m  such  a  special case as tha t, 
it is in s tructive to lea rn  th a t every rivet 
in  those  fo u r  vehicles has held  tigh t, and  
there  has been no sign o f  co rro sion .

U sing the experience gained  w ith  the 
early  m odels, together w ith the lessons 
le a rn t in  w ar-tim e fab rica tio n  o f  a  variety  
o f  p roducts, th is sam e com pany  has now  
designed and  b u ilt th e  JN S N  lightw eight 
com m ercia l vehicle w hich com bines the 
sam e basic iight-allov  construc tion  w ith 
carefu lly  selected m echanical conr-

THIS three-quarter front view of the new JNSN gives a good idea of the size of the cab in 
which, incidentally, some cadmium-plated steel tubing is employed.
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F I N E  F I N I S H E S

Wherever the weapons and instruments of war have needed the utmost surface 

protection, the finish specified has been Cellon, Cerrix, Cerrux—or a blend ol 

the special ingredients upon which the supreme quality of these tough finishes 

depends.

Beauty has not been part of our war time duty. The high grade raw 

materials always used in Cellon products have necessarily been reserved for use 

wherever human life or the efficiency of our arms have depended upon preservation 

from the elements—including tropical heat, arctic cold and the insidious attack of 

sea-water. Now that these materials are once more becoming available they will 

be placed, as rapidly as possible, at the disposal of industry. Meanwhile, 

excellent substitutes for many purposes can be supplied at once. Consult us for 

help with your  problem.

C E L L O N  LTD., K I N G S T O N - O N - T H A M E S  • TELEPHONE: K I N G S T O N  1234 (5 LINES)

T h o r p - H o m b r o c l t  C o .  L td ., M o n t r e a l .  C a n a d a  C a l l a n  C o r p o r a t i o n  P t y .  L t d . .  S y d n e y .  A u s t r a l i a
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Measuring 23 ft.
by 7 ft., the load

ing area of the new 
JNSN is believed to 
be the largest avail
able on any make of 
4-wheeler. The two- 
part drop sides close 
on to a detachable 
centre post. Renew
able timber inserts 
give long life to the 
corrugated aluminium- 

alloy floor.

portents by specialist m an u fac tu re rs . 
T he  vehicle is well ab le  to  take  advan tage  
o f  its legal m ax im um  speed o f  30 m .p .h ., 
d u e  to  an  un laden  w eight o f  less th an  3 
tons, a lthough  it can  ca rry  loads up to
6 tons.

W hile on  th e  sub jec t o f  carry ing  cap a 
city , it m ay  be n o ted  th a t th e  load ing  
a rea  o f  th e  body  is no  less than  161 sq. 
ft.; th e  length  and  w idth  a re  23 ft. and
7 ft. respectively. W ith  little  d o u b t, th is 
m ust m ake it the  largest p la tfo rm  on  fo u r 
w heels u n d er th e  regu la tions in this 
coun try . T h e  co rrespond ing  overall 
d im ensions o f  the  com plete  vehicle a re  
27 ft. 6 ins. and  7 ft. 6 ins.

T h e  body  and  th e  chassis together 
fo rm , in  effect, a  un it. T w o stra ig h t and  
deep  I-scction  ligh t-alloy  beam s extend 
fro m  end to  end o f  th e  vehicle, being 
jo ined  by  cross-m em bers o f sim ilar sec

tion  placed a t su itab le  po in ts, w hich 
include the  sp ring  anchorages. D iagonal 
b races, also  o f  light alloy , a re  disposed 
a long  the length o f  the fram e to  increase 
la te ra l rig id ity  an d  to  p reven t any  
“ lozenging.” A ll the jo in ts in this m ain 
s tru c tu re  a re  riveted.

C arried  d irec tly  on  th e  m ain  beam s, 
the  floor consists o f  ligh t-alloy  sheet 
fo rm ed  in to  rec tan g u la r co rrugations. 
T h e  spaces o n  the u pper side o f  the floor 
a re  filled w ith  tim b er s trip s w hich stand  
p ro u d  o f  th e  m etal a n d  tak e  all th e  w ear. 
In  this w ay  streng th  and  lightness a re  
com b ined  w ith  long life. E ven  w hen  the 
w ood has w orn  dow n, it can  easily  be 
rep laced  w ith o u t g rea t expense,

D rop-sides an d  end a re  fitted, the  side 
panels being in tw o lengths fo r  case o f 
o p e ra tio n , an d  th e  cen tre  posts a re  
qu ick ly  rem ovab le , so  th a t they  need no t



y o u t

Prospective clients will 
please note:—
Pending the conclusion 
of War Contracts our 
capacity for this work 
is limited.

E n q u i r i e s  f o r  E L E C T R O  D E P O S I T I N G

C O P P E R

N I C K E L

C H R O M I U M

S I L V E R
o n A l u m i n i u m  a n d  m o s t  o f  i t s  A l l o y s

a l u m i n i u m  p r o t e c t i o n  
C O M P A N Y  L I M I T E D

4 0  B R O O K  S T R E E T ,  W . l .  T e l e p h o n e :  M a y f a i r  4 5 4 l .
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T h e  b e t t e r  u s e  o f

W h e r e  t o  l o o k  

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

YOU m a y  h a v e  d e c i d e d  t h a t  y o u  h a v e  r e a c h e d  th e  l im i t  o t' 
im p r o v e m e n t  in  e ff ic ien cy  o f  p o w e r  u sa g e . B u t a r e  y o u  s u r e  ? 
W h y  n o t  m a k e  d o u b ly  s u r e  by  g o in g  th r o u g h  th e s e  B u lle tin s  
p o in t b y  p o in t ?  I f  y o u r  s e a rc h  re v e a ls  o n ly  a  s in g le  p o s s ib i l i ty  
it  w ill h a v e  b e e n  w e ll w o r th  w h ile . T h e  p r o b a b i l i ty  is th a t  v o u  
w ill f in d  m a n y .

T u r n  u p  th e s e  B u lle tin s :

F U E L  E C O N O M Y  B Y  S A V I N G  E L E C T R I C I T Y
( B u l l e t i n  N o .  1 3 )

A rapid survey of the possibilities.
Brief, practical pointers that take 
you straight to sources o f sub
stantial economy in electricity 
consumption.

T H E  I N D U S T R I A L  U S E  O F  C O M P R E S S E D
A I R  ( B u l l e t i n  N o .  2 9 )

Compressed air is a very con
venient medium of power trans
mission. But it can also be a great 
waster o f power unless carefully 
supervised and maintained. This 
Bulletin tells you what to look for 
and how to put it right.

F U E L  E C O N O M Y  A T  C O L L I E R I E S
( B u l l e t i n  N o .  3 2 )

The colliery official will find this 
Bulletin a real boon. I t  is a guide 
to the economical operation of 
colliery compressed air plant, but 
it also contains a brief summary of 
hints on steam boilers, prime 
movers, fans, pumps and so on.

S M A L L  V E R T I C A L  B O I L E R S ,  S T E A M  C R A N E S  
A N D  S H U N T I N G  E N G I N E S
( B u l l e t i n  N o .  3 7 )

These power units are often 
neglected. How fuel losses can be 
reduced and operation improved 
is explained in a very practical way.

UNTIL YOU HAVE looked into the possibilities of every 
recommendation in these Bulletins you ought not to decide that 
your power is being used efficiently. If you haven’t all the 
Bulletins ready at hand, please ask for the copies you need from 
the Regional Office of the Ministry of Fuel and Power.
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Besides the unusual
radiator grille forming 

the name JNSN, the 
standard equipment of 
the new vehicle includes 
two driving mirrors, a 
fog and pass lamp, and 
a near-side lamp project
ing along, flat top beam 
in lieu of dipping. The 
width of the cab is 
especially to be noted.

in te rfe re  w ith the load ing  o f  lengthy 
articles. T h e  h inges fo r th e  sides an d  end 
h ave  in tegral hooks fo r  rop ing  on  a  load 
o r  a ttach in g  a ta rpau lin .

By rem oval o f  the ends an d  sides, this 
body  is converted , a t once, in to  a  flat 
p la tfo rm , an d  la te r th e re  w ill be  o ther 
body  types, includ ing  a van.

In  th e  cab  th ere  is som e steel fram ing , 
sq u a re  tubes being used  fo r  certa in  parts  
to  g ive th e  desired  rig id ity . T h e  doors, 
fo r in stance , have  fram es o f  this k ind . 
T hese, an d  all o th e r steel p a rts  o f  the 
fram e  an d  body , a re  cadm ium  p la ted  to  
p reven t ru s t o r  co rro sion . A lthough  it 
occupies on ly  4 ft. o f  th e  vehicle length 
(there  being  the usual sm all gap  a t the 
fro n t o f  th e  body) th e  cab  is n o t a t all 
c ram ped . Inside  each f ro n t d o o r p illa r 
th e re  is a  han d -ra il w hich m akes en try  
very easy. T h e  d riv e r’s sea t is ad ju s tab le  
vertically  as well as ho rizon ta lly . T h e re ' 
is excep tionally  good  v isib ility  a n d  all 
the con tro ls a re  qu ite  handy .

lu s t  beh ind  the d river on each side o f

his seat a re  the clearly  m ark ed  con ta iners 
fo r  the b rak e  fluid, the K igass paraffin 
(fo r co ld  starting ), an d  th e  chassis lu b r i
ca ting  oil, w hich is d is tribu ted  by a 
T ecalem it u n it o p era ted  b y  th e  clu tch  
pedal and  em bodying  a  sep a ra te  sm all 
p um p  fo r each p o in t requ iring  lu b rica 
tion . In this w ay every such p o in t is 
served w ithou t in te rfe rence  by w hat m ay  
be taken  o r  refused  by o th e r parts.

R etu rn ing  to  the cab , the fuse box  is 
accessib ly  placed and  the b a tte ry  is 
m oun ted  beh ind  the m a te ’s seat, w hich, 
by the release o f  a large knurled -headed  
setscrew , can  be tilted  fo rw a rd  so as to 
fac ilita te  inspection  o r  topping-up .

V en tila tion  o f  th e  cab  has n o t been 
overlooked . A p a rt fro m  the fac t th a t the 
d riv e r’s side o f  th e  w indscreen can  be 
opened , th e re  a re  tw o ad ju s tab le  ven ti
la to rs  in th e  fro n t o f  th e  cab . In  cold 
w eather, these can  be closed and  w arm  
a ir  adm itted  th ro u g h  tw o v en tila to rs  in 
the bonnet. T h ere  is also a  v en tila to r in 
the roof.
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C e r i u m  i n  L i g h t - a l l o y  T e c h n o l o g y

M a r k e d  I m p r o v e m e n t s  i n  M e c h a n i c a l  P r o p e r t i e s  m a y  

h e  O b t a i n e d  b y  R e g u l a t e d  A d d i t i o n s  o f  t h i s  M e t a l

IN V E ST IG A T IO N  into G erm an war-time 
1 metallurgical practices, with special refer
ence to ordnance, aircraft, and the like, has 
revealed the extensive use of cerium as an 
alloying element or as an additional agent in 
light alloys.

Cerium is always associated with its sister 
elements, but. fortunately, these exhibit 
closely similar properties, and it is not 
usually necessary, therefore, to isolate pure 
cerium  metal. “ Misch metal ” is the name 
given to the metal mixture, the composition 
of which varies somewhat according to the 
origin of the raw material from  which pro
duced. The American cerium standard alloy 
falls approxim ately in the following range:—

C e r iu m ................ 45 to  50 per cent.
Lanthanum  ... 22 to 25 per cent.
Neodymium .,. 15 to 17 per cent.
Praseodymium 8 to 10 per cent.
T erbium ..................\
Y ttrium ...................I o to 5 per cent.
l l l t u m ................... i
Samarium ... J
I r o n .......  ... 0.1 per cent.
Silicon........... ..............  0.3 per cent.

This is the type of material generally used, 
and research indicates tha t the results, using 
technically pure cerium, are the same with 
respect to micro-structure, physical, and 
chemical properties.

The first reference to cerium in metal alloy
ing was in 190437, when it was added to 
aluminium under a protective flux of 
chlorides of sodium and potassium, and,
fundamentally, this procedure is probably 
still the same to-day. G.- Ahrens, of the 
Cerium  Metals C orporation, New York, 
under the heading of “ New Uses for
Cerium,” gives the following information 
upon im portant alloys of cerium with both 
alum inium and magnesium in “ M etals and 
Alloys,” September, 1945, from  which the 
bibliography included herein is also taken.

Generally, tests indicate an improvement 
in the micro-structure of castings from  
secondary aluminium when cerium is added. 
Heat treatm ent of cerium-containing alu
minium alloys is stated to give improved ten
sile strength, elongation, and hardness. 
Cerium-aluminium alloys are recommended

for pistons when creep and fatigue at ele
vated service tem peratures are im portant 
considerations34. Support to this is given by 
the Battelle Institute’s investigations on 
enemy ordnance7, by Sutton's findings on 
‘ N on-ferrous Metals in Enemy A ircraft,”8 
and by G oddard’s “ Outlook for M agne
sium.”3 Sutton’s findings coincide with the 
report by M urphy34 on light-metal alloys 
containing cerium. Latest British alloy speci
fications33 mention five cerium alloys. C ar
rington36 names cerium-aluminium alloys as 
the most useful and preferable in his light- 
metal alloy classification for foundries.

The Battelle report on enemy ordnance 
mentions an alloy of 93.0 per cent, magne
sium, 5.5 per cent, cerium, and 1.5 per cent, 
manganese, which is used in a front cam fol
lower guide in a BMWD-2 engine of a 
Focke-W ulf 190 G erm an aircraft. The prime 
reason fo r the use of this alloy was high- 
tem perature stability.

A nother alloy comprised 93.7 per cent, 
magnesium, 1.45 per cent, manganese. 0.03 
per cent, silicon, and 4.55 per cent, cerium, 
and this was used in a supercharger impeller 
on a German aircraft engine BMW 801A; 
ease of forging is given as the reason for this 
choice.

The 5.5 per cent, cerium alloy had a hard 
ness value of 80 Brinell at room temperature 
and 45 at 400 degrees F.

Beck10 states that the German alloy 
AM537 contains 0.5 per cent, cerium, has a 
density of 1.769 and the highest therm al con
ductivity of all magnesium alloys, and that it 
is markedly superior to the same alloy w ith
out the cerium addition. G reater fluidity of 
the alloyed magnesium in foundry practice is 
one of its reported attributes.

Beck gives micrographs which indicate 
marked grain refinement in magnesium-man- 
ganese alloys b y  the addition of cerium. 
Improvements are also noted in the follow 
ing properties:— M odulus of elasticity, notch- 
impact, shear, deep drawing properties, wear
ing qualities, fatigue, and creep.

The Battelle Institute report adds confirma
tion to Beck's deductions, and commends the 
sound and perfect G erm an castings as repre
senting the highest state of the aluminium
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founders’ art. Freedom from  cracking in a 
very complicated casting, evident easy cast- 
ability, good properties in the actual casting, 
freedom from  porosity, shrinks, and other 
foundry troubles; these are quoted as a tri
bute to the alloy and technique acquired.

A lthough cerium is not always found in 
analysis, its presence is inferred. Borcher’s12 
patent refers to the properties obtainable 
from  the use o f cerium in alum inium refin
ing before casting, although analysis of the 
completed alloy showed no trace of cerium. 
The effect of cerium was well defined, and 
Schulte13 confirms Borcher’s work. Again. 
Smirnow-Verin1 found 16.6 per cent, rejec
tions in alum inium-alloy piston castings, 
67 per cent, for cracking. 33 per cent, for 
porosity. By the addition of 0.35 per cent, 
cerium to the alloy, rejections for these faults 
were completely eliminated.

H oughton and Schofield11 also report 
upon the beneficial effects from  cerium addi
tions to light alloys, and advocate a special 
melting technique to achieve the best results. 
Biltz and Pieper20, in their paper on alloying 
practice, give further evidence that cerium 
in aluminium-magnesium alloys is beneficial 
for grain refining and scavenging effects, and 
add support to the belief that the excellence 
of the German castings depends in part upon 
cerium additions to the melt.

The N ational Smelting Co.23 employs 
cerium as an optional addition to heat-resist
ing, low expandable aluminium alloys. 
Rolls-Royce21 similarly regards it favourably 
in high heat applications for internal-com- 
bustion engines.

Wellinger and Keil25 compare the German 
alloy “ Mahle 549,” which is a magnesium- 
cerium-manganese alloy, with 14 other high- 
strength aluminium alloys. This cerium 
alloy possesses better creep resistance. 
Desch26 also shows that cerium-magnesium 
alloys have strength characteristics akin to 
those of the Y alloys.

K ratky27 shows improved corrosion resist
ance in magnesium-cerium-aluminium alloys. 
The Magnesium Development C orporation15 
and the Société Le Magnesium Industriel de 
Paris28 show improvement in the forging pro
perties of light alloys from the addition of 
cerium, I.G .Farbenindustrie use cerium in 
piston alloys, and Specialloid, Ltd.37. find 
cerium additions improve heat resistance 
and diminish thermal expansivity.

From these references, the evidence indi
cates that additions of cerium from 0.2 per 
cent, to 0.5 per cent, to aluminium and to 
magnesium alloys result in specific benefits, 
viz., improved grain structure, higher tensile

strength, greater elongation, augmented hard
ness, improved creep resistance, better fatigue 
and thermal resistance, facilitated castability. 
less liability to cracking, and superior ther
mal properties.
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LIGHT-ALLOY AUTOMOBILES
C o m m e n ts  b y  M .  B o g h o s s ia n ,  o f  L 'A l u m i n i u m  F r a n c o is ,  o n  

a n  A c c o u n t  W h i c h  A p p e a r e d  in  “ L i g h t  M e t a l s ,  1 9 4 5 / 8 / 4 1 7

TH E  article given in “ Light Metals," 
September 1945, aroused consider

able interest in France, but due, possibly, 
to difficulties of communication, certain 
corrections arc necessary regarding the 

specification and perform ance of the M athis 
car. In the first place, the capacity of the 
engine is not 530 c.c. as stated, but 700 c.c., 
the stroke and bore figures being 75 by 
80 mm., and although the power output of 
15 b.h.p. is correct, it is achieved at 
2,500 r.p.m. and a piston speed of 2,670 ft. 
per minute and not 3,000 r.p.m. with a 
piston speed of 2,370 ft. per minute as 
stated in “ Light M etals.” Moreover, side 
valves are used, not inclined overhead valves, 
and the transmission is through conventional 
Spicer joints and not tractor joints.

The maximum speed of this car is 
63 m.p.h., and the fuel consumption realized 
is the rem arkable figure of 95 m.p.g., and on 
the G regoire-Panhard the corrected figures 
are 55 m.p.h. and 68 m.p.g.

On the subject of how far reduction in 
weight is affected by the mass of light alloys 
introduced, it is our experience that one 
should not seek to deduce any general law 
in this matter. However, we believe that it 
is possible to take a vehicle with an initial 
weight of 3,300 lb. and to reduce the weight 
by over 1,500 lb. by introducing only 550 lb. 
of light alloys.

The im portant relationship between weight 
reduction and drag reduction was particu
larly realized by A ndreau when he decided 
to adopt three-wheeler layout fo r the Mathis. 
A lthough it may be true, as Pomeroy 
rem arks, that the aerodynam ic factor can be

O B J E C T

WE recently received the following letter 
from  the Technical Editor of “ The 
M otor —

“ F or the past ten days I have been stay
ing in one of the few undamaged buildings 
in Wiesbaden and have looked out over a 
square containing on one side the remains 
of the Rathaus and the windowless but 
relatively undamaged cathedral. On a 
broad piece of pavement on the other side 
of the square was the remains of a 
W anderer car, a product of the Auto Union 
Co. Of this particular specimen nothing 
much was left; the wheels and tyres had 
been taken, the engine lifted out, the 
front seats had gone, the bonnet was a

reduced by about 40 or 50 per cent, without 
going to the extreme of using three wheels, 
in the case o f the M athis a Very rpuch greater 
reduction has been achieved. It is, in fact, 
calculated that the drag coefficient of the 
M athis is only 27£ per cent, as great as for 
the more conventionally designed Panhard 
of Grégoire. This reduction of nearly 75 per 
cent, has enabled A ndreau to achieve a  speed 
increase of some 10 m.p.h. with a very low 
output.

As mentioned before, the consumption 
figures for this car are alm ost unbelievably 
low— 95 m.p.g. at 41 m.p.h. average point- 
to-point speed and 114 m.p.g. a t a  steady 
sustained speed of 44 m.p.h. These figures 
alone are ample justification for the recourse 
by M. Andreau to a three-wheeler layout, 
and to obtain stability with this arrange
ment a special study had to be made of 
springing and weight distribution. It would 
certainly be difficult to reduce consumption 
to the above figures with the conventional 
four-wheel type, and it is certain that it 
would be impossible to do so w ithout going 
to the very maximum of weight reduction 
and drag reduction. The results given by 
this small car are, however, such that it 
becomes easily possible to imagine four- 
wheeled cars of greater capacity, larger 
overall size, more com fortable and with 
better performance than those now pro
duced. We consider that it will be possible 
to produce a com fortable five-seater weighing 
less than 12 cwt. empty, having a drag 
coefficient about 60 per cent, lower than con
ventional practice and a fuel consumption of 
441 m.p.g. at 50 m.p.h.

L E S S O N  !
twisted piece of metal some yards away.

“ Once upon a time, however, it had been 
rather above the ordinary run and had had 
a cabriolet type body with light alloy fram e
work for the folding top. The body panels 
themselves were of steel and where the 
cellulose had been torn away they were 
rapidly rusting. The chrom ium  plate on the 
lam ps and windscreen was peeling off, 
leaving horrible orange scabs, but, shining 
like a light in darkness, were the still highly 
polished light-metal sections oL the body; 
they appeared literally, as new and provided 
a rem arkable, because entirely accidental, 
proof of the corrosion-resisting properties of 
correctly selected light alloys."—L.P.
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A L U M I N I U M  A L L O Y S

ASK FOR

T E S T A L  B R A N D

This will ensure a product free from 
oxide Inclusions manufactured and 
tested by the most modern method.

W e  specialise in degassed and grain- 
refined, high-quality casting alloys.

M I L E S  A H E A D

B .  K .  L .  A L L O Y S  L T D . ,  K I N G S  N O R T O N ,  B I R M I N G H A M  3 0
'P h o n e : KIN 1162-5 ’G ram s: TESTAL BIRMINGHAM
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G R I P
H A R D E N E D ,  L A P P ED  

A N D  G R O U N D

DRILL 
JIG BUSHES

SE ND N O W  FOR O U R  REFERENCE C A T A L O G U E
T A L B O T  T O O L  C O M P A N Y ,  L T D .  

87, B O R O U G H  H I G H  ST. ,  L O N D O N ,  S.E.I

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  
PLATINGS LTD.
C RA IG S  W O R K S ,  L U T H E R  R O A D ,

T E D D I N G T O 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 IS HE S

F L U X E S

S o d i u m  F l u o r i d e C a l c i u m  F l u o r i d e

A m m o n i u m B a r i u m  F l u o r i d e
B i f l u o r i d e

M a g n e s i u m L i t h i u m  F l u o r i d e

F l u o r i d e C r y o l i t h i o n i t e

R. CRUICKSHANK, LTD., Camden Street,
BIRMINGHAM, 1. ’P h o n e  : C e n . 72I3 .

(OMMERCIAL 
V  X-RAYS LTD

These A.I.D. Approved Laboratories are now 
jsed exclusively by all leading Aircralt 
Producers for the X-Ray Examination of 

Class I and Class II Castings.
INDUSTRIAL AND 
METALLURGICAL 

X-RAY SERVICE
LONDON LABORATORIES 

Grove Works. Grove Place. ACTON. London, W 3. 
Head Office and Midland Laboratories :
Foundry Lane,  Smethwick,  BIRMINGHAM

T o  SM ELTERS s> U SER S  o f  A LU M IN IU M
L A R G E  Q U A N T I T I E S  o f  S E G R E G A T E D

A T m u M m A l l ^ ^ n m g s
A V A I L A B L E  f o r  I M M E D I A T E  D I S P O S A L

L O N D O N

R J . m i E Y s > S » - H T ? BIGGLESWADE

JUBILEE WORKS. CHAPEL ROAD. HO UN SL OW . MIDDLESEX M A N C H E S T E R
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Gibbons Bros. Ltd., Dibdalc Works, Dudley. Phone: Dudley 3141 ( P .A Grams:“ Gibbons, Lower Gornai}i.
London Office : 1S*'4 Palace Chambers, Westminster, S.W.l. Telephones : Whitehall 641J-S and S359-

G  a s  P r o d u c e r  P l a n t

STOCKED BY ALL LEADING TOOL DEALERS

B R I T I S H  N . S . F .  C O .  L T D .

K E I G H L E Y ,  Y O R K S .
London Office: 25 Manchester Sq., W.l

A g e n t s :  S te d a l l  M a c h in e  T o o l  C o .,
147-155 S t .  J o h n  S t r e e t ,  L o n d o n , E.C .I 

P h o n e :  C le r k e n w e l l  1010 (10 l in e s )

General view of operating platform of Producer Plant.

Installation of five me
chanical self-vapourising 
Gas Producers each gasi- 
fyinghalfatonofCokeand 
manufacturing 7 ,̂000 
cub. ft. of 1 30 H.T.U. Gas 
per hour. We design, 
manufacture and erect 
Gas Producer Plant to 
individual requirements.

CYJUILT to B.S.S. accuracy: 
graduated in 40ths of an inch, 
vernier readings in lOOOths. 
or in i mm. vernier readings 
in 50ths. Height Gauges : 
10 and 18" (English) ; 25 and 
45 cm. (Metric) ; IO'/25 cm. 
and 18" 45 cm. (Duplex) ; 
Vernier Calipers : *6, 9 and 
12' (English) ; 15, 25 and
30 cm. (Metric) ; 6"/l5 cm., 
9"/25 cm. and l2"/30 cm. 
(Duplex).
*6" size also supplied with knife edge jaws, measuring both inside and outside dimensions.
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H A R D E N E D

S T E E L

R O L L S

o O o

A  P i t m a n  B o o k

M A G N E S I U M
I t s  P r o d u c t i o n  a n d  U s e  
By Ernest V. Pannell, M.I.E.E., M.I.A.E.
A practical treatise on the subject. T h is  book 
describes the various treatm ents of magnesium 
from an  engineering and industrial viewpoint. 
Industrial chemists, aircraft m anufacturers, pho to 
graphic trades, and  all chemistry students interested 
in  the commercial application of th is valuable 
m etal should have a  copy. 12s. 6d. net.

Pitman House, Parker St., London, W.C.2

• A L U M IN IU M  
C A S T I N G S
SAND & GRAVITY DIE CASTINGS 

FOR ALL TRADES
0 h e
B R I D G E  F O U N D R Y  l t d !  

W E D N E S B U R Y  • S T A F F S
•PH O N E: WEDNESBURY 0 1 0 9 ------------------------------
-------------------- ’GRAMS: ALSPELCO, WEDNESBURY

For cold {rolling of non- 
ferrous and ferrous metals 
D -  Diamond -D  h a r d e n e d  
steel rolls are  esteem ed by 
the  m ost im p ortan t users 
in the  c o u n try ; all sizes 
from  th e  sm allest upw ards

D A N IE L  D O N C A S T E R  
A N D  S O N S  L IM IT E D  
P e n ls to n e  R o a d , S H E F F IE L D

A L U M I N I U M

/

Pbotphoi Bronze flBifli H B B  ÊKÊ Gun Metal Ingots-Tandem’White Metal Aüoys Ł B  H jftjpr Bearing* (or all purposesGYM.•Eyre* Aluminium and Chill Cast PhosphorAluminium Alloy* k  I l k  Bronze Rods
S M E L T IN G  C O M P A N Y  L IM IT E D

TANDEM WORKS. MERTON ABBEY. S.W.I9
Telephone: MITCHAM 2031 (4 line*)

M U R E X  L T D .  R A I N H A M ,  E S S E X

H A R D E N E R S
F O R  T H E  

A L U M 1 N I  U M  I N D U S T R Y

T I T A N I U M  
C H R O M I U M  
C O B A L T ,  e t c .

’P H O N E :

A  M U R E X  M E T A L L U R G I C A L  P R O D U C T

A L L O Y E D  W I T H  A L U M I N I U M  
A N D  O T H E R  E L E M E N T S  T O  
I N D I V I D U A L  R E Q U I R E M E N T S

R A I N HA M,  E S S E X ,  2 4 0



TH.OS FIRTH c- JOHN BROWN LTD SHEFFIELD

Close co-operation between Research workers 
and the steel maker have long endowed cer
tain Firth Brown steels with unusually high 
fatigue resistance. Recent scientific work, 
however, has resulted in further improve
ments not only in resistance to fatigue in the 
longitudinal direction but, remarkably, in the 
transverse direction also. Engineers will know 
how valuable such an advance in steel-craft this 
is and will be able to make use of it at once.

F u ll  p a r t i c u l a r s  u p o n  a p p l i c a t i o n .

¿ F i l a s a

December, 1945

T H E  S H A N N O N  L I M I T E D
IMPERIAL HOUSE (Dept. E.4), 15-19 KlNGSWAY, LONDON, W.C.2
And at Birmingham, Bristol, Liverpool, M anchester, New castle, Glasgow (Agents)
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A L L O Y  S T E E L S  
W I T H  I M P R O V E D  
FATIGUE RESISTANCE

same caDinet same contents, but what a difference ! A  bulging, dog-eared, untidy 
collection of time wasting files, or Shannoblic Suspended Folders— always in position, 
always neat and tidy. Large adjustable angled tabs reduce filing and finding time to 
seconds. Shannoblic fits your filing cabinets and most deep desk drawers, or a small 
unit is available for desk top use. Send I d. stamp for leaflet (Paper Control Order 48).
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L I O N  B R A N D ”

'•RS-and ALUMINIUM
M A S T E R  A L L O Y SALUMINIUM alloyed with

MANGANESE, TITANIUM. CHROMIUM. 
NIOBIUM. TANTALUM. TUNGSTEN. BORON. 
VANADIUM. ZIRCONIUM. MOLYBDENUM. 
IRON. SILICON. MAGNESIUM. NICKEL. ETC.

E S T A B L IS H E D  IS B O
Telegrams - Blackwell, Liverpool*
Telephone - Garston 980 (3 lines).

BLACKWELLS METALLURGICAL WORKS LTD.
THERMETAL HOUSE. GARSTON. LIVERPOOL 19

Works; Btnks Road. Speke Road and Church Road. Garston

Laboratory Controlled 
P R E S S U R E  C A S T I N G S  in...
Aluminium, Zinc Base (M a ia k )  

G R A V I T Y  in . . .
All Standard Non-Ferrous Alloys

 —  SITU A T IO N S V A C A N T --------------------
N one o f  the vacancies under this heading relate 
to  a m an between the ages o f 18 and  50 inclusive 
o r  a w om an between 18 and 40 inclusive unless 
he o r she is excepted from  the provisions o f the 
C ontrol of Engagem ent O rder. 1945. o r the 
vacancy is for em ploym ent excepted from  the 

provisions o f tha t O rder.
Aluniinium-alloy Die F oundry M anager. Vacancy 
exists for a young m an, with initiative, and  capable of 
taking responsibility, suitably qualified as assistant 
m anager for gravity dic-casting foundry, age 30-35. 
salary £500-£600. Replies will be treated  in confidence. 
Box 8493, care o f “  Light M etals.”  97-5175
M anaging D irector of light alloy foundry in M idlands 
wishes to  get in touch with man abou t 30 to  learn 
the business, and  for im m ediate service in sales 
adm inistration . F or a suitable m an there might be 
good prospects o f qualifying in due course for a senior 
adm inistrative position. D esirable qualifications arc:— 
G ood education, agreeable personality and  good mixer, 
capable o f taking responsibility, some engineering tra in
ing. some know ledge of com m ercial procedure: salary 
£650-£700. Replies should give full particulars of 
education and  previous experience, and  will be treated  
in strict confidence. Box 8494. care o f “  Light M etals.”

97-5174

----------------------------M ISCELLA N EO U S -----------------------
M onom arks. Perm anent London address. Letters 
redirected. 5s. p .a . W rite  M onom ark B M /M 0N 092 . 
W .C .l . 97-4277
Sir W illiam  C ran fo rd  and  P artners, L td ., industrial 
designers, undertake design and  styling o f new pro
ducts o r m achines. W orking prototypes m ade if 
reauircd . 233 High H olborn . W .C .l. Phone, Hoi. 
4381 zzz-42
Pulverizing and  grading o f raw m aterials. D ohm , L td.. 
167 V ictoria S treet, L ondon. S A V .l. zzz-54

Paragraph Advertisements .. .. 3d. per word
(minimum, 3!-). Cash with order.

EDITORIAL & BUSINESS A N N O U N C E M E N T S
ALL instructions, matter and passed proofs for all 
** kinds of advertisements must reach the Head Office 
of “ LIGHT METALS” by the 10th of cach month to 
ensure insertion in the following month's issue. •
“ LIGHT METALS ” is published in London, England, 
on the fourth Wednesday of the preceding month. 
Head Offices: Bowling Green Lane, London, E.C.l 

Inland Telegrams - - - " Pressimus, Phone, London.” 
Cables - - - - - -  Pressimus, London.”
Telephone - - - Terminus 3636 (Private Exchange). 

Midland Offices (temporary): 241, Warwick Road. 
Kenilworth, Coventry.

Tcltphone ' fariltiorlh 415 telegrams »
Northern Offices—Manchester: Deansgate House, 
274. Deansgate.

Telephone—Black friars 5038-9.
Telegrams—" Presswork. Manchester.”

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

APPROVED LISTS

A lum inium  Alloy Ingots to  Specification
C A N L E Y  C O V E N T R Y  Phone 3673

P r i n t e d  i n  E n g l a n 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  P r o p r i e t o r s , T E M P L E  P R E S S  L T D . , B O W L I N G  G R E E N  L A N E ,  L O N D O N .  E .C .1 .



December, 1945 LIGHT M ETALS Advtś.

For cutting, grinding, filing and polishing 
components of Aluminium, Elektron, 
Non-Ferrous Alloys and Ferrous Metals, 
MORRISFLEX Flexible Shaft Equipment is 
unrivalled. Accessories include REX Rotary 
Files and Cutters, a wide range of MORREX 
industrial rotary Wire Brushes ; Polishing 
Mops, Felts, Felt Cones, and Mounted 
Points. Attachments include Sanders and 
Grinders. MORRISFLEX Machines are 
available in Overhead Suspension, Bench 
and Floor types, the two latter being 
readily portable. Write for Catalogue.

B. O. M O R R I S  LTD.,
SHIRLEY, B I R M I N G H A M .

S h i r l e y  : G r o m s :
1237 Morrisflex. B'ham.



B 1 B L I  O T  E K A G Ł O W N A 
Politechniki Śląskiej

109 ji fB .

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

Photograph : A high speed steel hardening furnace, designed for circular saws and cutters.

Hacii Co Ltd
SMETHWICK • STAFFS SMflk—CV 087S
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