
C a s t i n g  .  .  .

In the production of our high grade aluminium alloy 
castings we, too, gain valuable information — but on 
more scientific lines — by X-Ray inspections, capable 
of detecting the minutest flaw. Only when the X-Ray can 
find no fault are we satisfied that it is a perfect casting.

A  p e r fe c t  C a stin g  b y
,  m L O N D O N  C O L N E Y

J O H N  H A L E  L t d  H e r t f o r d s h i r e
^  ^  M  W  ^  Telephone: London Colney 3141

Harley Street surgeon Michael 
Joyce ( J a m e s  M - \ s o n )  gains 
valuable information from care
taker C / a y  ( M o r l a n d  G r a h a m )  

in his search for the murderer 
of Emma Wright ( R o s a m u n d  

J o h n ) .  Aclose-up from the film 
“  T h e  U p t u r n e d  G l a s s  ”  

(G.F.D. Distribution). Yet an
other triumph for producer 
S  v d n e y  Box and actor-pro
ducer J a m e s  M a s o n —due to a 
perfect casting.



W ERN WORKS,
BRITON FERRY, - 
NEATH, GLAMORGAN. 
SOUTH WALES,. •
Telephone: Briton Ferry 3211

A L U M I N I U M
AND STRONG 
LIGHT ALLOYS

NOTCHED BARS 
& SECONDARY

ROLLING SLABS

HOT ROLLED PLATES

COLD-ROLLED SHEETS

if you have a problem, or if you contemplate using: 
these metals for,the first time, write or telephone us 
and we will place all our experience at your disposal- 
[card, if necessary) our technical representative witt.caffi

'■ ■' ■ ' ' ■■ ;■ 1 ' f ''' ■ V : - ' h - h>'. '['hS't\
îaiid' discuss your difficulty, . ,
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A l u m i n i u m  . ¡ « a l c a s

We have lived to see..

1 his would have been regarded as an ultra
modern shop front in 1910. Gilt pre
dominating. Much brass to polish. Blinds 
and awnings needing hand manipulation 
from hour to hour.

become...
A shop from in the modern style. The 
store o f D avid Jones, Ltd., o f Sydney, 
Australia. The ceiling and fascia to the 
awning are of aluminium.
Contractors: Wunderlich Lyd., Sydney. 
Architects: Messrs. M ackcllar & Partridge

Those who have lived forty years or more can remember the lime when nearly all shop fronts were still redolent of the Victorian era—fussy, piecemeal, over-ornate, and sometimes grotesque. But a new generation brings with it the modern idea of clean lines and functional integrity. The attributes of aluminium fit this concept like a glove; for aluminium gives high strength with little weight, is bi'ight and beautiful to look at, and stands through all weathers without corroding.

M iM M  l l i i  in s
The largest distributors o f  A lum in ium  and its A lloys in the British Em pire

T H E  A D E L P H I ,  S T R A N D ,  L O N D O N ,  W . C .  2
---------------------------- An ALUMINIUM LIM ITED  Company----------------------------
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TRADE TERMS TRAVESTIED • NUMBER SIX

S t r e n g t h  a t  e l e v a t e d  

t e m p e r a t u r e . . .

IT 'S N O T  A  Q U EST IO N  of faith o r spirit 

moving mountains or pyramids with us.

That's not our line of business.

But when it comes to producing aluminium 

light alloys, which show real strength at 

elevated temperature, then we are 

confident that we have got some in 

the T JP  range which will give com

plete satisfaction. These are very 

valuable where pistons are to be 

fabricated, because they will stand U)itKa«k«o»l«Jg«««nt. to .he fanou , G « :n « „  Po,»«r

up to quite severe service conditions at high temperature.

W hen you want such alloys let us help you. Every consignment will be consistently 

reliable, and correct to specification, as our own chemical and physical laboratories perform strict 

and regular tests at every stage of manufacture.



Furnaces and Handling Plant, Gas Producers, Coke Ovens, Gas W orks 

Plant and Dressier Tunnel Kilns,

GIBBONS BROTHERS, LTD., DIBDALE WORKS, DUDLEY.
Telephone: Dudley 3141. Telegrams: Gibbons, Lower Gornal.

LIGHT METALSNovember, 1947

G .B .s
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M A G N E S I U M  A L L O Y S

F . A. HUGHES & CO LTD • ABBEY HOUSE • LO ND O N  N .W .l

p r » c

C H A N G IN G  

T O  E L E K T R O N

Your first step is to consult
F. A. Hughes & Company Ltd., 
who can help you with further 
information. There’s not a lot 
of difference between the hand
ling of ELEKTRON and that 
of other light-weight alloys, 
but there is a tremendous 
improvement in the results 
you obtain once you change 
to ELEKTRON. Write to Metals 
Department.

ELEKTRON is the fastest cutting con
structional metal in existence—in fact 
its cutting speed is limited only by the 
speed of the machine. The advantages 
are obvious :—Reduction of machining 
time, reduction in power consumption, 
excellent surface finish, longer life of 
tools. And because of its extreme light 
weight ELEKTRON castings are easier 
to handle.

The machining technique of 
ELEKTRON does not differ greatly from 
that of other metals. Standard tools are 
used, and scruffing and routing opera
tions can be carried out with ordinary 
wood working equipment.

I.11324B
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W R IT E  OR

SEND THIS

COUPON

FOR FULL

TECH N ICA L

IN FO R M A TIO N

*dag' is the Registered Trade Mark for Colloidal Graphite wade by Aeheson Colloids Limited, ?  Gay fere Street, London, S . JJ i

T o :  A e h e s o n  C o l lo id s  1 u n ite d .
«), G a y  fe re  S t r e e t ,  L o n d o n ,  S .W . i .  
D e p t .  6 5 5 .
Please send m e, w ithout obligation, 
technical inform ation concern ing the 
industrial applications of ‘dag’ collo idal 
graphite. I am particu larly  interested in 
the applications 1 have indicated opposite

N a m e  ...............    —

A d d re ss

0  H igh  Tem perature
Operations

0  D ry  Lubrication

0  Prevention  o f Screw-Thread 
Seizure

n  M ou ld  Parting 

0  M etal W o rk in g  

0  E lectrostatic  Screening

W H A T E V E R  T H E  J O B  T H A T  H A S  T O  B E  D O N E W I L L  D O  I T

“ Certainly there’s a  load  

on my m in d !. . ”
but w hat is it, after all ? ”  says The 

P rofessor. “ Only a new  reduction gear, running 
hot, and at speed . L o ad  certainly is a  problem , 
but ‘ dag ’ is the answ er to it !  ”
‘ D ag  ’ is the trade nam e for the colloidal 
graphite products m ade by A eh eson . It has 
solved m any problem s in every industrial 
sphere — problem s involving not only load but 
running-in and screw -thread seizure too. W hy 
not enlist the services o f  ‘ dag ’ to take  the 
weight o f these problem s off y o u r  mind 1
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—  Thermal Engineering —
I N C A N D E S C E N T  H E A T  C O .  L T D .

M anufacturers o f oil, gas and coal fired  

furnaces, etc., fo r  a ll heat treatment purposes.

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

F o r  electric furnaces o f a ll types, light alloy 

salt baths and a ll ancillary equipment.

C O N T R O L L E D  H E A T  &  A I R  L T D .

Designers and manufacturers of gas fired  In fra  

R ed  heating equipment, drying ovens, dust 

collectors, etc.

M E T A L  P O R C E L A I N S  L T D .

M anufacturers o f porcelain enamel frits , colour

ing oxides, etc., and suppliers o f complete 

enamelling equipment.

W rite  for fully illustrated  

brochures on any o f  the above subjects.

C O R N W A L L  R O A D ,  S M E T H W I C K ,  B I R M I N G H A M .

Telephone: S M E T H W IC K  0875 (8  lines).

Telegram s: “ R E P E A T "  B IR M IN G H A M .

L ondon  O ffic e :  1 6 , G R O S V E N O R  FLAC E, S . W . I .

Telephone: S L O A N  E 780 3  &  9818.
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Is it the 
right Alloy?
T h e Question answered Jo r  

Founders, Designers and Engineers

B e c a u se  A L U M I N I U M  C A S T I N G  A L L O Y S

d if fe r  so  w id e l y  in  th e ir  f o u n d r y  b e h a v io u r  a n d  

m e c h a n ic a l  a n d  p h y s ic a l  p r o p e r t ie s ,  i t  is  o f  th e  

f a s t  im p o r ta n c e  th a t  th e  correct a l lo y  f o r  th e  

s p e c ia l  w o r k  in  h a n d  s h o u ld  he  c h o s e n  a t  th e  

o u ts e t.  A L A R  ca n  g i v e  y o u  e x p e r t  a d v ic e  a n d  

th u s  e n s u r e  th a t  th e  m o s t  s u i ta b le  a l lo y  is  

se le c te d  f o r  y o u r  p a r t ic u la r  a p p l ic a t io n .

t h e  A s s o c i a t e d  L i g h t  A l l o y  R e s e a r c h  o f  t h e  f o l l o w i n g  f ir m s  :
B K L A lloys Ltd. E nfie ld  R o lling  M ills (A lum inium ) Ltd.
T he E y re  S m elting  C o ., Ltd. In te rnationa l A lloys Ltd.
L ight A lloy P ro d u c ts  Co. (B irm ingham ) Ltd. T. J. P r ie s tm an  Ltd.

T h e  W o lv e rh am p to n  M eta l C o ., Ltd.

ALAR LTD., 6 OLD JEWRY, LONDON, E.C.2 
Development Officer: 35 NEW BROAD STREET, LONDON, E.C.2.
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L C . I .  a l u m i n i u m  a l l o y s

are supplied iu a wide range o f compositions to meet 

every industrial need. Our Technical Development 

Department will be pleased to advise on 

any problem connected with the use 

and treatment of light metals

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 T D . ,  L O N D O N ,  S . W . l
M.115A

LIGHT METALS November, 1947



W IL L IA M  M IL L S  L IM IT E D
F R I A R  . P A R K  R O A D  • W E D N E S B U R Y  • S T A F F S . .
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Another very successful application of G .E.C. Infra- 
Red Lamp Heating is here illustrated.

This plant, installed in the works of Messrs. 
Carbodies Ltd., Coventry, is stoving the surface primer 
coat on Hillman Minx Coupe bodies. Stoving time, 
20 minutes. Loading, 79 k W .

F o r  all In fr a -R e d  L a m p  H ea tin g  c o n su lt the  G .E.C .

Advt. o f  The General Electric Co. Ltd., M agne t House, K ingsw ay, London, W .C .2.
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 ^

t 'J H O T  M IL L  FO R  I g L  ' 
L IG H T  M ET A L ' S & r .

A LLO Y S  « ¡1
INSTALLED AT THE W A
M ILT O N  W O R K S  1 1

p S i i  of  the V
:v̂  B R I T I S H  A L U M I N I U M  1

COMPANY LIMITED. 1

îü . .

E N G IN E E R IN G  C O M P A N Y  LTD. 

376, S T R A N D , L O N D O N  W .C .2.

•'-¿'■-'I: ' - : , ■ " - ' ■



T his 23' and 52' x 96' Four-High Reversing 
Mill is capable of rolling hot slabs of 
aluminium and aluminium alloys up to 1 ton 
in weight, and from 1" to 1/8' thick at speeds 
up to 0/240/384 ft. per minute. The design 
is such that with slight modification it can 
form one stand of a three stand tandem 
plant, if required. The inset illustration 
shows the roll assembly.

The mill has these notable features.
Self-contained hydraulically operated top roll 
balance system.
Enclosed two-motor operated screwdown, the 
bottom casing o f  the  enclosure formed integral 
with the roll housings, preventing escape o f  oil. 
Pinion housing o f  massive proport ions  and totally 
enclosed.
Back-up rolls fitted with Morgoil bearings.
This plan! is installed at the Falkirk Works o f  the 
British Aluminium Co.

D A V Y a n d U N  I T E  D
Proprietor o f : COMPANY LIMITED

’ D UNCAN ST EW A R T  &  C O M PA N Y L IM IT ED . G LA SG O W SH.EFF1 ELD
ST EW A R T  &  C O M PA N Y L IM IT ED , G LA SG O W  

D A VY  AND U N ITED  R O L L  FO U N D R Y  C O M PA N Y, B IL L IN G  I LAM 

Associated with:  U N IT ED  E N G IN EER IN G  AND FO U N D RY  CO M PA N Y, P ITT SBU RG H , U.S.A.

LIGHT METALS November, 1947

A  D A V Y - U N I T E D  R O L L I N G  M I L L
a n d  i t s  r o l l  a s s e m b l y



E. HIND (SOUTH BÄNK) LTD.,  SOUTH BAN K- 0 H-TEES, YORKSHIRE
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R E F IN E D  IR O N , G U N  M E T A L ,  N O N - FER R O U S  A N D  A L U M IN IU M  A LL O Y  IN GO TS

C onstan t  Qual i ty  a n d  Speedy 
Service— H o m e  o r  Expor t

Roosts  E x p o r t  Orders

H a s te n s  H o m e  Product ion

T h e  B ackbone  o f  I r o n ,  Steel 
o r  Alloy Products

H i n d  M eta l  I n g o t s  m e e t  y o u r  
needs  fo r  a n y th in g  a n d  e v ery 
th in g  in  m e ta l .  H i n d  M eta l  is 
a lw ays  u p  to  s t a n d a r d  specifi
c a t io n  a n d  in  al l cases w he re  
Ref ined  I r o n ,  G u n  M eta l ,  Non- 
ferrous  or  A lu m in iu m  Alloy 
I n g o ts  a rc  called for,  I l i n d  
s upp ly  the. r i g h t  g ra d e  a t  th e  
r i g h t  t im e — j u s t  w h e n  y o u  w a n t  
i t— w h e th e r  in  G re a t  B r i t a in  or 
O verseas.  I n  Y orksh ire ,  L a n 
cashire ,  B i r m in g h a m  or  L o n d o n  
a reas  we de l ive r  w i th in  21 hours .  
Consult  u s  011 y o u r  p ro d u c t io n  
p ro b lem s — w e c an  s u p p ly  t h e  
a n sw e r  fo r  h o m e  o r  ex p o r t .
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Free films to show in your factory 
Projectors on loan

Here is one of the most helpful of the 
Fuel Efficiency Services—free films and 
slides that give your staff practical 
guidance in easy-to-follow visual form. 
Shows of these films can be quickly 
arranged^ and there is no need to have 
darkened rooms. Simply telephone your 
nearest Regional Fuel Office for details. 
It may pay you dividends in fuel 
efficiency—and production.

j H O W  T H E  F U E L  E F F IC IE N C Y

j S E R V IC E S  C A N  H E L P

| T O  H E A L  Y O U R  F U E L  C U T

j H ere are other services a t y  oar disposal

i I F ree advice from  fuel engineers.
* 2 T ra in in g  o f  boiler-house personnel at your
I factory.
i 3 I n s t r u c t io n a l  c la s se s  f o r  b o i le r - h o u s e
| personnel.
• 4 Evening classes, lectures and  films for execu

tives, bo iler a ttendan ts  and m aintenance staff.
5 A dvice and  help  in se tting  up Jo in t Fuel 

Efficiency C om m ittees fo r works.
6 P ublications (e.g. Fuel Efficiency News, 

special bulletins, leaflets, posters, etc.).

Y O U R  R E G I O N A L  F U E L  O F F IC E

R EG IO N  A D D R E S S  T E L E P H O N E
N orthern  G overnm ent Buildings, Pon tcland  R oad, N cw casile -on-T yne, 5 Newcastle 28131
N orth -E astern  C en tu ry  H ouse, S ou th  P arade, Leeds, 1 Leeds 30611
N orth -M id land  Castle G ate H ouse, Castle G ate , N o ttingham  Nottingham  46216
E astern  S haftesbury  R oad, B rooklands A venue, C am bridge Cam bridge 56268
L ondon  M ill H ouse, S j /89, S haftesbury  A venue, W .l G erra rd  9700
S outh -E astern  95, H igh  S tree t, R ochester Chatham  3487
S outhern  W hiteknights, Earley, Reading Reading 61491
W ales 27 , N ew port R oad, C ard iff Card iff 9234
S outh -W estern  12/ 14, Apslev R oad, C lifton , B risto l, 8 Bristo l 38223
M id land  T em porary  Office B uildings, H aglcy R oad  W est, B irm ingham , 17 Bearwood 3071
N orth -W este rn  B u rton  R oad, W est D idsbury , M anchester, 20 Didsbury 5180-4
Scotland 145, S t. V incent S tree t, G lasgow , C .2 Glasgow C ity  7636
Scotland 51, C ockburn  S tree t, E d inbu rgh , 1 Edinburgh 34831
Scotland 1, O vcrgate , D undee Dundee 2179



QUICK DRYING B Y  I N F R A - R E D

] TAKE A SOURCE OF RADIANT HEAT . .  . 2  EQUIP IT WITH GAS FIRING . . .

USE IT IN THE FORM OF
EXTENSIBLE UNITS

November, 1947 LIGHT METALS

The gas-fired infra-red drying tunnel is 
robust, compact, inexpensive . . . easily 
constructed in different shapes and sizes 
without complicated auxiliary apparatus 
. . . giving even distribution o f radiation 
and wide range o f flux density a t the turn 
of a t a p . . .  no material difference in drying 
time due to  colour . . . low capital and fuel 
costs. Technical literature free on request.

FOR SIMPLICITY AND 
CONTROL 

THE CHOICE WILL BE

B R I T I S H  G A S  C O U N C I L  • I G R O S V E N O R  P L A C E .  L O N D O N ,  S W I
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Steel H o m e an d  O ffice F u rn itu re
H o w  much more saleable it is when it is 

Decofloc Lined
Whether it is a kitchen cabinet or an office 
cupboard it is all the better if the interior 
is Decofloc Finished in suede, velvet or 
plush.
These fabric finishes remove the stark, utility 
appearance that steel furniture has . . . are 
neither cold to the touch nor “ cold ” in 
appearance . . . and cover up all sharp edges. 
Low in cost, expensive in appearance, and

simple and easy to apply because Decofloc is 
sprayed on. Hard wearing and mothproof, a 
Decofloc finish can be cleaned like the actual 
fabric it imitates—by brushing. There are a 
1001 different uses for Decofloc in the light- 
metal industry.
There are three Decofloc finishes to choose 
from, 12 rich fadeless colours to each, and 
they are sold by weight in lbs.

Three distinct finishes— Suede (M att) and Velvet and Plush (Lustre) 
in each o f  10 rich fadeless colours and black and White. Applied  
by spray f lo c k  gun. Please write f o r  specimens and samples.

JO H N  PEEL AND SON LIM ITED , BAILDON M ILLS. BAILDON, YORKSHIRE
Telephone : Shipley 53276 Telegrams : Jonpeel, Shipley

Representative for Europe and Scandinavia: M A R T IN  F r Ia R E S ,  Rue V ictor Bcsmc 7 6 , Y F .R V IF .R S , B E L G IU M

KNOCK IT ! DROP IT ! YOU CAN’T CROCK IT !
Not least among the attractions of Astral suitcases is their finish. Aluminium 

Alloy gives them lightness and strength, streamlined design imparts 

modernity, but it is their finish that gives them irresistible sales appeal.

Polythene, sprayed through the flame of the Schori 

Pistol, fuses to the Alloy, and gives a surface of 
great beauty, that will not 
crack, chip or fade; a finish 

that will resist extremes of 

weather, oil, acids, chemicals 
and a lifetime of travelling. 
Maybe Schori - sprayed Poly - 

thene could solve your finishing problems. 
Licensees throughout the country.

S c l i o l i  Y d y t A i m e
SCHORI M ETA LL IS IN G  PROCESS LTD., BR EN T  CRES., NORTH C IRCU LAR  RD.t LONDON, N.W.10 Phone: ELG A R  7393

G .D . 33

Photograph by permission of 
the H exton Aircraft Co., Ltd., 
manufacturers of ASTRAL 
Personal Luggage.
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IN THE MARKET

W E  A R E  THE
MAKERS OF

ALUMINIUM
ALLOYS

M b  ALLOYS LIITIITED
F A C T O R Y  C E t l T R E  K in G S  n O R T O F l • B IR m iO G H A m  30

Telephone: KIN
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f/ie wt/d

^  T H E  B R I T I S H  A L U M I N I U M  C O  L T D  S A L I S B U R Y  H O U S E  L O N D O N  E C 2

® I3S-I43B

What shape do you really want to do the job most efficiently ?For example, to eliminate costly machining and fitting, to combine structural with decorative features, or to provide hidden fixing points or interlocking with other components. An Aluminium or . Aluminium Alloy extrusion, solid or hollow, can readily be made to suit your particular requirements with the additional advantages of strength, light weight and durability.
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Managing Director: 
R O L A N D  E . D A N G E R F IE L D
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B O W L IN G  G R E E N  L A N E , 

’  L O N D O N , E .C .I .
Telephonc: Te rm inus 2636.

Inland Telegrams:
“ Pressimus. Phone, London.

D e a lin g  Authoritatively 
u>ith the P ro d u c tio n , U ses  

a n d  Potentiaiities o f  
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their A lloys
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E . J .  G R O O M , M .I n s t .M E T

Branch Offices at 
B IR M IN G H A M , 

C O V E N T R Y , 
M A N C H E S T E R  

a n ti 
G L A S G O W

EDITORIAL OPINION
I m p o r t a n c e  o f  B e i n g  E a r n e s t

F A S H I O N A B L E  c u l t s  a n d  p o p u l a r  e n t h u s i a s m s  a r e ,  a l i k e ,  o f  a n  
u n e n d u r i n g  n a t u r e .  G o o d  o r  b a d ,  t h e y  a r e  i n i t i a t e d ,  a s  a  r u l e ,  b y  t h e  
r e a s o n e d  e f f o r t s  o f  t h e  f e w ,  a n d ,  s o o n e r  o r  l a t e r ,  p e r i s h  u n d e r  t h e  

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

o r  s o  f a r  p e r v e r t e d  a s  t o  b e  u n r e c o g n i z a b l e .
M a c k a y ,  i n  h i s  “  E x t r a o r d i n a r y  P o p u l a r  D e l u s i o n s , ”  r e c o r d s  s u f f i c i e n t  

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

c u r e  t h e  l a t e s t  c r o p  o f  i l l s  w h i c h  a f f l i c t  a n  a c h i n g  w o r l d .
N o w  t h e  t e r m  “  r e s e a r c h  ”  ( n o  m a t t e r  i n  w h a t  l i n e )  d e n o t e s  n o t  m e r e l y  

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

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

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

n a t u r e  a n d  g o a l  o f  t h e  r e s e a r c h  w o r k e r s ’ e f f o r t .
I n  t h i s  c o u n t r y  a n d  e l s e w h e r e ,  a p p o i n t m e n t s  u n d e r  G o v e r n m e n t - d i r e c t e d  

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

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

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

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

t h e  o p p o r t u n i s t ;  t h a t  o f  s c i e n t i f i c  r e s e a r c h  i s  n o  e x c e p t i o n ,  a n d  r e c o g n i t i o n  

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

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

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

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

q u a n t i t i e s — m e r e  p a p e r  v a l u e s — i n  o u r  l i v e s .  I n  s u c h  c i r c u m s t a n c e s ,  t h e  
i n t e g r i t y  o f  s c i e n t i f i c  t h o u g h t  a n d  a p p l i c a t i o n  a n d  t h e  j u s t  a p p o r t i o n i n g  o f  
a  t r u e  b a l a n c e  b e t w e e n  t h e s e  a n d  t h e  a r t s  a n d  h u m a n i t i e s ,  c a n  a l o n e  b e  r e l i e d  
u p o n  t o  p r e v e n t  t h e  d e i f i c a t i o n  o f  t a l e n t s  w h i c h ,  l i f t e d  f r o m  t h e i r  p r o p e r  s e t t i n g  
a n d  f o r c i b l y  i n f l a t e d ,  m u s t  i n e v i t a b l y  b r i n g  d i s a s t e r  a n d  c a l l  p r o g r e s s  t o  a  h a l t .
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“ STANDING UP TO IT!”
'"TH E subject of the human 

story which follows is a 
“ W endy ” gas cooker, by 
Willson - M athieson, Ltd., 
which has done and, indeed, 
still is doing yeom an service 
in the kitchen of a housewife 
who has every reason to be 
proud of it, for it is no ordin
ary cooker, is- this one.

When first delivered, the 
grate bars above the burners 
were in vitreous-enamelled 
cast iron. Now these for 
some time gave a very satis
factory perform ance, but 
after a while, began to show 
signs of hard wear, the 
enamel having chipped in 
several places, m ore especially where 
flame impingement had occurred, with 
the result that unsightly corrosion of the 
underlying iron became very obvious.

Fortunately, this state o f affairs 
presented a long-desired opportunity: 
would alum inium  stand up to “ it ” ? (No 
attem pt was m ade to define “ it.”) There 
was only one answer to this question. 
Some light alloy bars would have to be 
cast and put in place of the cast iron 
bars com plained of. Using, therefore, 
the originals as patterns, a new set was 
produced in sand, in an alloy of the 
D.T.D.424 type. W ithout further ado, 
and without any surface treatm ent, the 
light-metal bars were then put into 
service.

T hat was 11 months ago, and they 
have certainly done overtime since. 
Vegetables and fruit have been boiled on 
and over them, so has jam  (20 lb. at a 
time); bacon, sausages, eggs and other 
delicacies have been fried upon them. 
Christm as puddings and babies' napkins- 
have all been given a turn.

Even the most sceptical would have to 
adm it that, in their still short life, they 
have seen plenty of variety, yet, contrary 
to expert prejudice, no attack has resulted

HERE is the Willson-Mathieson “  Wendy" 
gas cooker showing the aluminium- 

alloy bars as they appear after 11 months 
use. Note especially, absence of any sag 
or warping.

from  innum erable spillings and boilings 
over, no oxidation or melting has 
occurred due to flame impingement, and 
there are no signs of bending, twisting 
or warping. In fact, those aluminium 
bars look better now than they did on 
the day they were installed, for they 
have been washed in soapy water and 
have acquired a really handsom e finish 
with the aid of Vim and wire wool.

The final word in all matters of house
hold ethics must, o f necessity, rest with 
the housewife herself. Well, the lady in 
this case is m ore than pleased; she likes 
the clean, bright look of the alum inium  
bars; she even appreciates their lightness 
as com pared with the depressing weight 
o f their dirty', black, heavy predecessors. 
It was only with the greatest difficulty 
that they were one day borrowed and 
taken back to the foundry for inspection, 
this being allowed, only after a solemn 
prom ise had been given, that, without 
fail, they would be returned by tea-time!
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Light A lloys in
T h e  I n t e r n a l - C o m b u s t io n  E n g in e

Continuing fro m  “ L ig h t M etals,” 1947/10/548, and Concluding 
the Section of the Account Dealing with L ig h t-a llo y Pistons

P RODUCTION of pistons may be by 
casting, forging or pressing. The smallest 

sizes of automobile engine piston are mass- 
produced by gravity die casting for 
cheapness; the larger Diesel engine pistons 
must of necessity be produced as sand cast
ings. Forging results in a more dense and 
homogeneous structure than casting, but not 
necessarily in a more reliable structure.

It has become possible, recently, to pro
duce forged pistons of very high quality by 
the use of extruded material produced 
initially from pressure-die-cast billets. The 
grain size of material obtained in this way 
is extremely fine and, by its use, it has been 
found possible to increase the strength of 
the piston by about 15 per cent.

Forging is slower than casting and more 
costly, whilst it must not be forgotten that 
the cast form is superior in creep resistance 
to the wrought material. One way in which 
forging is of value is that it limits design 
to the very simplest; the ease witjj which ribs 
and other frills are made possible by the 
casting process is a temptation which often 
overcomes the better judgment of the 
designer, and it has been suggested that much 
good would, result if Diesel engine pistons 
were to be designed as forgings and then 
produced as castings!

In cases where concern has been felt about 
the success of light alloys, cast- or forged-in 
steel reinforcing or heat-resisting members 
have been introduced. One of the greatest 
problems associated with light alloy pistons 
is that of ring groove wear and an aluminium, 
alloy piston of German origin has been 
fitted with a cast-in iron ring carrier. Cas' 
pistons have also been provided with copper 
or un-alloyed aluminium elements cast into 
the crown to achieve a better heat conduc
tivity. In other cases, the crown has been 
made of Y alloy and the skirt of aluminium- 
silicon alloy, the denser copper-containing 
Y alloy contributing to a slightly improved 
heat conductivity and the low density 
aluminium-silicon alloy being used in the 
skirt, partly to minimize weight and partly 
because this alloy is amenable to anodic 
oxidation, as will be discussed later. 
Attempts have also been made to exploit the 
considerably better heat conductivity and 
higher melting point of copper by using 
copper-clad aluminium (Cupal) or copper

plates, but these have not been successful. 
Such devices as the above are in any case 
in the nature of novelties and quite unneces
sary in standard practice.

In some cases bi-metallic construction has 
been taken a good deal further to achieve 
specific results. For instance, a piston with 
steel skirt and aluminium crown has been 
used, whilst the Patented Flower bFmetal 
design once used in Wolseley engines 
has been illustrated,* also the Invar-Strut 
controlled clearance piston in which the 
thrust faces are air-insulated from the crown 
and are supported on a low-expanding strut 
of invar through the piston bosses. A 27£-in. 
bore marine Diesel piston with steel crowns 
and Ceralumin centres was described during 
the discussion on Mortimer and Paige's paper. 
An important feature was that the higher 
coefficient of expansion of the light alloy 
automatically tightened up the piston 
assembly without requiring excessive tighten
ing of the central piston nut. In one ship 
some trouble was experienced due to inferior 
casting resulting from faulty design, but in 
another ship, with modified design, these 
bi-metallic pistons worked very well. The use 
of light alloy centres in this case saved 1 ton 
per piston. The use of aluminium piston- 
cooling brackets and parts affected a further 
saving and to-day, compared with a total 
reciprocating weight of 5 tons without alu
minium, it is possible with aluminium piston 
centres, guide shoes and piston-cooling gear 
to get down to 4j tons, which, for a given 
maximum inertia force, would enable the 
speed of the engine to be raised from 108 
r.p.m. to 150 r.p.m. The cost and weight 
per b.h.p. would be almost directly reduced. 
In another contribution to the discussion, it 
was stated that the Petter two-cycle piston 
employs cast iron for the tubular body and 
Loex for the spherical bearings.

In many cases it is possible to repair large 
light alloy pistons by an extension of the 
process of casting-in inserts. Thus, a large 
•piston from one of Fraser and Chalmers big 
Diesels was badly damaged as the result of 
broken piston rings. The damaged and 
burnt section carrying some of the rings was 
removed by turning and a new section was

* Sec hiw -v-r, communication from Wclselty Motors 
Ltd.. 1947/10,406.



cast into the piston by dovetailing. The 
repair was completely satisfactory.

The use of light alloys becomes increas
ingly attractive as the size of the piston is 
increased if only because it raises by a very 
large amount the upper limit to the size of 
piston which can be overhauled by hand 
without resort to chain or rope blocks. This 
is duite an important point in practice, par
ticularly in the confined spaces existing in 
the engine rooms of many naval vessels.

P i s t o n  D e t e r i o r a t i o n
Piston deterioration may be due to wear 

on the rings and grooves or to wear of the 
skirt. Dealing first with the wear of rings 
and grooves, this is inevitable with any type 
of piston, though admittedly it is a little 
more rapid with light alloy grooves than 
with cast iron. There may also be more 
wear of the rings where light alloy pistons 
are employed, because the light alloy is soft 
enough to retain carbon, which acts as an 
abrasive. It is for this reason that some 
designs incorporate bands of high expansion 
iron in which the grooves are cut.

Another remedy lies in the use of anodic 
oxidation to provide a thin but tenacious and 
extremely hard film, and this method of 
reducing wear has been extensively employed 
to check wear on the skirt.

Deterioration of the piston structure in 
the neighbourhood of the rings results from 
a variety of causes. Felt fillers on the air 
intake have proved effective in keeping out 
fine sand particles, which occasion much 
difficulty in desert regions. Trouble conse
quent upon overheating has been largely 
met by cast-in protecting rings and ring sup
ports, both of which may be in a simple cast 
iron or in a special alloy steel. Good results 
have been achieved by providing the lower 
side of the top piston-ring groove only with 
a. wear-resistant face. A slight radius at the 
bottom of the groove has also been shown 
to give improved life.

The piston skirt may be considered as a 
sliding bearing operating under high specific 
pressures and at high temperatures.

As such it is subject to wear and hard 
resistant coatings are justifiable, but, in 
considering the best form of protection to 
apply, frictional effects must not be lost 
sight of. Of the power output of the average 
power unit in road transport vehicles,. 10 per 
cent, of the total engine capacity is dissipated 
in overcoming friction losses and. of this 
10 per cent., some 2.25 per cent, is caused by 
piston and piston rings.

Apart from normal bearing friction losses 
which occur in the pistons, this unprofitable 
use of power is still further added to by 
additional friction arising as a result of non- 
uniform expansion of the piston (and 
possibly also of the bore). In the case of
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the piston, deformation under heat may 
occur as a result of unsatisfactory design or 
the use of an alloy of unsatisfactory com
position. In general, the better mass- 
produced pistons exhibit this abnormal loss 
within very constant narrow limits.

Two further causes of deterioration call 
for comment. One, which exists more in 
theory than in practice, is concerned with the 
effect of the high temperatures produced in 
the combustion chamber on the aluminium 
piston crown. The other is a very real 
problem and is concerned with the relatively 
high rates of wear that occur during the 
running-in period and during momentarily 
unfavourable conditions that inevitably 
occur in service.

Modern pistons are finished to a high 
degree of perfection, but nevertheless they 
are still far front being smooth in the real 
sense of the word. Under the microscope 
successive furrows and grooves appear as 
waves or hills with deep gaps between, the 
crests of the hills showing a relatively loose 
connection and anchoring with thc^ basic 
structure. When the piston slides in the 
cylinder these projecting, brittle crests form 
the first support. The high specific loads 
and the relatively low strength of the rough 
part of the .surface lead to continual reduc
tion of the projecting points, a process 
further increased through the nearly rectan
gular crossing between feed ridges and the 
sliding direction of the piston. 1 his process 
of wear is supposed, theoretically, to con
tinue until the gaps and irregularities are 
ironed out, and a uniform support of the 
piston surface at the simultaneously 
smoothed cylinder surface is achieved. 
Hence, it is only natural that the degree of 
wear is higher’ at the beginning of the 
running-in process. There is a danger, how
ever. that when the small and rough projec
tions slide one over the other, locally high 
pressures and' high friction forces, accom
panied by increased temperatures, result, 
with the danger of impairing the continuous 
oil film between the two running surfaces.

The resultant of these factors may lead to 
a transgression of permissible stress limits, 
and. therefore, to damage of the running 
surfaces in the form of local or extensive 
flow of metal and ultimately to seizing of the 
piston. It is in order to prevent this that the 
so-called running-in period has been pro
vided, during which the rotating speed of 
the crankshaft is limited. Such increased 
stresses at the piston surface are, however, 
experienced not only during the running-in 
period, but also when irregularities in engine 
operation occur owing to faults in the oil 
film, for instance, on rapid starting or due 
to the effects of overheating. Such a condi
tion also arises when the engine is cold and 
the choke is used too freely. In such a case, 
instead of a mist, a fluid fuel spray is
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generated which washes away oil from the 
cylinder and piston walls.

Besides undesirable dilution of the lubri
cating oil. swamping with fuel frequently 
causes point-like attacks with embedding of 
worn-off iron particles front the cylinder and 
piston rings, and of carbonized oil particles 
in the piston surfaces, as w'ell as seizing 
ridges. This form of deterioration is, there
fore, not limited to the running-in period 
and it becomes all the more serious in 
consequence. It has been notecj that on 
starting from cold aluminium pistons have a 
greater tendency to seize than cast iron. 
This greater tendency is particularly notice
able with the aluminium-copper alloys and 
is less pronounced in the eutectic and 
hypereutectic aluminium - silicon alloys. 
Seizing on the piston skirt is said to be par
ticularly apt to occur if porous chromium 
plate is used on the walls of the cylinders, 
although no explanation for this phenome
non is given. f From the same source a 
i¿commendation is given to eliminate this 
danger by providing the skirt with an anodic 
coating which should be at least 10-30 
microns thick.

Surface Treatment of Light-inctal 
Pistons

To alleviate these various causes of 
deterioration and to reduce the friction 
between piston skirt and liner various forms 
of surface treatment of the aluminium piston 
have been devised, .of which the most 
important are:—

(1) Oxidation of the aluminium surface 
by anodizing or by chemical treatment.

(2) Tinning of the surface of piston or 
cylinder bore.

(3) Cadmium plating of the piston sur
face.

(4) Lead plating of the piston surface.
(5) Graphitizing of the piston surface. 

Before considering these various treat
ments in detail, it may be as well to consider 
w'hat are the desirable qualifications of a 
successful surface treatment. First, any 
film produced must possess a strong adhesion 
to the basic material of the piston surface. 
It must have favourable running and self- 
lubricating properties, capacity for plastic 
deformation without loss of adhesion to the 
base, resistance to wear and to dissolution or 
attack by oil and fuel. Ability to retain oil 
is valuable in supplementing self-lubricating 
properties.

Of all the various surface treatments so 
far devised, the one which has achieved the 
most widespread popularity is electrolytic 
anodizing; and yet this is the surface finish 
which, in many ways, is farthest from the 
ideal treatment detailed above.

By means of various anodizing techniques, 
light-alloy pistons can be provided with an

oxide film 0.01-0.03 mm. (0.0004-0.0012 in.) 
thick. This is strongly adherent and glass 
hard. It will be appreciated that just as 
glass paper is an abrasive whereas glass is 
not. so detached particles of anodic film can 
be very damaging although the intact anodic 
coating possesses no abrasive qualities at all. 
The high hardness of the oxide layer does, 
however, prevent the embedding of foreign 
particles, and it gives effective protection 
against the formation of corrosion points in 
the case of cold starts and swamping with 
fuel. The oxide film produced in the anodic 
process is always porous initially and by 
suitable control of the treatment it is possible 
to produce a film which is riddled with very 
fine pores capable of absorbing and retaining 
oil. Theoretically this would be an 
extremely valuable property in this applica
tion. since the oil might tend to seep out

Fig. 31.—Starting motor for Ford. The end bells, 
shown separately, are cast, in ultra-light alloy, and 

weigh, respectively, about 3$ and oz. each.

whenever the surface loading became exces
sive. Thus, unfavourable conditions during 
starting and on other occasions could be 
safely encountered. Unfortunately, the 
included oil tends rapidly to become 
resinous, deterioration being perhaps cata
lysed by the presence of the anodic film, thus 
blocking the capillaries, whilst changes in the 
structure of the anodic coating close up the 
pores in any case so that reimpregnation is 
not possible. Therefore, anodizing has only 
an initial protective action in the case of 
emergency running conditions, and after the 
initial period during which it is effective, it 
becomes, according to several writers, posi
tively dangerous.

It does, however, act as a mechanical 
barrier tending to prevent welding of the 
light metal to the cylinder bore" and its 
function must be considered in the light of
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Fig. 32 (above) and 33 (below).—Aluminium castings for the Jowett 
" Bradford ” utility car. Various views of the numerous components 
arc shown and special attention is directed to the induction manifold 
with the integral water circulating passage — below, right. 
(Courtesy Robert's Castings Ltd., Colne Road, Huddersfield and 

Jowett Cars Ltd.) See also Fig. 34 overleaf.

this action and of its wear- 
resistant character. Better 
results might be obtained could 
the proved valuable properties 
of a hard aluminium oxide 
coating be combined with those 
of an extreme pressure lubri
cant. Schwarz*7* considers that 
this might be achieved by a 
process akin to the Ematal pro- 
cess*8*, but using instead of 
inert oxides such as those of 
titanium, substances possessing 
definite lubricating properties 
wh.ch would be caused to be 
adsorbed on to the capillary 
walls of the anodic film. Suit
able substances would be 
metals, such as lead, or 
graphite.

Adsorption of metallic lead, 
tin or cadmium would be 
obtained by anodizing in a bath 
either of the suiphuric-acid or 
chromic-acid type, in which was 
suspended a metallic “ fog ” 
obtained by mechanical disper
sion :of an extremely fine 
powder, addition of a pre

formed colloidal suspension, or. 
better, by arcing (preferably 
with a.c. current) between 
supplementary lead, tin or 
cadmium electrodes immersed 
in the bath. Additional cooling 
of the bath would be required 
in this latter case.

In the case of lead, attack of 
the metal by the electrolyte, or 
by nascent oxygen at the anode, 
would be inhibited by the 
formation of insoluble films of 
lead chromate or lead dioxide. 
Such surface films would also 
tend to inhibit the tendency of 
colloidal metallic particles to 
migrate to the cathode surface. 
Such addition to the anodizing 
bath would necessarily involve 
some modification of the 
normal anodizing conditions. 
For the production of graphite 
coatings adsorbed upon anodic 
films, it would seem that one 
or other of the usual electro
lytes could be employed in the 
presence of a disperse phase of 
so-called blue graphite, or of 
graphitic acid, either of which, 
by subsequent relatively low- 
tcmperature treatment, may be 
reconverted to normal graphite. 
Schwarz indicates that pre
liminary tests have indicated
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Fig. 34.—The Jowett "Bradford 
utility car. Powered by a water- 
cooled flat twin embodying 
numerous aluminium components 
(as shown in Figs. 32 and 33), 
this car carries six with ease. The 
side panels ol the bodywork are 
of aluminium sheet on plywood.

that suspension of " free ” 
graphite does not yield satis
factory results.

N. D. Tomashofff9) has 
examined the mechanism of the 
anodic process and the funda
mental principle underlying the formation of 
anodic film and he has applied the deduc
tions drawn therefrom to the production of 
films of value in the development of 
improved service characteristics in inlernal- 
combustion engines. The aluminium oxide 
which forms the anodic film is one of 
the best refractories known, stable up to 
1,500 degrees C. and, consequently, the heat- 
resistance of anodic films is also very high. 
In practice, the maximum working tempera
ture of anodized surfaces is the melting 
point of the metal, provided that mechanical 
requirements are satisfied by the hot metal. 
If the working conditions of the part involve 
heating from one side only, the other side 
being cooled, then the film on the side being 
heated, by preventing the transfer of heat to 
the metal, will act to prevent the metal from 
melting. The heat conductivity of the anodic 

■film is low and, in consequence, Tomashoff 
claims that anodizing of the crown of the 
piston can be used to provide thermal 
insulation and thereby reduce the flow of 
heat from the combustion chamber to the 
piston.

Rough calculations indicate that with an 
anodic film having a thickness of the order 
of 200 microns. The transfer of heat from 
the combustion chamber to the piston will 
be reduced some 25-30 per cent. For one 
and the same rate of cooling of the piston, 
this would result in a marked reduction in 
the working temperature of the piston and a 
reduction of the heat losses from the engine. 
The aim here is contrary to the requirements 
previously e'xpressed and is probably of 
greater importance to Diesel engine manufac
turers, since engines of the Diesel type 
require a hotter combustion chamber than do 
petrol engines. The presence of the hard dur
able oxide film on the crown of the piston 
would serve to protect the piston against the 
destructive effect of detonation. In some 
cases, as. " for example, when obtaining 
increased output from the engine. Toma
shoff considers it advisable to anodize the

compression ring grooves at the same time 
as the crown of the piston. This could 
reduce the working temperature of the com
pression rings and prevent the carbonization 
of the oil which causes a deterioration of 
the anti-frictional properties of these rings.

The hardest anodic films have a hardness 
on Moh’s scale of between seven and nine,
i.e., between that of quartz and corundum, 
but the more porous films are softer. The 
hardest films are obtained on pure aluminum 
or on aluminium alloys with a homogeneous 
structure. The hardness of the films is not 
uniform over their thickness. The hardest, 
and also the densest, are the layers adjoining 
the metal; the outer layer of the film has the 
lowest hardness and density. Tomashoff has 
compared the scratch hardness values of 
aluminium oxide films and some other 
materials as follows:—

Aluminium (polished surface) 80 
Anodic oxide film—

Surface zone . 140
Middle zone ... 3,000
Inner zone . 5.000

Razor steel   . 1,500
Glass .......................................  2,000
Hardest chromium plate .. 3.100

As the data show, the hardest anodic films 
exceed the hardness of hardened steel and of 
chromium plate. In some tests on the wear 
resistance of a piston alloy in contact with 
a steel roller, it was found that when tested 
with lubrication the unanodized alloy 
suffered considerable wear, some of the light 
alloy smearing on to the steel. During the 
same period an anodized specimen of the 
alloy showed no measurable wear and did 
not wear away the steel roller.

In tests without lubrication the anodized 
specimens again proved superior, suffering 
less wear, causing much less wear of the 
steel, and having a lower coefficient of 
friction.

Whatever may be the merits or demerits



of anodizing as a surface treatment for 
aluminium alloy pistons, and modern 
technical opinion appears to consider that 
there are more demerits than merits, it is 
certainly very popular in practice and very 
large numbers of pistons for both petrol and 
Diesel engines are regularly being treated in 
this way. Alumilite and Alzak, for instance, 
in one of their advertising pamphlets, claim 
that, in America, practically the entire pro
duction of light alloy pistons by Ford, 
Chrysler, Lincoln and Cadillac are being 
treated by the Alumilite process.

Anodizing of pistons is, in practice, 
chiefly restricted to the cast silicon-alu- 
minium alloys, which anodize more readily 
and more satisfactorily than the copper- 
containing alloys. Here again, although the 
basic method of treatment is 
one of the well-known pro
cesses which are being applied 
to a wide range of aluminium 
goods in all branches of in
dustry, many variations have 
been suggested for this specific
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against “ seizing ” in the case of overloads.
It was natural, therefore, to attempt the 

improvement of light alloy pistons by coat
ing them with tin. Electro-deposition was 
found to be difficult and better results were 
obtained by a straightforward dipping 
method, applicable to all light alloys, 
whether in the cast or forged condition.

The pistons, after machining, were plated 
by immersion in a hot solution of sodium 
stanate, which deposited a film of tin with
out the use of external electro-motive force. 
Microscopic examination of the tin coating 
is necessary to control its thickness, con
tinuity and adhesion. Only a small amount 
of tin is deposited; for an ordinary auto
mobile engine piston this is usually around 
1-1.5 g. per piston.
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Fig. 35.—Gear-cises and crank-cases 
for the Jowelt “ Bradford " utility car. 
(Courtesy, Rcbett's Castings, Ltd., 
Colnc Road. Huddersfield, and Jowett 
Cars, Ltd.) See also Figs. 32, 33, 34

application. Thus. U.S. Patent 
2,111,377 claims the process of 
anodizing aluminium - silicon 
(about 12 per cent. Si) alloy 
pistons for internal-combustion 
engines by suspending them in 
13 per cent, sulphuric acid solu
tion at 21-23 degrees C. and applying a 
60-cycle a.c. current initially at 12.5 volts 
for about three minutes and finally at 
24 volts for about 20 minutes to pro
duce a hard protective coating. Considerably 
better service properties can be obtained 
by chemical oxidation, which, in con
trast to the electrolytic method, provides 
considerably softer and thinner films, 
capable of retaining oil and possessing 
limited resiliency in the case of local high 
stressing. Wider application of these 
methods has, however, been hindered by the 
introduction of more promising protective 
films, of which perhaps the most noteworthy 
is tin. The favourable emergency-running 
properties of tin-base bearing alloys have 
long been recognized. Protection of highly 
stressed piston surfaces by a tin layer is said 
to have been adopted during the first world 
war to remedy bad running conditions in 
light forged-steel pistons for aircraft.

Considerably later. General Motors 
electro-deposited tin on cast-iron pistons, the 
main idea being to make the surface safe

The tin layer has satisfactorily fulfilled 
all expectations with regard to acceleration 
of the running-in process and the protection 
of the running surface in the event of lack of 
lubrication, as well as against pin-point 
corrosion during cold starting. Tin-coated 
light alloy pistons are of particular value in 
highly stressed engines. Their use has 
enabled smaller clearances to be employed 
in the U.S.A.

A thin cadmium layer can be applied by 
electro-deposition to iron and light-allov 
pistons. It has about the same emergency 
running properties as the tin layer, and is 
resilient and plastic at low specific pressures. 
The excellent affinity of the protective layer 
for oil assists in the formation and mainten
ance of a coherent lubricating film. Where 
the oil film is destroyed owing to locally 
high specific pressures or hot points, the 
protective metal layer acts as an emergency 
lubricant. Cadmium plating is used to only 
a small extent and its application is 
restricted to certain cast-steel pistons



employed in the U.S.A., although its 
potentialities are much wider.

The high plasticity of lead has suggested 
its use for films on light-alloy pistons in 
order to obtain rapid running-in, and as a 
protection against scoring of the sliding sur
faces when lubricant is lacking.

The lead is applied as a thin film on the 
sliding surfaces of cast or pressed light-alloy 
pistons by electro-deposition, or by dipping. 
At first it proved difficult to obtain good 
adhesion, which was attained only after a 
grease-free porous-base surface (in which the 
lead particles were solidly anchored) had 
been obtained by special pre-treatment. In 
its mode of effect lead plating is similar to 
tinning, but, according to Nitzshe(10), light- 
alloy pistons coated with lead exhibit run
ning characteristics superior to those 
possessed by tin-coated pistons. The pro
cess, developed by Pcrner, involves the 
immersion of the piston in a solution of lead 
salts. It is claimed that, in comparative 
tests involving the cold-starting of an engine 
fitted for the various tests with untreated, 
anodized, tin-plated and lead-coated pistons 
respectively, the immediate application of a 
full load after starting resulted in early 
seizure of the untreated and tin-plated 
pistons. Also, it is claimed that in an 
engine running without lubrication, lead- 
coated pistons were the last to seize.

The results of these tests are. in certain 
respects, at variance with those obtained in 
previous tests. It vvould seem that an 
exhaustive series of trials of pistons with 
various coatings and running under condi
tions of boundary lubrication is called for if 
the authenticity of the Various claims is to 
be subjected to verification. To some extent 
the claims put forward by German engineers 
may be a little biased in favour of lead, 
since, in that country, lead was less scarce 
during the war than either tin or cadmium. 
The weight of lead per piston of medium 
size is not usually much more than I gram.

The excellent sliding properties of finely 
distributed colloidal graphite are well 
known and have been extensively exploited. 
In the engine, addition of colloidal graphite 
to the lubricating oil improves the run
ning-in process. To give the sliding surfaces 
of machine elements a thin protective film 
of this special material, solid binding to the 
piston surface is ' necessary. Filling of 
machining ridges by fine graphite produces a 
smoothing between projecting crests and 
valleys, whilst the graphite layer further 
supports the formation of a coherent oil 
film. Service data confirm these advantages. 
The film gives effective protection, both dur
ing reduced running-in periods and for cold 
starts. Graphitizing is at least equivalent to 
tin and lead plating, and the method is 
applicable for all light alloys used for 
pistons.
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Production of Light A lloy Pistons
We do not propose to discuss any fea

tures of the operations of casting and 
forging in these pages, except to point out 
that size limitations point to sand casting 
as the obvious method of producing large 
Diesel engine pistons, whilst permanent 
mould die casting is the most economical 
method of mass-producing pistons of 
smaller sizes. We are, however, interested 
in what happens to the casting or forging 
before it becomes a finished piston, and 
here, unfortunately, little information has 
been made available.

The first main process inevitably consists 
of one or more roughing operations of 
increasing surface finish. Great economies 
have been effected in this direction in recent 
years, and some particularly good work has 
been done in Germany, where the incentive 
to economize in labour and metal has been 
felt for more years than it has in this 
country. Ten years ago the weight of the 
piston as-cast was nearly double the weight 
of the finished job, whilst, to-day, in the 
as-cast state the piston weighs only some 15 
per cent, above finished weight. This result 
has been achieved, first, by eliminating 
risers and, secondly, by the use of a perma
nent mould producing two pistons at once. 
Both melting costs and plant in use are thus 
saved.

In connection with forged pistons, the 
tendency has always been to forge to finest 
possible limits, thereby reducing machining 
times and loss of material as swarf.

As contrasted with those in Germany, 
piston manufacturers in other countries, 
whilst equalling German production rates, 
still waste considerable amounts of metal.

Roughing is followed by an intermediate 
annealing operation to remove stresses, 
after which the final surface is obtained 
either by wet grinding with fine-grained 
grinding wheels or precision turning with 
diamond or sintered-carbide tools.

The surface finish produced by both 
processes is approximately equivalent and 
satisfactory. The annealing or rather 
stress-relieving treatment referred to above 
is important. Murphy has dealt with this 
aspect of the subject in some detail®. 
Internal stresses in light alloy castings 
intended for engineering applications may 
be objectionable for two main reasons. 
The first is the distortion which is liable to 
occur when a. casting having internal 
stresses is machined, with consequent 
release of stresses. Deformation of this 
nature is troublesome when it is desired to 
machine the castings to close limits of 
accuracy. The second reason is that the 
internal stresses may represent a dangerous 
supplement to the stresses imposed by the 
external loads of normal service.

Recognized sources of internal stresses in



castings are non-uniform cooling of the 
casting in the mould following solidifica
tion, non-uniform cooling in heat treatment 
and changes in volume accompanying con
stitutional transformation.

The determination of the magnitude of 
the internal stresses in castings, especially 
if they are of irregular form, is a matter of 
considerable difficulty and uncertainty.
Guidance as to the effects of various ther
mal treatments on the relief of internal 
stresses can however, be fairly simply
obtained. Experimental methods described 
by Murphy include one in which rings cut 
from cast light-alloy cylinders are subjected 
to the treatment under investigation, then 
cut and the amount of spread or other 
movement measured. In this way it was 
found that to obtain an adequate relief of 
stresses in Y alloy whilst maintaining maxi
mum Brinell hardness it was advisable to 
follow the normal heat treatment of 6 hours 
at 530 degrees C. by quenching in boiling 
water and tempering for 16 hours at 175 
degrees C. The actual experimental results 
quoted by Murphy are very enlightening. 
Unfortunately, similar investigations on
other heat-treatable alloys do not appear to 
have been published.

Mahle has described the finishing of light- 
alloy aircraft pistons as practised in Ger
many during the war.® The finish machin
ing was carried out on specially developed 
equipment, all operations being so simpli
fied and sub-divided as to be capable of 
execution by unskilled labour. Owing to 
the current shortage of industrial diamonds 
irt ¡Germany, sintered-carbide-tipped tools 
were used for finishing; they gave a very 
fine surface finish, almost comparable with 
that achieved by diamond turning.

During the past few years, many com
parative studies have been made of the sur
face finish attained by diamond turning, 
sintered-carbide turning and grinding, as a 
result of which it has become possible to 
lay down standards in this regard. Profile 
grooves exceeding 0.007 mm. are considered 
as unsatisfactory. Profile grooves not ex
ceeding 0.002-0.005 mm. in depth arc 
considered as desirable.

Examination of pistons which have actu
ally been in service for prolonged periods 
shows that 99 per cent, of them at the end 
of th :s period still exhibit turning grooves 
or grinding scratches, indicating "that skirt 
wear is probably always very low, wear 
occurring either in the cylinder bore, on the 
piston rings, or in the piston-ring grooves.

It would seem, therefore, that, even under 
the arduous conditions imposed upon 
pistons in the present-day aircraft engine 
there is, in this regard, little call for further 
improvement in the finish of the piston skirt. 
As to protective films applied to the skirts
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with the intention of minimizing corrosion- 
erosion phenomena when starting from cold. 
Mahle maintains that these in any case 
adhere better to somewhat rough surfaces.*

In contrast to cast-iron pistons, lighl- 
metal pistons present few difficulties in 
machining; clean cuts are made and severe 
deformation and tearing such as occur when 
turning cast iron are far less likely to take 
place. Breaking out of the machine sur
face during use which may occur with cast 
iron is not encountered in {he case of 
aluminium. Mahle considers that whilst 
further improvement in surface quality is 
possible by means of superfinishing to give 
profile depths in the order of 0.001 mm., the 
gencral introduction of this system into 
mass-production schemes does not at the 
present time appear to be especially neces
sary. Furthermore, polishing of the piston 
skirt adopted as a standard in mass produc
tion for some years has also been aban
doned without ill result.

As a proof of the relatively minor effect 
of the smoothness of the piston skirt on 
cylinder-bore wear, Mahle mentions that, 
where the actual skirt and cylinder wall 
come into contact, i.e., at lower dead-centre, 
there is no measurable wear, whilst at the 
contact areas between the piston rings and 
the cylinder walls at the upper and lower 
dead-centres marked scratching does take 
place.

Finally, the finished piston skirt is pro
vided with a protective film to guard against 
damage during cold starting or under 
emergency conditions, such as during 
periods of insufficient lubrication or when 
the cooling water supply to the cylinder has 
failed. Formerly, in Germany as elsewhere, 
an extremely thin coating of tin was used 
for this purpose, but during the war, in 
order to economize in raw materials in short 
supply, lead or graphite was employed. The 
Mahle concern has developed a special 
technique for the mass-production applica
tion of these last two protective media, of 
which graphite caused considerable difficul
ties for some years.

The provision of porous anodic coatings 
on aluminium pistons is particularly popular 
in America, where huge automatic anodizing 
plants have been installed to perform the 
operation on a mass-production basis at a 
minimum cost.

Sometimes anodizing is employed as a 
preliminary to the deposition of tin or other 
metal by electrolytic methods. Thus B.P. 
573-431 claims the production of aluminium 
or aluminium-base pistons by anodizing fol
lowed by the electrodeposition of a metal
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* In the German original no direct evidence is 
brought forward to substantiate this statement.



such as tin o r lead having high ductility. 
H lectrodcposition on  to  a lum in ium  presents 
m any p ractical prob lem s and  the process 
requ iring  the  p relim inary  fo rm atio n  of an 
anod .c  coating  is one o f the m ethods which 
have been developed specifically to over
com e inheren t difficulties; coating  by im m er
sion in m olten  tin  o r o th er m etal is safer, 
m ore sim ple and in general to be preferred  
w here applicable.

E lectrodeposition  possesses the advantage 
over sim ple im m ersion in that it affords 
the o p p o rtu n ity  fo r som e con tro l over the 
porosity  characteristics o f  the  coating  and 
that it can be used to app ly  coatings o f  high 
m elting m etals such as chrom ium . E lectro 
deposited  coating  do , therefo re , offer the 
possibility  o f im pregnation  with oil o r o th er 
lubrican t, a possibility  which has a lready 
found  app lication  bo th  in th e  in te rn al com 
bustion engine and  in o th er branches o f  the 
engineering  industry  in th e  fo rm atio n  of 
p o ro u s chrom ium -lined  bearings and cylin
d e r walls.

Som etim es, particu la rly  in the case o f the 
larg e r pistons, surface  ro lling  is carried  ou t 
on the finished m an ufactu red  p iston  by 
m eans o f a specially h a rd  steel tap e r ro ller, 
the p iston  being revolved in a  lathe. This 
burnishes and  hardens the  m etal surface. 
T his practice has m any  disciples bu t a t  the 
sam e tim e it has ju st as m any opponents 
w ho m ain tain  that it closes up  the fine pores 
which arc  so valuab le  fo r  absorb ing  oil. R o ll
ing th e  inside w alls o f ’the  p iston  lands is 
less frequen tly  perform ed a lth o u g h  less 
criticism  o f th is practice is to be  heard.

A certain  am o u n t o f con troversy  has 
taken  p lace over the re la tive  m erits o f 
sin tered  carb ide  and  d iam ond too ls fo r  the 
finishing of light-alloy  pistons. M ahle 
m ain tains that by the correct use o f carefu lly  
sin tered-carbidc tools a surface  finish is 
a tta in ed  on the  p iston  sim ilar to th a t resu lt
ing fro m  d iam ond tu rn ing . N evertheless, 
the du rab ility  o f carbide tools is m uch less 
than  th a t o f d iam ond  tools. A facet- 
d iam ond too l m ay dispose o f 1.000-1.200 
pistons o f a  given type before  read justm ent 
is required , w hilst the sin tered-carbide tool 
can  deal w ith only 80-100 o f the sam e type 
w ithou t read justm ent; thus the  efficacy of 
the  d 'am o n d  too l is 12 tim es as great as that 
o f  th e  sin tered-carbide too l before  it m ust 
be rem oved fro m  the m achine fo r  re lap 
ping, and it is found  th a t the effective life 
o f  th e  d iam ond  to o l is som e 50 tim es as 
great as th a t o f the  sin tered-carbide too l.

M islead 'ng  da ta  have been qu o ted  giving 
figures based  on a p roduction  o f 2-3,000 
p istons as a possib le lim it befo re  regrinding 
o f th e  sin tered-carb ide to o l becom es 
im perative. On th is basis, th e  too ls w ould  
be re lapped 25-30 tim es befo re  regrind ing— 
a m anifest im possibility.
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T he rear-ad justm en t angle shou ld  be  
selected as sm all as possible in o rder to 
ob tain  a  good surface  finish with d iam ond 
turning. E arlier researches indicated that, 
when tu rn in g  alum in ium , the  best surface 
finish was ob tained  w ith radiused diam ond 
too ls presenting no  actual rear-ad justm ent 
angle. In  England and in G erm any  alike 
there  is still som e difference o f op in ion  as 
to w hether a radius o r  a  facet gives the 
bette r surface finish. M ahle, how ever, has 
no  dou b ts  ab o u t the m atte r and states that 
the  face t d iam ond  has been ad op ted  as 
standard  practice by the M ahle concern.

M odern  piston production  has been 
greatly  helped by the developm ent o f X -ray 
m ethods o f inspection w hich are  particu larly  
app licab le  to the exam ination  o f light-alloy 
castings and forgings. R ad iography  has 
enab led  the rejection  o f unso u n d  pistons 
before  they  have reached an expensive 
m achining stage. M ore than  this, ra d i
ography, by revealing the  extent, position 
and type o f hidden defect, has assisted the 
foundry  in the p roduction  of be tte r cas t
ings. T he th ree  m ain difficulties which 
have had  to be overcom e in the  developm ent 
o f really  sound light-alloy p istons have been 
blow holes off cores, p inhole porosity  in the 
crow n of the  p iston  and dross inclusions. 
R ad iography  has dem onstra ted  the  extent 
and  position of these defects in a  w ay which 
m achining could  never have done, and  w ith 
ou t d o u b t has p layed a very im portan t part 
in the im provem ent o f cast pistons. W hen 
dealing w ith cast Diesel engine pistons, p a r
ticu larly  those o f the larg e r sizes, it is 
seldom  possible to p roduce a casting  which 
is free  fro m  ail visual evidence of defects. 
Blowing m ay take place off the chills and 
patches o f oxide m ay occur perhaps w here 
the  sand was n o t p roperly  conditioned , w hilst 
n o t in frequently  there  m ay be characteristic  
su rface  evidence of shrinkage a t the  ju n c
tion  o f differing sections o r perhaps n ear 
an  in-gate o r  a t  th e  base o f a  riser.

X -ray  inspection m ay also be em ployed 
fo r  the  rou tine  co n tro l o f un ifo rm ity  o f 
p roduction . O th er tests fo r  this purpose 
include tensile and com position  tests carried  
out on the  finished job , bursting  tests carried  
ou t on p late  specim ens m achined from  the 
p iston crow n, rings cu t from  the  p iston 
skirt a re  subjected to  bending tests, whilst 
hardness determ ina tions are carried  ou t on 
the piston crow n. Spectrochem ical analysis 
m ay be used fo r  con tro lling  com position , 
thereby avoiding unnecessary destruction  
and saving b o th  lab o u r and time. In 
exam ining new  designs, the stra in  m easuring 
m ethod o f M aybach  (with lacquer films), 
and fatigue tests by m eans of the Schenck 
m achine are  em ployed.

(To be continued)
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P ICTURED a t the  top of the  page is an  electric floor polisher incorporating  alum inium  
castings. (Vactric Ltd., Chapelhall, Lanarkshire. Tel. Airdrie 2455). Immediately 

above a t th e  left th e  “ W aterless B ain-M arie ”  m ade alm ost entirely of alum inium  (John Kelly 
and Son, Rose Street Works, Edinburgh, 2. Tel. Edinburgh 32245) : a t the  right a 16 m.m. 
film projector, predom inantly  of alum inium  (Kelvin, Bottomley and Baird Ltd., Hillington, 
Glasgow, S.W.2. Tel. Halfway 3331).

A F T E R  the final L ondon show ing of "  Britain 
C an M ake It.” the C ouncil o f Industrial 

Design announced th a t the exh ib ition  w ould go 
on tour. R egular readers o f “  L ight M etals ” 
will recall th a t Passingham  offered scathing 
criticism s of the original presen tation , especially
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A T  the left, above, two view s of the “  M am ba M odel 
W ood w ith an  alum inium  sole plate : the  exhibitors 

(John Letters and Co. Ltd., 179 Howard Street, Glasgow,
C.l. Tel. Bell 3119) also produce an  alum inium  putter. 
(Above, right) Prism atic b inocular C.F.10 with body an d  
small pa rts  in alum inium  (Barr and Stroud, Ltd., Annies- 
land, Glasgow, W.3. Tel. Scotstoun 4241). (Below) A radio 
direction finder, with case, panel an d  chassis of alum inium  
for lightness an d  non-m agnetic properties (Coastal Radio 
Ltd., Hope Crescent, Edinburgh 7. Tel. Edinburgh 26224).

with regard to  layout. It is o f interest, 
therefore, to  see w hat changes have been 
m ade fo r  “  E nterprise  Scotland."

Obviously, carefu l th ough t has been 
given to the prob lem  of converting  a 
p a rt o f the  R oyal Scottish M useum , E d in 
burgh , in to  a  show -place fo r  the latest 
p roducts o f Scottish initiative. A greater 
m easure o f success has been achieved 
th an  a t the L ondon  show ing; but, again, 
the designers have been unable to  avoid 
the “ one-w ay-street ” principle which 
prevents visitors from  re-exam ining a 
particu la r article  w ithout m aking a 
fu rth er circuit o f the  w hole exhibition .

O ne exhibit, “  Scotland T o-m orrow ,” 
was d isappoin ting  fo r a them e w ith such 
possibilities. A las! the only glim pse o f 
the fu tu re  was a m ap show ing industrial 
areas, hydro-electric  schemes, and a ir 
routes.

Som e of the exhibition 's a lum inium  
interests a re  show n on these pages, and. 
in com m on with m any o ther exhibits, are 
w orthy  of praise. T he m ost striking 
single item  was the St. A ndrew  statue. 
W alter P ritch ard  created  this 25-ft.-high 
centre-piece o f sheet m etal, bo th  
a lum inium  and brass, and it is p robab le  
that, in the correc t setting, the w ork 
w ould be described as m asterly , but. 
w rongly, it was confined in a sm all
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lobby, w here only the low er 
h a lf  cou ld  be seen w ithout 
cran ing  the neck. Surely a 
bette r position fo r  the statue 
w ould have been outside the 
exhibition , to be adm ired  from  
a d istance w here tw isted m eta l
lic details w ould m erge, m aybe, 
in to  unexpected grandeur. In  
this event, the designer w ould 
perhaps have specified a lu 
m inium  th ro u g h o u t, to resist 
the ravages o f the w eather, and 
taken advantage o f dyed anodic 
coatings fo r co lo u r effects. But 
that, to m isquote K ipling, is 
a n o th e r statue.

P ICTU RED  a t  the left is the G oblin “ M onarch  " vacuum  
cleaner w ith alum inium  parts. (British Vacuum 

Cleaner and Engineering Co. Ltd., Broxburn, West 
Lothian. Tel. Broxburn 194.) Below: a_ se t of “ Solarette 
stew pans. (Scottish Aluminium Ware Limited, Industrial 
Estate, Larkhall, Lanarkshire. Tel. Larkhall 281.)
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A BOVE: “  Viking " folding-type 
land ing  net w ith alum inium - 

alloy arm s an d  handle. At the 
r ig h t:  "L ig h tw e ig h t” telescopic 
gaff in alum inium  alloy w ith a 
stainless-steel hook. O pen length  
37 ins., closed 16 ins., an d  w eight 
only 12 ozs. (Both by J. S. 
Sharpe, 35, Belmont Street, 
Aberdeen. Tel. Aberdeen 4066.)

A T  th e  l e f t : three p an  hand les 
in p lastic  m aterial w ith 

alum inium  inserts. (Aeroplastics 
Ltd., Earl Haig Road, Hillington, 
Glasgow, S.W.2. Tel. Halfway 
1683.)



564 LIGHT METALS November, 1947

a l u m i n i u m  —  a r t  

a n d  e x p o r t

F E W  p e o p le  w ill n o t  re m e m b e r  th e  
g a ily  c o lo u re d  a n d  b e a u tifu lly  
d e c o ra te d  m eta l b o xes w h ich  in  p re 

w a r  y ea rs  b r ig h te n e d  g ro c e rs ’ a n d  c o n 
fe c tio n e rs ' w in d o w s a t  C h r is tm a s  tim e , 
a n d  fo u n d  a  p la c e  o f  h o n o u r  o n  m a n y  a  
ru ra l c o tta g e  m a n te lp ie c e . U n d e r  
a u s te r i ty  c o n d itio n s  th e se  c o n ta in e rs  h a v e  
d is a p p e a re d  f ro m  o u r  sh o p s ; th e y  a re  n o t, 
in fa c t, p e rm itte d  fo r  th e  h o m e  m a rk e t;  
b u t  th e ir  m a n u fa c tu re  is still c o n tin u e d . 
T h e  p ro d u c e rs  o f  th ese  e la b o ra te  p a c k 
ages h a v e  fo u n d  n ew  m a rk e ts  fo r  th e  
p ro d u c ts  o f  th e ir  c ra f t ,  a n d  th ese  d e sc e n d 
a n ts  o f  th e  h u m b le  tin  b o x  o n  w h ic h  w as 
tra n s fe r re d  so m e  sm a ll d esig n  a re  n o w  
e a rn in g  d o lla rs  o n  N e w  Y o rk 's  F if th  
A v e n u e  a n d  in m a n y  o th e r  A m e ric a n  
c ities , a s  w ell a s  e x p o r t  m a rk e ts  e lsew h ere .

F aced  w ith  th e  n o n -a v a ila b ili ty  o f  t in 
p la te , th e  tra d i t io n a l  m a te ria l,  th e  m a n u 
fa c tu re rs  tu rn e d  to  a lu m in iu m , a n  
a lte rn a t iv e  w h ich  a p p e a re d  to  possess 
so m e  d isa d v a n ta g e s . I t  d id  n o t  possess 
th e  in h e re n t  r ig id ity  o f  t in p la te  in  c o m 
p a ra b le  g au g es . It c o u ld  n o t  b e  an g led  
so  a c u te ly  w ith o u t d a n g e r  o f  f ra c tu re .  
It w as in itia lly  m o re  e x p en s iv e , a n d  f a b r i 
c a ted  a lu m in iu m  fa c e d  a n  A m e ric a n  
im p o r t d u ty  o f  45 p e r  c en t., c o m p a re d  
w ith  2 2 i  p e r  c en t, fo r  fa b r ic a te d  t in p la te .

T h e  p ro b le m  o f  its la c k  o f  rig id ity  
c o u ld  b e  o v e rc o m e  d u r in g  m a n u fa c tu re  
b y  th e  in tro d u c tio n  o f  b e ad s , cu rls , fo ld s 
a n d  em b o ss in g s , b u t  th e se  e x p e d ie n ts  h a d , 
o f  c o u rse , to  b e  in c o rp o ra te d  in to  th e  
d e s ig n  a s  u n o b tru s iv e ly  as p o ss ib le . T h e  
in c re a sed  se llin g  p r ic e  re su ltin g  fro m  th e  
g re a te r  in itia l c o s t a n d  h ig h e r  d u ty  o n  
a lu m in iu m  c o u ld  o n ly  be  m et b y  ev en  
m o re  a tt r a c t iv e  d esig n s p ro d u c e d  w ith  a  
v iew  to  th e ir  s u ita b ility  as re -u se  c o n 
ta in e rs .

A  rev iew  o f  A m e ric a n  ta s te s  in b ric -

a -b ra c  w as  c a r r ie d  o u t. I t  w as fo u n d  th a t  
th e re  w as a  s tro n g  p re fe re n c e  f o r  th e  
d e s ig n  a n d  a p p e a ra n c e  o f  E u ro p e a n  
p o rc e la in  a n d  p o tte ry  a n d  R u ss ia n  an d  
F re n c h  e n am e l, w h ils t m a r in e  p ic tu re s  a n d  
o ld  c o u n try  co tta g es , w h ich  to  a  tr a d i t io n -  
lo v in g  m a r i t im e  n a tio n  lik e  o u rse lv es  
a lw ay s  h a v e  a  so m e w h a t n o s ta lg ic  a p p e a l,  
w e re  n o t  g e n e ra lly  a p p re c ia te d  in 
A m e ric a . A n o th e r  p o in t  d isc o v e re d  w as 
th a t  a  h ig h -q u a li ty  c o n ta in e r  o f  th is  ty p e  
sh o u ld  n o t  h a v e  th e  p la in  m e ta l sh o w in g  
o n  th e  in sid e ; it m u st b e  c o v e re d  w ith  
g o ld  la c q u e r , a n d  fo r  th is p u rp o se  a n  
o d o u rle s s  la c q u e r  w a s  used .

F a c e d  w ith  th e  p ro b le m  o f  a  new  
m a te ria l  a n d  th e  re su lt  o f  th e  in v e s tig a 
tio n  in  ta s te , th e  m a n u fa c tu re rs  se t to  
w o rk  to red es ig n  th e  c o n ta in e rs  f ro m  b o th  
a  s tru c tu ra l  a n d  a  d e c o ra tiv e  p o in t  o f  
v iew . T h e  c o n s tru c tio n  o f  eac h  b o x  w as 
a r ra n g e d  to  in c o rp o ra te  s tre n g th e n in g  
d ev ices to  c o m p e n sa te  fo r  th e  lesse r 
r ig id ity  o f  th e  a lu m in iu m , w h ils t d e c o ra 
tiv e  m o tiv e s  w e re  su g g ested  b y  o ld  
D re sd e n , S ev res a n d  C h e lsea  c h in a  a n d  
f ra g m e n ts  o f 'F r e n c h  a n d  R u ss ia n  e n am e l.

T h e  final ra n g e , o f  w h ich  a  se lec tio n  is 
sh o w n  in fu ll c o lo u r  o n  th e  n e x t p ag e , 
p a y s  t r ib u te  to  B ritish  in v en tiv en ess  a n d  
a r tis t ic  sk ill. T h e  a lu m in iu m  c o n ta in e rs , 
a lth o u g h  m o re  e x p en s iv e , h a v e  b een  g iven  
a  r ig id ity  c o m p a ra b le  to  t in p la te , th e ir  
d e c o ra tio n  is a s  a tt ra c t iv e , a lth o u g h  w ith  
a su b tle  so f te n in g  o f  th e  c o lo u rs , th e ir  
feel is e x tre m e ly  p le a sa n t, th ey  a re  lig h t to  
h a n d le , a n d  th e y  w ill n o t  ru s t.  A f te r  
se rv in g  th e ir  in itia l u se , n o rm a lly  as c o n 
ta in e rs  fo r  sw e e tm e a ts  o f  v a r io u s  d e sc r ip 
tio n s , th ey  h a v e  n u m e ro u s  p o ss ib ilitie s  
f o r  re -u se , su c h  a s  c o tto n  a n d  e m b ro id e ry  
s ilk  b o x es, jew e l C askets, h a n d k e rc h ie f  
b o x es , b isc u it  a n d  c o o k ie  b o x es, a n d  tea  
c ad d ies .
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Photograph by Hennell (M eta l Box Co., L td .)

S E LE C TIO N  of decorated  m etal boxes for export 
m arkets ; fabrica ted  in alum inium  an d  coloured 

by a prin ting  process. (Courtesy M etal Box Co.. Ltd.)
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Man's first victory over
November, 1947

Hot air won m an’s first victory over the 

power of g  (gravity) and a lot of hot air lias 

gone up  since, but m an is fast learning m ore and 

m ore how to reduce the power of 2J. W e at H .D .A . do little  else b u t help the good 

w ork along by inventing and perfecting alloys tha t are light b u t strong. A ll that 

is needed now is for m ore m anufacturers to th ink  in te rm s of these new m etals, 

to  enquire from  us w hat can be done to com bine lightness with strength  and. to

H I G H
. . m a k e  l i g h t  w o r k  o f  i t  w i t h  D U T Y

A L L O Y S
H  1 G l i  D U T Y  A L L O Y S  L I 5 1 1 T K  D .  ' 8 L O U C  I I ,  B U C K S .

I N G O T S  B I L L E T S ,  F O R G I N G S  A N 1) C A S T I N G S  I N ‘ I I I  1) U M I N 1 U M * A L U M I N I U M  A L L O Y S
(IlesNl. trade mark)
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M e l t i n g  H i g h -m a g n e s i u m  

A l u m i n i u m -b a s e  A l l o y s

F . A . A llen, A .I.M ., Discusses briefly the Nature and Proper
ties of the Structurally Important Binary Aluminium Casting 
Alloys carrying Higher Magnesium Contents, describes re
quisite Melting Practice and Compares the Technique with that 
Demanded, on the one hand, by Normal Aluminium Alloys, 

and, on the other, by Magnesium-base Compositions.

A l u m i n i u m - b a s e  alloys in w hich
m agnesium  is the  p rincipal alloying 
m etal arc  a m ost im po rtan t series of 

engineering  m ateria ls. W rought o r  cast, 
they possess high resistance to  corrosive 
influences and a re  capab le  o f a ttractive  su r
face finishing to give a perm anent polish, 
and  of being beau tifu lly  anodized and 
dyed: fu rth er, in general, m echanical
streng th  o f the alloys is high.

T hose  to be reviewed are  essentially  
b inary  com positions con tain ing  up to 
approx im ate ly  11 per cent, m agnesium . It 
should  be observed here that, a t p re se n t 
fo r  various reasons, the m ost favoured  
range is th a t w ith m agnesium  betw een 3 and 
6 per cent.

W ith m agnesium  percentages approach ing  
the upper lim it, difficulties o f producing 
satisfactory  castings a re  increased, and  the 
alloys them selves tend to exhibit certain  
m inor, but som etim es unfavourab le, 
m echanical and chem ical peculiarities.

T h e  w rought alloys listed in B S/STA  7. 
a  ra tionalized  schedule o f a lum in ium  alloys 
issued in 1945 fo r Services use by the 
British S tandards In stitu tion  fo r the M inistry  
o f Supply, include the 5 pe r cent, m agnesium  
alloy  in the fo rm  of bar, sections, and fo rg 
ings; tubes, sheet and  strip  in the soft o r 
ha lf-hard  physical sta te ; and  w elding w ire 
and rivets, this la tte r use being covered by 
D .T.D .303. T he 7 per cent, m agnesium  
alloy  in the  fo rm  of ex trusions o r forgings, 
tubes, and  sheet and  strip , also covered by 
the D .T .D . specifications 297, 190 and 182A 
respectively, is also included in the above 
Services schedule. N e ith e r o f these alloys is 
heat treated , bu t depends fo r its m edium  
streng th  upon m echanical w ork ing  during  
production  or upon cold  w ork perform ed, 
fo r exam ple, in the process o f riveting.

O ne cast a lloy  o f the  high m agnesium  
alum inium -base series con tains betw een 9.5 
and  11 pe r cent, m agnesium  is given in

B S/ST A  7, and  is also  covered by D .T .D .300. 
The a lloy  is h eat trea ted  to  effect so lu tion  
of the m agnesium -alum inium  constituen t, 
and then it has valuab le  m inim um  specifica
tion  tensile p roperties o f 16 tons/sq - in. 
u ltim ate  stress and  7 p e r cent, e longation  on 
2-in. gauge length , w hilst a 0.1 per cent, 
p ro o f stress o f 10 to n s/sq . in. m ay be 
expected. T he a lloy  m ay be sand o r gravity 
die cast, an d  resu ltan t castings a re  used in 
conditions w here high co rrosions resistance 
is o f the first im portance.

T he a lloy  to  D .T.D . 165 con tains between 
3 and 6 per cent, m agnesium  and is used in 
the as-cast condition . T his a lloy  is used 
in m oderate ly  stressed conditions, and as 
with casting  a lloy  D .T .D .300. castings co m 
posed of it m ay be highly polished or, a lte r 
natively, c lear anodized with p leasing results. 
A sim ilar cast a lloy  is know n in A m erica, 
a lthough  one has the im pression that these 
alloys in general a re  no t widely used there. 
Both the 3 per cent, and the 10 pe r cent, 
m agnesium  alloys a re  officially specified in 
France.

It m ay be expected th a t m elting  req u ire 
m ents a re  different fro m  those fo r the m ore 
usual a lum in ium  alloys on  accoun t o f the 
m agnesium  conten t. Perhaps the specific 
technique applied  to  the alloys under dis
cussion m ay be best grasped by co n trast and 
com parison  o f the processes fo r alum inium - 
base and m agnesium -base alloys first co n 
sidered separately.

In brief, all a lum in ium  alloys should  be 
m elted  rap id ly  and  used quickly  w ith , if 
possible, the im position o f a m axim um  tem 
p era tu re  n o t to  be  exceeded during  the m elt
ing process. F o r  it is well know n th a t a lu 
m inium  alloys rap id ly  abso rb  hydrogen at 
tem peratu res above 700 degrees C. ~ T he 
institu tion  of 700 degrees C. as the m axi
m um  tem pera tu re  m ay no t alw ays be p rac
ticable as the  pouring  tem pera tu re  is often 
required  to be h igher th an  this. In  this



case, m elting should  be so a rranged  th a t the 
superheating  is achieved in the shortest 
possible time and w ithout holding a t the 
m ore elevated  tem pera tu re . W hen scrap is 
con tam inated  w ith w a ter o r o rganic m atter, 
o r  when the ingots com posing the  charge are 
no t gas-free, it mtty be fo u n d  necessary .to 
degas the m elt by e ither chlorine, ch lorine  
and  nitrogen  m ixtures, o r by p roprie tary  
chlorine-evolving degassing com pounds. 
A lum inium  alloys are  fu rth e r characterized  
by iron  abso rp tio n  to  vary ing  degrees, and 
therefo re  fo r  w ork  in w hich iron  con ten t 
can n o t be allow ed to increase, g raph ite  o r 
carb o ru n d u m  m elting po ts m ust be used. The 
high silicon a lum in ium  alloys a re  p a rticu 
larly  bad offenders in this respect and m elt
ing o r  hold ing in fe rro u s pots m ay result in 
such an increase in iron  con ten t th a t m etal 
o f little  use m ay be produced. It is p robably  
true  that the m agnesium -alum in inum  alloys 
do no t ab so rb  iron  a t the sam e ra te , bu t 
>ven the sm all am o u n t taken up is d e tri
m ental to corrosion  resistance and  where 
■ hey are  heat-trea ted , to  the  final properties. 
Fluxes fo r specific purposes m ay be used, 
th a t is, fo r  sim ple w ash ing  of the m etal bath  
to  rem ove oxide films, o r fo r  grain refining 
fo r w hich bo ro n  salts arc added. N ev erth e 
less, it m ay be sta ted  th a t given the right 
so rt o f raw  m ateria l and  the  carefu l observ
ance of operating  tem peratu res, alum inium - 
base alloys m ay be successfully m elted w ith
ou t the use o f fluxes.

lu st as the  p resent com m ercially  useful 
alum in ium -base  alloys under review are  in 
essence b inary  alloys con tain ing  up to 
approx im ate ly  11 per cent, m agnesium , so at 
the opposite  end of the  d iagram , the m ag
nesium -base a lloys a re  essentially b inary 
alloys con tain ing  up to 11 per cent, a lu 
m inium . These alloys, in con tra-d istinction  
to  alum in ium -base alloys, a re  m elted in iron 
or steel m elting pots, as they do  no t absorb  
iron. M agnesium  alloys, too , do no t absorb  
hydrogen to a m arked degree, a lthough  
British and A m erican research  has show n 
th a t a  sm all am o u n t is in fact dissolved; 
th is sm all ab so rp tion  being directly  related  
to the p roperty  o f  m icro-porosity , once 
thought to be characteristic  o f m agnesium  
alloys. I t  is tru e  to  say, how ever, that 
m agnesium  alloys do  no t dissolve hydrogen 
to the sam e extent as a lum in ium  alloys—  
“  p in-ho ling  ”  fro m  this cause is never 
encountered . On accoun t o f the chem ically 
active n a tu re  o f the base m etal, fluxes m ust 
be used fo r  the tw o-fold  purpose o f  p ro 
tection fro m  oxidation  and fo r  the  rem oval 
o f oxides o r n itrides incidentally  form ed. 
In passing, it m ay be noted  th a t m etal 
loss du rin g  the m elting process is p ractically  
all due to p referen tia l ox idation  o f m ag
nesium . M agnesium  alloys undergo  a  grain 
refinem ent w hen they are  super-heated  to  a 
tem pera tu re  o f 900 degrees C. and  this p ro 
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cess is norm ally  pa rt o f the m elting tech
nique, a lthough  m ore recent developm ents 
have show n that grain refinem ent m ay be 
achieved by o th er m eans. T he po in t is here, 
th a t as distinct from  a lum in ium  alloys, m ag
nesium  alloys a re  actually  im proved ' by 
super-heating . F luxes fo r m olten m ag
nesium  trea tm en t con tain  substan tia l p ro 
portions of anhydrous m agnesium  chloride, 
and therefore  effective separation  o f flux 
from  m etal m ust be achieved if corrosion  
is no t to  be set up in the finished castings.

The m elting process fo r a lum inium -base 
alloys con tain ing  substan tia l p ro portions of 
m agnesium  m ay now  be considered in detail. 
In  the first place, non-m etallic  m elting pots 
m ust be used in o rd er to elim inate iron  co n 
tam ination . Im purity  con ten t m ust not 
exceed specification values, as o therw ise the 
inherent high co rrosion  resistance o f the 
alloys is im paired. F u rth e r, these alloys, at 
least a t the h igher m agnesium  content, 
abso rb  hydrogen w ith great avidity, and  it 
is vital, therefore, that the tem pera tu re  is 
no t allow ed to exceed ab o u t 750 degrees C. 
T h e  alloys do no t undergo grain refine
m ent on superheating  as do m agnesium -base 
alloys, and degassing and grain  refining may 
be achieved by the use o f  p ro p rie ta ry  com 
pounds con tain ing  bo ro n  as the  grain refin
ing agent. It is considered th a t fluxes con
tain ing sodium  salts shou ld  not be used, as 
som e reduction  to m etallic sodium  tends to 
occur w ith paralle l adverse effect on 
tnechanical properties. D ue presum ably  to 
ox idation  o f the m agnesium  constituen t to 
oxide— a volum inous com pound— the alloys 
a re  "  drossy ” du ring  m elting.. A ccording to 
the best practice, therefore, the m etal charge 
is pro tected  by flux, as used fo r  m agnesium  
m elting, as it m elts, so th a t the resu ltan t 
m etal bath  is pro tected  by a fluid flux cover. 
If this p rocedure  is observed it is p robably  
no t necessary to  stir the flux into the m etal 
as is done a t the  refining stage in m agnesium  
alloy  p rep ara tio n , fo r little  m agnesium  oxide 
will have been form ed. N evertheless, since 
the presence o f oxide will give rise to dis
continuities, and  therefo re , weaknesses in the 
resu ltan t casting, flux refining is an  excellent 
safeguard . 1 he flux cover added during  
m elting is rem oved and  ab o u t 2 pe r cent, 
o f the weight o f the charge o f flux is added, 
allow ed to liquefy, and  then stirred  v igor
ously in to  the m elt. T h e  fluid flux will then 
rise to the surface; such is the 'd ifference  in 
density  o f the a lum in ium  alloy  as com pared  
w ith th a t o f m agnesium  alloy  th a t flux co n 
tam ination  need no t be feared.

Pouring  in to  the m ould  should  be pe r
fo rm ed w ith care ; the  p o uring  lip shou ld  be 
placed as n ear a s  possible to the  m ould , 
and in the case of the  10 per cent, m ag
nesium  alloy  a dusting  pow der, o f su lp h u r 
and  boric acid, to  restrain  ox idation , m ay 
be used.

METALS November, 1947
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Magnesium on the Line
C A R R IE R  circuits, the m eans by which 

m any telephone conversations can be 
carried  on over a  single p a ir of wires, have 
been used by telephone engineers fo r  som e 
years. T he technical problem s, so often 
a tten d an t with such inventions, m ay be over
com e only a fte r  long experience, and in this 
particu la r case not the least o f these has 
been interference.

In terference on carrie r circuits, it has been 
found , can  be overcom e sim ply by crossing 
the two wires a t the p ro p er places a long  the 
line. This so lu tion , how ever, proved too 
expensive, because, originally , the w ires had 
to be crossed on the pole, w hich m eant 
e ither m oving the existing poles o r  installing 
new ones a t p ro p er intervals. M oreover, 
when new circuits were m ade it often  m eant 
m oving a pole to  perm it crossing a t a d if
fe ren t poin t. T he answ er to  this problem  
has been provided by the lightest s truc tu ra l 
m etal— m agnesium — which is used in con
struction  o f the “ Case transposition  b rac
ket ” pictured  here.

T he bracket is cast in m agnesium  and 
fitted w ith e ither glass o r ru b b er insulators. 
L ightness— the w hole assem bly weighs less 
than  3 lb .— is an  essential requ irem ent, 
because the brackets are  supported  by the 
wires them selves and the increase in tension 
on the  w ire is m any times g reater than  the 
actual applied  load.

A n o th er interesting feature  in the design 
is th a t it a llow s the 
wires to  be crossed 
at any  desired poin t 
w i t h o u t  cutting.
M oreover, an  insu
lating b u s h i n g

allow s circuits to con tinue  w ithout in te rru p 
tion, even if the in su la to r should  break. 
T he design is the w ork o f R ogers C ase of 
T ransandean  Associates Inc., in U.S.A.

Surface Preparation
W E  have received a  com prehensive book

let from  the N o rth e rn  A lum inium  
C om pany , Ltd., on  “ T he Surface P re p a ra 
tion o f A lum inium  fo r P a in t System s.”

T h e  subject is sub-divided in to  fo u r main 
sections dealing w ith  surface  p re-treatm ent, 
pa in t trea tm en t, lacquers and jo in ting  com 
pounds. In  the  section on  surface p re 
treatm ent, a re  to  be fo u n d  a m o n g s t. the 
m ethods described the anodic treatm ent. 
A lrok, M .B.V ., and E.VV. processes, phos
phoric acid trea tm en t and  C hrom odising. 
Som e o f these a re  p ro p rie tary  systems.

A New Directory
R E C E N T L Y  published, T he British N on- 

Ferrous M etals D irectory  provides a 
com prehensive guide to British suppliers o f 
raw  and sem i-finished n o n-ferrous metals. 
It com prises a  classified section, under which 
are  listed, in detail, a wide range o f non- 
fe rrous p roducts, together w ith their 
suppliers, and  an  a lphabetical section giving 
full addresses, telephone num bers and 
telegraphic addresses o f the com panies 
concerned.

P roduced in a  convenient pocket size, this 
d irectory  is o b tainab le  from  the  publishers. 

M etal In fo rm atio n  
Bureau, L td ., Princes 
H ouse, 39, Jerm yn 
Street, L o n d o n .  
S .W .l, a t 5s. per 
copy post free.

T H E  index to V olum e IX  of “  Light 
M e ta ls ” is now  ready, and is avail

ab le  on app lication , price 7d. post free.

N E W S

General,
Technical
and
Commercial
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W A LL-TY PE airing fixture 
of novel design. It con 

sists of three alum inium  tubes, 
each  3 ft. long an d  each 
a ttach ed  by  a  drive-on fit over 
a  9 in. length  of |  in. gas barrel 
screw ed, a t its free-end, into 
a  3 in. p ipe T. T h e  three 
assem blies th u s form ed are so 
m ounted, one above the o ther 
in a  w elded iron b racket as to 
perm it their being sw ung 
against the wall w hen no t in 
use, or “ fa n n e d ” ou t when 
on duty. T h is  airer does not 
droop ! Incidentally, there
ap p ears  in the illustration a  
small m arble shelf m ounted on 
alum inium  cantilever b rackets.

Water Purification

A  D E V E L O P M E N T  o f considerable 
im portance to the m etal trades is the 

po rtab le  “  D em inro lit " p lan t recently  m ar
keted by Perm utit, w hich is designed to  p ro 
duce reasonable  quantities o f w ater o f  
distilled quality  “ in situ ." T he equipm ent 
has great possibilities in connection  with 
processes such as anodizing , e lectro-plating  
and fo r w ashing purposes, where solutions 
m ust be o f a high o rd er o f p u rity  to  give 
the m ost consistent and effective results.

T his p o rtab le  m odel is the logical deve
lopm ent o f a  process by w hich dissolved 
sails can be rem oved from  a w ater supply 
a t a tm ospheric  tem pera tu re  w ithout the use 
of heat o r  pow er. It can supply  up to 75 
gallons betu 'een  each regeneration , a t a frac 
tion of the cost o f  com m ercially  distilled 
w ater. T he w ater is dem ineralized  by a 
chem ical process know n as ion exchange. 
It is extrem ely  sim ple in operation , the 
equipm ent only requ iring  to  be regenerated  
periodically  as with the norm al type of 
base-exchange w ater so ftener installation.

R egeneration  is effected by hydroch loric  
acid and  sodium  carb o n a te  so lu tions p re 
pared  in a collapsib le p lastic tank. T he 
process o f regeneration  is fo o l-p ro o f since 
an  electric tester is a ttached  to the  p lant 
to  indicate w hen regeneration  is required 
and by tu rn ing  a knob on the right-hand 
side o f the ind ica to r the full regeneration 
cycle is accom plished.

This p lan t, it is suggested, w ould be 
extrem ely useful to labora to ries, o r  in fact 
fo r  any  industria l process calling  fo r only 
reasonable  quan tities o f w ater o f distilled 
quality . E specially  useful in th is connec
tion w ould be its use as a  p ilo t p lan t to 
test new  processes on a  sem i-production  
basis.

Industrial Injury—Spot Welding
W R IT IN G  in the “ British M edical 

Jo u rn a l.” June  14, 1947, p. 483, W. A. B. 
R eynard . M.B.. Ch.B.. Principal M edical 
Officer, Pressed Steel C o.. L td., and  F . Sm ith, 
M .B.. Ch.B .. F .R .C .S .E d.. A ssistant, A ccident 
Service, Radcliffe Infirm ary, O xford , record 
an unusual industria l hazard  sustained by

ID 1C T U R E D  at th e  left 
-I are the "M axigrip”  u n i
versal clam ps in troduced 
by  the  Adam  M achine Tool 
Co. L td., Acme W orks, 
W averley Road, S t. A lbans, 
H erts. T hese new  clam ps 
a re  com pact, rigid an d  do 
not obstruct th e  m achine 
table an d  in  use  are  more 
versatile th an  the  m achine 
vice. In all, six different 
types are available.
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those engaged on spot welding. In jury  is 
caused to the  fingers and hands of welding 
operatives, especially w hen using a  sta tionary  
m achine, by m inute  particles o f  steel carried  
by the spark  which penetrate  the flesh.

R eporting  on twelve separa te  case- 
histories, it is shown th a t when in jury  takes 
place, a je t o f sparks im pinging on the hand  
causes a stabbing pain which is follow ed by 
swelling of the effected parts. A fte r several 
days the sw elling subsides bu t the patient 
m ay continue to suffer pain. Exam ination  
has show n that the d iscom fort is caused by 
m icroscopic fragm ents o f m etal em bedded in 
the flesh. R em oval o f the particles differed 
from  case to case. Poulticing was not com 
pletely effective and it proved necessary, in 
som e cases, to open the w ound or to use 
e lectro-m agnetic m ethods in others.

A ll the cases reported  w ere o f spot- 
w elders o f steel and it is considered unlikely 
that sim ilar tro u b le  w ould be experienced in 
spot-w elding alum inium , w here sparking 
usually  occurs to a lesser extent.

It m ight be poin ted  ou t th a t w hilst in ju ry  
results p rim arily  from  injected foreign bodies, 
the heating effect o f the spark  on the nerve 
endings is no t to  be overlooked. H ence, even 
w here only p u re  sparking and  b u rn ing  occur 
(in the absence o f “  m issile ” particles), as in 
H .F. ap p ara tu s , d isturbances and loss of
digital sensitivity m ay be found  in cases o f
chron ic  exposure.

Adhesion of Rubber to Magnesium

A  M E T H O D  o f bonding ru b b er to
m agnesium  has been developed by the 

Firestone T ire  and R u b b er Co.. Ohio,
U.S.A., and is described 
in U.S. Paten t No.
535,327. Briefly, the p ro 
cess involves treating  the 
m etal surface  wfith 
fluosilicic acid, hy d ro 
fluoric acid and a glass, 
fo llow ed by  baking. An 
adhesive cem ent is then 
app lied  and the rubber 
a ttached  by pressure 
a lone  o r by vulcanizing.
N o brass p lating  is re
qu ired  or involved.

P IC TU R ED  here a re  two small tools m anufactured  by jithe 
H ym atic Engineering  Co. L td. E ach incorporates alum inium  

castings in its m ake-up . T h e  lower of the two illustrations show s 
th e  ‘‘ H y m atic” air ham m er, w hich w eighs 20 oz. an d  can  he 
opera ted  from an y  shop  a ir line or com pressor. T h ree  independen t 
k its  of tools a re  supplied  w ith the  ham m er to cope with the  respective 
requ irem ents of th e  building, m etalw orking an d  w oodw orking trades.

R etirem ent o f  F . YV. Lewis, M .C .
W E learn w ith  regret that the fo u n d e r o f 

Perry  B arr M etal Co., L td., F . W. Lewis, 
M.C.. has retired from  the office o f m anaging 
d irec to r o f the com pany. N otw ithstand ing  
a serious w ar disability  o f the 1914-18 w ar, 
he built the com pany  as it is know n to-day, 
beginning w ith the erection o f his fo u n d ry  by 
unskilled direct labour. In the early  days he 
was m etallurg ist, salesm an and p roduction  
engineer a ll in one.

D uring  the recent w ar the com pany’s 
ex trao rd in a ry  effort in the p roduction  of 
cylinder heads fo r  Bristol and N ap ier engines 
was led by F. W . Lewis, and  his p resent 
breakdow n in health , resulting in his re tire 
ment. is undoubted ly  due to  the tria ls of 
this w ar-tim e achievem ent. H ow ever, he 
rem ains a d irec to r o f  the com pany, and  his 
advice and  help is read ily  given to the board  
w hich is now representing  the Birmal 
Industries. Ltd.

American Foundry men’s Association 
A N N O U N C 1N G  the research  program m e 

•‘ x o f the A .F .A ., S. C. M assari, technical 
d irec to r o f the in te rnational society o f the 
castings industry, said that the light m etals 
group will con tinue  and expand the study of 
centrifugal casting  of a lum inium  and m ag
nesium.

Plans fo r the im m ediate fu tu re  include the 
design, o f experim ental castings, and the 
com pilation  o f data  on such aspects as o p e ra 
tional requirem ents, density, gram  size, 
m echanical p roperties p roduction  yield and 
segregation. T he research com m ittee direct
ing (his w ork  is under the chairm ansh ip  of 
R. F. T hom son, m etallurgist w ith In ter
national Nickel C o.. D etroit.



572 LIGHT METALS November, 1947

Jam es Booth Publication

U N D E R  the heading “ A chievem ent." 
Jam es B ooth and C o., L td.. have p u b 

lished a  sm all booklet re la ting  how  the 
developm ent o f  m odem  a irc raft has taken 
place in con junction  with a parallel advance 
in light-m etal technology. S tarting  w ith the 
" w o o d  and s t r in g "  days o f P au lh an  and 
Col. S. F . C ody, the pages record  the 
adven t o f "  D uralum in  ” and its in tro d u c
tion a t the end of the 1914-18 w ar, and finish 
with the all-m etal aerop lanes of to-day. ' 

T he booklet is a ttrac tive ly  illustra ted  and 
indicates the co n tribu tion  m ade by Jam es 
Booth and C o.. L td.. to the achievem ents of 
aeronautical science.

Lip-pouring Crucible Furnaces
W E  have received an  a ttrac tive  b rochure  

from  the M organ  C rucib le C o., L td., 
presenting their range o f lip -pouring  crucible 
furnaces. T he fu rnaces are  p rovided with 
pow er tilting, giving sm ooth , con tro lled  
pouring  a t speeds ranging from  20 lb. per 
min. to 2.000 lb. per min. (.these figures refer 
to brass). T hey are  m ade in the  follow ing 
sizes: ¿00 lb. (brass), 600 lb. (brass), i  ton 
(brass). -J ton (brass) and  -J ton  (alum inium ). 
T he first fo u r sizes a re  su itab le  fo r  m elting 
a lum in ium  and the last has been designed 
specifically fo r  this m etal. T he furnaces 
can be e ither oil o r gas fired, according to 
the bu rn er fitted.

R EG IS I R A TIO N  plate, b lack-dyed anodized ground  w ith num ber in 
u ndyed  anod ic finish, as fitted to the  ca r of H er Royal H ighness 

Princess E lizabeth, C .I. (Rushton Organization.)

G auge and  T ool M ak ers’ E xhibition

T HE next G auge and T ool M ak ers’ E xhi
bition will be held in bo th  the O ld Hall 

and the  New H all o f  thp R oyal H orticu l
tu ral Society in V incent Square. London.

T HE ”  Cidu household  scale, capacity  
u p  to 71b., by S peed  Tools L td., 

V eneker H ouse, G resse S treet, L ondon, W .l. 
S ubstan tia lly  constructed  in  light alloy, th is 
stream line design  is light in w eight, non- 
rusting  an d  readily  cleaned.

S.W.. from  Jan u a ry  26, 1948. to F eb ru a ry  6. 
1948. T he G auge and  T o o l M ak e rs’ 
A ssociation have invited the co-opera tion  o f 
the N a tional F ederation  o f E ngineers’ Tool 
M anufac tu rers on this occasion.

The to ta l a rea  fo r the jo in t E xhibition , as 
represented by the  two halls, will be
32.000 sq. ft. and , as at the p revious E xh ib i
tion. the stands will be o f un iform  size and 
design th ro u g h o u t. F u rth e r p a rticu lars arc  
availab le  on  app lication  to the G auge  and 
T ool M ak ers’ A ssociation. S tandbrook  
H ouse. O ld Bond Street. L ondon . W .l 
(phone. Regent 3451-2).

M r. R . D . C arr Dies

W ITH deepest regret, the d irectors o f Jo h n  
D ale. Ltd.. announce the sudden death, 

on O ctober 19. o f M r. R obert D ale  C arr, 
jo in t m anaging d irec to r o f the com pany.

F o r m ore th an  50 years M r. R. D. C à rr  
devoted his entire  in terests to the  business, 
and the d irectors take this o p p o rtu n ity  o f 
paying trib u te  to  his w ork.

H e will be greatly  m issed by num erous 
friends in all w alks o f life and . w ith his 
passing is severed a  link w ith industrial 
h istory  extending back fo r m any generations.
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sliding door w ere given in  “  L ight M etals, 
O ctober 1947 u nder the title “ W o rld s  
L argest D oor “

T h is  door w as developed a n d  produced 
in  close technical collaboration  w ith the 
N orthern  Aluminium Co., L td . an d  on this 
a n d  two following pages are  show n som e of 
th e  castings an d  ex truded  sections w hich 
w ere specially p roduced  for the  job. Below 
are  show n three hinge castings in N oral 350, 
a  h igh-streng th  alloy w hich possesses great 
resistance to w eathering. T h e  alloy is of 
the  b inary  type contain ing  betw een 9.5 per 
cent a n d  ll.O per cent m agnesium  an d  is 
subjected  to heat-trea tm ent to develop the 
desired m echanical properties.

O N OCTOBER 8 the largest land -p lane  
in the world, the B rabazon  I, w as 
nam ed by Air M arshal *Sir Alec 

C oryton an d  m oved into th e  special assem bly 
hall p repared  for it a t Filton, n ea r  Bristol. 
So o u tstand ing  a n  achievem ent— the co n 
struction  of this g iant— m ust necessarily 
tend to overshadow  o ther im portant aspects 
of the  com plete project.

At the  h ead  of this page is illustrated  the 
B rabazon I as it w as to be  seen  a t the 
cerem ony, w hilst in the  background , like a 
g ian t screen, is the door, built by E savian  
L td ., of the  great h an g ar w hich will house 
the aircraft. A general outline a n d  some 
constructional details of this folding and
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(Continued from  previous page)

A num ber of o ther cast parts are included in the structu ra l m ake-up 
of the  door, bu t the  m ain supporting  m em bers are  extruded  sections of 
special design. Show n a t the  right are  views of the factories of the 
N orthern  Aluminium Com pany, w here these sections were produced.

T h e  largest sections were extruded  from a 7,000-ton press, pictured 
here (1 and  2) producing  anchor sections in Noral 5 IS (0.75 per cent. 
M g., 1.0 per cent. Si), w hich are  tak en  fro m ’the  press an d  allowed to 
cool (3) ; they  are then  stacked  (4, 5 an d  6) aw aiting sh ipm ent to the 
heat-trea tm ent shop. In this instance a 
horizontal, electric h eat-trea tm en t furnace" 
is em ployed, an d  show n here (7) are  two 
sections on the  carriage w aiting to be 
charged  in to  the  furnace.

After heat-trea tm ent the parts  are 
rectified. T h is operation , is carried  ou t !Sa9tali
on  the  stretch ing  an d  de-tw isting  m achine -»■- -
illustrated  (8). A final check assures
dim ensional accuracy  (9). L ia iS ®

Several of the large an d  small ex truded  
sections incorporated  in the door are  also 
show n (10).
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I n  t h e  S e r v i c e  o f  S c i e n c e

Concluded from “ Light M e t a l s i p g / j i o f j , the Final 
Section o f this Account Considers Some Further Applications 

o f Aluminium and Reviews the Possibilities o f Magnesium

D R E V I O U S  se c tio n s  o f  th is  a c c o u n t 
h a v e  c o n s id e re d  th e  v a lu a b le  a p p lic a 

tio n s  o f  a lu m in iu m  a n d  its a llo y s  to 
sc ien tific  w o rk  b y  v ir tu e  o f  its v a r io u s  
p h y sica l a n d  c h e m i c a l  p ro p e rtie s . 
Im p o r ta n t  a m o n g s t  th ese , a n d  n o t p r e 
v io u sly  m en tio n e d , is th a t  o f  th e rm a l 
c o n d u c tiv ity . T h e  g o o d  h e a t c o n d u c 
tiv ity  o f  th e  m e ta l h a s  b een  tu rn e d  to  
a d v a n ta g e  in  th e  use  o f  b lo ck s  o f  a lu 
m in iu m  h e a te d , e ith e r  e le c tr ica lly  o r  f ro m  
b e lo w , b y  m ea n s  o f  a  g as  b u rn e r ,  a n d  
c o n ta in in g  h o les  in to  w h ich  sm a ll  te s t  
tu b es  m a y  be  in se rted . T h ese  m in ia tu re  
h o t  p la te s  a re  q u ite  c o m m o n ly  em p lo y ed  
in m ic ro -a n a ly tic a l w orl^, a n d  th e  use  o f  
a lu m in iu m  g ives th e m  a  g re a te r  efficiency 
th a n  iro n , a n d  a  b e tte r  c o rro s io n  re s is t
a n c e  th a n  e ith e r  i ro n  o r  c o p p e r . A  p o s 
s ib ili ty  is th a t  o f  re p la c in g  sa n d  in  sa n d  
b a th s  by  g ra n u la te d  a lu m in iu m  to  a llo w  
a  g re a te r  tr a n s fe re n c e  o f  h ea t.

O th e r  a p p a ra tu s  c a n  b e  m a d e  lig h te r  
in w e ig h t a n d  m o re  c o n v e n ie n t to  h a n d le  
b y  th e  ju d ic io u s  u se  o f  lig h t m e ta ls . T h u s  
th e  P re c is io n  S cien tific  C o . o f  A m e ric a  
h a s  p ro d u c e d  a n  a lu m in iu m  d e s ic c a to r  
fin ished  b y  th e  a n o d iz in g  p ro c ess  fo r  
g re a te r  re s is ta n c e  to  c o rro s io n  a n d  w ear. 
T h e  “  P re c is io n  ”  d e s ic c a to r  h as  sp a c e  fo r  
fo u r  c ru c ib le s  a n d  w e ig h s a p p ro x im a te ly  
12 o z ., c o m p a re d  w ith  m o re  th a n  3 lb . 
fo r  a  s im ila r  u n it in  g lass.

O w in g  to  its h ig h  h e a t  re flec tiv ity  a n d  
low  en iiss iv ity . a lu m in iu m  is o f  in te re s t 
fo r  th e rm a l in su la tio n . P o lish e d  a lu 
m in iu m  c a lo r im e te rs  h a v e  a  lo w e r th e rm a l 
c a p a c ity  th a n  s im ila r  in s tru m e n ts  in 
p o lish ed  c o p p e r , a n d  h e a t  losses m a y  b e  
re d u ce d  to  a n  a p p re c ia b le  e x te n t by  
u s in g  a lu m in iu m  c o n ta in e rs  o r  a lu 
m in iu m -p a in te d  o u te r  cas in g s .

T h e  F is h e r  S c ien tific  C o . in  A m e ric a  
h a v e  u tilized  a lu m in iu m  in tw o  item s o f

e q u ip m e n t, e ac h  o f  w h ich  is a  b o o n  to  th e  
ch em ist. O n e  o f  th em , k n o w n  as th e  
“ F le x a f ra m e ,"  c o m p rise s  a  n u m b e r  o f  
lig h t-a llo y  ro d s a n d  c o u p lin g s , by  m ea n s  
o f  w h ich  a s o r t  o f  sca ffo ld in g  m a y  be  
re ad ily  b u ilt  u p  a n d  o n  w h ich  la b o ra to ry  
se t-u p s  m a y  b e  s u p p o r te d . Its  u se  o b v i
a te s  th e  n eed  f o r  in d iv id u a l r e to r t  s ta n d s  
a n d  su p p o r ts , a n d  p re c lu d e s  th e  p o ss i
b ility  o f  b re a k a g e  a t  jo in ts  d u e  to  th e  
re la tiv e  m o v em e n ts  o f  c o m p o n e n ts . T h e  
o th e r  g a d g e t is a  tim e -sa v in g  b u re tte  s u p 
p o r t .  F a b r ic a te d  fro m  “ C a s ta lo y ,” w h ich  
is d e sc rib e d  a s  a  s tro n g , c o rro s io n -re s is t
a n t  lig h t a llo y , th is  b u re tte  s u p p o r t  is so 
d e s ig n ed  a s  to  fa c ili ta te  ease  o f  o p e ra t io n  
a n d  to  e lim in a te  th e  n ecessity  fo r  m a n ip u 
la tin g  th u m b  sc rew s, e tc .

In  th e  la b o ra to ry  itse lf, o n  th e  s t ru c 
tu ra l  a n d  d e c o ra tiv e  s id e , a lu m in iu m  finds 
use  in  sk ir tin g s  a n d  k ick -p la te s , d o o r  
fu rn i tu re ,  b e n ch  to p s , s lid in g  d o o rs , 
c h a irs , ta b le s , c u p b o a rd s ,  l ig h tin g  fittings, 
a n d  ra ck s  o f  a ll d e sc rip tio n s . A lu m in iu m  
g laz in g  is a lso  b e g in n in g  to  find  e x ten siv e  
a p p lic a t io n . B o th  E n g lish  a n d  A m e ric a n  
firm s h a v e  p lac ed  o n  th e  m a rk e t  a  sem i- 
flex ib le  a lu m in iu m  tu b in g  (w ith  sp ec ia l 
c o n n e c to rs ) , w h ich  can  b e  u sed  to  c o n d u c t 
g a s , w a te r , c o m p re ssed  a ir ,  e tc ., to  n o n 
p o r ta b le  a p p a ra tu s .

A m o n g  m o re  m isce lla n eo u s  uses o f  
a lu m in iu m  in  sc ien tific  a p p a r a tu s  a n d  
te s tin g  e q u ip m e n t m a y  b e  m e n tio n e d  a 
G e ig e r-M u lle r  tu b e *  w h ich  w as d e sc rib e d  
b y  A llen  a n d  A lv a re t in  th e  R ev iew  o f  
S c ien tific  In s tru m e n ts .23 T h is  c o u n te r  
c o n s is te d  o f  a  tu b e  m a d e  o f  a lu m in iu m  
fo il  0 .002  cm . th ic k  w h ic h  w as filled  w ith  
h e liu m  u n d e r  a tm o sp h e r ic  p re ssu re . A lso  
m a y  b e  m e n tio n e d  th e  D u re t  s c o u rin g  
m a c h in e  w h ich  is u se d  fo r  te s tin g  th e

* See illustration, “ Light Metals,“ 1947 10,447.
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fa s tn e s s  o f  c o lo u rs  to  ru b b in g . C o n s id e r
a b le  u se  is m a d e  o f  a lu m in iu m  in  th is  
a p p lia n c e .24

A  ra th e r  a m u s in g , b u t  n e v e rth e le ss  
v a lu a b le , u se  o f  a lu m in iu m  w a s in  th e  
m a n u fa c tu re  o f  g u in e a  p ig  c o lla rs  fo r  
id en tif ic a tio n  p u rp o se s . T h e  U .S . 
T re a s u ry  B ra n c h  o f  S u p p ly  b o u g h t.2 0 ,0 0 0  
fo r  th e  R o c k y  M o u n ta in  L a b o ra to ry .

A t th e  R o y a l A irc ra f t  E s ta b lish m e n t, 
F a rn b o ro u g h , is a  se a p la n e  te s tin g  ta n k  
o v e r  w h ich  a  c a r r ia g e  o f  g ird e r  c o n 
s tru c tio n  ru n s  o n  w h eels to  to w  th e  
m o d els  u n d e r  test a n d  to  c a r ry  o b se rv e rs  
a n d  in s tru m e n ts . D u ra lu m in  w as u sed  
fo r  th e  c o n s tru c tio n  o f  th is  c a r r ie r  to  
a v o id  c o r ro s io n  tro u b le s  a n d  to  re d u ce  
s ta r tin g  a n d  s to p p in g  in e r tia . I t  is 
b e liev ed  th a t  lig h t m e ta ls  h a v e  b een  
em p lo y e d  in  s im ila r  s tru c tu re s  in o th e r  
re se a rc h  e s ta b lish m e n ts .

M o d e rn  sc ien tific  re se a rc h  o f te n  
in v o lves lo n g  a n d  te d io u s  c a lc u la tio n s . 
H e re  a g a in  l ig h t m e ta ls  c o m e  in to  th e  
p ic tu re . C a lc u la t in g  m a c h in e s  re q u ire  
less e ffo r t fo r  w o rk in g  a n d  c a n  b e  lif ted  
m o re  eas ily  w h e n  th e y  in c o rp o ra te  a lu 
m in iu m . In  a  w e ll-k n o w n  F re n c h  m o d e l, 
fo r  e x am p le , all th e  sm a ll, p re c is io n -m a d e  
m o v in g  p a r ts  a r e  a lu m in iu m  d ie  c as tin g s , 
th e  b a se  p la te  b e in g  a lso  c o n s tru c te d  o f  
a  su ita b ly  s tro n g  a n d  r ig id  lig h t a llo y .

A n  a n n o u n c e m e n t o f  fa ir ly  re c e n t  d a te  
o b se rv es  th a t  th e  u ra n iu m  slu g s re q u ire d  
fo r  a to m ic  p ile s  a re  h e ld  in  a lu m in iu m  
c o n ta in e rs  to  p ro te c t  th e m  f ro m  
c o rro s io n  a n d  to  t ra n s m it  th e  h e a t  
ev o lv ed  to  w a te r .25 'F o r  p e s t  c o n tro l ,  
D .D .T . a n d  p y re th ru m  h a v e  b een  u sed  in 
so lu tio n  in F re o n  c o n ta in e d  u n d e r  
p re ssu re  in  a  c o n ta in e r  c o n s is tin g  o f  a n  
a lu m in iu m  ta p  a n d  sy p h o n  a sse m b ly .

L ig h t M e ta ls  a s  S o u rc e s  o f  I l lu m in a tio n

B oth  th e  lig h t a n d  u l tra - lig h t m e ta ls  
p lay  im p o r ta n t  p a r ts  in  th e  p ro d u c tio n  
o f  th e  h ig h -in te n s ity  i llu m in a tio n  re q u ire d  
fo r  th e  h ig h -sp e e d  c in e m a to g ra p h ic  
e x a m in a tio n  o f  th e  b e h a v io u r  o f  o b je c ts  
in  ra p id  m o tio n , a n d  fo r  o th e r  p u rp o se s . 
M a g n e s iu m  p o w d e r  is. o f  c o u rse , a  w ell- 
k n o w n  c o n s t itu e n t  o f  fla sh lig h t e q u ip 
m en t. M ix tu re s  o f  m ag n e s iu m  p o w d e r

a n d  a n  in o rg a n ic  o x id iz in g  a g e n t  a re  
eas ily  ig n ite d  a n d  b u rn  ex p lo s iv e ly  in a 
f r a c t io n  o f  a  se c o n d , p ro d u c in g  a  b r ill ia n t 
l ig h t o f  v e ry  s h o r t  d u ra tio n . B e in g  rich  
in  b lu e  a n d  u ltra -v io le t  ra d ia tio n , th e  
l ig h t possesses h ig h  a c tin ic  p o w e r  to w a rd s  
p h o to g ra p h ic  m a te ria ls , a n d  p ro v id e s  a  
c o n tro l la b le  i llu m in a tio n  w ith o u t  e x p e n 
siv e  a p p a ra tu s .

A n o th e r  m e th o d  o f  p ro d u c in g  a  f la sh 
lig h t is to  b u rn  m a g n e s iu m  p o w d e r  in a 
b lo w la m p . T h e  p o w d e r  is fe d  in to  th e  
flam e  b y  b lo w in g . A lth o u g h  th is  fo rm  
o f  l ig h tin g  is s a fe r  a n d  m u c h  m o re  
effic ien t th a n  fla sh lig h t, p ro d u c in g  a b o u t  
tw ice  as m u c h  u se fu l l ig h t fo r  th e  sa m e  
c o n su m p tio n  o f  m e ta l p o w d e r , it is th e  
less p o p u la r  ty p e  b e c a u se  it p ro d u c e s  
m o re  sm o k e  a n d  is l im ite d  in  th e  a m o u n t 
o f  m ag n e s iu m  p o w d e r  w h ic h  c a n  b e  
b u r n t  a t  o n e  tim e.

F ila m e n t- ty p e  F la sh lig h ts
B o th  m e th o d s , h o w e v e r , sh o w  p ro m ise  

o f  b e in g  re n d e re d  o b s o le te  b y  d e v e lo p 
m e n ts  in  th e  e le c tr ic  f i la m e n t- ty p e  flash - 
la m p . L ik e  a n  o rd in a ry  e le c tr ic  la m p  
in  a p p e a ra n c e ,  th e se  f la sh la m p s  c o n ta in  
a  “  f ila m e n t ”  o f  a lu m in iu m  w ire  o r  fo il 
a n d  a r e  filled  w ith  o x y g en . S w itch in g  
o n  th e  c u r re n t  th ro u g h  th e  f ilam en t 
cau ses  i t  to  ig n ite  a n d  to  b u r n  ex p lo s iv e ly  
in  th e  o x y g e n  w ith  th e  e m iss io n  o f  h igh  
in te n s ity  i llu m in a tio n  o v e r  a  p e r io d  o f  
v e ry  s h o r t  d u ra tio n . T h e  a d v a n ta g e s  
o f  th e  f la sh la m p  o v e r  f la sh lig h t p o w d e r  
lie  in  th e  c o n v e n ie n c e  a n d  sa fe ty  o f  th e  
f o rm e r  (n o  g lass  is s c a tte re d , a s  th e  
b u rn in g  o f  th e  f ila m e n t c re a te s  a  p a r tia l  
v a c u u m  in s id e  th e  la m p  a n d  th e  g lass 
s im p ly  c o lla p se s  in w a rd s)  a n d  its  a m e n a 
b ility  to  c o n tro l  o f  th e  s h o r t-d u ra t io n  
illu m in a tio n .

In  o rd e r  th a t  th e  f ila m en t m a y  ig n ite  
w i th o u t  d ifficu lty , its th ic k n e ss  m u s t n o t 
b e  to o  g re a t :  fo il m u s t u su a lly  b e  m a in 
ta in e d  b e lo w  0 .0 0 0 0 4 -in . in  th ic k n e ss  a n d  
w ire  m u s t n o t  be  m o re  th a n  a  few  
1 0 ,0 0 0 th s -o f-a n -in ch  in  d ia m e te r . T h is  
is a  d isa d v a n ta g e , p a r t ly  b e c a u se  it is 
n o t  e asy  to  p ro d u c e  o r  h a n d le  su ch  fine 
m a te ria ls ,  a n d  p a r tly  b e ca u se  th e  r a te  o f  
c o m b u s tio n  is th en  to o  g re a t,  th e  d u ra tio n
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o f  m a x im u m  lig h t em iss io n  b e in g  a b o u t  
15 m illiseco n d s . T h is  s h o r t  e x p o su re  
m ak e s  s h u t te r  sy n c h ro n iz a tio n  d ifficu lt 
a n d  p h o to g ra p h e rs  p re fe r  a fa ir ly  
u n ifo rm  h ig h  in te n s ity  o v e r  a  p e r io d  o f  
a b o u t  30 m illis ec o n d s  fo r  m o s t w o rk .

T h is  is a ch iev e d  by  u sin g  a n  a llo y  
in s tea d  o f  p u re  a lu m in iu m  fo r  th e  fila
m en t. A llo y s c o n ta in in g  0 .5-15 p e r cen t, 
z irc o n iu m , b a r iu m , s tro n tiu m  o r  c e r iu m , 
th e  b a la n c e  b e in g  a lu m in iu m , a re  re ad ily  
w o rk e d  in to  fo il o f  th e  re q u ire d  th in n e ss , 
a n d  a re  m o re  eas ily  ig n ite d  a n d  g ive  a 
flash  o f  m o re  u n ifo rm  in te n s ity  th a n  th e  
p u re  m e ta l. F o r  w ire  f ila m en ts , up  to 
2 p e r  cen t, o f  a  h a rd e n e r  m a y  a lso  be  
a d d ed .*  Z irc o n iu m -a lu m in iu m  a llo y s  a re  
a lre a d y  a v a ila b le  c o m m e rc ia lly ; th e  
o th e rs  c a n  b e  m a d e  w ith o u t  m u c h  diffi
cu lty . T h e  a lu m in iu m  is m e lted  a n d  
s u p e rh e a te d  to  800 d e g ree s  C . T h e  a llo y 
ing m eta l (b a r iu m  o r  s tro n tiu m ) is th en  
a d d e d  a s  th e  p u re  m e ta l, a n d  p lu n g ed  
b e lo w  th e  su rfa c e  in  a  p e r fo ra te d  iro n  
c u p .

F la re s  f o r  o b se rv a t io n  a n d  re c o n n a is 
sa n c e  p u rp o se s  m a k e  u se  o f  a lu m in iu m  in  
th e  fo rm  o f  flak es, g ra n u le s  o r  p o w d e r  
a n d  m ild e r  o x id iz in g  ag en ts . L ig h t m e ta ls  
f re q u e n tly  e n te r  in to  th e  c o n s tru c tio n  o f  
th e  f la re  a s  w e)l a s  its filling . T h u s  a n  
a ir c r a f t  f la re  spec ified  by . th e  U .S .A . in  
1939 c o n ta in e d  a  14-ft. p a ra c h u te  c a r r ie d  
in  a n  a lu m in iu m  tu b e . S h o r tly  a f te r  
re lease  f ro m  th e  a ir c r a f t ,  th e  p a ra c h u te  
o p e n e d  o u t  f ro m  th e  tu b e  a n d  th e  f la re  
w as ig n ite d , its  r a te  o f  fa ll  b e in g  so  
lessen ed  by  th e  p a ra c h u te  th a t  th e  p ilo t 
w as a llo w e d  a  c o n s id e ra b le  tim e  fo r  
o b se rv a tio n  p u rp o se s . T h e  c a n d le  o f  th e  
fla re  c o n ta in e d  p o w d e re d  lig h t m e ta ls  as 
a  c o m b u s tib le  e le m en t. T h e  e n e rg y  c o n 
te n t  o f  th e  fla re , th e  to ta l  w e ig h t o f  w h ich  
w as 19 lb :, w as e q u iv a le n t  to  o v e r  
5 ,000 ,000  c a n d le -p o w e r  se c o n d s , m a in 
ta in in g  300 ,000  c a n d le -p o w e r  fo r  th re e  
m in u te s .

T h is  fla re , in its c o n s tru c tio n  a n d

* A cco rd in s  to S m ith  H o p k in s , “ C h a p te rs  in  th e  
C h em istry  of th e  L ess F am ilia r E le m e n ts "  (S tipes 
P u b lish in g  C c ., Illinois, 1940, c a p . 12, p . 10), a  zircon ium - 
b ea rin g  “  sm okeless "  flash  p o w d e r  c o n ta in in g  13.5% 
M g, 58%  B a (NO:0*2. 28 .5%  Z r, w as p laced  o n  the 
m ark e t in 1930. T h is  p o w d e r g ave  a  q u ick -se ttlin g  
sm oke.

o p e ra t io n , w as  s im ila r  to  so m e  w h ic h  h a d  
a lre a d y  b een  in  u se  in th is  c o u n try  fo r  
m ilita ry  re c o n n a is sa n c e  p u rp o se s , a n d  in 
p rin c ip le  can  h a rd ly  b e  im p ro v e d  u p o n .

B a lly 26 sp e a k s  o f  a  f la re  c o n ta in in g
3.3 lb. a lu m in iu m  a n d  7.7 lb . b a r iu m  
n itra te  w h ich  c o u ld  b u rn  f ro m  six to 
sev en  m in u te s  w ith  a  lu m in o s ity  o f
350 ,000 c a n d le -p o w e r , o r ,  b y  sh o r te n in g  
th e  tim e  o f  b u rn in g , th e  c a n d le -p o w e r  
c o u ld  b e  ra ised  to  500,000. In o th e r  
in s tan c es , w h e re  h ig h -p o w e r tu n g s te n  fila 
m e n t lam p s  h a v e  b een  em p lo y e d  in 
cas in g s , o f  re s tr ic te d  size  fo r  p u rp o se s  o f  
h ig h -in te n s ity  illu m in a tio n , a lu m in iu m  
h a s  b een  u se d  fo r  th e  c a s in g  in  o rd e r  th a t  
th e  m eta l w ith  its h ig h  co effic ien t o f  th e r 
m al c o n d u c tiv ity  m ig h t a ss is t in  th e  
d iss ip a tio n  o f  h e a t.

In th e  re a lm s  o f  p u re  c h e m is try , a lu 
m in iu m  fo il a m a lg a m a te d  w ith  m e rc u ry  
is a  u se fu l re d u c in g  a g e n t in n e u tra l  
so lu tio n s .

A lu m in iu m  B ases fo r  D e ta c h e d  C o a tin g s

In th e  s tu d y  o f  c o a tin g  c o m p o s itio n s  
it is f re q u e n tly  d e s ired  to  e x a m in e  a d ried  
film  o f  c o a tin g  c o m p o s itio n  a w a y  fro m  
its su p p o r t ;  su ch  p ro p e r t ie s  a s  ten s ile  
s tre n g th  a n d  e lo n g a tio n , w h ich  h a v e  an  
im p o r ta n t  b e a r in g  o n  th e  life  o f  th e  c o a t
ing , c a n n o t  be  d e te rm in e d  in  a n y  o th e r  
w ay , d u e  to  th e  r e s tra in t  im p o sed  b y  th e  
b a c k in g  m a te ria l.

I t  is p o ss ib le  to  o b ta in  a  d e ta c h e d  film  
f ro m  a  r ig id  s u p p o r t  w ith o u t  in  a n y  w ay  
d a m a g in g  th e  d e lic a te  film  b y  m a k in g  use  
o f  th e  fa c t  th a t  a lu m in iu m  is ra p id ly  
c o r ro d e d  b y  m e rc u ry . T h e  c o a tin g  is 
a p p lie d  to  a  th in  sh ee t o f  a lu m in iu m , a n d  
w h e n  it  is d ry  it is f lo a ted  o n  a  b a th  o f  
m e rc u ry , w ith  th e  b a re  m e ta l su r fa c e  
d o w n w a rd s . I t  m a y  be  n e c e ssa ry  to  s a n d 
p a p e r  th e  m e ta l w h ile  im m e rse d  in  th e  
m e rc u ry  to  re m o v e  th e  o x id e  film  a n d  
in it ia te  th e  re a c tio n , o r  to  c o a t  th e  m eta l 
su r fa c e  w ith  m e rc u ric  c h lo r id e  (w h ich  
ach iev e s  th e  sa m e  o b je c t)  b e fo re  p la c in g  
it o n  th e  m e rc u ry . T h e  m e ta l is th e n  
ra p id ly  c o r ro d e d  b y  th e  m e rc u ry  w ith  th e  
fo rm a t io n  o f  c o n s id e ra b le  q u a n tit ie s  o f  
v o lu m in o u s  a lu m in iu m  o x id e , u n til  o n ly  
th e  p a in t film  is le ft flo a tin g  o n  th e  m e r
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c u ry  su rfa c e . A c a u s tic  m a te r ia l  su ch  as 
c a u s tic  so d a  c a n n o t be  u sed  tó  re m o v e  
th e  m e ta l in  th is  c ase , b e ca u se  it w o u ld  
a lso  a tta c k  th e  p a in t  film . T h e  m e rc u ry -  
a t ta c k  m e th o d  d o e s  p o ssess  th e  d is a d v a n 
tag e  o f  c au s in g  fa ir ly  s tro n g  loca l h e a tin g , 
w h ic h  m ay  a lte r  th e  p a in t  film  if n o t 
c o n tro lle d .

F in e ly  p o w d e re d  a lu m in iu m  fu n c tio n s  
as a  c a ta ly s t  fo r  in c re a s in g  th e  v e lo c ity  
o f  re a c tio n  b e tw ee n  p e rc o la tin g  p o iso n  
g as a n d  a n ti-g a s  re a c tiv e  m a te ria ls , a n d  it 
h a s  b e en  e m p lo y e d  fo r  th is  p u rp o se  in 
p las tic  a n ti-g a s  sea lin g  m a te ria ls , a n t i 
gas se a lin g  s tr ip s  a n d  o th e r  d ev ices used  
b o th  in  w a r fa re  a n d  in in v e s tig a tio n a l 
w o rk  o n  p o iso n  gases.

T h e  P o s it io n  o f  M a g n e s iu m

A n d  w h a t  o f  m a g n e s iu m  a n d  its a llo y s?  
So f a r ,  in th is  a c c o u n t, th e y  seem  to  h a v e  
e n te re d  v e ry  l ittle  in to  th e  p ic tu re . In  
th e  re a lm s  o f  o rg a n ic  c h e m is try , m a g 
n e siu m  possesses a  v e ry  sp e c ia l a p p lic a 
tio n  w h ich  is d u e  to  its c o n s id e ra b le  
ch em ica l re a c tiv ity  u n d e r  c e r ta in  c o n d i
tio n s . T h is  is in  th e  p re p a r a t io n  o f  
G r ig n a rd  re a g e n ts . S tru c tu ra l  a p p lic a 
tio n s  in  th e  re a lm s  o f  sc ien ce , h o w e v e r , 
a re  few . B in o c u la r  p a r ts ,  o p tic a l in s t ru 
m e n t eyep ieces a n d  m ic ro p h o n e  cases 
h a v e  b e en  m a d e  in  th e  m eta l in o rd e r  to 
a ch iev e  m a x im u m  re d u c tio n  in w e ig h t. 
T h e  u l tra - lig h t a llo y s  a re , h o w e v e r , 
w o r th y  o f  m o re  im p o r ta n t  ro le s  in th e  
field o f  sc ien ce . T h e ir  d e n s ity  is less even  
th a n  th a t  o f  th e  a lu m in iu m -b a s e  a llo y s, 
w h ils t th e ir  m e c h a n ic a l p ro p e rt ie s  a re  n o t 
g re a t ly  in fe r io r ;  so m e  o f  th e  m ag n e s iu m - 
b a se  a llo y s  a re  s u p e r io r  in th is  re sp e c t to

* S in ce  th ese  w o rd s  w ere w ritten  th e  A m erican  M a g 
nesium  C o rp o ra tio n  h a v e  d e scrib ed  a  p rocess w h ich  th ey  
h a v e  recen tly  d e v e lo p ed  for p ro d u cin g  a  h a rd  co rro sio n - 
res is tin g  a n o d ic  c o a tin g  on  m ag n esiu m  a n d  m agnesium - 
b a se  a lloys w h ich  c o rre sp o n d s  in  c h a ra c te ris tic s  to  th e  
Him p ro d u ce d  on  a lu m in iu m  by  th e  a n o d iz in g  p ro cess . 
T re a tm e n t is c a rried  o u t  in  th re e  s tag es , nam ely , c lean in g , 
electro ly tic  trea tm en t in  ca u stic  so d a  so lu tio n , a n d  s u b 
s e q u e n t  sealin g  in  a  so lu tio n  of so d ium  ch ro m ate .

In  c lean in g , th e  m eta l is  first d e g re a se d  in  a  n ea rly  boiling  
so lu tio n  of 5-10%  c a u stic  so d a  o r in  a  so lu tio n  co n ta in in g  
so d iu m  c a rb o n a te  a n d  triso d iu m  p h o sp h a te . T h e  oxide 
film form ed b y  th is  p ro ce ss  is rem o v ed  by* treatm en t in a 
ch rom ic  ac id  so lu tio n . If th e  m eta l is to  b e  d y e d  th e  
ch ro m ic  ac id  tre a tm e n t is om itted  a n d  th e  a lloy  is 
e tch ed  in  a  20%  so lu tio n  of am m onium  c h lo rid e .

T h e  electro ly tic  tre a tm e n t in itself is n o t new . T h e  
m ag n esiu m  is m ad e  th e  a n o d e  in  a  b a th  of 5%  c a u stic  
s o d a  m ain ta in e d  a t  be tw een  140 ' a n d  160°F. for a b o u t

c e r ta in  o f  th e  c h e a p e r  a lu m in iu m -b a s e  
a llo y s  w h ich  h a v e  b e en  e m p lo y e d  in  c o m 
p o n e n ts  o f  in s tru m e n ts  a n d  e q u ip m e n t 
w h e re  th e  d u tie s  a re  n o t  to o  o n e ro u s  in 
c h a ra c te r .  L ik e  th e  a lu m in iu m -b a s e  a llo y s 
th ey  a re  a v a ila b le  in a  fa ir ly  w id e  ra n g e  
o f  fo rm s  in c lu d in g  e x tru d e d  se c tio n s ; they  
m ay  b e  sa n d -  o r  d ie -c a s t, fo rm e d , a n d  
m ac h in e d  w ith o u t  u n d u e  d ifficu lty , w h ils t 
a sse m b ly  b y  m e a n s  o f  w e ld in g  a n d  r iv e t
ing  is as a ttra c t iv e  a n  o p e ra t io n  a s  it is 
w ith  a lu m in iu m -b a s e  a llo y s.

I t  is p e rh a p s  o n  th e  sc o re  o f  re d u ce d  
c o rro s io n  re s is ta n c e  a n d  th e  a b se n c e  o f  
a n y  su rfa c e  tr e a tm e n t  c o r re sp o n d in g  to  
a n o d iz in g  th a t  th e  u l tra - lig h t a llo y s  fa ll 
s h o r t  o f  a lu m in iu m .*  N e v e rth e le ss , in 
c d m p itr iso n  w ith  i ro n  a n d  stee l a n d , in 
c e r ta in  c h em ica l e n v iro n m e n ts , w ith  b ra ss  
a n d  n ick e l s ilv e r, to o ,  th e ir  re s is ta n c e  to  
c o rro s iv e  a tta c k  is c e r ta in ly  n o  w o rse  
th a n  th e se  m e ta ls , a n d  th e  a p p lic a t io n  o f  
p ro te c tiv e  o rg a n ic  c o a tin g s  c o n fe rs  a t 
lea s t a s  m u ch  p ro te c tio n  a s  o n  h eav y  
m eta ls .

A  g re a t  m a n y  o f  th e  uses w h ich  h av e  
b een  fo u n d  fo r  a lu m in iu m  a n d  its a llo y s , 
a s  d e ta ile d  a b o v e , w o u ld  b e  se rv ed  
eq u a lly  w ell o r  b e tte r  by  m a g n e s iu m -b a se  
a llo y s . T h e  fa c t th a t  th ese  m a te r ia ls  a re  
c a p a b le  o f  p e r fo rm in g  th e  m o s t o n e ro u s  
d u tie s  is e v id e n ce d  by  th e  u se  o f  c as t 
a n d  w ro u g h t m a g n e s iu m  a llo y  c o n tro l 
levers a n d  m ain  u n d e rc a rr ia g e  p a r ts  in 
a i r c r a f t  d u r in g  th e  w a r , o r  to  g ive  an  
e x a m p le  c lo se r to  th e  re q u ire m e n ts  o f  th e  
la b o ra to ry ,  by  th e  use  o f  c a s t  m ag n e siu m  
a llo y  e c c e n tr ic  c a m s in  v a c u u m  p u m p s  
a n d  o f  c as t u l tra - l ig h t  a llo y  h e a d s  fo r  
h ig h - s p e e d la b o ra to ry  c e n tr ifu g e s . T h e re  is

30 m ins. a t  a  c u rre n t  d e n s ity  of 12-18 a m p s  p e r sq . f t. 
N o  a d d itio n  a g e n ts  a re  reco m m en d ed  as  it is d o u b tfu l 
w h e th e r  th ese  a re  of a n y  rea l benefit. T h e  film p ro d u ce d  
co n sis ts  essen tia lly  of m ag n esiu m  o x id e  w h ich  is  p ro b ab ly  
h y d ra te d  to  som e ex ten t. T h e  sam e  o p e ra tin g  co n d itio n s  
a re  su itab le  for m o st of th e  com m erc ia l a llo y s  of m ag 
n esiu m , w h e th e r  w ro u g h t o r  c a s t ,  b u t a  s lig h t m odification  
w ith  e a c h  a lloy  is reco m m en d ed  to  o b ta in  op tim um  
resu lts .

A fter rem oval from  th e  e lectro ly te  th e  m ag n esiu m  is 
w a sh e d  in  w a te r  a n d  th e n  im m ersed  fo r 30 m ins. in a 
so lu tio n  of so d iu m  c h ro m ate . A  d ich ro m ate  so lu tio n  
m u st n o t b e  u sed . A fter th e  sea lin g  tre a tm e n t th e  coot 
is s ligh tly  yellow  in co lo u r, h a rd  a n d  sm o o th . M o st of 
th e  films p ro d u ce d  in  th is  w ay  v ary  in  th ic k n e ss  be tw een  
0.0005 in . a n d  0.0006 in . T h e y  will ta k e  o rg an ic  d y e - 
stu ffs in  m u ch  th e  sam e w ay  a s  th e  a lu m in iu m  film  p ro 
d u c e d  by  th e  a n o d ic  o x id a tio n  p ro cess , a n d  th e y  a lso  
p ro v id e  a  goo d  b a se  for p a in ts . T h e  D ow  C hem ica l Co. 
h a s 'a ls o  d e v e lo p ed  a n  a n o d ic  tre a tm e n t for m agnesium .
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no  d o u b t  th a t  a t  th e  m o m e n t m a g n e s iu m  
a llo y s  a r e  th e  C in d e re lla  o f  th e  l ig h t  m e ta l 
fam ily . T h e ir  v a lu e  to  th e  sc ien tis t is 
p o te n tia l  r a th e r  th a n  re a l, a n d  w e lo o k  
to  th e  fu tu re  fo r  a  p ro p e r  a s se ssm e n t o f  
th e ir  m erits , a n d  th e ir  d e m e rits ,  to o , a n d  
to  th e ir  u til iz a tio n  in  fu n c tio n s  fo r  w h ich  
th ey  a re  p a r t ic u la r ly  fitted  to p e rfo rm . 
T h e n , a s  th e  lig h t a llo y s  a r e  d o in g  n o w , 
m a g n e s iu m  a n d  its  a llo y s  w ill b e  m a k in g  
th e ir  p ro p e r  c o n tr ib u tio n  to  sc ience.

R E F E R E N C E S

(17) B rit. Pat. 433,484, Aluminum Co. of America.
(18) B rit. Pat. 436,154, Aluminum Co. of America.
(19) B rit. Pat. 436,481, Aluminum Co. of America.
(20) B rit. Pat. 489,169, Aluminum Co. of America.
(21) B rit. Pat. 449,162, British Aluminium Co., 
Ltd. (22) B rit. Pat. 513,530, B ritish Aluminium  
Co., Ltd. (23) J . S . Allen and L . 14'. Aluaret, 
''R ev iew  of Scientific Instruments," October, 1935. 
(24) Dyer, 1935/73/499. (25) Institute of Metals. 
Mc.u Lecture, 1947. (28) " Rev. de I'Alum inium ,"
1929/6/781.

In the Service o f  Science—Addendum
F u r th e r  to  th e  d iscu ss io n  on  f ro n t-su rfac e d  m irrors on 

p ag e  413 of our A u g u st issue, N a tio n a l R esea rch  C o rp o ratio n , 
C am b rid g e  42, M a ssa c h u se tts , a n n o u n c e s  th e  com pletion  
of a  u n iq u e  h ig h -v acu u m  m ach in e  for th e  a u to m atic  p ro 
d u c tio n  of su c h  m irrors fo r use  in  th e  telev ision  in d u stry . 
A lso th e  fo rm ation  of B ritish A m erican  R esea rch  L im ited , has 
b een  a n n o u n c ed  w h ich  c o m p a n y  h a s  b een  in co rp o ra te d  in 
S c o tla n d  a s  a  jo in t v e n tu re  w ith  D an ie l V arn ey  L im ited , w ho  
w ere d u rin g  th e  w a r  en g a g ed  in  the  m an u fa c tu re  of sc ien tific 
re se a rch  in stru m en ts  a n d  lab o ra to ry  a p p a ra tu s . British 
A m erican  R esearch  L im ited , will u n d e rta k e  th e  m an u fa c tu re  
a n d  sa le  of th e  in d u str ia l h ig h -v acu u m  e q u ip m e n t w h ich  h as  
b een  d ev e lo p ed  b y  th e  N a tio n a l R esea rch  C o rp o ratio n .

D u rin g  th e  w ar, tre m en d o u s  im p etu s  w as g iven  to  th e  
dev e lo p m en t a n d  use  of h ig h -v acu u m  tech n o lo g y  in  m an y  
fields. O n e  of th e  m ost im p o rta n t d e v e lo p m en ts  w as th a t  
of c o a tin g  len ses  a n d  prism s for use  in  b in o cu lars , ran g e - 
f in d ers  a n d  bom b sigh ts. By th erm al ev a p o ra tio n  of m etallic 
sa lts  o n  to  th ese  o p tica l e lem en ts u n d e r  h ig h  v acu u m  g rea tly  
im proved  tran sm iss io n  of ligh t resu lte d . S im ilar tec h n iq u e s  
h av e  b een  d e v e lo p ed  for p ro d u cin g  f ro n t-su rface  m irrors 
a n d  d eco ra tiv e  nove lties  by  e v a p o ra tin g  a lum in ium , gold, 
silver a n d  o th e r  m eta ls  o n  tó  g lass, p las tics , p a p e r  o r  c lo th . 
T h e  efficiency of th ese  o p e ra tio n s  h a d  b een  im paired  b ecau se  
th ey  h a v e  h e re to fo re  ru n  o n  a  b a tc h  b asis  w ith  a  c o n seq u e n t 
lo ss of tim e w hile  th e  o p e ra to r  p laced  e a c h  g ro u p  of ob jec ts  
in th e  v acu u m  c h am b er, p u m p ed  it d o w n  a n d  perfo rm ed  the  
c o a tin g  o p e ra tio n .

T h is  is th e  first au to m o tic  ty p e  of m ach in e  in  w hich  
m ate ria ls  c a n  b e  co n tin u a lly  p ro cessed  a t  h ig h -v acu u m  
p ressu re s  ran g in g  below  10s m m . o r 1/100 m illionth  of a n  
a tm o sp h e re . W ith  th is  novel c o a tin g  m ach in e  show n in

th e  a c co m p an y in g  illu stra tio n , a  2-ft. sq u a re  a lum in ized  
f ro n t-su rfac e  m irro r c a n  be p ro d u ce d  in  o n e  m in u te , com 
p a re d  w ith  I5_m ins. to  a n  h o u r  p rev io u sly  req u ired . T h e  
u n it is  a p p ro x im ate ly  40 ft. long  a n d  w eighs 10 to n s.

T h e  g lass  to  b e  c o a te d  is  h e ld  in a  tra y  w h ich  is  p laced  in 
a  co n v ey o r. It th e n  p ro ce e d s  a u to m atica lly  th ro u g h  a 
series of cells o r lo ck s  un til it em erges a t  th e  o p p o s ite  en d  of 
th e  co n v ey o r a s  a  fin ished  m irror. T h e  first cell is  e v a cu a te d  
to  a b o u t .3 m m. H g  a b so lu te . By m ean s of v e ry  h ig h -sp eed  
d iffusion  p u m p s th e  p ressu re  in th e  seco n d  cell is red u c e d  to 
a p p ro x im ate ly  .0001 mm. ( a b o u t  o n e  ten -m illio n th  of 
a tm o sp h e ric  p ressu re ). T h e  p ro cessin g  ta k e s  p lace  in 
th e  n ex t c h am b er, a fte r  w h ich  th e  com ple ted  m irro r p ro ceed s 
o u t to  the  a tm o sp h ere  th ro u g h  a  lock  system  rev ers in g  the  
e n tra n c e  seq u en ce . T h e  a ir  lock  d o o rs  a re  o p e ra te d  
h y d rau lica lly , a n d  th e  se q u en c e  of o p e ra tio n s  is  contro lled  
th ro u g h  e lec trical in te rlo ck s  a n d  re lay s . M otion  is im parted  
to  th e  tra y s  from  a n  in te rm itten tly -o p e ra tin g  c h a in  in  each  
cell th a t  e n g ag es  th e  tray s .

T h e re  a re  a  n u m b er  of tech n ica l fea tu re s  th a t  m ak e  th is  
a u to m atic  ty p e  of m ach in e  p a rticu la rly  in te res tin g . T h e  
p ro cessin g  c h a m b e r  is  u n d e r  v a c u u m  co n tin u o u sly , an d  
th e  h ig h -v acu u m  p u m p -d o w n  cells d o  n o t go  to  a  h igh 
p ressu re  th a t  will p ro d u ce  su b se q u e n t ev o lu tio n  of gas 
from  th e  m eta l w alls. T h e  to ta l q u a n ti ty  of a ir  th a t  m ust 
be p u m p ed  p e r  p iece is g rea tly  red u c e d  by  m ak in g  the  
cells ju s t large  e n o u g h  to  hold  th e  d esired  o b jec ts. T h e re  is 
th e  fu rth e r  a d v a n ta g e  th a t  th e  flow of m ateria ls  th ro u g h  th e  
system  becom es n ea rly  c o n tin u o u s  by  usin g  a  fas t cycle.

S uccessfu l ap p lic a tio n  of th is  ty p e  of au to m a tic  m ach in e  
req u ires  th a t  p ro d u c tio n  d e m a n d s  m u st be re la tiv e ly  high 
in  term s of to ta l u n its , a  h ig h  u se  fac to r m u st be a ssu red .

a n d  th e  o b jec ts  fo r  a n y  o n e  m ach in e  m ust 
be  n ea rly  i Je n tic a l. It is fu rth e rm o re  d e s ir
ab le  th a t  th e  p ro cessin g  u n d e r  h ig h  v acu u m  
c m  be m ad e  to  ta k e  p lace  w ith in  th e  tim e 
of a  few  cy c le s  so  th a t  th e  m id d le -ch am b er 
cycle  d o es  n o t becom e excessively  long. 
O nce  th e  req u irem en ts  a re  sa tis .led  very 
larg e  sav in g s  m ay  be m ad e  in  u n it co st a n d  
h ig h -v a c u u m  p ro cess in g  m ay  be sa id  to 
b e  tru ly  o u t of th e  lab o ra to ry . W hile the  
p ro g ress  of on ly  o n e  u n it th ro u g h  the  
m ac h in e  is  d esc rib ed , in  a c tu a l  o p e ra tio n  
th e  p ieces follow  e a c h  o th e r  so th a t  a 
m axim um  n u m b er  o f th e  cells a re  
lo ad e d  all th e  tim e c o n s is ten t w ith  sm ooth  
o p e ra tio n .

N a tio n a l R esea rch  C o rp o ra tio n  h a s  
m ad e  o th e r  n o ta b le  co n tr ib u tio n s  to  the  
d ev e lo p m en t o f h ig h -v a c u u m  tech n iq u e , 
p a rticu la rly  in  th e  d e h y d ra tio n  of penicillin , 
bloody p lasm a  a n d  o th e r  p h a rm aceu tica ls . 
A sim ila r h ig h -v acu u m  diffusion  p ro cess  is 
n o w  in  use  by  V acuum  h o o d s  C o rp o ratio n  
for th e  p ro d u ctio n  o f o ran g e  ju ice  c o n 
c e n tra te  a n d  po w d er. T h e  (co rpora tion  is 
a lso  co n tin u in g  its  m eta llu rg ica l activ ities 
d ev e lo p in g  th e  v a c u u m  p ro cesses  fo r the  
p ro d u ctio n  of g as-free  m eta ls.
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L e t t e r s  to  the E dito r
Correspondents are reminded that a stamped and addressed envelope should be enclosed In all 

cases where a personal answer is desired.

A n o d ic  F ilm s  f o r  E le c tr ica l In su la tio n
W e are  in terested  in the app lication  of 

insulated a lum in ium  strip  fo r use in lifting- 
m agnet coils. T his practice o f replacing 
copper strip  w ith a lum in ium  w as developed 
to  qu ite  a  large ex ten t in G erm an y  during  
the  W ar owing to  the  sh o rt supply  o f copper. 
It also has the advantage, how ever, of 
reducing the overall w eight o f a  m agnet 
w hich is a  big asset when crane  load ing  is 
a vital factor.

“ A ppended is a  draw ing show ing a 
section o f a typical m agnet. T he alum in ium , 
which takes the place of the co pper varies

C E C T 1 0 N A L  d iafiram  of c o n v e n tio n a l liftin 8 -m ag n et 
^  c o il :  A , m ica  w a sh e rs  321 in . d ia m .: B, in te rn a l 
d iam . of to p  a n d  b o tto m  m ica  w a sh e rs ;  C , co il m ad e  
u p  of fo u r lay ers , e a c h  w o u n d  w ith  c o p p e r  s tr ip  0.9375 
in , w ide, in te rle a v e d  w ith  a sb es to s  ta p e  0.0C7 in . th ic k ;  
D , m ica  w a sh e rs  (2), 0.33 in . th ic k ;  E, m ica  2 in . th ic k  ;
F , co re . 5 in . d ia m .:  G . m ica w a sh e rs  (6). o u ts id e  d iam . 
321 in ., in te rn a l d iam . 1511 in ., th ic k n e ss , 0.030 in.

in the  w idth from  J-in. to 11-ins., thickness 
.010-in. to ,030-in. and in length from  
600 ft. to  1,000 ft. F o u r  coils a re  usually  
required  to com plete a  coil w inding.

“  In place o f the asbestos insulating tape 
inserted betw een each tu rn  o f  copper, the 
a lum in ium  strip  is insulated  by e ither a 
chem ical process such as anodizing  o r  by 
pa in ting  to fo rm  an electrical insulation

betw een turns. T h e  dep th  o f insu lation  
varies w ith the  size o f m agnet, b u t a  general 
breakdow n voltage figure w ould  be 5 to 15 
volts betw een each tu rn , a lth o u g h  fo r  a  com 
m ercial p roposition  the thickness w ould 
have to be kep t constan t. T he insulation  
w ould have to w ithstand a tem pera tu re  o f 
150 degrees C.

" W e trust the ahove gives an  ou tline  o f 
the use o f insulated  a lum in ium  strip  and  look  
fo rw ard  to  hearing  fro m  you regarding its 
possible m an u fac tu re  in this co u n try .”— (By 
request, the inqu irer’s nam e has been w ith 
held.)

A lth o u g h  th e  a n o d ic  film  possesses 
ex ce llen t in su la tin g  q u a lit ie s , i t  is 
a s a  ru le  n e ce ssa ry , w h en  u sin g  a lu 
m in iu m  s tr ip  o r  th e  w ire  fo r  coil 
w in d in g , to  p ro v id e  a n  o x id e  lay e r  
w ith  sp e c ia l m e c h a n ic a l p ro p e r t ie s  in  
o rd e r  th a t  it m ay  w ith s ta n d  th e  w in d 
ing  p ro c ess , p a r tic u la r ly  i f  th is  be  
c a r r ie d  o u t  o n  a u to m a tic  m ac h in es . 
S e v e ra l p ro c esses  ex is t fo r  p ro d u c in g  
su ch  sp ec ia l film s, a lth o u g h , so  fa r .  
little  use  h a s  b een  m a d e  o f  th e m  h e re  
in  th e  e lec tr ica l in d u str ie s . B ecau se  
o f  th e  lo n g  len g th  o f  m a te ria l  
re q u ire d , su ch  a n o d iz in g  p ro cesses 
a re  o f  a  c o n tin u o u s  n a tu re .

S o m e  g e n e ra l id ea  o f  th e  v a lu e  a n d  
lim ita tio n s  o f  th e  a n o d ic  film  fo r  p u r 
po ses o f  th is ty p e  m ay  be  fo u n d  in 
“ L ig h t M e ta ls ,”  1 9 4 5 /8 /3 8 4 . I t  is 
su g g ested  th a t  in q u ir ie s  b e  d ire c te d  to 
th e  B ritish  A lu m in iu m  C o ., L td .. 
S a lisb u ry  H o u se , L o n d o n  W all, 
L o n d o n , E .C .2  (P h o n e , C le rk e n w e ll 
34v4j; U n ite d  A n o d iz in g , L td ., 40, 
B ro o k  S tre e t, L o n d o n , W .l .  (P h o n e , 
M a y fa ir  4541); a n d  T h e  R u sh to n  
O rg a n iz a tio n , 38-41, W o b u rn  P la ce , 
L o n d o n , W .C .l .

L ig h t  A llo y
“ C ould  you please give m e any in fo r

m ation  o f the  p roducers o f the  light-alloy  
d inghy  as illu stra ted  in y o u r a rtic le  ‘ A lum i
nium  from  W ar to  Peace,’ ‘ L ight M etals,’ 
Ju ly  1945, page 339.”— C .  J. F a r m a n .

In q u ir ie s  re g a rd in g  sm a lle r  types 
o f  lig h t-m e ta l b o a t m a y  w ith  a d v a n -

D in g h ie s
ta g e  b e  d ire c te d  to  W arw ic k  A v ia tio n  
C o ., L td ., S a ltis fo rd , W arw ic k : 
R e y n o ld s  L ig h t A llo y s , L td ., 10. 
B u c k in g h a m  P la c e , L o n d o n , S .W .l 
(P h o n e , V ic to r ia  0902); a n d  G . 
Jo h n s o n  B ro s ., 103-149, C o rn w a ll  
R o a d , L o n d o n , N T  5 (P h o n e , S ta m 
fo rd  H ill 6601).
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T L LU STR A TED  on
* t h i s  p a g e  are 
various exam ples of 
a l l - l i  g h t - m e t a l  
dom estic a n d  k itchen 
fu rn itu re  by M arston  
Excelsior, L td. T h ey  
include sink  unit, 
cupb o ard  an d  chairs 
(left), d in ing  - room 
tab le  an d  chairs 
(imm ediately below), 
sideboard  (bottom  
left), an d  k itchen 
d r e s s e r s  (bottom  
right).
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(R W 2 4 8 B )

t t e r f . is  a  p o r t a b le  r e s is t a n c e  
■n  w e ld in g  gun t h a t  is  c o m p le t e ly  
s e lf- c o n ta in e d .

Fitted  with servo-pneum atic 
contro l o f time and welding speed, 
it is capable o f  10-120 spot welds 
per m inute, conveniently variable 
between this range. Its rating is 
20 kVA, and  its welding capacity is 
2 x 1 6  swg. mild steel. E lectrode tip 
force is up to 300 lbs.

The type E  1600 gun welder is 
thus ideal fo r light gauge assemblies, 
conveyor systems and  sim ilar weld
ing w ork, and.can be supplied in 40 
and 60 kVA rating fo r heavier 
w ork. Special yokes and welding 
tools can be supplied on demand.
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L ig h t-a llo y  F u rn i tu re
“ W e read in the O ctober issue o f 

“ Light M e ta ls ” th a t you have an  inquiry 
concerning w rought a lum inium  furn itu re , 
and  have pleasure in a ttach ing  hereto 
b rochure  illustra ting  the  range o f light-alloy 
m etal chairs w hich we are  m anufacturing , 
together with a  b rochure  illustra ting  kitchen 
equipm ent, which we are  also m an u 
facturing .

“ H aving  regard  to the pleasing design 
of fu rn itu re  m anufactu red  from  alum inium  
alloy , we feel sure th a t o u r p roducts will

p rove of in terest.”—-S. A. H ackley, M arston  
Excelsior, Ltd.

W e feel su re  th a t  th e  s ta te m e n ts  
m a d e  in th is  le tte r  w ill b e  a m p ly  
b o rn e  o u t  by  a n  a c c o m p a n y in g  series  
o f  i llu s tra tio n s  sh o w in g  v a r io u s  types 
o f  c h a ir  m a n u fa c tu re d  by  M a rs to n  
E x c e ls io r , L td ., to g e th e r  w ith  item s 
o f  k itc h e n  f u rn i tu re  e x ec u te d  in  ligh t 
a llo y  to  m o st r e m a rk a b ly  p lea s in g  
desig n s.

H a rd n e s s  T e s t f o r  A lu m in iu m  S h ee t
“ As m anufactu rers o f a lum in ium  articles 

and  w are, we are  in terested  in a  sim ple 
m ethod o f  testing a lum in ium  sheet. W e have 
heard  that there  is a  sim ple 3-pronged 
device w hich gives a  com parative  hardness 
reading by the n u m b er o f inden ta tions m ade 
(either 1, 2 o r  3), and we w ould ask you if 
you can  possibly tell us the  nam e o f this 
device and  w here it can be o b ta ined .”— A. G. 
T hoburn , fo r A lbion M etal P roducts, Ltd.

T h e  d e v ice  re fe r re d  to  is, we 
b e lieve, th e  “  W e b s te r  P lie rs ,” o f  
A m e ric a n  o r ig in , a n d  n o t  m a rk e te d  
in  G re a t  B rita in .

T h e re  is, h o w e v e r , a n o th e r  A m e r i
c an  m a c h in e  so ld  in th is  c o u n try  by  
B a rb e r , C o le m a n  a n d  C o ., B ro o k -

la n d , L an cs . T h e  a p p a ra tu s  is ca lled  
th e  “  B a rc o l ”  Im p re s so r ,  a n d  uses a 
sp r in g -lo a d e d  p o in t,  m e a su r in g  h a r d 
ness by  th e  d e p th  o f  th e  im p re ss io n  
a s  in d ic a te d  o n  th e  d ia l g a u g e . I t  is 
s a t is fa c to ry  fo r  h a rd n e ss  u p  to  
a p p ro x im a te ly  160 V .P .N . H a rd n e s s  
is n o t m e a su re d  by  a n y  s ta n d a rd  
sc a le , a n d  th e re fo re ,  u n less  c o n v e r 
s io n  c u rv es  a r e  p re p a re d , th e  in s t ru 
m e n t c an  b e  used  o n ly  fo r  c o m 
p a ra tiv e  p u rp o se s . W h ils t su c h  an  
in s tru m e n t m e a su r in g  u p  to  160 h a r d 
ness V .P .N . w o u ld  b e  s u i ta b le  fo r  all 
a lu m in iu m  a llo y s , it sh o u ld  b e  n o ted  
th a t  it c a n n o t  b e  u sed  fo r  tes tin g  
“  a lc la d ,” d u e  to  th e  c o m p o s ite  
n a tu re  o f  th is m a te ria l.

A n o d iz in g  P re ssu re  D ie -ca s tin g s
“ I have been reading a  very interesting 

article  entitled "  Sand. G rav ity  o r P ressu re?” 
in the  O ctober issue o f “ L ight M etals,”  and 
note that the a u th o r says “ Pressure casting 
canno t be anodized  satisfactorily .” H e does 
no t give an  exp lanation  fo r this p a rticu lar 
characteristic, and  I should  be very glad if 
he cou ld  find tim e to  am plify  the p o in t."— 
M. D . D ay, C h ief E ngineer, A irw ays T ra in 
ing, Ltd.

C o n tro v e rs y  is a p t  to  a r is e  w h en  
e n g ag in g  in  d isc u ss io n s  o n  th e  p o ss i
b ility  o f  a n o d iz in g  a lu m in iu m -a llo y  
p re ssu re  d ie  c as tin g s . Tt is c e r ta in ly  
n o t c o rre c t  to  sa y  th a t  th ese  c a n n o t 
b e  a n o d iz e d  a t  a ll; it is p o ss ib le  so  
to  t re a t  th e m , a n d  a  f a ir  a m o u n t  o f  
q u ite  su ccess fu l w o rk  h a s  b e e n  d o n e  
in th is  d ire c tio n . T h e  h ig h -s ilico n

a llo y , h o w e v e r , c o m m o n ly  u sed  fo r  
p re ssu re  d ie  c a s tin g s  te n d s  to  g iv e  a 
film  o f  r a th e r  u n p re p o sse ss in g  
a p p e a ra n c e ,  ev en  th o u g h  h ig h ly  
a r tis t ic  effects m a y  b e  o b ta in e d . 
T h e se , m a y , a t  th e  s a m e  tim e , b e  o f  
a  so m e w h a t u n e x p e c te d  a n d  u n c o n 
t ro lla b le  n a tu re  a n d , in  a n y  case , 
tre a tm e n t  m a y  p ro v e  a b o r tiv e  d u e  to 
th e  e x p o su re  o f  s u b -s u rfa c e  p o ro s ity  
a s  a  re su lt o f  th e  re m o v a l o f  m e ta l 
f ro m  th e  su rfa c e  o f  th e  cas tin g .

T h e  p o s it io n  is p ro b a b ly  best 
su m m e d  u p  in th is  w a y ; th e re  is no  
in h e re n t  re a so n  w h y  p re ssu re  d ie  
c a s tin g s  c a n n o t  b e  a n o d iz e d , b u t ,  d u e  
to  th e ir  r a th e r  u n p re d ic ta b le  n a tu re ,  
th e  tr e a tm e n t  c a n n o t  b e  re c o m 
m en d e d  fo r  la rg e -sc a le  p ro d u c tio n  
fin ish ing .
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M e k e r  B u rn e r  in  A lu m in iu m  a n d  S te a tite
"  I have read with som e considerable in te r

est the  article  ' In the Service o f Science,’ 
app earin g  on page 443 o f y o u r Septem ber 
1947 issue in w hich is dem onstra ted  the 
value and  som e uses o f  a lum in ium  an d  light 
a lloys in the  construction  o f lab o ra to ry

used. T he different p a rts  o f the M eker 
b u rn er a re  die-cast in an tico rodal alloy. 
A fte r m echanical treatm ent som e o f the parts 
w ere anodized, som e left as they  were, and 
som e chrom ium -plated . Best results were 
obtained by anodizing, but also parts w hich

equipm ent. 1 wish to  advise you 
o f a n o th e r app lication  w hich we 
w ere forced to ad o p t due to 
restrictions, and w hich proved  to 
be entirely  efficient and even m ore 
preferable.

“ A bout 1940 this Institu te , obliged to 
equip the chem ical lab o ra to ries where ab o u t 
40 analysts were em ployed, was faced w ith 
the p rob lem  of p rocuring  a quan tity  of 
M eker burners. T he n o rm al type of this 
b u rn e r is m ade w ith a  b rass body and a 
nickel-sheet top . T h e  m ateria l costs being 
to o  h igh  and also  very difficult to buy, we 
decided to study a p a rticu la r type o f M eker 
bu rn er m ade in a lum in ium  w ith the nickel 
bu rn er elem ent substitu ted  by a n o th e r less 
expensive and som ew hat m ore readily 
availab le  m aterial.

“ A fte r  som e experim ents, w hich w ere 
exceedingly successful, b u rn e r elem ents 
m anufactu red  in com pressed steatite  were

did not receive a superficial treatm ent gave 
bette r results th an  the  old brass types which 
w ere subject to  a  rap id  corrosion  and 
blacking.

“ F o r  m ore th an  six years these M eker 
bu rners have been in use in o u r Institu te  
under very drastic  conditions, b u t nev erth e 
less they a re  still w orking excellently .”— 
P ro f. D r . Ing . C arlo P a nseri, D irector. 
In stitu to  Sperim entale  dei M etalli Leggeri, 
M ilan.

W e ta k e  th is  o p p o r tu n ity  o f  th a n k 
in g  D r. P a n s e r i  fo r  d ra w in g  o u r  
a tte n tio n  to  a  n o v e l d e v e lo p m e n t in 
th e  use  o f  a lu m in iu m  a n d  s te a ti te  
f o r  la b o ra to ry  a p p a ra tu s .

M e ta l E n v e lo p e s  fo r  S h e e t T ra n s p o r t
“ In ‘ Light M etals,"  Ju ly  1947, page 345, 

you m ake reference to a  new  m ethod  of 
packing sheet m etal p roducts in con tainers 
o th e r than  w ooden cases. C ould  you advise 
us the m anufactu rers o f such m etal cases." 
— H. R obinson , T h o m as B olton  and Sons. 
Ltd.

W e  h a v e  re a so n  to  b e liev e  th a t 
n u m e ro u s  e x p e rim e n ts  h a v e  b een

c a r r ie d  o u t  re g a rd in g  th e  tr a n s p o r t  
o f  s h e e t m e ta l in  m e ta llic  “  e n v e l
o p e s ,”  in  p la c e  o f  th e  u su a l w o o d e n  
cases, a n d  it is su g g e ste d  th a t  
in q u ir ie s  b e  d ire c te d  to  th e  N o r th e rn  
A lu m in iu m  C o ., L td . ,  B a n b u ry , 
O x fo rd s h ire , f o r  f u r th e r  d e ta ils . 
S h e e t s tee l a s  w ell a s  a lu m in iu m  has 
b e en  so  p a c k e d  f o r  t ra n s p o r t .
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R IM  type alum inium  lock 
supplied  with either bright 

finish or jap an n ed  black . D i
m ensions 5 |  ins. X 2J ins. 
X  £ ins. (Courtesy Golmet 
Ltd.)

L O C K S
O l d  and N e w
L O C K S , lik e  th e  m ilk  o n  th e  d o o r 

s te p  in th e  m o rn in g , a r e  c o m m o n ly  
ta k e n  fo r  g ra n te d . A t f re q u e n t  

in te rv a ls  b u rg la rs  a t te m p t  to  p ick  th em ; 
th e  w ise  h o u se h o ld e r , a f te r  h e  h a s  p u t  th e  
ca t o u t  a t  n ig h t,  tu rn s  th e  k ey  in  th em . 
T h e ir  lo n g  a n d  a n c ie n t  h is to ry , h o w e v e r , 
is ra re ly  c o n s id e re d .

T h e  e a r lie s t  lo ck s w e re  m a d e  o f  w o o d  
w h ich , d u r in g  th e  la te r  M id d le  A ges, 
g av e  w ay  to  c u m b e rso m e  o r n a 
m en ta l c re a tio n s  in iro n . T h e  m id d le  
o f  th e  19th c e n tu ry  sa w  th e  d e v e lo p m e n t 
o f  th e  lo ck  a s  w e  k n o w  it to -d a y — a n  
in tr ic a te  e x a m p le  o f  p re c is io n  m a c h in e ry  
ra n g in g  in  size  f ro m  th e  m in u te  m e c h a n 
ism  (m a d e  in g o ld , s ilv e r o r  p la tin u m ) 
a tta c h e d  to  lo ck e ts  a n d  o th e r  tr in k e ts  
to th e  g ia n t  m asse s re sp o n s ib le  fo r  s a fe 
g u a rd in g  th e  c o n te n ts  o f  s tro n g -ro o m s . 
B rass b e c a m e  a c c e p te d  a s  th e  s ta n d a rd  
m a te r ia l  fo r  sm a lle r  lo ck s  a n d  sh o w ed  
itse lf a d m ira b ly  su ite d  b o th  w ith  re sp ec t 
to  w e a r  in  se rv ice  a n d  to  th e  neg lec t 
w h ich  is th e  c o m m o n  lo t. e sp ec ia lly , o f  
h o u se h o ld  locks.

A s a n  a lte rn a tiv e  m a te ria l  o f  c o n s tru c 

tio n , a lu m in iu m  h as  o n ly  re ce n tly  m a d e  
its a p p e a ra n c e  in  th is  field . T es ts  to  d a te  
in d ic a te  th a t  m e c h a n ic a lly  it m ay  s a t is 
fa c to r ily  re p la ce  b ra ss  o r  lig h t steel 
f a b r ic a t io n s , w h ils t o v e r  b o th  o f  th e se  
m a te ria ls  it possesses th e  a d v a n ta g e  o f  
re ad y  a v a ila b ili ty .

In  " L ig h t  M e ta ls ,"  1 9 4 7 /1 0 /7 6 ,  w as 
i llu s tra te d  a  2 f - in .  m o rtic e  lo ck  c o n 
s tru c te d  su b s ta n tia lly  in  lig h t m e ta l w ith  
th e  in te r io r  p a r ts  a n o d ic a lly  tre a te d . 
S o m e  o f  th ese  lo ck s  h a v e  n o w  b een  in 
use fo r  a b o u t  12 m o n th s , a n d  re p o rts  
h a v e  sh o w n  th e m  to  b e  e n tire ly  s a tis 
fa c to ry .

T o  tes t s e rv ice ab ility  u n d e r  s tre n u o u s  
c o n d itio n s  o n e  lo ck  w as se t in  a  
steel d o o r  a n d  su b je c te d  to  p ro lo n g ed  
s la m m in g  a n d  h eav y  usag e . T h e  o n ly  
d e te c ta b le  re su lt  w as a  s lig h t m a rk in g  o f  
th e  fa c e  o f  th e  la tc h  b o lt d u e  to  th e  c o n 
tac tin g  o f  th e  h a rd  su r fa c e  o f  th e  steel 
d o o r  f ram e .

T h e  lo ck s re fe r re d  to  a re  m a n u fa c 
tu re d  b y  G o lm e t. L td ., C e n tra l  R o a d , 
C a e rp h illy , G la m , w h o  h a v e  d e m o n 
s tra te d  th e ir  c o n fid e n ce  in a lu m in iu m  
c o n s tru c t io n  by  in tro d u c in g  th e  rim  ty p e  
i llu s tra te d  h e re . O n e  a d v a n ta g e  o f  lig h t 
m e ta l o v e r  steel sh e e t in th is  c o n n e c tio n  
is th a t  th e  a lu m in iu m  lo c k  is w e a th e r  a n d  
ru s t  p ro o f  a n d , th e re fo re , idea l fo r  o u t 
s id e  use  ev en  in h o t  a n d  h u m id  c lim a tes . 
T h e  w e ig h t fa c to r  is o f  im p o r ta n c e  in 
th a t  b u lk  t r a n s p o r t  c h a rg e s  (e sp ec ia lly  
w h e re  th e  lo ck s a r e  e x p o rte d )  a re  
re d u ce d .

T H IS C hinese pad lock  (show n here opened, w ith key in position) was 
.found  a ttach ed  to a large cam phor-w ood  chest. It is of b rass an d  of 

com paratively recent m anufacture , b u t the  design  of the  m echanism  is of 
great an tiqu ity .
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Sponsored by the Société des Prototypes de Carrosseries Légères, Full- 
scale Production of Light-metal Coach Bodies is in Progress in France. 
This Article by Graham Davies Describes the Scope of the Undertaking 

and the Methods of Production

T H E  c o n s tru c tio n  o f  l ig h t-a llo y  c o m 
m erc ia l v eh ic le  b o d ie s  h a s  b een  
d e v e lo p e d  to  a  c o n s id e ra b ly  g re a te r  

e x te n t in  F ra n c e  th a n  in  th is  c o u n try . 
T h e re  a re  se v e ra l re a so n s  fo r  th is ; in  th e  
first p lace , F ra n c e  is a n  im p o r ta n t  a lu 
m in iu m -p ro d u c in g  c o u n try  a n d  th e  m e ta l 
is a c tu a l ly  e a s ie r  to  o b ta in ,  a t  th e

m o m e n t, th a n  stee l. I t  m u s t b e  re m e m 
b e red , m o re o v e r , th a t  th e  te c h n iq u e  o f  
lig h t-a llo y  c o a c h b u ild in g  h a d  b e c o m e  w ell 
e s ta b lish e d  a c ro s s  th e  C h a n n e l  b e fo re  th e  
w a r , a n d  m a n y  v eh ic les  h a d  su c c ess fu lly  
u n d e rg o n e  th e  te s t o f  re g u la r  ro a d  use , 
so m e  f o r  a  p e r io d  o f  10 y ea rs .

A t th e  p re se n t t im e  th e  e n tire  in d u s tr ia l  
veh ic le  fleet o f  F ra n c e  is in 
p ro c ess  o f  re n ew a l, a n d  th e  
n ecessity  fo r  u sin g  n ew  
m e th o d s  o f  b o d y  c o n s tru c 
t io n  h a s  b e c o m e  o b v io u s . 
A b o v e  a ll, a  c e r ta in  s ta n d a r d i 
z a t io n  o f  b o d y  c o m p o n e n ts  is

Fig. 1.— P refabricated  light- 
alloy. body  for th e  Shanghai 
T r a m w a y  C o .  T w e n t y  
vehicles a re  now  in service.



S IDE elevation, plan, an d  sectional 
views of p refab rica ted  closed van 

on Berliet chassis type  VDC6D. C apacity  
18 cubic m etres. All dim ensions on 
draw ings are in millimetres. S tructural 
details :—
All p re fa b ric a te d  c o m p o n e n ts  in AG3 a n d  AG 5. 
F looring . A U 4G  25/10, 4 p la te s , 3 m . X 0.60 m. 
(ro lled  se rra te d  su rface ). C overing  sheet, A G 3; 
u p p e r  p a n e ls  for s id es , 4 in  n u m b er, 2.500 m. 
X 1.250 m .;  low er p a n e ls  fo r sides, 4 in  n u m b er, 
2.500 m. X 1.250 m. R oof sh eets , 4 in  n u m b er, 
2 m. X  I m . P an e ls  for side d o o rs, 4 in  n u m b er, 
2 m. X 1 m. F o rm ed  s h e e t ;  cu rv e d  com ponen ts, 
2 in  n u m b er, for tran s itio n  from  ro o f to  re a r  an d  
fron t en d s  of v a n  b o d y ;  2 ra i ls ;  4 ro u n d ed  

vertica l c o rn e r  p ieces.
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re q u ire d , so  th a t  o p e ra t io n s  in th e  final 
s ta g e  o f  e re c tio n  a t  a  b o d y -b u ild e r 's  
w o rk s  m a y  b e  re d u ce d  to  a  m in im u m . 
T h is  id e a  w as a lre a d y  th o u g h t  o u t  a s  lo n g  
a g o  a s  1942 b y  c e r ta in  c o a c h b u ild e rs  
u n d e r  G e rm a n  o c c u p a tio n . E v e n  in 
th o se  d a rk  d a y s  th e re  w e re  p len ty  o f  
F re n c h m e n  w h o  still h a d  fa ith  in  th e  u l t i 
m a te  l ib e ra t io n  o f  theiy  c o u n try , a n d  
m u ch  q u ie t  re se a rc h  w o rk  w as c a r r ie d  
o u t.

T h e  f ru i ts  o f  th is  a re  n o w  v isib le . 
S o m e  60 F re n c h  c o a c h b u ild e rs  h av e  
c o -o p e ra te d  to  fo rm  th e  S o c ié té  d es 
P ro to ty p e s  d e  C a rro s se r ie s  L ég è re s , w ith  
h e ad  offices a t 189, B o u lev a rd  B in eau ,

588 LIGHT

N e u illy -su r-S e in e . A lth o u g h  th is  c o n 
c e rn  is in  th e  n a tu re  o f  a  re se a rc h  
so c ie ty , fo rm e d  to  s tu d y  a n d  b r in g  to  a 
p ra c t ic a l  s ta g e  a  new  m e th o d  o f  b o d y  
c o n s tru c tio n , th e  m a n a g in g  d ire c to r ,  M . 
C o lo m b ie r , a n d  his a s so c ia te s , w h o  c o n 
ceived  th e  id ea  in w a r- tim e , h a v e  p u t 
th e ir  c o m p a n y  on  a b u sin ess  fo o tin g . 
T h e  S o c ié té  des P ro to ty p e s  is n o w  in fu ll 
p ro d u c tio n , d e liv e rin g  b o d ie s  to  its m e m 
b e rs  a n d  fo r  ex p o rt.

Fig. 2 (below).— Various s ta n d a rd  curves, 
lengths a n d  gussets as used  in préfabrication.
A, C u rv ed  b rac k e t for n e a r  c ro ss-m em b er; B, C urved  
section  of w in d sc reen  fram e; C , C u rv ed  p ieces  cf 
v a rio u s  len g th s  fo r roof c o n s tru c tio n  ; D , C urved  
p ieces for rco r-c n d  assem b ly ; E, C h a n n e l section  
c losing  g u sset a t e n d  of c ro ss-m em b er (see  F ig s .4 an d  
5) ; F, C u rv ed  p iece  fo r roof edge ; G , H , a n d  I, P ieces 
c u t out a n d  form ed w ith  o r w ith o u t p ress in g  o r b e n d 
in g ; J, Body s id e -p illa r ;  K , B ea rer  re in fo rcem en t; L . 
B earer c h a n n e l  section ; M , C u rv ed  c o m p o n e n t for 
roo f; N , S te p -e d g c ; O , S trin g e r; P, C o m p o n en t for 

s te p ;  Q, C o m p o n en t fo r door.

METALS November, 1947

Fig. 3 (Left).— Clam p for securing  various parts 
du ring  w elding, m ade up  in th e  factory with pieces 

cu t from extruded section.



S IDE elevation, p art p lan  an d  sectional 
views of prefabricated  closed van  

on P an h ard  chassis type 5T5-IE. 2IE. 
C apacity  30 cubic metres. All dim ensions 
on draw ings in millimetres. S tructu ral 
details :—
All p re fa b ric a te d  c o m p o n en ts  in AG3 a n d  AGS. 
S h e e tin g  in  A G 3 ; b o d y w o rk  p an e ls , 9 in num ber, 
3 m. X  1.300 m . ; ren r-d o o r  p an e ls , 2 in  n u m b er,
2.500 m. X 1.100 m . ; roof sh ee ts , 5 in num ber,
2.500 m . X  1.100 m . F orm ed  sh ee t (A G 3): cu rv ed  
co m p o n e n ts  for tra n s itio n  from  roof to  fro n t a n d  
re a r  e n d s  of b o d y , 2 in  n u m b er  ; 2 r a i l s ; ro u n d ed

v ertica l c o rn e r  pieces, 4 in n u m b er.
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S IDE elevation, p lan  an d  sectional view of the  large p refabricated  closed v an  on S cania-V abis chassis 3

type B.22. C apacity  42 cubic m etres. All dim ensions on  draw ings in millimetres. S tructu ral details : ijT
All p re fa b r ic a te d  c o m p o n en ts  in A G 3 a n d  AG 5. U p p e r  a n d  low er s id e  p an e ls , 10/10, 9 in  n u m b er , 3 m. X  1.30 m. ; p a n e ls  for 
d r iv e r’s c a b in , 10/10, 2 in n u m b er, 3 m . X  1.30 m. ; roo f sh eets , 10/10, 9 in  n u m b er, 2 .500m . X  1.100m. or 8 in n u m b er, —*
2 .500m . X  1.250m.; p a n e ls  fo r  side a n d  re a r  d o o rs, 10/10, 4 in n u m b er, 2.500 m. X  1.250 m. F o rm ed  s h e e t ;  cu rv e d  co m p o n en t 
fo r tra n s itio n  from  roof to  e n d  of b o d y , I o n ly ; ro u n d ed  vertica l c o rn e r  p ieces, 2 in  n u m b e r ;  2 rails. *̂4



November, 1947 LIGHT METALS 591

A t th e  in v ita tio n  o f  M . C o lo m b ie r  w e 
v is ited  th e  w o rk s  a t  A m b o ise , w h e re  th ese  
p re fa b r ic a te d  b o d ies  a re  u n d e r  c o n s tru c 
tio n . T h is  is a n  im p o r ta n t  sh ee t-m eta l 
c o n c e rn ,  th e  C ie . F a c e l-M e ta l lo n , a n d  
m o re  th a n  tw o - th ird s  o f  th e  fa c to ry  is 
e m p lo y e d  o n  w o rk  fo r  th e  S o c ié té  des 
P ro to ty p e s . O n  e n te r in g  th e  y a rd  w e 
w e re  im p re ssed  b y  th e  s ig h t o f  c o m 
p o n e n ts  fo r  10 c o m p le te  in d u s tr ia l  b o d ie s , 
e ach  in  a n e a t  little  s ta c k , re a d y  fo r  
d e liv e ry  to  c o a c h b u ild c rs— ju s t  o v e r  a  
w e ek ’s o u tp u t.  T h e y  w e re  a ll b ig  c lo sed - 
v a n  b o d ies  fo r  fo u r-  a n d  s ix -w h ee le r 
W illem e  ch assis . R a ilw a y  d e liv e rie s  a n d

th e  re c e p tio n  o f  ra w  m a te ria ls  a r e  e x p e 
d ite d  b y  th e  fa c t  th a t  a  s h u n t  lin e  fro m  
th e  g o o d s  y a rd  a t  A m b o ise  s ta tio n  ru n s  
r ig h t in to  th e  fa c to ry .

A llo y s em p lo y e d  a re  o f  th e  ty p es  A -G 3  
a n d  A -G 5 , th e  first b e in g  re se rv ed  fo r  
c o v e rin g s  (th ese  a re  su p p lied  in  s ta n d a rd  
d im e n s io n s  b y  th e  S o c ié té ), w h ich  d o  n o t 
a ffec t th e  rig id ity  o f  th e  e n se m b le , w h ile  
th e  se c o n d  is u sed  fo r  th e  c o n s tru c tio n  o f

Fig. 4 (left) an d  5 (below).— Com ponents for 
the construction  of a  p refab rica ted  body 
section. At the  left a  side pillar ; below, the 
side pillar reversed show ing the  junction 

w ith a transverse body bearer.



PLATE 4.

S IDE elevation, p lan , an d  sectional views of p refabricated  closed van  on 
Willeme chassis type RI5 (long). C apacity  43 cubic m etres. All dim ensions 

on draw ings in millimetres. S tructural details :—
All p re fa b ric a te d  c o m p o n en ts  in AG3 a n d  A G 5. S h ee t w o rk  : ce n tre  portion  of roof, sh e e ts  8 in
n u m b er, 10/10, 2.50 m . X  1.10 m .; u p p e r  side  b a n d  sh eets . 4 in n u m b er, 10/10, 2 m . X I m .; u p p e r
p an e ls , 6 in  n u m b er, 10/10, 3 m. X 1.30 m .; low er p an e ls , 6 in  n u m b er, 10/10, 3 m. X  1.30 m . ;
rea r  d o o r sh ee ts , 2 in  n u m b er. 10/10 2 m. X  1 m. F orm ed  s h e e t ;  to p  rails. 2 in  n u m b e r;  cu rv ed  
co m p o n en t for tra n s itio n  from  roof to  en d  of v a n , 1 o n ly ;  re a r  v e rtica l ro u n d ed  c o rn e r  p ieces, 2 in  
n u m b e r;  p re fab rica ted  d o o rs  for d riv e r 's  c a b in , 2 in n u m b e r ;  p re fab rica ted  w in d sc reen , 1 only.
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a rig id  f ra m e w o rk  in b u ilt-u p  c o m 
p o n e n ts . In  c e r ta in  c ases , a llo y s  A -U 4 G  
a re  e m p lo y e d  fo r  c o m p o n e n ts  o f  la rg e  
se c tio n , w h ich  d o  n o t n eed  e ith e r  h e a t 
tre a tm e n t  o r  b e n d in g  fo r  th e ir  c o n 
s tru c tio n .

In  g o in g  th ro u g h  th e  w o rk s  w e w ere  
s tru c k  b y  th e  im m en se  a m o u n t  o f  car&- 
fu l th o u g h t  g iven  to  s ta n d a rd iz a t io n  a n d  
re d u c tio n  in th e  n u m b e r  o f  p a r ts  fo r  
b u ild in g  u p  th e  p re fa b r ic a te d  b o d y -f ra m e  
sec tio n s . It sh o u ld  b e  b o rn e  in m in d , 
h o w e v e r, th a t  th e  e n g in e ers  o f  th e  
S o c ié té  h a v e  been  s tu d y in g  th is  p a r tic u la r  
m a tte r  fo r  y e a rs  p a s t, a lth o u g h  th e  fa c 
to ry  d id  n o t  get in to  fu ll p ro d u c tio n  u n til 
J a n u a ry  last.

T h e  p re fa b r ic a te d  b o d ie s  a re  s tro n g ly  
re m in isc e n t o f  o n e 's  b o y h o o d  d a y s , w h en  
p a r ts  to  m ak e  a ll so r ts  o f  th in g s  co u ld  
b e  p u rc h a se d , s tu c k  o n  a  c a rd ,  w ith  full

Fig. 6 (adjacent, left).— Forw ard 'w heelarch  
com ponent, show ing pillar, panel and  

roll-over to roof rib.

Fig. 7 (above).—M asterly  exam ple of 
préfabrication  design. Side pillars and  

body bearer in one s ta n d a rd  unit.

Fig. 8 (below).— Build-up of roof panel 
element.
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Fig. 9 (Above).— Complete s ta n d a rd  rear-end 
structure, as delivered to the coachbuilder.

in s tru c t io n s  a s  to  h o w  th ey  m ig h t be  p u t 
to g e th e r. T h e  n u m b e r  o f  p a r tia l  a s se m 
blies, o r  se c tio n s , re q u ire d  fo r  a bu s. 
c o ac h  o r  lo r ry  b o d y  is q u ite  a s to n ish in g ly  
sm a ll. In  th is , b u y e rs  h a v e  c o -o p e ra te d  
w ith  th e  S o c ié té  by  a g ree in g  to  a  ce rta in  
ra n g e  o f  s ta n d a rd  d im e n s io n s— ro o f  
c u rv a tu re s , w in d o w  sizes a n d  so  fo r th —  
w h ils t o n  th e  w o rk s  sid e , th e  n u m b e r  o f  
sm a lle r  item s m a k in g  u p ' th ese  p re 
fa b ric a te d  c o m p o n e n ts  h a s  a lso  been  
re d u ce d  to  a n  e x te n t w h ich  m a y  seem  
a lm o s t in c re d ib le .

In v iew  o f  th e  e c o n o m ic  s ig n ifican ce  
o f  th is  d e v e lo p m e n t, so m e  sm a ll d ig re s 
s io n  m a y  b e  p e rm itte d . S im p lif ic a tio n  by  
s ta n d a rd iz a t io n  is n o  n ew  th in g ; it still 
m ee ts  w ith  o p p o s i t io n , h o w e v e r , a n d  o n e  
is te m p te d  to  w o n d e r  w h a t  p ro g re s s  e n 
g in ee rin g  sc ien ce  w o u ld  h a v e  m a d e , fo r  
e x am p le , h a d  n o t  so m e  m e a su re  o f  sa n ity  
b een  in tro d u c e d  b y  th e  c o d ify in g  o f  
sc rew  th re a d s , a  m o v e m e n t w h ich  in itia lly  
m et w ith  m u c h  a n ta g o n ism  a n d  is still 
n o t e n tire ly  c o m p le te d . In  th e  ca se  o f  
c o m m e rc ia l m o to r  b o d ie s , th e  e x is ten ce  
o f  a  s tro n g  e le m en t o f  p e rso n a l p re d ile c 

tio n  fo r  th is o r  th a t  d e s ig n  m u s t still be  
reco g n ized , irre sp ec tiv e  o f  a n y  c o n s id e ra 
tio n  o f  u tility  o r  log ic . T h e  p o s itio n  is n o t 
so d e sp e ra te  a s  in th e  case  o f  p r iv a te  
m o to rc a rs ,  h o w e v e r . L ittle  su ccess  h a s  
a tte n d e d  a n y  c u r re n t  a tte m p ts  to  effect 
re fo rm s  in th is  la t te r  in s ta n c e , b u t, 
d e fin ite ly , in th e  fo rm e r  c a s e , ,  c o m m o n  
sense  h as  sh o w n  a  g re a te r  te n d e n c y  to  
p re v a il. A t ta in m e n t o f  su c c ess fu l p ré 
fa b ric a t io n , w h e th e r  it be  o f  h o u se s  o r  
m o to r  b o d ie s , d e p e n d s  o n  th is  fa c to r  
o f  s ta n d a rd iz a t io n  b e in g  sa tis fied  to  
th e  m a x im u m  e x te n t, first in  m a jo r  
fo rm s  ( th a t  is, th o se  d ire c tly  o f  in te re s t 
to  th e  c u s to m e r) , a n d  sec o n d ly , in  th o se  
d e ta ils  o f  im p o r ta n c e  in c o n n e c tio n  w ith  
p ro d u c tio n  o rg a n iz a t io n . T h e  S o c ié té  
des P ro to ty p e s  d e  C o rro sse v ie s  L ég è res  
h a s  a c c o m p lish e d  a n  im p o r ta n t  s te p  fo r 
w a rd  in g a in in g  w id e  g e n e ra l a g re e m e n t 
o n  th ese  issues.

A s a re su lt, a lth o u g h  th e  S o c ié té  p r o 
d u ces a n d  sells all k in d s  o f  c o m m e rc ia l 
bo d ies , th e se  b o d ies  a re  su p p lie d  by  
length. A s M . C o lo m b ie r  e x p la in ed  to 
us, th e  first in fo rm a tio n  re q u ire d  fro m  
a p ro sp e c tiv e  c lie n t is, “  W h a t length  o f  
b o d y  d o  y o u  w a n t?  ”  A c tu a lly , th e

Fig. IG (Below). —  Exterior view of the  
com plete rear end  show n in Fig. 9.



PLATE 5.
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SECTION
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S E C T I O N ^

S IDE elevation, p lan  an d  various sectional views of a m otor-coach body on a  Leyland 
T iger chassis. All dim ensions on  draw ings in millimetres, s tru c tu ra l d e ta ils :

A!! p re fab rica ted  c o trp o r.e - .ts  in A G3 a n d  AG 5. S id e  a n d  end  p an e ls , 9 in n u m b er, 2.500 m. X 1.250 m. 
Fo.Tr.ed s l .e t t :  I d r iv e r 's  c s b ln ;  1 sh ee t fo r f ro n t;  2 rails.
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Fig. 12.— P refabricated  driving 
c ab  for a  coacb , com plete 
w ith door-fram es an d  door.

g e n e ra l use. O th e r  c o v e rin g  sh ee ts  
s to c k ed  a re :  2 m e tre s  50 cm . by  1 m etre  
10 cm ., 3 m e tre s  by  1 m e tre  30 cm ., a n d  
3 m e tre s  50 cm . b y  1 m e tre  30 cm . T h e  
list w ill be  in c re ased  sh o r tly  by  th e  in c lu 
sio n  o f  sh ee ts  5 m etres  by  1 m e tre  25 cm . 
W h ile  th is  size  p re se n ts  ra th e r  se r io u s  
tr a n s p o r t  p ro b le m s in d e liv e ry , it h a s  th e  
im p o r ta n t  a d v a n ta g e  o f  a llo w in g  lo ng , 
c lo sed  lo r ry  b o d ies  to  b e  c o v e re d , w ith  a 
s in g le  m ed ia n  jo in t.

O n  th e  o th e r  h a n d , fo r  th e  c o n s tru c 
tio n  o f  e le m en ts  used  in m a k in g  u p  b o d y - 
f ra m e  se c tio n s , o n ly  tw o  sizes o f  sh e e t a re  
s to c k e d : fo rm a ts  o f  2 m e tre s  b y  1 m e tre  
a n d  2 m e tre s  50  cm . b y  1 m e tre  25 cm ., in 
1 2 /1 0 , 1 5 /1 0  a n d  2 0 /1 0  g a u g e s , 'a n d  
e x c e p tio n a lly  3 0 /1 0 ,  4 0 /1 0  a n d  5 0 /1 0  
g au g es . T h e se  c u t  u p  w ith  a  v e ry  sm all 
p e rc e n ta g e  o f  w aste , a n d  a re  th en  p ressed  
in to  th e  re q u ire d  fo rm s . T h e  sh ee ts  a re  
c u t o n  a  v e ry  la rg e  G r im a r  g u illo tin e , a n d  
th e re a f te r  sh a p e d  in G r im a r  p resses.

T h e  p re ss in g  s h o p  a t  A m b o ise  is a n  
e n o rm o u s  b u ild in g , a n d  a lth o u g h  m o st 
o f  th e  m a c h in e s  in it w e re  o n  w o rk " fo r  
th e  S o c ié té  des P ro to ty p e s  a t  th e  tim e  o f  
o u r  v isit, th e re  w e re  tw o  7 0 0 -to n  p resses, 
o n e  fu n c tio n in g  a n d  th e  o th e r  in c o u rse  
o f  e re c tio n , fo r  w o rk  o f  a d iffe re n t k ind . 
T h e  p ress  in a c tio n  w as tu rn in g  o u t  c o m 
p le te  ro o fs  in  lig h t a llo y  fo r  th e  little  
P a n h a rd -L e v a s so r  “  D y n a  ” c a r .

A n  item  o f  sp ec ia l in te re s t n o te d  in 
th is sh o p  w as th e  e m p lo y m e n t o f  
sy n th e tic - re s in - im p re g n a te d  w o o d e n  d ies

Fig. 11.— S tan d a rd  front end  assem bly  for 
closed van.

So c id te  h a s  d e liv e re d  c o m p o n e n ts  fo r  o n e  
a n d  a  q u a r te r  k ilo m e tre s  o f  m o to r  b o d ies  
s in ce  las t J a n u a ry .

T h e  a b so lu te  n ecessity  fo r  k e ep in g  th e  
n u m b e r  o f  e le m en ts  u sed  in m a k in g  a 
p re fa b r ic a te d  b o d y  c o m p o n e n t a s  lo w  as 
p o ss ib le  w as b o rn e  in u p o n  us w h en  
g o in g  th ro u g h  th e  s to c k  ro o m s  a t th is 
A m b o ise  fa c to ry . A  c o n s id e ra b le  s to c k  
h as  to  be  c a r r ie d  in o rd e r  th a t  a  series 
p ro d u c tio n  c o n c e rn  o f  th is  k in d  sh a ll 
fu n c tio n  e co n o m ica lly . T h e s to c k  in c lu d es, 
a p a r t  f ro m  e le m en ts  fo r  m a k in g  b o d y -  
f ra m e  c o m p o n e n ts , sh e e ts  o f  
lig h t a llo y , c u t  to  th e  a p p r o 
p r ia te  d im e n s io n s  fo r  c o v e r
ing th e  fra m e s  w h en  e rec ted .

F o r  th e  las t m en tio n e d , 
sh e e t th ic k n e sse s  used  a re :
1 m m ., 1.2 m m ., 1.5 m m ., 

o c c a s io n a lly  fo rm in g  sh ee ts  
o f  2 m e tre s  b y  1 m e tre  a n d  
2.5 m e tre s  b y  1.25 m e tre s .
T h a t  is to  say , th ick n esse s  
a n d  a re a  d im e n s io n s  in  v e ry



PLATE 6.

S IDE elevation, p lan , an d  various sectiona views of an  om nibus for 55 passengers on  Scania- 
Vabis chassis, type B21. All dim ensions on draw ings are  in  millimetres. S truc tura l details :

All p re fa b ric a te d  co m p o n en ts  in AG3 a n d  AGS. S id e  pan e ls . 7 in n u m b er, 2.500 m. X 1.250 m .;  roofing  sh eets , 7 in 
n u m b er. 2.500 m. X 1.250 m . ;  p a n e ls  for d r iv e r’s c a b in , 2  in n u m b er, 2.500 m. x  1.250_m. F o rm ed  s h e e t : ro u n d ed  
co m p o n en t for tran sitio n  from  roof to  re a r  en d , 1 only  ; ro u n d e d  v ertica l c o rn e r p ieces, 2 ¡n n u m b e r;  2 ra i ls ;  1 d riv e r s 
c a b in ;  I sh eet for front.
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Fig. 13.—S tan d ard  rear-end  
body units stocked  in  stores 
section of the Amboise factory.

Fig. 14.—A nother view of the 
stores section, show ing the 
side pillar an d  b earer units to 
gether w ith o ther com ponents.

in to  th e  s to re  a n d  th e n c e  to  
th e  c h em ica l c le an in g  d e p a r t 
m en t b e fo re  th ey  re ac h  th e  
w e ld in g  a n d  r iv e tin g  sh o p , 
w h ich  is a n o th e r  b ig  b u ild in g  
n e a r ly  a s  la rg e  a s  th e  p re ss 
ing sh o p . M . C o lo m b ie r  in sis ts  u p o n  
th e  a b so lu te ly  p a ra m o u n t  im p o r ta n c e  
o f  p ro p e r ly  c le a n in g  lig h t a llo y s  b e fo re  
a n y  a tte m p t  is m a d e  to  w e ld  th em . 
In th e  c h em ica l c le an s in g  p ro c ess , p a r ts  
a r e  firs t p ick led  in  a  b a th  o f  c a u s tic -so d a  
so lu tio n s  (10 p e r  c en t. w /W )  a t  70 
d eg rees  C , T h e y  re m a in  in  th is  fo r  10 
m in u te s  a n d  a re  th e n  t ra n s fe r re d  to  a  
c o ld -w a te r  b a th . F ro m  th is  th e y  p a ss  to  a  
n itr ic -ac id  b a th  (10  p e r  cen t. w / W )  f o r

fo r  p re ss in g  m o re  m assiv e  c u rv ed  c o m 
p o n e n ts  f ro m  sh ee t. A lth o u g h  su c h  a  d ie  
c a n n o t  b e  ex p ec te d  to  la s t  so  lo n g  a s  a 
s tee l o n e , it co sts  o n ly  a b o u t  o n e - te n th  
as m u ch . T h u s  th e  in n o v a tio n  h as  an  
e c o n o m ic  v a lu e , p a r tic u la r ly  a s  th e  d ies 
can  b e  c o n s tru c te d  ra p id ly , a n d  p ro v e d  
th e ir  v a lu e  in  G r e a t  B rita in  d u r in g  th e  
la te  w a r. T h e  tim e  w e saw  th is  d ie  in 
o p e ra t io n  it w as p re ss in g  o u t  c u rv e d  sid e  
m em b e rs , f lan g ed  c h a n n e l se c tio n , fo r  th e  
f ra m e s  o f  c ab s , a n d  it a p p e a re d  to  be  
d o in g  th e  jo b  e x tre m e ly  w ell.

F ro m  th e  p re ss in g  sh o p , a ll p a r ts  pass

th re e  m in u te s ’ im m e rs io n , a f te r  w h ic h  
th e y  a re  w a sh e d  in  a  w a rm -w a te r  b a th . 
W h en  tre a tin g  sm a ll p a r ts ,  su ch  a s  g u s
se ts  a n d  a n g le  p la te s , in g en io u s  ra ck s  a re  
u sed , d esig n ed  to  c a r ry  a  la rg e  n u m b e r  o f  
c o m p o n e n ts  a t  o n e  tim e.

In  th e  w e ld in g  sh o p , p a r tia l  a sse m b lie s , 
th a t  is to  say , p re fa b r ic a te d  b o d y - f ra m e  
c o m p o n e n ts , a r e  b u ilt  up  b y  sp o t  w e ld in g , 
w h ile  p o w e r r iv e te rs  a re  used  fo r  th e  
riv e ted  m em b e rs . T h e re  w e re  n in e  e lec 
tr ic  w e ld in g  m ac h in es  a t  w o rk  w h e n  we 
v isited  th e  fa c to ry . E le c tr ic  sp o t  w e ld in g  
h as  been  ch o se n  fo r  se v e ra l re aso n s .

U n lik e  g as  w e ld in g , it is n o t 
lia b le  to  d e fo rm  th e  p a r ts ,  
b e ca u se  th e  c o n su m p tio n  o f  
e le c tr ica l e n e rg y  tak e s  p lace  
o v e r  a n  e x tre m e ly  b r ie f  
p e r io d , a n d  h e a tin g  o f  th e  
m e ta l is s tr ic tly  lo ca lized . 
T h e  w o rk , m o re o v e r , is 
e x ec u te d  v e ry  ra p id ly  as 
c o m p a re d  w ith  e ith e r  g as o r  
a r c  w e ld in g . S p o t - w e ld in g  
sp e e d s  a v e ra g e  f ro m  six  to  
20 p o in ts  p e r  m in u te . T es i 
p ieces a r e  f re q u e n tly  tes ted

to  d e s tru c t io n , in  o rd e r  to  k e ep  a  ch eck  
o n  th e  e ffic iency  o f  th e  o p e ra t io n .

B e fo re  b e in g  p a sse d  to  th e  w e ld ers , 
p a r ts  a r e  c lip p e d  to g e th e r  a n d  f irm ly  h e ld  
in  c o n ta c t  by  a n u m b e r  o f  n e a t  little  
sc rew  c la m p s  in  lig h t a llo y . T h e se  a re  
m a d e  in th e  w o rk s  by  th e  s im p le  e x p e 
d ie n t o f  sa w in g  u p  e x tru d e d  se c tio n , 
o rd e re d  in th e  a p p r o p r ia te  fo rm . J ig s  a r e  
em p lo y e d  in th e  e rec tio n  o f  v a r io u s  p a r 
tia l a sse m b lie s ; a s , f o r  in s tan c e , th e  jo in t
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T EL EPH O N E : C O VEN TRY  89031 (6 L IN ES) TELEGRAM S : STERM ET PH O N E CO VEN T RY
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W S M S  ' . i
Gearbox for heavy 
commercial vehicle.
Cast in Elektron
Magnesium Alloy.

CO M PA RA TIVE W E IG H T S :

Elektron - 46 lb.
Aluminium - 70 lb. 
Cast Iron - - 183 lb.

Illustration by courtesy o f  
John I. Thornycroft & Co. Ltd.

Dash Side Member for 
goods and public service 

vehicles.
Cast in Elektron
Magnesium Alloy.

CO M PARATIVE W E IG H T S :

Elektron - -
Aluminium - .

Illustration by courtesy o f  the 
D aim ler Company Ltd

O U R  E N G IN EE R S  ARE  R E A D IL Y  A V A ILA BLE  

FOR C O N S U L T A T IO N  O N  N E W  P R O D U C T S
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Figs. 15 (left) an d  16 (below). 
—T w o views of coach  body 
for m ounting  on  Scania-V abis 
chassis, type B2I (See p late 
7). A c c o m m o d a t i o  n—55 

passengers.

b e tw e e n  flo o r b e a re rs  a n d  
b o d y  sid e  p illa rs . T h is  jo in t,  
in c id e n ta lly , is p a r tic u la r ly  
w ell d e s ig n ed , as m a y  b e  seen  
f r o m  t h e  a c c o m p a n y in g  
illu s tra tio n .

T u rn in g  a g a in  to  th e  m a tte r  
o f  s ta n d a rd iz a t io n , th e re  a re  
c e r ta in  p o in ts  w h ic h  m ay  
e x p la in  th e  re m a rk a b le  
su ccess  a lre a d y  a ch iev e d  by 
th e  S o c ié té  d es P ro to ty p e s  in  
th e  b r ie f  p e r io d  s in ce  th a t  
c o m p a n y  s ta r te d  c o m m e rc ia l 
p ro d u c tio n . R o o f  se c tio n s , w h a te v e r  th e  
v eh ic le , a ll  h av e  th e  sa m e  c u rv a tu re  a n d  
a re  m a d e  in  th e  sa m e  th re e  s ta n d a rd  
w id th s . R a d ii o n  q u rv ed  m e m b e rs  a re  
a lw ay s  e ith e r  80  m m . o r  250 m m . I t  m ay  
b e  n o te d  h e re  th a t  s id e  p illa rs  a n d  c ro ss  
m e m b e rs  a c tin g  a s  f lo o r b e a re rs  a re  p ro 
d u c e d  a s  o n e  c o m p le te  p re fa b r ic a te d  u n it. 
A ll p a r ts  a r e  n u m b e re d  in th e  w o rk s , r ig h t 
f ro m  th e  s ta r t ,  d o w n  to  th e  sm a lle s t item s.

A ll b o d ie s  a re  m o u n te d  firs t o n  w o o d , 
b y  c o a c h  sc rew s, a n d  th e n  b o lte d  d o w n  
to  th e  ch assis . R iv e tin g  is em p lo y e d  
a lm o s t ex c lu siv e ly  in  th e  e rec tio n  o f  th e  
c o m p le te  b o d y , A ll c o m p o n e n ts  n eces
s a r y  f o r  th e  c o n s tru c t io n  o f  a  b o d y  a re  
su p p lied  by  th e  S o c ié té  to  its c lien ts . 
R ib b e d  flo o r p la te s  in  lig h t a llo y , c u t  to 
th e  n e ce ssa ry  d im e n s io n s , a r e  k e p t in 
s to c k . D riv in g  c a b s  h a v e  b e en  s ta n d a r d 
ized  fo r  P a n h a rd -L e v a s so r ,  L a til, S o m u a , 
S c a n ia -V a b is , e tc ., a n d , in  g e n e ra l,  f o r  all 
c o m m e rc ia l  ch ass is  in  w h ich  th e  d r iv e r 's  
d o o rs  a re  in a d v a n c e  o f  th e  f r o n t  w heels . 
V e h ic le  u se rs  m a y  h a v e  th e ir  o w n  id ea s  a s  
t o  c a b  w in d o w  fo rm s  a n d  so  fo r th ,  b u t  
th e y  m u s t a g re e  to  th e  s ta n d a rd  fo rm s

su p p lied , o r  g e t th e ir  b o d ie s  e lsew h ere .
U p  to  n o w , s ta n d a rd  b o d ie s  tu rn e d  o u t  

in  p re fa b r ic a te d  c o m p o n e n ts  in c lu d e  
b u ses, p a sse n g e r  co ac h es , v a n s  a n d  c lo sed  
o r  o p e n  lo rrie s . S ta n d a rd iz e d  ro o f  lu g 
g a g e  g r id s  fo r  c o a c h e s  a re  su p p lied  w h en  
o rd e re d . O n e  o f  th e  f irs t im p o r ta n t  
o rd e rs  rece iv ed  b y  th e  S o c ié té  w as fo r  
20 b u ses  fo r  th e  S h a n g h a i T ra m w a y  C o . 
T h ese  a re  5 0 -se a te r  s in g le -d e ck e rs , a n d  
th e  b o d ie s  w e re  e rec te d  by  th e  w e ll-k n o w n  
F re n c h  c o m m e rc ia l  c o a c h b u ild in g  c o n 
c e rn , L e  B a s ta rd , o f  R o u e n , f ro m  p r e 
f a b ric a te d  c o m p o n e n ts  su p p lied  by  th e  
S ocié té . C o m p o n e n ts  fo r  a  n u m b e r  o f  
v e ry  fine 5 5 -se a te r  co ac h es  h a v e  re ce n tly  
b e en  su p p lie d  fo r  m o u n tin g  o n  S c a n ia -  
V a b is  ch ass is , d e s tin e d  fo r  th e  tr a n s p o r t  
o f  s ta ff  o f  a  b ig  fa c to ry  in  B e lg iu m .

T im e  sa v in g  in  b o d y  e re c tio n  re p re 
se n ts  a  m o s t im p o r ta n t  fa c to r  in f a v o u r  
o f  th is  p re fa b r ic a te d  c o m p o n e n t  sy s tem . 
F o r  in s ta n c e , w h e n  th e  p a r ts  fo r  a n  18-ft. 
v eh ic le  a r r iv e  a t  a  c o a c h b u ild e r ’s, it 
re q u ire s  o n ly  170 m a n -h o u rs  to  p u t  th em  
to g e th e r. T h is  in c lu d e s  e re c tin g  th e  b o d y  
f ra m e  a n d  c o v e rin g  w ith  sh e e t a llo y , a n d
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Figs. 17 (above) an d  18 (right). 
— F ront an d  rear views of a 
special coach  body built for 
staff transport of a  la rg e  

Belgian concern.

M . C o lo m b ie r  e x p la in e d  th a t  th is  m ea n s  
a n  a v e ra g e  o f  a b o u t  33 m a n -h o u rs  
p e r  m e tre  o f  b o d y  len g th , b u t ,  a s  a lre a d y  
m e n tio n e d , h e  a lw ay s  th in k s  o f  m o to r  
b o d ie s  in  te rm s  o f  len g th .

A lth o u g h  th e  S o c ié té  des P ro to ty p e s  
is a t  p re se n t en g ag e d  o n  n o rm a l ty p es  o f  
b o d y w o rk  fo r  p a sse n g e r  o r  g o o d s  t r a n s 
p o r t ,  s ta n d a rd iz e d  b o d ie s  fo r  sp e c ia l p u r 
p o se s  w ill u n d o u b te d ly  fo llo w .

In  b u ild in g  th ese  p re fa b r ic a te d  lig h t- 
m eta l b o d ie s , a  f a i r  a m o u n t  h a s  b e en  
b o r ro w e d  f ro m  th e  te c h n iq u e  o f  a ir c r a f t  
c o n s tru c tio n a l  p ra c tic e , w ith  n e ce ssa ry  
m o d ific a tio n s  to  a  v e ry  d iffe re n t p u rp o se . 
O n e  g o o d  p o in t w h ic h  s tru c k  u s in 
e x a m in in g  so m e  o f  th e  se c tio n a l c o m 
p o n e n ts  w as  th e ir  g re a t  rig id ity . B ody  
flo o r b e a re rs , fo r  in s tan c e , a re  m a d e  fro m  
tw o  la rg e -se c tio n  c h a n n e ls  b o x e d  in  to p  
a n d  b o t to m  w ith  s tr ip .

O n  th e  p u re ly  c o m m e rc ia l sid e , M . 
C o lo m b ie r  p o in te d  o u t  th a t  a s  a  lig h t- 
m e ta l b o d y  c o sts , in F ra n c e ,  a b o u t  o n e  
a n d  a  h a lf  tim es  as m u ch  as o n e  in s teel, 
a n d  a s  h a lf  o f  th e  e re c tio n  w o rk  is 
a lre a d y  p e rfo rm e d  w h en  th e  p re 

fa b ric a te d  u n its  a re  d e liv e re d , th e  f in a n 
c ia l tu rn o v e r  o f  a n y  g iv en  c o a c h b u ild in g  
sh o p  p ro d u c in g  a llo y  b o d ie s  is a u to 
m a tica lly  m u ltip lie d  b y  th e  coeffic ien t 3.

F ro m  th e  v e h ic le  u se r’s s ta n d p o in t  
th e re  is th e  o n e  o u ts ta n d in g  a d v a n ta g e  o f  
w e ig h t re d u c tio n . In  e s tim a tin g  th is  fo r  
a n y  p a r tic u la r  v eh ic le , th e  S o c ié té  des 
P ro to ty p e s  a g a in  uses len g th  as a 
m e a su re m e n t fo rm . T h e y  e s tim a te  th a t  
w e ig h t e co n o m y  o b ta in e d  is in  th e  n a tu re  
o f  80 kg. to  150 kg . p e r ru n n in g  m e tre  o f  
b o d y  len g th . T h e  figu re  80 a p p lie s  to 
o rd in a ry  c losed  lo r ry  b o d ie s  u p  to  15.3 
c u b ic  m e tre s  c a p a c ity , th a t  o f  150 to  
sp e c ia l b o d ie s  fo r  sp ec ia l p u rp o se s , su ch  
as m ea t t r a n s p o r t.  A n  a v e ra g e  w e ig h t 
sa v in g  o v e r  s te e l o f  100 to  110 kg . p e r 
ru n n in g  m e tre  is e s tim a te d  fo r  c o a c h  a n d  
b u s  b o d ie s , o r  fo r  c lo sed  lo rr ie s  u p  to
30.3 c u b ic  m e tre s  c ap a c ity .

A p a r t  f ro m  its m o re  o b v io u s  a d v a n 
tag es , th is  sy s tem  o f  b u ild in g  b o d ies  
f ro m  p re fa b r ic a te d  p a r ts  a llo w s th e  c u t
tin g  o f  a  g o o d  d e a l o f  red  ta p e . F re n c h  
in d u s try  in g e n e ra l is, like  o u r  o w n , 
sev e re ly  re s tr ic te d  a t  th e  m o m e n t, a n d  it 

is a fflic ted  w ith  th e  sa m e  
fo rm -fillin g  m a n ia  w h ich  w e 
a re  o b lig e d  to  e n d u re . P r e 
fa b r ic a te d  c o m p o n e n ts  su ch  
as th ese  a re  re g a rd e d  by  
F re n c h  o ffic ia ld o m  as  fin ished  
p ro d u c ts , a n d  th ey  do  n o t 
re q u ire  tra n s fe r  licen ces o r  
ra w  m a te ria l  p e rm its  w h en  
d e liv e re d  to  c o a c h b u ild e rs . 
T h is  fa c t s im plifies th e  su p p ly  
p ro b le m  fo r  F re n c h  c o a c h 
b u ild e rs  v e ry  c o n s id e ra b ly .
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C o m m u t a t o r s

w i t h  A n o d i z e d  A l u m i n i u m  I n s u l a t i o n *

H. Btaess, Leipzig, Describes a Novel Light-metal Application 
and Indicates How, by a Suitable Modification of the Com
mutator Assembly Process, Mica May Successfully be Replaced 

by an Alumina Film

U N S A T IS F A C T O R Y  su p p ly  o f  b o th  
m ica  a n d  m ic a  su b s titu te s  h a s  led  
G e rm a n  e le c tr ica l firm s to  su sp en d  

th e  re g u la r  p ro d u c tio n  o f  c o m m u ta to r  
m a c h in e s , a n d , so  f a r  a s  p o ss ib le , to  
re p la c e  d ire c t-c u r re n t  m o to rs  b y  o th e rs  
r u n n in g  o n  a .c . T h is , h o w e v e r , is n o t  
p o ss ib le  in  th e  c ase  o f  b a tte ry -d r iv e n  
v eh ic les  a n d  tra m w a y s .

T h e  a u th o r  in v es tig a te d  th e  p o ss ib ility  
o f  re a d ily  p ro v id in g  a lu m in iu m  sh ee t 
w ith  a  g o o d  in su la tin g  o x id e  film  in  
o rd e r  to  u se  su c h  tre a te d  sh e e t in  p lac e  
o f  m ica  in th e  c o n s tru c tio n  o f  c o m m u 
ta to rs . A lu m in iu m , if  ex p o se d  f o r  so m e  
tim e  to  a ir ,  b eco m es p ro te c te d  b y  a  
s tro n g  o x id e  la y e r  e x h ib itin g  v e ry  h ig h  
c o n ta c t  re s is tan c e . S u ch  a  film  is, h o w 
e v er, n o t  s a t is fa c to ry  f o r  th e  p u rp o se  in  
m in d . A n o d ic  film s o f  a  th ic k n e ss  o f  
a b o u t  0 .05 m m . (0 .002 in .) a n d  o f  h ig h  
in su la tin g  p o w e r  c an  eas ily  b e  p ro d u c e d , 
h o w e v e r, a n d  th e  in c re a se  in  th ic k n e ss  o f  
th e  o x id e  d o e s  n o t  h in d e r  th e  p ra c tic a l 
u se  o f  th e  sh ee t. A  sp ec ia l a d v a n ta g e  is 
th e  re la tiv e ly  g re a t  re s is ta n c e  o f  a lu m in a  
in  th is  fo rm  to  h e a t (say , u p  to 
300 d eg rees  C .), its h ig h  h e a t  c o n d u c 
tiv ity  a n d  its g re a t  h a rd n e s s  (s ta te d  to  b e  
e q u iv a le n t to  a  M o h s ’s h a rd n e ss  o f  9).

A s e le c tro ly te s  fo r  th e  a n o d iz in g  b a th  
m ay  b e  used  c h ro m ic  a c id , o x a lic  ac id , 
o r  su lp h u r ic  ac id  w ith  v a r io u s  a d d itio n s , 
su ch  a s  n itr ic  a c id , p o ta s s iu m  s u lp h a te , 
e tc . T h e  a u th o r  re p o r ts  o n  a  tes t b a th  
u s in g  10 p e r  c en t, o x a lic  a c id  w ith  th e  
a d d it io n  o f  0 .2  p e r  cen t, c h ro m ic  a c id  
o p e ra te d  a t  a  te m p e ra tu re  o f  30 d eg rees  
C . T h e  film  o b ta in e d  f ro m  su ch  a  b a th  
h a d  a  b re a k d o w n  s tre n g th  o f  5 ,000  V . a .c .;

f o r  h ig h e r  v o ltag es  th e  in su la tin g  
lam e lla ; w o u ld  th u s  h a v e  to  be  d iv id e d , 
b u t  n o  tests a t  p re s su re  a b o v e  th is  v a lu e  
w e re  u n d e r ta k e n .

D ire c t o r  a lte rn a t in g  c u r re n t  c an  be  
used  fo r  th e  b a th . W h e n  u s in g  d ire c t 
c u r re n t ,  a  c a th o d e  m a te r ia l  h a s  to  b e  
se lec ted  w h ich  is n o t  a tta c k e d  b y  th e  
e le c tro ly te . In  th e  case  o f  a lte rn a t in g  
c u r re n t ,  th e  “  c a th o d e  ” c a n  b e  fo rm e d  by  
a n o th e r  w o rk p ie c e  w h ic h  it is d e s ired  a lso  
to  a n o d iz e .

A sse m b ly  o f  C o m m u ta to rs  w ith  
A n o d iz e d  In s u la tio n

T h e  m a n u fa c tu re  a n d  a s se m b ly  o f  
c o m m u ta to rs  w ith  th is  n o v e l m e ta llic  
in su la tio n  n e ce ss ita te s  a  new  m e th o d  o f  
p ro d u c tio n . F o r  c o m p a r is o n , o p e ra t io n s  
n e ce ssa ry  fo r  a sse m b lin g  m e d iu m -s ize  
c o m m u ta to rs  w ith  m ica  o r  o th e r  in su la 
t io n  w ill be  d e sc rib e d . T h e  c o m m u ta to r  
lam ella ; a re  b u ilt  u p  to g e th e r  w ith  th e  
in su la tin g  s lip s  in  a  c la m p in g  r in g , a f te r  
w h ich  a n  a p p r o p r ia te  se rie s  o f  d o v e 
ta ile d  s lo ts  a re  p ro v id e d  a t  th e  p e r ip h e ry . 
T h e  p a ck  is th e n  in se r te d  in to  th e  c o m 
m u ta to r  b u sh  w ith  th e  c o m m u ta to r  p re ss  
r in g , to g e th e r  w ith  in b u il t  c o m m u ta to r  
c o lla rs ;  th e  c la m p in g  r in g  is n o w  
re m o v e d . T h e  p e r ip h e ry  o f  th e  c o m m u 
ta to r  is n e x t m a c h in e d , th e  in su la tio n  
b e in g  u n d e rc u t  to  d im in ish  b ru sh  f r ic tio n .

N o w , w h en  in su la tin g  lam e lla ; o f  
a n o d iz e d  a lu m in iu m  a re  u se d , th e  o rd e r  
o f  o p e ra t io n s  h a s  to  b e  c h an g e d . T h e  
a n o d iz e d  lig h t-m e ta l slip s a re  fin ish ed  to  
final size  in o rd e r  th a t ,  d u r in g  th e  
m a c h in in g  o f  ‘th e  c o m m u ta to r ,  no

* " D :e  T e c h n ik ."  1947/2/247.
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d a m a g e  o r  re m o v a l o f  th e  o x id e  la y e r  
m ay  o c c u r . F ro m  th e  a c c o m p a n y in g  
f ig u re  i t  w ill be  seen  th a t  th e  tre a te d  
ed g es o f  th e  a n o d iz e d  in su la tin g  slip s 
m u s t  a lw ay s  lie  b e lo w  th e  c o n d u c tin g  
c o p p e r  fa ce s . T h is  is a c h ie v e d  d u r in g  
a sse m b ly  b y  p u sh in g  th e  a n o d iz e d  slip s 
u p  a g a in s t  fixed  p in s  in  su c h  a  w a y  th a t  
th o se  ed g es w h ic h  m u s t  n o t  b e  to u c h e d  
d u r in g  m a c h in in g  a re  p o s itiv e ly  lo c a te d  
in  p o s i t io n  f ro m  th e  o u tse t.  T h e  m a c h in 
in g  o f  th e  c o p p e r  la m e lla  th u s  b eco m es 
p o ss ib le  w i th o u t  in  a n y  w a y  e n ta ilin g  
h a r m  to  th e  a n o d iz e d  film . A n y  b u r re d  
ed g es w h ic h  re m a in  o n  th e  c o p p e r  in  th e

d u e  to  th e  sm o o th  su rfa c e  o f  th e  o x id e  
film , s lip p in g  m a y  o c cu r.

A  fu r th e r  d e v e lo p m e n t in th e  c o n s tru c 
tio n  o f  th e  c o m m u ta to r  c o n sis ts  in  th e  
u se  o f  a n o d iz e d  a lu m in iu m  c o lla rs  w h ic h , 
in  c o n ju n c tio n  w ith  th e  a n o d iz e d  in su la t
ing  s lip s, g ive  a  u n it o ffe rin g  m in im u m  
re s is tan c e  to  h e a t  t ra n s fe r  a n d , h e n ce , 
c a p a b le  o f  in c re a se d  e le c tr ica l lo ad in g .

T h e  a u th o r  h a s  in d ic a te d  fu r th e r  
ch an g e s  in  th e  d esig n  o f  c o m m u ta to r  
m o to rs . It h a s  b een  p ro p o se d  to  c o n 
s t ru c t  su c h  a  u n i t  d e v o id  o f  th e  u su a l 
in su la tio n  o n  th e  a r m a tu r e  a n d  field 
w in d in g s , w h ic h , in p la c e  o f  th e  n o rm a l

A SSEM BLY ot a  com m uta
to r with anodized alum in

ium insu la ting  slips : A, size oi 
the unm achined  com m utator 
lamellœ; B, finished m achined 
a n d  anodized  insu lating  lam el
la: ; C, th in  d raw n ou t lines 
ind ica te  th e  m achined edges of 
lamella; (B); D, fixing edges 

rem ain unm achined.

g ro o v e  b e tw een  th e  c o n d u c tin g  lam ella ; 
a r e  re m o v e d  b y  m ea n s  o f  a  sm a ll t r i 
a n g u la r  file, ta k in g  c a re  th a t  n o  sc o rin g  
o f  th e  su r fa c e  o f  th e  a n o d iz e d  slips 
o c cu rs .

U sers  o f  m ac h in es  e m p lo y in g  c o m m u 
ta to rs  o f  th is  ty p e  m u s t  be in s tru c te d  to 
ta k e  c a re  w h en  re c o n d itio n in g  c o m m u ta 
to rs  a s , n a tu ra lly ,  th e  sa m e  p re c a u tio n s  
h o ld  g o o d  re g a rd in g  a v o id a n c e  o f  
d a m a g e  to  th e  a n o d ic  film . A g a in , w h en  
c le a n in g  th e  g ro o v e s , th e  in su la tin g  film  
m u s t  n o t  b e  ro u g h ly  tre a te d ;  in  fa c t,  
m a in te n a n c e  o f  th is  s o r t  is b e s t  c a rr ied  
o u t  b y  m ea n s  o f  f la t w o o d e n  slip s o r  
sm a ll  p ieces o f  so f t  c o p p e r  s tr ip .

W ith  ro to r s  o p e ra t in g  a t  h ig h  sp eed , 
c e n tr ifu g a l fo rc e s  a t  th e  c o m m u ta to r  
a tta in  a  h ig h  v a lu e . N o w , in  th e  c a se  o f  
n o rm a l in su la tin g  la m e llx ,  say , o f  m ica , 
f r ic t io n a l  e ffects a r e  su ffic ien tly  g re a t  to  
o b v ia te  a n y  d a n g e r  o f  d isp la c e m e n t;  
a n o d iz e d  a lu m in iu m  in su la to rs , h o w e v e r , 
m u s t b e  v e ry  se c u re ly  lo c a te d , o th e rw ise ,

c o p p e r  w ire , w o u ld  be  c o n s tru c te d  o f  
a lu m in iu m -sh e a th e d  c o p p e r  (i.e., th e  c o n 
v e rse  o f  p ra c t ic e  e s tab lish e d  f o r  C u p a l) ,  
th e  a lu m in iu m  c o a tin g  b e in g  a n o d iz e d  to  
g ive  th e  re q u is ite  in su la tio n . T h o se  p a r ts  
o f  th e  w in d in g  lik e ly  to  b e  su b je c t  to  
m e c h a n ic a l s tre ss  d u e  to  th e rm a l o r  
c e n tr ifu g a l  e ffects w o u ld , in p ra c tic e , b e  
a d d itio n a lly  p ro te c te d  b y  a  su ita b le  
“  a rm o u r in g  ”  o f  a n o d iz e d  fo il.

E le c tr ic a l c o n n e c tio n s  w o u ld  e n ta il  n o  
d ifficu lty  w ith  a  m a te ria l  o f  th is  so r t ,  a s  
th e  a lu m in iu m  c o u ld  be  sc ra p e d  off a n d  
jo in in g  effec ted  o n  th e  c o p p e r  by  
so ld e r in g  in th e  u su a l w ay . Jo in in g  o f  
th e  a r m a tu r e  w in d in g  to  th e  c o m m u ta to r  
la m e llx  b y  m ea n s  o f  s tu d s  in  p lac e  o f  
th e  u su a l so ld e r in g  m ig h t p ro v e  a d v a n 
tag e o u s  in  c e r ta in  c irc u m s ta n c e s , p a r t ic u 
la r ly  a s  a  m o to r  o f  th is  ty p e , b e in g  
d e v o id  o f  o rg a n ic  in su la tin g  a g en ts , 
c o u ld  b e  o p e ra te d  a t  a  h ig h e r  p e rm iss ib le  
te m p e ra tu re  ra tin g  th a n  a  m o to r  o f  
n o rm a l  c o n s tru c t io n .
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U N I T E D  A N O D I S I N G
L I M I T E D

S P E C I A L I S T S  I N
Protective, Dyeing and Decorative 

Processing of

A L U M I N I U M  a n dA L U M I N I U M  A L L O Y S
by

Sulphuric Acid Anodising 
Dyeing and Sealing 

Electro Brightening and 
Chemical Oxidation

Take pleasure in offering to Manufacturers 
, a Licence to operate the patented

“A L U M IL IT E ” 
“A L Z A K ” and “A L R O K ”

Processes
L i c e n s e e s  o f  t h e s e  p r o c e s s e s  h a v e  a t  t h e i r  
s e r v i c e  o u r  e x t e n s i v e  t e c h n i c a l ’ s t a f f  a n d  
r e s e a r c h  l a b o r a t o r i e s ,  s u p p o r t e d  b y  t h e  
c o m b i n e d  t e c h n i c a l  r e s o u r c e s  o f  o u r  
A m e r i c a n  a n d  C o n t i n e n t a l  a s s o c i a t e s .

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

4 0 , B R O O K  S T . ,  L O N D O N ,  W . l
T e l e p h o n e  : M A Y f a i r  4541
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P E R R Y  B A R R  M E T A L  C O . ,  L T D .
O S C O T T  W O R K S ,  G R E A T  B A R R

o k ™ .  r o c „  « , „ 179!  B I R M I N G H A M ,  22A Grams; PERBARMET, b ' h a m .

★  N E W  C A P A C I T Y

★  N E W  P L A N T

★  N E W  L A B O U R

★  N E W  T E C H N I Q U E

★  N E W  F O  U  N D R Y
& F A C I L I T I E S

In c re a se d  P ro d u c tio n —th e  c ry  of the  h o u r . A nd  to 
e v e r  in c re a s in g  d e m a n d s  fo r LIGHT ALLOY CASTINGS, 
w e  offer a  co n ce n tra tio n  of tech n ica l staff s e c o n d  to no n e , 
NEW  BUILDINGS, NEW  PLANT, NEW  LABOUR a n d  
g re a te r  facilities. T h is - th e  re su lt of c a re fu l p lan n in g  o v e r  
a  p e r io d  of y e a r s  -  e n a b le s  P .B .M. to offer y o u  la r g e r  sca le  
p ro d u c tio n  of lig h t a lloy  c as tin g s . Past re lu c ta n t re fu sa ls  
a re  now  s u c c e e d e d  b y  an  a ssu ra n c e  of first c la ss  se rv ic e  
a n d  co n stan t a tten tion  to y o u r  re q u ire m e n t sc h e d u le s . But 
p le a se  b e  c e r ta in  e n q u ir ie s  g o  to o u r  n e w  a d d r e s s :—

S T E I 1 V

J O H N  G . S T  E I N
B O N N Y  B R I D G E  * S C

T HE illustration shows 
the large new Tunnel 

Kiln at present under 
construction at our 
Manuel W orks. When  
in production this kiln 
will give a substantial 
increase in the output 
of “ Nettle*’ (42/44% 
Alumina) Firebricks.
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Neiv Installations N eed

SERVAIS
S T R A I G H T - T H R O U G H

S I L E N C E R

E m ergency  P ow er Plants can be qu ie tened  
d o w n  to  v irtua l inaudab ility  w ith o u t 
loss o f  p o w er by the  S E R V A lS  no-baffle 
S T R A IG H T -T H R O U G H  S IL E N C E R . 
V ery g o o d  delivery  o f  all types. Full 

details o n  request.

S E R V A lS  S IL E N C E R S  LTD.
(D e p t. L .M .), A S H F O R D  R O A D ,  L O N D O N ,  N .W .2

Telephone: GLAdstonc 6789

G  L o V  E  S
E n d  of  

s t i t c h i n g  
B a r t a c k e d  
t o  p r e v e n t  
l o o s e n i n g  I 

o r  r u n n i n g  
o f  s t i t c h i n g  - >

D o u b le

M a d e  of 
s p e c i a l l y  

j s e l e c t e d  
I f  ) ' F u ll  C h r o m e  

J  /  H id e

)  R e i n f o r c e d

P a l m s — -

S t i t c h i n g  v 
o f  F i n e s t  
H e a v y  
T h r e a d

£ 7

1 G a u n t l e t  
\  Cuffs

W ith  8 in. G a u n tle t C uffs 1 1 8  -  p e r d o zen  p a irs  
W ith  4 in . G a u n tle t Cuffs 1 1 3 1 -  p e r  d o z e n  pairs  
W ith  2 in . G a u n tle t  Cuffs 1  0 8 / -  p e r  d o zen  pairs

In d u str ia l G lo v es  a re  ra te d  a t  2 c o u p o n s  p e r pair. 
A local F a c to ry  In sp e c to r 's  C ertifica te  c a n  be 
read ily  o b ta in e d  a n d  acce p te d  in lieu  of c o u p o n s.

Prices on application

WILLSON BROS,  LTD.
M a n u fa c tu re rs  a n d  co n tra c to rs

E P S O M  -  -  S U R R E Y
P h o n e :  EPSO M  1293

T R O U S E R S
N ew  R .A .F . blue serge 
trousers. Ideal fo r those 
w ho need really hard  
w earing trousers for 
w ork . W ell ta ilored  to  
t h e  R .A .F . s t a n d a r d .  
H ighest quality m aterial 
to  s t a n d  u p  t o  t h e  
hardest wear. In  the 
fo llow ing sizes o n ly :

29 inch w a ist / 28 J inch leg
30/31 >, » .'28 „  „
30 /31  „ „  129 V „  „
31 /3 2  „ / 28 i  „  „

2 5 / -  PER PAIR
(3 Pairs for £3/10/0) Post and packing free

M A R S H A L L ’S ( s u r r e y )  L T D
N E W  M A L D E N ,  S U R R E Y

STEEL SHEETS
C o m m e r c ia l  M i l d  S te e l Q u a l i t y

F L A T  AND  C O R R U G A T ED
Second-hand. In good re-usable and 
serviceable condition. Specification :
3 ft., 6 ft. and 7 ft. 8 in. long. All 
2 ft. 4 In. wide. 5 in. corrugations. 
14/15 gauge.

F L A T  S H E E T S  (Cornered)
7 ft. long one side to 5 ft. 4 In. other 
side. 2 ft. 7i  in. wide. 14/15 gauge 
(approx.)

DELIVERY EX STOCK. LARGE OR 
SMALL QUANTITIES SUPPLIED

Full particulars from:
H .  L .  R E Y N O L D S  L T D .

Domestic Street, Leeds, 11 
Telephone: Leeds 20059 (3 lines)
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PLYMOUTH WORKS 
DUMBALLS ROAD
T E L E P H O N E '■ C A R D I F F  2 4 3 6

OOUBli SMOVÍ -Cnrt,óe
SHALL SHtAVe-Onuitjd*- caer« if Choky Ltd forctMs 
aSS-aü̂ rmm xootfcvd tnryh ftxMH&lPrviuatia, hfartit

Ifyourequire advice.let us 
Nw HsHHjW r give you the benefit of our tech-

nicat experience o f  Die or Sand 
castings.

or manufacture dies for Gravity die-casting 
or Sand casting. Send your enquiries to

anvuraectsimby Dtaloy Ltd for 
Aluminium plane.

DIALOY LTD.

GRAVITY Dtt CASTINGS 
by DiahyLtd fertUctrk 
Toafier.br/tisb Das¿i Ltd.

D U R C I ll  U M (Reyd) 
U U M A G N  E S E

V B B

tc u M o e d
Easy to m achine . . . s trong  u n d er norm al 
working conditions . . . an d  cheaper th an  
o ther non-ferrous m etals. . . . T h ese  are 
some of the  reasons w hy “ K  ” L ight Alloys 
are  chosen  for m odern  industry . N o 
licences are required an d  we can  offer 
qu ick  delivery of m any  sizes an d  specifica
tions. "  K ’’ L ight Alloys com bine extreme 
lightness w ith h igh  streng th  an d  have an 

attractive finish.

W rite  for leaflet on Alum inium  and W rought  
Light Alloys in B A R S,T U B E S  A N D  S E C T IO N S

We are also m anufacturers of 
“ fC" C opper W ire and  Strip  for 
Electrical an d  O ther Purposes.

E & E .  K A Y E  L T D .
P O N D E R S  E N D
Telephone: Howard 1601

E N F I E L D  M I D D L E S E X
Telegrams : Cuwire. En fie ld

TA Y LO R  129-1



xxviii LIGHT METALS November, 1947

ALUMINIUM alloyed with
MANGANESE. TITANIUM. CHROMIUM. 
NIOBIUM. TANTALUM. TUNGSTEN. BORON. 
VANADIUM. ZIRCONIUM. MOLYBDENUM. 
IRON. SILICON. MAGNESIUM. NICKEL. ETC.

“ L I O N  B R A N D ”

E S T A B L I S H E D  ¡ B o Q

Telegram s -  B lackw ell, L iverp o o l.
Telephone - G a rs to n  980 (3 lines).

U l  W I N  D I X M I N U

E f f e w ® A L U M I N I U M

M A S T E R  A L L O T S

BLACKWELLS METALLURGICAL W ORKS LTD.
THERMETAL HOUSE. GARSTON, LIVERPOOL 19 .

W o r k s :  B i n k t  Road. Speke Road and C hurch  Road , Garscon

F L U X E S
Sodium Fluoride 
Ammonium

Bifluoride
Magnesium

Fluoride

R. C R U IC K S H A N K ,  
B IR M IN G H A M , 1.

Calcium Fluoride 

Barium Fluoride 

Lithium Fluoride 

Cryolithionite

LTD., Camden Street,
’Phone: Cen. 8553

ILFAH

m Alloy Ingots to Specification

C A N LEY  CO VEN TRY Phone 3673

•ALUMINIUM 
CASTINGS
SAND &  G R A V IT Y  D IE  CASTIN GS  

, o ,  FO R A L L  T R A D E S<3 h e
BRIDGE FOUNDRY ltd
W E D N E S B U R Y  • S T A F F S
P H O N E : W E pN E S B U R Y  0 1 0 9 -

-’G R A M S: A IS P E L C O , W E D N ESB U R Y

SHEET METAL F A B R I C A T E D  
COMPONENT PA R TS

IN ALL TYPES OF SHEET METAL 
TO YOUR SPECIFICATIONS

A l s o  I n d u s t r i a l  E l e c t r i c a l  H e a t i n g  E l e m e n t s  

L im ited  S upp lies o f M ateria l A vailab le

M O BILE M ETALCRAFT CO.
D E P O T RO AD, EPSOM. ’Phone 3368

M E T A L  A L L O Y S  ( S . W . )  L T D .
TREFOREST TRADING ESTATE. SOUTH WALES 

Telephone: T A F F SW E L L  203/4 •  Cables: A L O M E T , C A R D IF F

TrcforbT

■  P U R E  C H R O M IU M  M E T A L
■  P U R E  M A N G A N E S E  M E T A L
■  C O P P E R  B A S E D  A L L O Y S

■  T IT A N IU M  B A S E D  A L L O Y S
■  A L U M IN IU M  B A SE D  A L L O Y S
■  L IG H T  A L L O Y S  TO S P E C IF IC A T IO N S
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and PURE A L U MI N I U M  
Large Stocks held in 
L O N D O N , MANCHESTER 
and BIRMINGHAM—
Sheets - Rods - Tubes - Wire 
Bars - Stair Treads, etc. 
ALUMINIUM ALLO Y-  
Screws - Nuts - Bolts - Rivets 
Washers - Wood Screws, etc.

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

of M A G N E S I U M
T h e  ultra light weight of M agnesium  
(tw o-thirds th a t of alum inium ) has £ 
w ide range of a p p lic a tio n s : its high 
s treng th  an d  variety  of attractive finishes 
com m ends it to the  dom estic user, whilst 
the m anufacture r is im pressed with 
g reat formability.
T h e  rad io  c a b in e t sh o w n  is a n  ex am p le  of 
M ag n esiu m  in dom estics , b e in g  e a sily  form ed w ith  
p ress  to o ls  co stin g  b u t a  f rac tio n  of the  usua l 
p las tic s  m ould . M ag n esiu m , u n lik e  p las tic s , will 
n o t c ra c k  w h en  ro u g h ly  h a n d le d .
E n q u irie s  in v ited .

P R E S S I N G S  - M A C H I N I N G S  • W E L D E D  F A B R I C A T I O N S

E S S E X  A E R O  L t d  The Magnesium Specialists
G RA V ESEN D , K EN T

R O A D , T H A M ES  D IT T O N , S U R R E Y . Phone: Em berbrook 4485/9 
L O N D O N  Showroom: I5/I7, Edgware Rd., W .2 . Phone: Paddington 8780 & 25I9 
M A N C H ES T E R  - - 306, Deansgate - - Phone: Blackfriars 9022 & 96I0 
B IR M IN G H A M  - - 16, Prospect Row  - - Phone: Aston Cross 3574/5
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P A I N T  A D H E S IO N
w

T.M.T
L T D .

o n  a l u m i n i u m !

IS  ASSURED B Y  U SING

CHROMATOX
(M  B V )  P O W D E R

SE N D  U S YOUR E N Q U IR IE S

TECHNICAL METAL TREATMENTS LTD. 
O T F O R D - K E N T

T E L E P H O N E :  O T F O R D  ( K e n t ) ï 6 9

CHARLES GRIFFIN & CO., LTD.

M O D E R N  
F U R N A C E  T E C H N O L O G Y

By H. E T H E R I N G T O N ,  B.Sc., A.R.S.M .
A  treatise dealing with the scientific principles 
underlying metallurgical furnace design and 
operation and showing how these principles 

may be applied to increase efficiency.

S E C O N D  E D IT IO N . 534 pages. Price 34s. net. 
Postage 8d. inland, 1s. 3d. abroad.

42, DRURY LANE, LONDON, W.C.2.

Laboratory Controlled 
P R E S SU R E  C A S T IN G S  in ... 
Aluminium, Zinc Base iMauk) 
G R A V IT Y  in . . .
All Standard Non-Ferrous Alloys

c o n d u i t /
SPECIALISTS IN  U 6 H T  A LLO Y CASTINGS  

H. J . MAYBREY & CO. LTD. Telephon
WORSLEY BRIDGE RD, LONDON, S .E .26- BECKENHAM 0044

M E T A L  SPRAYIN G

M E T A L  B U IL D IN G  WORN  
PA RTS TO STAN DARD  
S IZ E

A N T I- C O R R O S IV E  
T R E A T M E N T  BY  
M E T A L  SP R A Y 
ING

SHOT

C O N S U L T  
US ON YOUR  

M E T A L S P R A Y 
ING PRO BLEM S  

—  W  E H A V E  
S P E C IA L IS T S  TO  

SOLVE T H EM

YOUR E N Q U IR IES  W IL L  
R E C E IV E  OUR IM M E D IA T E  

A TTEN TIO N
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Oil cost— 3d. per 100 Ibs. 
of metal melted

f o r  efficient a n d  econom ic melting 
o f  A lu m in iu m  A l l o y s  A  

1-cwt. Alum inium  in 
A  12 M IN U T E S

k Overall Furnace C A ° /  
7\ Efficiency O v / o

Rising with contin- "IVL0/  
uous operation to l \ ß / o

SKLEf l f l R- FURnf l CE5 LTD ■ Efl5T fTTOOR5 RORD CRRDIFF • PH0T1E-ÍB12-3

The N O N - F E R R O U S  D I E  
C A S T I N G  C O .  L T D .
NONFERDICA W ORKS -  - NORTH CIRCULAR ROAD.
CRICKLEWOOD, LONDON. N .W .2 . GLAdstone 6377

fo  all standard

A lD L ( f i ) 1 7 S s p « ' f1' Mioni

S M E L T I N G  

H I H B *  C O M P A N Y
^  M  l i b  L I M I T E D  
A L U M IN IU M  W O R K S ,  W I L L O W  LANE  
MITCHAM, SURREY. Tel : MITcham 2248

D R O P
IM
O N  _ 
U S /

O UR artist’s light-hearted conception 
o f a weighty problem  is technically 

incorrect bu t his intentions are good. By 
all means “  drop in on us o r maybe you 
w ould prefer to  ’phone G LAdstone 6377 
—concerning any Gravity D ie Casting in 
Brass, Aluminium-Bronze or Aluminium 
in which you are interested. Experts 
with 25 years’ experience will be happy 
to offer advice.
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These A.l.D. Approved Laboratories arc now 
used exclusively by  all leading Aircraft 

Producers for the X-Ray Exam ination of 
Class 1 and G a ss  II Castings.

IN D U S T R IA L . A N D  
M E T A L L U R G IC A L  

X -R A Y  S E R V IC E
• LONDON LABORATORIES 

Grove  W orks , G rove  Place, A C T O N . London, W .3  
Held Office ind Midland Laboratories:
F o u n d r y  L a n e ,  S m e t h w ic k ,  B I R M I N G H A M

- Agents' 'phone* I 
tONOON (■ *>*•? 210« Eg NfWCASm ■k.x.i'k 2*eoo ■NANCWVT1« 1 2171 ■ COVtNFBY Conni, &7*i* GLASGOW 27«CAłOilf liuú>S*n H,» 
SHtWlílO B»»«cW 7J50J

MLfMTŁedul 2««2B—*

GI L MANS
F. G I L M A N  ( B .  5 . T .) L I M I T E D

P I O N E E R S  I N  I N D U S T R I A L  

F L E X I B L E  D R IV E  E Q U I P M E N T

I 9 5 . H I G H  S T R E E T ,  S M E T H W I C K 4 I .  S T A F F S
j Phone : Smethwick 1202/S (4 line*) ’Grim* : Slutosktlo, 'Phone, Birmingham |

ACORN
A N O D IS IN G
C O M P A N Y  yjy L I  M I T E D

ACKNOWLEDGED EXPERTS 
ON THE COLOURING OF 

ALUMINIUM

P lease w r i te  fo r  full p a rt ic u la rs ,  o r  sen d  d e ta ils  : 
o f  any p ro d u c tio n  p ro b le m  w h ich  you th in k  j 
cou ld  be so lved  by “ M u lt if le x ”  M achines . . . | 
G ilm ans e x p e r t  adv ice  is y o u rs  to  co m m an d , !

INDUSTRIAL & COMMERCIAL 
PROPERTIES

CH A M BER LA IN  & W IL L O W S
have many enquiries from business 
concerns requiring property of this 
nature in or near the London area. 
Principals, Solicitors or Agents are 
invited to submit details to the 

Surveyor’s Head Office at 
23, M O O R G A T E ,  L O N D O N ,  E.C.2 

____________________ CITy 6013______________________

Licensed Operators 
o f the

“ B R Y T A L ”
(Rcgd. Trade M ark)

P R O C E SS
for

ELECTRO-BRIGHTENING
ALUMINIUM

Offices :
CARLISLE ROAD, 
THE HYDE, N.W.9

Colindalc 8674

W orks:
ACORN WORKS, 
BELL LANE, N.W.4

H endon 3976As the export output increases so will the 
chance of goods for the home market 
become increasingly brighter, and so will 
the significance of spivs and drones fade 
into oblivion.
Make this export drive a Multiflex Flexible 
Drive achievement. Multiflex Flexible 
Drive Machines will save your organization 
days of top-pressure production because 
they can be taken easily and quickly to 
whatever operation is required. They may 
save dismantling and re-erection of your 
most important installations.
There are Mu Itiflex Models for either bench 
or floor mounting, and for every kind of 
metal-removing, filing, milling, grinding, 
sanding and polishing operation.
Multiflex Machines are at their best when 
used in conjunction with “ Titegrip” 
Rotary Milling Cutters.

Flexible Drive

n a n

TO S P I V S  
D R O N E S !

MULTI FLEX  
M A C H IN E S
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T H E  S T R U C T U R E  A N D  
A P P L I C A T I O N  O F
LIGHT METALS

These comprehensive books, written by recognised 
experts, are indispensable to both the qualified 
engineer and the student confronted by problems 
arising from the use of light metals.

“LIGHT METALS IN STRUCTURAL ENGINEERING”
by L. Dudley,

D.F.H., A.M.I.E.E., A.I.Struct.E., A.R.Ae.S.
Deals with the application of basic engineering 
principles to light-metal alloys; with particular 
reference to the theory of structures and the 
strength of materials. It contains much information 
required for the examination in these subjects 
set by the professional engineering institutions. 
Illustrated throughout by graphs and diagrams. 

P r i c e  3 0 !-  n e t .  B y  P o s t  3 0  6 .

“THIN FILMS AND SURFACES”
by Winifred Lewis, B.Sc.

Covers the structure and properties of thin 
metallic films, with special reference to aluminium. 
Illustrated by micrographs and diagrams and 
containing seventeen tables of data.

P r i c e  1 5 ! -  n e t .  B y  P o s t  1 5 ¡4 .

Published by The English Universities Press Ltd. 
for

T E M P L E  P R E S S  L I M I T E D
Bowling Green Lane, London, E.C.1. l im e d  by the National Savings Committee

Sharp edges and fine form 
coupled with deep coring 
by S h ie ld  A l l o y s

free. An illustrated booklet giving data on pressure, 
die. and sandcasting is available on request from Shield 
Alloys Ltd., Brook Street. Tring, Herts. Telephone 
Tring 3338-9. 338I-2.

G o  in  fo r a ll y o u  can  g e t o f  th e se  N E W  
S av in g s C ertifica tes . T h e y  co st o n ly  
i o I -  e ach  a n d  b eco m e  13/ -  in  te n  y ears  
— a n  in c rease  o f  30%  free  o f  tax . Y o u  
can  h o ld  u p  to  1,000 in  addition  to  a n y  
y o u  h av e  o f  p re v io u s  issu es. E v e ry  
C e rtif ica te  y o u  b u y  h e lp s  th e  S ilv e r 
L in in g  C a m p a ig n .

a  b u y s  t h e  N E W

S A V I N G S  C E R T I F I C A T E S

Y o u  m a y  h o l d  1 , 0 0 0

W O R T H  
B U Y I N G

t o  t h e  

L i m i t
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CLASSIFIED ADVERTISEMENTS
R ate  4d . p e r  w o rd , m inim um  4/». Box N u m b e r  F ee  I /- .
P ress d a te  for D ecem b er issu e  -  -  N o v em b er 25, 1947.

In stru c tio n s  sh o u ld  be  a d d re s se d  t o ”  L IG H T  M E T A L S ,"  B ow ling G re e n  L a n e ,L o n d o n , E .C .I. P h o n e :  T E R  3636

—  A G E N C IE S
American Technical Industrial Rescarcli Organization
offers its services (through British office) to British 
manufacturers and others interested in all American 
technical and scientific progress; in acquiring American 
goods; or in selling to the American marke:.
Before you write note that we charge an annual fee 
for our services; that we are down-to-earth technicians 
with a sound proposition and no time to waste; and 
that what we offer is something you won’t lind anywhere 
else.
T o  reach us. pul your address and name on a post
card and send it to B C M  U N D E R ,  London. W .C .l.

118-2
Large Australian distributors and manufacturers wish 
to contact United K ingdom  counterparts regarding 
export as well as part or total manufacture of products 
in Australasia. Box 1630, care o f “ Ligh; Metals.”

118-X1630
 B U S IN E S S E S ,  P R E M IS E S ,  O F F IC E S ,  ET C . ------
Established manufacturers’ agents offer warehouse 
space up to 1,200 sq. ft. with comprehensive sales 
services among builders’ merchants, ironmongers, oil 
and colour merchants in London and Home Counties. 
Apply How ard and W right (Sales), Ltd.. 222 Union  
Street. London. S .E .l. 118-3
Specialist business manufacturing containers with free
hold property having 10,000 sq. ft. floor space about 
30 miles from London for sale. £16,000. Full details, 
Henry Butcher and Co., 73 Chancery Lane, London. 
W .C.2. 118-1
C A S T IN G S  (S A N D .  G R A V IT Y  O R  P R E S S U R E  D IE )  
Klcenkast, Ltd., aluminium founders. Specialists: Letter 
makers, name plates, road signs, number plates. Sheen 
Lane. S.W.14. Phone. Prospect 4444. 119-396
Alum inium  castings, all alloys. 35 years* experience 
your guarantee. W . Barnet. Casson Place, Elland.

123-325
The Alum inium  Castings Co., Ltd., Inglcston Foundry. 
Greenock. Solar ware and medium engineering sand 
or gravity die castings. zzz-412
A. L . Dunn and Co.. Ltd., New Inn Bridge. Foleshill, 
Coventry. Established 1924. Phone 88644. High- 
grade aluminium gravity die. and sand castings. Expert 
technical advice given on design and specification.

zzz-414
Edwards Holm e and Co. (1931), Ltd., Moss Lane, 
Altrincham. Cheshire. Pressure die castings up to 
1.'4 lb. in aluminium silicon alloy, first-class accuracy 
and finish. zzz-415
Sand and gravity quality castings in all aluminium  
alloys. O ur technical experts will be glad to give 
advice on casting problems! H . J. Maybrey and Co.. 
Ltd.. W orsley Bridge Road. London. S.E.26. zzz-416
Non-corrosive high-strength castings in aluminium  
alloys for marine and general engineers. Moyle. 
Kingston-on-Thames. zzz-417
Sand castings in aluminium or other non-ferrous 
metals. David Pickett and Sons (Engineers), Ltd.. 
Elm  Street. Cardiff. zzz-419
The Northern Diccasting Co.. Ltd.. Norcastal W orks, 
Burnley, Lancs. Phone. Burnley 2236. Specialists in 
the production of gravity die castings in aluminium  
alloys. A ll trades. On approved lists. A ir  Ministry, 
Ministry of Supply, Admiralty. Inquiries invited.

zzz-420
For all kinds of sand cast work. Patterns made. 
W ork  delivered ready for your machines. Established 
January. 1921. G. F. Whitmarsh. 8a Great Francis 
Street. Vauxhall. Birmingham. zzz-450
Lavender, J. H . and Co., Ltd., H a ll Green W orks, 
Crankhall Lane. West Bromwich. Phone. Stone Cross 
2273. Sand and gravity diecastings in aluminium  
alloys. zzz-418

S IT U A T IO N S  V A C A N T
Designer required, must be capable of initiating design 
and taking executive control of pilot manufacture of 
household and industrial articles, including folding 
tables, chairs, occasional furniture, office fittings, 
kitchen equipment, etc.. from aluminium, plastics, 
wood substitutes and similar materials, first-class 
facilities and opportunities in large modern factory. 
North London. Send full particulars to Box 1267. 
care o f "  Light Metals.” 120-36S5

C E L L U L O S E
Cellulose materials for car and industrial spraying, also 
synthetics. New edition ” Paint Spraying.” price 3s. 6d. 
Comprehensive catalogue. 2*-jd. Leonard Brooks, Iona 
Terrace. Romford. zzz-431
Ccllulosing and spray painting.
A ll types of cellulosing and spray painting of manu
factured components, toys, furniture, etc.. can now be 
undertaken in our modern and well-equipped spray 
shop. Non-corrosive, preservative and wood cellu
losing a speciality, all work dealt with under expert 
supervision, special terms for quantities and contract 
work. Inquiries to:—
C .I.G . Sprayers, Portsmouth Road. Milford. Surrey.

118-4
v  M A C H IN E R Y .  T O O L S  A N D  P L A N T  ---------
About 4,000 pneumatic hand tools, comprising drills, 
hammers and riveters (3/16-in.-1 i-in.) by most of 
the best makers; they show big savings on current 
prices. Write for illustrated list to Box 2197. G.T.C.. 
Ltd., 82-94 Seymour Place, London, W . l.  118-8

Machinery, Tools and Plant Wanted  
Diccasting machine wanted urgently, prefer E .M .B . 
No. 12. cash waiting, we will collect, distance no object. 
W rite or phone. Roncraft, Ltd., Colwyn Bay. Phone 
3191. 118-10
Wanted, second-hand horizontal two-rant type metal 
baling press and pump. 1-2-cwt., state price and where 
seen to Short and Harland. Ltd.. Queen's Island. 
Belfast. 118-6
---------------------- M IS C E L L A N E O U S  ---------------------------
Pulverizing and grading of raw materials. Dohm , Ltd . 
167 Victoria Street. London. S .W .l.  zzz-432
Monomarks. Permanent London address. Letters 
redirected, 5s. p.a. Write. Monom ark. B C M /M 0 N 0 9 2 .

--------------------------------  120-2170
P E R S P E X .

Official stockist offer clear and pastel shades in stan
dard sheets or cut to specific requirements.

A L S O  M O U L D IN G S  
of all types in Perspex.

S Y N T H E N A .  LTD ..
A K E D  S T R E E T . V IC A R  L A N E .

B R A D F O R D .  120-3684

Britain’s best bargains in electric cable, 8Mi mill, yards 
available at big reductions covering auto, ignition, 
flexs. radio and starter cable, list free on application 
to Box 5004, Magna. Ltd., 82-94 Seymour Place, Lon 
don, W . l.  118-7
Alum inium  sheet and strip for sale, new, various 
gauges, 120 tons, part or whole, reasonable price. Box 
989. care of ” Light M c ’.als.” 118-xll65
Electro plating, nickel, gilt, etc.. executed promptly by 
established firm. W rite Box 908, Rcynells. 44 
Chancery Lane. W .C .2. • 119-3683
—  P R O D U C T IO N  C A P A C IT Y  A V A IL A B L E  A N D  —  

W A N T E D
Lancashire firm open for press work. Capacity to 120 
tons. Box 6850, care of “ Light Metals.” zzz-403 
M e til powders and oxides. Quotations and samples 
on application. Dohm . Ltd.. 167 Victoria Street.
London. S .W .I.  zzz-433
Capacity required. Firms capable of bending and 
fabricating tubular parts and stamping sheet metal 
parts for incorporation in quantity assemblies should 
communicate with Box 1275, care of “ Light Metals.”

118-9
Anodizing and colouring of aluminium and alloys, large 
capacity available in new works, highest quali;y work, 
fast colouring a speciality. Metal Chemical Finishes 
(Liphook). Ltd.. The Avenue, Liphook. Hants. Phone.
I.iphook 2283-4. 118-11
Capacity available in Continental factories for 
machine work, including turning, lathe work, drilling, 
bending of profile or channel iron, cold cutting, torch 
cutting, electro-welding, sheet and plate rolling, press
ing. milling, planing. British Boiler Accessories, Ltd.. 
62-3 Fcnchurch Street. E.C.3. Royal 4122. 118-5
R A W  M A T E R IA L S  A V A IL A B L E  A N D  W A N T E D  
Asbestos. Bentonite. Feldspar. Kyanite. Quartz, all 
minerals. Dohm . Ltd.. 167 Victoria Street. S .W .I.

zzz-451
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S IE M E N S -SC H U C K E R T  (GREAT BRITAIN) LTD.
G R E A T  W E S T  R O A D  B R E N T F O R D  M ID D L E S E X
Tel • EALING 1171-5 Grams: Slemensdyn, Brentford
Offices in London, Birmingham, Cardiff. Glasgow, Manchester. Newcastle, and Sheffield 

Represented in Australia, New Zealand, India, and South Africa

A  M E W  D E S I G N
by S ie m e n s -S c h u c k e r t

M A R IN E  PATTERN  
IN D U S T R IA L  X -R A Y  EQ U IPM EN T

R a te d  at 150 K .V .,  9 m .A .

Transportable Type, for the radiological examination of welded structures, castings, 
etc., in the shipbuilding and engineering industries.



T h i s  5 fo o t  140 p o u n d  
c a s t in g * i s  m a d e  in  o n e  

o f  E u r o p e ’s  la r g e s t  m e c h 
a n is e d  a lu m in iu m  fo u n 

d r ie s .  W e  w o u ld  w e lc o m e  y o u r  
e n q u i r y  to  s u p p ly  la r g e  a n d  I n t r i c a t e  

a l u m in iu m  a l l o y  c a s t in g s .  T h e  b ig g e s t  w e  a r e  
h a n d l in g  a t  t h e  m o m e n t  w e ig h s  1200 lb s .  a n d  
t h e  m o s t  c o m p l i c a t e d  c o n t a in s  o v e r  50 c o r e s .  
W e  l i k e  t h i s  w o r k  — w r i t e  t o  u s  t o d a y .

A S S O C IA T E D  

W ITH  
A L M IN  LTD

*  D ie s e l  E n g in e  S c a v e n g e  P ip e  
f o r  B r i t i s h  P o l a r  E n g in e s  L t d .

R E N F R E W  F O U N D R I E S  L T D

Vo l. X .  N c . 118.

C R E A T I V E  C O N S T R U C T I O N


