
• Aluminium can reduce energy wasted by deadweight in

•  Aluminium can halve deadweight without sacrifice of strength

O Aluminium can free manpower and fuel for direct productive

f / ie  ffi/ Y / e r e  w / / Â  f f lr / f / jr f .s t f ä i/ f u / iü i/ M

T H F .  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

®  1 3 8 - 16 6 0



NOTCHED BARS' 
& SECONDARY INGOTS

ROLLING SLABS 

HOT ROLLED PLATES

COLD-ROLLED SHEETS

Rolling slab iß hôt'ipll

CIRCLES
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 four disposal.j 
and, if necessary, our technical representative i

-I* - - • * • '

• " ¡a iss  your difficulty.

WERN WORKS 
BRlTOhl FERRY 
NEATH. OI.AHOftGAN 
SOUTH. WALES
TelepinSMfei-Sritón Ferry 32! I

A L U M IN IU M
AND STRONG  
LIGHT ALLOYS
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B a c k g r o u n d  to  A c h ie v e m e n t

Sh ipsh aw  N o. 2 powerhouse and Iteadblock. The powerhouse  
is 875 fee t long an d  houses 12 generators w ith  a total capacity  
o f  1,200,000 h .p .  Sh ipsh aw  is  operated by  A lum in um  
C om pany o f  C anada , L td ., fo r  the A lu m in iu m  L im ited  Group.

TODAY, Canada takes pride of place as the Em pire’s largest source 
of virgin aluminium. Behind this achievem ent lies a fascinat ing 

story, involving im portant new enterprises by the Aluminium Limited 
Group; of the harnessing of Canada’s vast w ater power; of a complete 
new town a t Arvida in the province of Quebec; and the construction of 
huge new production and fabricating plant. All this to one end — the 
growth of large-scale production and distribution of alum inium  and its 
alloys from mine to m arket. The trade and industry  of Great Britain 
have been well served; still greater service will be our constant object.

o t n m m i  i n n  m m
The largest distributors of Aluminium and its Alloys in the British Commonwealth

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

A n  A L U M I N I U M  L I M I T E D  C o m p a n y
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ELEPHANTS O U T  EAST— but your production de­
pends upon an uninterrupted supply of electricity.

The only way to ensure that you will never be 
without electricity regardless of power cuts or 
failures— is to install your own self-contained 
generating set.

W hether you employ 5 or 5,000 workers, Power 
Application Ltd. will advise, supply, and if necessary 
install the plant most suited to your needs.

Don’t take risks with production —  consult 
Power Application Ltd.

POWER APPLICATION LTD
36, D O R SE T  STREET,  L O N D O N ,  W. I

T e lep h o n e  : W E L b e t k  I287 - 78S I

Application of

POWER. .
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'" p H E  illustration is based 
on an actual photograph 

taken of a big forging in 
“  D ura lum in ," one of a batch 
recently made in our works. 
W e  believe it to be the 
largest of its kind ever made 
a s a  production job— having 
an  overall length of 8 ft., 
maximum thickness 62 ins., 
and weighing 784 lb. O u r 
publication No. 9 dealing 
w ith this department of our 
activities will g ladly be sent 
on request.

J A M E S  B O O T H  & C O M P A N Y ,  L I M I T E D
A R G Y L E  S T R E E T  W O R K S ,  N E C H E L L S ,  B I R M I N G H A M ,  7



Gerrux Storing Finishes give the best results in 
the shortest time at the lowest temperatures

C ELLO N  LTD ., K IN GSTO N -O N -TH AM ES, S U R R E Y
Telephone: K ingston  1234 (7 lines) Telegram s: A jaivb, Phone, K ingston-on-Tham es

CVS— 53"

The Cellon range o f  industrial finishes 
includes p r in te rs, fille rs  and finishes  

f o r  all purposes in both cellulose and 
syn thetic  resin based m ateria ls f o r  air 
drying and stoving.

CERRUX I n d u s t r i a l  f in i s h e s

Speed up operations in the stoving shop ana cut down costs at the same time by using 
Cerrux Stoving Finishes. Cerrux gives tough surfaces and extremely good adhesion 
to all surfaces. . Low Bake lacquers and Translucent Finishes, Black Wrinkle F'inish, 
primers, fillers and stoppers—all are represented in the Cerrux Stoving range. 
Whilst bulk supplies are very restricted we 
will do our utmost to help • you, and our 
experts are ready to give technical advice on 
any problems you may encounter.
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B v K> L - A L L O Y S  L I M I T E D
F A C T O R Y  C E N T R E  • K I N G S  NO R T D N  • B I R M I N G H A M  3D

. T E L - K I N  I I S Z / 5  ,

Casting Alloys  
Wrought Alloys 
M a ster  A lloys
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For all In fra-R ed Lam p H eating consult the G.E.C.

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 kW.

Advt. of The General Electric Co. Ltd., Magnet House, Kingsway, London, W.C.2.
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HEAD, WRIGHT SON
T h ree  Stand Hot T u b e S izing  M ill

For all Tube-m aking equipm ent consult :

TKE HEAD, WRIGHTSON MACHINE C?LT?
COM M ERCIAL STREET, M IDDLESBRO UGH

The Head W rightson 
A e t n a  S t a n d a r d  
S iz in g  M ill (illu s-  
t r a t e d )  w a s  
designed for the 
sizing of hot seam­
less steel tubes up to 
4" diameter after 
reeling, and is part 
of equipment sup­
plied recently for 
the modernisation 
of a p la n t fo r the 
production of seam­
less s t e e l  tub es.

Designs are avail­
a b le  fo r a w id e  
range of Tube Sizing 
M ills having one 
to twenty or more 
stands as required.
This equipment is 
built under licence 
f rom and in c o l ­
laboration with The 
Aetna Standard En ­
gineering Company 
o f Y o u n g s t o w n ,  
Ohio, U.S.A.

View from Entry End

General View



WILLIAM MILLS LIMITED
F R I A R  P A R K  R O A D  • V V E D M E S B U R Y  • S T A F F S

LIGHT METALS February, 1948
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PRIEST FURNACES LIMITED • LONGLANDS • MIDDLESBROUGH
 _ _ _   ó l i o  HI T E L E O B A P H  B U I L D I N G S  • H I G H  ST - S H E F F I I Ł P
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Drying, curing and stoving by radiant heat is 

speeding up production of all types of exportable 

articles and saving British Industry millions of pounds 

in labour, space and overheads. The new gas-fired, 

infra-red panel unit system gives uniform stoving, 

even of composite or irregularly shaped articles. It 

allows conveyor tunnels or radiating walls to be built 

to any shape or size by non-spccialised labour. 

It uses simple, compact apparatus which is economi­

cal on fuel, low in capital and maintenance costs.

THE BRITISH GAS COUNCIL • I GROSVENOR PLACE • S.W.I

THE 
CHOICE 
W ILL BE
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A 24 X 24 2-High 
Cold Mill 

for non-ferrous 
metals

Designed for breaking down cold 
cupro nickel billets, this Davy- 
United 2-high m ill rolls billets 
36" x3-8"x I " thick down to *25* 
thick in eight passes.
The m ill drive is provided by a 
150-h.p. motor through a double 
reduction gear set and slab type 
flexible coupling, giving a rolling 
speed of 70' per minute.
Single handwheel screw-down 
gear, fitted for fine adjustment, 
allows of independent.operation 
of each screw, while an additional 
5-h.p. motor is geared to the 
screw-down mechanism for rapid 
screw lift when changing rolls. 
Underneath weight type balance 
is provided for the top roll, with 
latching gear to facilitate roll 
changing.

u m . l e d ,  s v .e t U . lA

* * * • • * » ■  c o : i , „ s,

  m
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Thermal Engineering

INCANDESCENT HEAT CO. LTD.
M an u factu rers o f  o il, gas and coal fired  

furnaces, e tc ., fo r  a ll heat trea tm en t purposes.

METALECTRIC FURNACES LTD.
F or electric furnaces o f  a ll types, light a lloy  

sa lt baths an d  a ll an cillary equipm ent.

CONTROLLED HEAT & AIR LTD.
Designers an d  m anufacturers o f  gas fired  In fra  

R ed  heating equipm ent, drying  ovens, dust 

collectors, etc.

M E T A L  P O R C E L A I N S  LTD.
M an u factu rers o f  porcelain enam el fr its , colour­

ing oxides, e tc ., and  suppliers o f  com plete 

enam elling equipm ent.

W rite  fo r  fu l ly  i l lu s tra ted  

brochures  on any o f  the above sub jec ts .

C O R N W A L L  ROAD, SM ETH W IC K , BIRM INGHAM .
Telephone: SMETHWICK 0875 (8 lines).
Telegrams: “ REPEAT" BIRMINGHAM.

London Office: 16, GROSVENOR PLACE, S .W .I .
Telephone: SLOAN E 7803 & 9818.
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1 .  ‘Kodak’
Industrial X-ray Films

—‘Industrex’ S, ‘Industrex’ D 
and ‘Crystallex’—cover all in­
dustrial radiographic needs.

2 .  ‘Kodak’ Intensifying Screens
provide optimum intensification.

3 . ‘ Industrex’ Flexible
Intensifying Screens

for use in flexible cassettes, to 
fit curved vessels, etc.

4 .  ‘Kodak’
X-ray Tension Hanger

holds film rigidly throughout 
processing and drying. Easy to 
load (see picture). Minimises 
risk of blemishes on negative.

Other ‘Kodak’ supplies

for industrial radiography in­
clude Cassettes, Exposure Hold­
ers, Processing Units, Developers 
and Fixers, Immersion Heaters, 
Drying Cabinets, Viewers.

Another Kodak Se rv ice  —  the  
Kodak School o f  Industria l 
a n d  E n g in e e r in g  R a d io ­
g rap h y . Th is provides inten­
sive courses in casting  and 
w eld  rad iog raph y  and in 
X - r a y  c r y s t a l l o g r a p h y .  
Syllabus on request.

K O D A K  L td .
DEPT. 53!,

Kodak House, Kingsway, London,W.C.2

Kodak serves
industrial
radiography



LIGHT METALS February, 1948

Y O U R  R E G IO N A L  FU EL  O FFICE
X E G I O N  A D D RESS T E L E P H O N E

Northern Government Buildings, Ponteland Road, Newcastlc-on-Tyne, 5 N e w c a s t l e  28131
North-Eastern Century House, South Parade, Leeds, 1 Leeds 30611
North-Midland Castle Gate House, Castle Gate, Nottingham N o t t i n g h a m  46216
Eastern Shaftesbury Road, Brooklands Avenue, Cambridge C a m b r id g e  56268
London M ill House, 87/89, Shaftesbury Avenue, W .i G e r r a r d  9700
South-Eastern 95, High Street, Rochester C h a t h a m  3487
Southern Whiteknights, Earley, Reading R eading  61491
Wales 27, Newport Road, Cardiff Cardiff  9234
South-Western 12 /14 , Apslcy Road, Clifton, Bristol, 8 B ris to l 38223
Alidland Temporary Office Buildings, Hagley Road West, Birmingham, 1 1  B e a rw o o d  3071
North-Western Burton Road, West Didsbury, Manchester, 20 D id sbu ry  5180-4
Scotland 14 5 , St. Vincent Street, Glasgow, C .2 G lasgow  C i ty  7635
Scotland 5 1 , Cockburn Street, Edinburgh, 1 E din b u rg h  34881
Scotland i, Overgatc, Dundee D u n d e e  2179

I S S U E D  B Y  T H E  M I N I S T R Y  O F  F U E L  A N D  P O W E R

T h e  w a i ' iu t l i  t h a t  w e n t  to  « l im ie r  !

Scene— a machine shop of a light 
engineering works in the Midlands. 
The whistle blows for dinner— down 
tools— up jackets— doors are flung open 
and the rush to the canteen is on.

Back in the shop, doors are left open 
—temperature is dropping down—down— 
down. Warm—cheerless— COLD . In 
the stokehold extra firing strives to coun­
teract the drop. Precious fuel goes to 
fight a battle that need never have been 
fought.

Action from the Works’ live-wire Joint

Fuel Efficiency Committee. All external 
doors to be fitted with air locks—light 
inner structures with sprung swing doors 
to be provided. Result: extra firing no 
longer necessary and the heat in the 
machine shop stays in to dinner!

This is a true story. Is there a lesson 
in it for you? Are your factory doors 
self - closing ? Are broken windows 
patched up, if only temporarily, until 
proper repairs can be made ? Are cracks 
and crevices in the building’s structure 
tightly sealed ?

A r e  you  keeping  w a rm th  IN  by keeping d rau g h ts  O U T  I
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Corrosion Resistance..
D O N ' T  get the Idea that 

PRIESTMAN products are over­

ripe. That little failing is confined 

to the stories we tell in off-duty 

time. In our sterner moments, 

when we make a claim for some 

special virtuein anyone of the range 

of TJP aluminium alloys, we stick 

strictly to the truth and nothing 

but the truth. Take this business 

of corrosion resistance, for ex­

ample. We have some excellent

specifications, in which the capacity for resistance to corrosion 

by sea-water or oils and fatty acids, is an outstanding feature. If their 

employment is your problem, then park your headache with our experts, who 

can either suggest the right TJP standard specification for the job, or co-operate in 

the production of a specially made individual alloy. Each consignment, from the first to 

the last, will be consistent to the original specification. Very particular people in our chemical 

and physical laboratories will see to that by frequent and exacting tests at every stage of manufacture.



F OR  éot/M t/ C A S T I N G S  
I N A L U M I N I U M  A N D  
I T S  A L L O Y S . . . S P E C I F Y

F O S E C

DECASERS

fT undry services ltd.
LONG ACRE -NECHELLS  • BIRMINGHAM * 7

LIGHT METALS February, 1948

May we send further 
details and/or samples?

T H E

M E L T I N G  C O M P A N Y  L I M I T E D
A LU M IN IU M  W O R K S . W IL L O W  LA N E . M ITCH A M , S U R R EY . Tel. : MITcham 2248

To all standard 
Specif icat ions and 
to Special Requirements.

FOSECO DEGASER tablets are perfectly safe, there being no 
danger to the user, and no need for special ventilation, etc. 
When plunged into the molten Aluminium, the tablets décom­
posent© evolve nascent chlorine and tetrachlorethylene. In 
most cases too. grain-refining gaseous Boron Compounds 
play a major part in restricting grain growth. The use of 
FOSECO DEGASERS is the easiest and most effective method 
of degassing Aluminium alloys, coupled with extreme economy.

Tbe_ illustrations effectively demonstrate the 
' before ' and * after ’ results of typical sand cast 

j blocks in D.T.D. 424 when treated with FOSECO 
DEGASER No. 190 tablets.

3790
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Properties

#M echanical Physical Chemical

Type of Design Machinini 
^Mould (5) (6) >

Number One

receives many enquiries 

about the Mechanical 

Properties of

Aluminium Casting Alloys
from Engineers and Designers

W itt  it he btfiong. enaugh?

Maui i& the haidttedd. affected
hy tempexatune?

5)ced it citeep. utidex Eight iaadd.?

W hat id. itd, fa tigue dOtength ?
etc., etc.

It is the pu rpose  of this 

Technical Association to 

p rov ide  the answ ers to 

t h e s e  a n d  s i m i l a r  

questions. If you have 

any p rob lem s involving 

aluminium casting alloys, 

free  and  confidential a d ­

vice m ay b e  obtained 

u p o n  r e q u e s t  t o  t h e

A s s o c i a t i o n  o f  L i g h t  A l l o y  R e f i n e r s  -  

ALAR, New Broad Street, London, E.C .2.



xviii LIGHT METALS February, 1948

¿s tin g s  4*1 Ü lu M H U m Q ä ö ifS

D / A L O Y  L IM IT E D  caro!fI\  4je^ C A R D I F F

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

t  I f  you require % 
advice, let us give 

you the benefit o f our 
technical experience 

■ o f Die and Sand \ 
n. castings r'

H.R Rain-water 
Gutter ¿-Fittings

SOLE DISTRIBUTORS: 
Hear s. PERKINS t  SEWARD Ltd 

C A R D IF F  t

W E CAN DESIGN OR MANUFACTURE D IES  FOR GRAVITY DIE CASTING 
OR P A TTERN S  FOR SANO C A ST IN O . SEN D  YOUR EN Q U IRIES TO

The Mill illustrated is designed to roll aluminium foil in 
widths up to 800 mm. from initial thickness of 0.5 mm. to 
a final thickness of 0.009 mm. or less. Rolling speed is 
variable up to 200 metres/minute.
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Output lags when workers strain to see what 

they are doing! Give them the benefit of good lighting. 

Osram Lamps on the job will help increase the 

tempo of production, reduce fatigue and accidents. 

Choose Osram Lamps where brilliant light 

is needed and economy in current is essential.

Meet your output objective with . .

Osrani Lamps
' A S . S .  C . PRODUCT A

TUNGSTEN
FILAMENT

F L U O R E S C E N T
MERCURY

THE GENERAL ELECTRIC CO. LTD., MAGNET HOUSE, KINGSWAY, LONDON, W.C.2
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and P U R E  A L U M I N I U  
Large Stocks held in 
LO N D O N , M A N C H ESTER  
and BIRM INGHAM —
Sheets - Rods - Tubes - W ire  
Bars - Stair Treads, etc. 
A LU M IN IU M  A L L O Y -  
Screws - Nuts - Bolts - Rivets 
Washers - Wood Screws, etc.

C O L D  R O L L E D
METAL SECTIONS

i n  A l u m i n i u m  a n d  L i g h t M e t a l  A l l o y s
More and more engineers and designers are turning to Cold Rolled Sections for the solution to their 
problems; the range and scope are ever widening.
W A R W IC K — the pioneer name in the Cold Rolling process— is always in the vanguard of progress. 
Sections are also produced in a wide variety of metals, including M ild Steel, High Tensile Steel, 
Stainless Steel, Brass and Bronze.

Warwick Rim & Sectioning Co. Ltd.
G O L D S  G R E E N  : W E S T  B R O M W I C H

T E L E P H O N E  : Wcdnesbury 0238

L O N D O N  O F F I C E  :
M o r lc y  H a l l ,  25/26, S t .  G e o rg e ’s S tree t, H a n o v e r  S q u a re . W . l . T e le p h o n e  : M a y fa ir  8783

H o i il eus

ROAD, THAMES DITTON, SURREY. Phone: Emberbrook 4-485/9 
LONDON Showroom: 15/17, Edgware Rd., W.2. Phone: Paddington 8780 & 2519 
MANCHESTER - - 306, Deansgate - - Phone: Biackfriars 9022 & 9610 
BIRMINGHAM - - 16, Prospect Row - - Phone: Aston Cross 3574/5



structural castings !
.■■4ëî>a§igB p æ B B

RENFREW FOUNDRIES LTD
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H o w  up-to-date
are  Y O l i g i t i

This Multiplc-Puncjt Jig Cast­
ing is 13' 7-j." long, 3' 3!" 
wide, 9J" deep and I" thick. 
In strong heat-treated alumin­
ium alloy it weighs 1200 lb. 
Machine-tool manufacturers are 
turning to Light Metal castings 
because of their guaranteed 
soundness and high shock re­
sistance. Light Metal castings 
are easily handled and may be 
machined at high speeds ; they 
cut labour costs and increase- 
production.

Aluminium alloy casting capacity is still 
available. Renfrew Foundries L td . will be 
pleased to co-operate in redesigning com­
ponents as aluminium ajhy/ castings.
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N ew  Coal Mining Equipm ent

xxii

Whuil -- y

M l
:

1

I ' '  iiliif f iP L
I t  h H k I

Branvlj

ral allows fc nake new 
equipment. T hey  are light, s trong and
can’t r u s t - -  three oh many advantages.__ c  h y ' ; T ' C ' C O C ; ; c .  .-c

O ur Technical Developm ent Division will
' _ ’ b ’ v - h - v ' . . . ‘

■ help you. with specific problems, ■ ’ ' ■

Northern Aluminium <OMI a NY LTD  - BA N BU R Y  - O T O N
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G L A S G O W

EDITORIAL OPINION
a Skin Game ”

“  The sabres especially, the blades of which emitted 
a d a rlin g  radiance, fixed, more than all the rest, the 
caliph's attention ; . . (Beckford, “  Vathek.”)

T H E  art of imparting finishes of all sorts, ornamental or utilitarian, to metallic 
surfaces, developed, in all probability, almost simultaneously with that of the 
use of metals themselves. Neglect or forgetfulness, it must soon have been realized, 

could play havoc with tools of the housewife, husbandman and soldier and, notwith­
standing the excellent (even if accidental) formulation of early bronzes and the superb 
rust-resisting quality of primitive irons, the tarnish bogy soon made its presence 
known even in those far-off prehistoric days. Then, it must have been, that a growing 
insight into the nature of the superficial reactions of metal when subjected to treatment 
in various ways with fire, “  chemicals ”  and abrasives, offered the pioneer craftsman 
novel possibilities of fortifying his work against greedy time, the elements and 
careless handling. A  bright polish, besides being decorative and possessing greater eye 
appeal was, he no doubt quickly observed, less susceptible to deterioration than a cruder 
finish. The lasting sheen of fine oriental sword steels was, for centuries, proverbial.

Attack by various media and agents (including weather) upon metals produces typical 
visible effects which have formed an object of study from the remotest ages. The 
pathology of corrosion, however, as we understand it to-day, is a recently matured 
branch of learning, suffused, still, with much of that fanatical enthusiasm which charac­
terizes most original work in science. Thus it is not surprising that, in the pursuit of 
knowledge, we find up and down the country metals in various stages of dress and 
undress, martyred on factory roofs by exposure to rank industrial fogs; spat on by 
brackish mists in the laboratory; stifled by smoke in railway tunnels (yours and mine 
now); alternately soused by the tides and dried by the winds whilst nailed to posts in 
some maritime dock; racked, indeed, till they crack up under the ordeal, or until 
the grand inquisitor is satisfied with the squiggles and hieroglyphics he derives from 
all this jo lly business.



And what about the rest of the world? While a numerical minority is doing its level 
best to knock spots off its hardware, the larger number is employed no less assiduously 
in the application of elbow grease directed to the very opposite end. W e see the 
chemist building up deposits of rust or verdigris, striving to lose metal, in fact, in order 
to garner material for some learned thesis, whilst the lifeguardsman busily burnishes 
his breastplate and the daily help wields a fistful of wirewool on behalf of the 
aluminium saucepans, all with the object of producing a really good shine and, in 
the process, saving metal.

Now  the results of the chemist’s handiwork have been studied from A  to Z  by every 
possible means. It is safe to say that not only do we know all about that layer of 
rust but, furthermore, we can, at any given moment, say exactly what is happening to 
the metal surface beneath it, though it be temporarily hidden by a deposit of reaction 
products. The same confidence in our knowledge is not justified in the case of the 
very valuable work done in keeping our household metalwork bright.

W hat happens to a metallic surface which is “  conditioned ”  by constant cleaning, 
rubbing and polishing, maybe for some half a century? In what way does it alter 
with time as the treatment progresses? Are the factors we must look to merely of 
a physical nature, or have we to reckon with obscure chemical changes? Do we put 
“  something ”  on, or take “  something else ”  off?

In a few special instances some attention has been given to this facet of metallurgical 
science. Cylinder-bore wear, a physico-chemical phenomenon still not fully understood, 
has been gone into most minutely; bearing surfaces subjected to rotary rubbing and 
backwards-and-forwards sliding actions respectively, react physically in typically different 
ways; silver, polished with rouge, acquires a warm gloss, the nature of which may be 
largely explained on purely chemical grounds. The behaviour of the cut-throat razor, 
stropped daily, year in year out, presents a pretty problem in chemistry, physics and 
mechanics.

Let’s go into the kitchen now! Aluminium ware, used every day, “  washed up ”  in 
soapy water, polished with steel wool, occasionally boiled dry and burned and subse­
quently restored by more vigorous treatment with some abrasive cleaning powder, gains 
in character; what is the nature of the conditioning process which occurs here? For 
it is quite certain that, with regular cleaning when first put into service, light-metal 
pans become disciplined to use and, as time goes on, tend, with much less expenditure 
of energy on the part of those whose duty it is to care for them, to get brighter and 
to keep their shine for a longer period. W e have observed this singular behaviour 
especially marked in the case of cast-aluminium-alloy sinks.

M any theories have been advanced in explanation of this amenability to the educative 
influence of the “  daily round,”  the dish cloth and the pot scourer. Some insist that 
there occurs at the working surface selective removal of less “  noble ”  (i.e., more highly 
reactive) constituents, a process which results gradually in the formation of an unbroken 
homogeneous skin of metal naturally resistant to attack. Others, as a variant of this 
theme, suggest that these surface changes in the metal are conducive to the promotion 
of a continuous, uniform and perhaps slightly thickened oxide film. Another school 
postulates the formation of adsorbed films of grease or metallic soaps, these being either 
wholly responsible for the effects we have noted, or reinforcing,the favourable changes 
supposed by others, as we have said, to take place in the body of the surface metal 
itself. Their production, although pre-eminently exemplified by aluminium and 
magnesium, is not confined to these metals; it is likewise apparent in the case of some of 
the brasses and bronzes, but, in its more useful' forms, less noticeable in the case of 
unalloyed copper or the higher aluminium-coppers. Preferential diffusion phenomena 
can. it is thought, play only a very minor role in the conditioning reaction at normal 
temperatures.

In emphasizing this credit side of the corrosion problem (we will call it that for want 
of a kinder term), we are not entirely unmindful of the accomplishments of, and the 
difficulties facing, the supplier and user of applied finishes such as paints, lacquers and 
even sprayed-metal and electro-deposits. There is reason to believe, indeed, that the value 
of these depends, in many cases, almost as much on their ability to prevent alteration or 
“  ageing ”  of an undesirable nature at the metallic surfaces, as upon their intrinsic sealing 
qualities; conversely,'the adhesion and efficacy of enamels, let us say, may frequently 
be promoted by the artificial conditioning of the surface they must ultimately cover.
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It has been amply demonstrated, we believe, that every reason exists for the initiation 
of a coherent research project undertaken with the object of clearing up many of the 
points to which attention has been drawn. This investigation, complete in itself, must, 
at the same time, not be divorced entirely from that devoted to conventional corrosion 
study, for the two aspects are obviously intimately linked.

Indirectly, the phenomenon of conditioning possesses a certain element of sales value 
which, at times, might be turned to good account in connection with the marketing of 
light-metal products for domestic purposes and the food industries. It is suggested, for 
instance, that, where final cost warrants such a step, the normal finishing process be 
supplemented by a further operation designed specifically to expedite surface 
"  stabilization,”  or, at least, to simulate its effects until use and time have enabled the 
normal sequela; of superficial “  ageing ”  to manifest themselves.

Sporadically, lamentation arises concerning the untoward behaviour of certain articles 
of kitchenware when first put into service; surface-darkening may occur, or, at times, 
for example in the case of light-metal washing-up bowls, accusations are levelled against 
the material on the grounds that it causes blackening of crockery; again, water allowed 
to stand in aluminium vessels for any length of time may exhibit, when poured out into 
a glass, a slight fiocculent suspension. These effects, we know, are quite benign and 
are, in general, of a temporary nature. To the uninitiated, however, they may constitute 
cause for mild perturbation. Pre-conditioning of the surface of such ware before it 
be released to the public would, most conclusively, greatly diminish the incidence of these 
complaints and might be achieved by a subsidiary barrelling or tumbling operation, the 
polishing charge carrying with it a medium selected on the basis of previous experiment 
and known to have some influence on the conditioning cycle. In the case of apparatus 
designed for some industrial uses, bread-making, for example, it might be diplomatic 
to include, as a final touch, the actual running of a dough-mix.

A  more speculative proposition is the possibility of surface-treating certain articles 
with metallic soaps before release for sale. This, incidentally, might apply not only to 
aluminium but even more so to magnesium. These substances, well rubbed in to start 
with, and then scrubbed off with clean rags, give an ideal, pre-greased, non-stick, non­
wetting working face.

This line of thought can be pursued far beyond the kitchen wall. Decorative work in 
aluminium, both for interior and exterior work, may be seasoned by judicious treatment 
with one or another popular brand of floor polish, petroleum jelly, or a metallic soap, 
say aluminium naphthenate; such compounds, applied to an unbroken as-cast skin, would 
seem to be especially efficacious in preventing unwanted changes in surface 
appearance. Casual experiment indicates that doctoring in this way controls, very 
desirably, the weathering which takes place on exposure of the metal to the atmosphere. 
Even hot water or low-pressure steam can be turned to good account, so can that 
tried medicine for heresy and porosity— boiling oil.
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NEWS
Oil Pipe Lines

A  R EPO R T  from America 
indicates that as a 

result of the shortage of 
steel the Reynolds Metal 
Company is co-operating with some of the 
oil companies in the U.S. to develop an 
aluminium pipe for the transportation of oil, 
natural gas and gasolene. One project, 
apparently, is for a 10-in. pipeline in 
Argentina, 1,000 miles 
consideration are pipelir

General, Technical 
and C o m m e r c i a l

M ilk Bottles

A N O TH ER  new develop­
ment attributed to the 

Reynolds Metal Company 
of America is an aluminium 

milk bottle. This is intended as an 
improvement on the wax-paper type of con­
tainer and. like it. will be used only once. 
No details regarding design or metal- 
substance are given, but a simple fold-over- 

foil “  can ”  is visualized as the most

À.D.A. Welding Research

RESEA R C H  work on aluminium, which 
has been in progress at Birmingham 

University for 2J years, has now been pre­
sented in summarized form in Research 
Report No. 1, published by the Aluminium 
Development Association.

This publication refers to the work of the 
welding research team, originated by the 
Wrought Light Alloys Association and now 
Sponsored by A.D.A. The work was com­
menced under the supervision of Professor 
D. Hanson with Dr. A. R. E. Singer as the 
first leader of the team, and is now pro­
ceeding under the supervision of Professor 
L. Aitchison. Dr. Singer has been succeeded 
by W . I. Pumphrey, M.Sc.

Ten separate and individual reports are 
summarized and cover, in general, the 
properties of various aluminium alloys at 
elevated temperatures and correlate the 
various researches, indicating their import­
ance in the general plan of research in this 
field. Some of the work referred to has 
appeared earlier in Technical Memoranda, 
Welding Research Reports, and has also 
appeared in the Journal of the Institute of 
Metals under the following titles:—

(1) Properties of the Aluminium-Silicon 
Alloys at Temperatures in the Region of 
Solidus. (A. R. E. Singer and S. A. Cottrell.)

(2) Hot-Shortness of the Alunvnium- 
Silicon Alloys of Commercial Purity. 
(A. R. E. Singer and P. H. Jennings.)
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' I 'H E  p re sen ta tion  o f “ P ic c a d il ly  H a y  r ide  "  a t the P r in c e  of W a le s  T h e a tre , L o n d o n , w a s  n o ta b le  fo r the 
ex ten s ive  use  m ade  o f a lu m in iu m  in  th e  d e co r  b y  A le c  S h a n k s  a n d  executed  b y  J .  S ta rk ie  G a rd n e r , L td . , 

L o n d o n . P ic tu red  a b o ve  is  th e  “  H u n t in g  C u r ta in , "  construc ted  in  lig h t m etal, w ith  ve rtic a l m em bers c o n ­
sisting  of 4-in. d iam e te r 14-gauge n a tu ra l fin ish  tu b e . A p p lie d  cu t-ou ts  a re  in  ¿- in . th ic k  a lu m in iu m , sp ra y  
co lo u re d  in  co p p e r  a n d  go ld . B e lo w  is  a  p ro duction  n u m b e r— “ T h e  P ic c a d il ly  S c e n e ."  A lu m in iu m  is used 
th ro u g h o u t; the  b a c k  c lo th  is b u ilt  u p  w ith  reve rs ib le  lo u v re s  form ed ou t o f 18-gauge sheet, fixed to ve rtic a l 
su p p o rtin g  tubes I- in . d iam e te r 16-gauge; the  scen e ry  is con struc ted  in  a lu m in iu m  sheet, p ierced , and  
re in fo rced  w h ere  necessa ry , the scen ic  effec ts  com p rise  tab le , sun-shade, trees, ca rt, lam p-posts a n d  " E r o s "  on  
p edesta l. T h e  illu s tra tio n  on  the  .p re ced in g  p age show s the  a ll- a lum in iu m  p ro scen ium  a rch  a n d  p roscen ium  
cu rta in . T h e  la ttice  grille  filling  is in  I- in . b y  ¿- in . tw isted  a lu m in iu m  w ith  2-in. d iam o nd  rosettes at in te rcep tion .
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MA S S IV E  aluminium-alloy
cover for a double re­

duction marine engine gear­
box for a French liner under 
construction by John 1. 
Thornycroft and Co., Ltd. 
at Woolston, Southampton. 
The cover is cast in D .T.D. 
424 in Thornycroft's own 
foundry.

(3) Hot-Shortness of Some Aluminium- 
Iron-Silicon Alloys of High Purity. 
(A. R. E. Singer and P. H. Jennings.)

An appendix is devoted to a subject of 
considerable importance and interest. Some 
confusion has arisen in the past— as was 
indicated during the discussion of the three 
papers mentioned at a meeting of The 
Institute of Metals, on the use of such 
terms as “  hot-shortness.”  Three terms used 
in the text of the present report, namely, 
hot-shortness, hot-short composition range 
and hot-short temperature range, are defined 
in the appendix to avoid any further mis­
understanding.

The report itself is very well produced and 
presents factual matter in a concise form. 
The graphs and diagrams are reproduced 
sufficiently large to permit detailed investiga­
tion and thorough understanding of the facts 
presented. This, it is hoped, will be the 
forerunner of a series of publications, 
presenting concisely, for the benefit of the 
industrialist, the results of current research.

suppliers. The main part of the book con­
tains detailed specifications.

Copies are available on application to 
Northern Aluminium Co.. Ltd.. Banbury. 
Oxon.

Indian Wild-Barlield Co., Ltd.

FOR many years, the interests of the above 
company in India have been in the hands 

of Alfred Herbert (India), Ltd., and. the 
formation of the Indian Wild-Barfield Co- 
Ltd., supplements rather than supplants the 
long co-operation.

The company has been formed to cover 
sales and service of standard Wild-Barfield 
furnaces and equipment in the dominions of 
India and Pakistan and adjoining countries, 
and to carry out assembly and other con­
structional work as occasions demand. In 
addition, the company has been appointed 
sole distributor and agent for the produc­
tions of G.W.B. Electric Furnaces, Ltd.

The local management is under the control 
of R. A. P. Misra, who has recently 

returned to India after a pro­
longed stay in England, during 
which he gained a thorough 
knowledge of the design, con­
struction and practical uses of 
Wild-Barfield furnaces. The 
address of the company is Fori 
Chambers, 6-10. Dean Lane. 
Hammam Street, Fori. Bombay.

“  Little Black Book ”  Revised

TH E  booklet, “  Specifications for Alu­
minium and Aluminium Alloy Products.”  

published by the Northern Aluminium Co.. 
Ltd.. first appeared in October, 1940, and 
became well known as “ the little black 
book." Since that date it has been reissued 
several times and by 1945 was out of print. 
It has now reappeared, completely revised 
and brought up to date.

In addition to the usual index of specifica­
tions (BS/STA7 Schedule, British Standard 
and D.T.D.) pages are devoted to proprie­
tary names with an idex thereto, and

Magnesium News—Chairs

RE C E N T L Y  placed in service ort the 
Chicago, Milwaukee, St. Paul and 

Pacific Railroad's streamlined trains were 
several hundred new dining-car chairs con­
structed from the lightest structural metal— 
magnesium. Developed in co-operation 
with The Dow Chemical Company, these 
chairs are of welded tubular construction 
and have a baked enamel bronze finish.

They are so light that four of them weigh 
approximately the same as one traditional 
dining-car chair. A  comparison between the 
difference in weights of various types of
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chair frame is: wood or steel, 
13 lb.; magnesium, 3 lb.

Reasons for adopting mag­
nesium dining car chairs, ir, 
addition to weight saving, in­
cluded a reasonable production 
cost and, on estimate, cheaper 
maintenance. Although they 
have been in use a com­
paratively short time, the chairs 
have proved extremely satisfac­
tory. and are expected to give 
good service here and in other 
trains.

TH E  passenger coach and the 
dining car on the U.S.A. 

railways maintain a friendly 
family atmosphere, surprisingly 
absent from their English 
counterparts. The introduction 
of modern materials and designs 
in no wise disturbs this effect ; 
we welcome, therefore, the ap­
pearance of these welded tubular 
ultra-light alloy chairs— fore­
runners, we hope, of a long and 
successful line of magnesium 
furniture.

Materials Handling Show

MO D ELS demonstrating the advantages 
of magnesium over steel as a struc­

tural metal for materials handling equipment 
were displayed at the annual Materials 
Handling Show held at the Civic Audi­
torium, Cleveland, from January 12 to 
January 16.

Light in weight, strong and rigid, mag­
nesium is a metal with many future possi­
bilities, as was indicated by models of 
experimental as well as tested products 
exhibited by Magline, Incorporated, of Pin- 
conning, Michigan, and the Magnesium 
Company of America, of Chicago, Illinois.

Hand trucks of sturdy construction, 
capable of accommodating heavy loads but 
in themselves light weight, permit increased 
pay-loads, whilst magnesium dockboards 
weigh only a fraction as much as corre­
sponding sizes in steel, yet can be moved and 
placed with less labour and increased safety 
to worker. Both the Magnesium Co. of 
America and Magline Inc. showed models.

Also shown by the Magnesium Co. was a 
new range of barrel skids and several models 
of grain shovels, where the light weight and 
rigidity of magnesium was an outstanding 
feature in both applications.

The flexible design characteristics of mag­
nesium were ably illustrated by 
a barrel truck of welded tubular 
construction exhibited by Mag­
line Inc., who also had on view 
a can fork constructed of ex­
truded magnesium tubing.

AT  the left is the “  Conabar "  
coffee percolater exhibited 

at the Hotel, Restaurant and 
Catering Exhibition. The 
machine is gas operated and 
the stands upon which the glass 
vessels rest are of cast aluminium. 

(C o u r te s y  B r it is h  G a s  C o u n c il. )
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from Argentine business men at the time of 
the visit was “ when will the British Trade 
Mission arrive? ”

The St. Merriel had shown the British 
Mercantile Flag, it had shown British 
machine tools, and both caused great enthu­
siasm. Amidst applause, he added:

“  I was never more proud to be a Britisher 
— the Lion still has a kick in his trade 
legs.”

The St. Merriel has returned to 
London, having sold practically her 
complete exhibition of machines. In 
addition a heavy volume of enquiries

A T  the left: the M .V. St. Merriel. 
just returned from South America 

after her successful exhibition tour. 
Inset, a view of the exhibition.

TH E R E  is a moral in the illus­
tration presented here at the 

right. Unbelievers have ventured 
to remark that the light-alloy 
nutcrackers pictured on page 17 
of our January issue were nothing 
more than an interesting experi­
ment ; the particular specimen 
we now reproduce, however, is 
in duralumin, was made in 
Germany in 1928, and has been 
in constant use ever since.

St. Merriel Returns

ON September 10, 1947, the M.V. St. 
Merriel sailed for ports in South 

America with an exhibition on board 
organized conjointly by E. H. Jones 
(Machine Tools), Ltd., and the South 
America Saint Line. She has now returned 
to this country after a highly successful 
journey.

A  dinner was held on board the ship on 
January 8, 1948, to celebrate the return.
G. C. Hibbert, general manager and director 
of E. H. Jones, whilst speaking about the 
results of the exhibition, said:

“  This exhibition has proved that we could 
be firm business friends with our South 
American visitors— were it not for 
politicians! "

He went on to say that a constant cry

have been received from the three 
countries visited, Argentina, Brazil and 
Uruguay, whilst the reputation of 
British machine tool and instrument 
craftsmanship has become firmly estab­
lished in industrial South America.

She was visited by some 500 invited 
business men and officials at each of her 
ports of call.

Calcium Metal

AC C O RD IN G  to a recent announcement, 
New Metals and Chemicals, Ltd., 16, 

Northumberland Avenue, London, W.C.2, 
have been appointed sole distributors for the 
United Kingdom for calcium metal produced 
by Dominion Magnesium, Ltd.

Safety Device for A.C. Welding Equipment

AN  important safety device to protect 
operators during the changing of elec­

trodes on A.C. transformer-type electric arc- 
welding machines has been developed by 
Murex Welding Processes, Ltd.

This type of machine which operates on 
a relatively high open-circuit voltage, usually
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H I G H
a k e  l i g h t  w o r k  of  i t  wi t h  D U T Y

A L L O Y S
H I G H  D U T Y  A L L O Y S  L I M 1 T K J J ,  S L O U G H ,  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 D  C A S T I N G S  I N  • I I 1 D  U ¿1 1 N I  U M* A H M T N I U M  A L L O Y S
(Regd. trade mark)

HENRY FORD DIDN’T LIKE n , „ ry f« ,h  , i„  ir„ ,

man to make a light-weight molor-car. He didn’t see the use in pushing 

a lot of unnecessary weight around. He realised that if he could reduce 

the power of gravity (g for short) he’d be on to a good thing. To-day, if 

only manufacturers would realise it, we have forged a fine weapon against 

the power of g -w e  have a range of light alloys developed by 11.0.A. 

that make for extreme lightness without loss of strength. Next'time you 
have a production problem . . .
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AN ambitious and eminently 
successful aluminium alloy 

pressure die casting with steel 
insert, by Shield Alloys Ltd.. 
Brook Street, Tring. Herts. It is 
for the Desoutter Type “ B "  
electric Drill Gun pictured i-r the 
group.

Reminiscent of these good wishes at the 
turn of the year is the publication “  Birle- 
comedy 1947,” received from Birlec, Ltd. 
This unusual approach to the usual season's 
greetings is a humorous treatment of the 
practical advantages of an export trade.

We understand that Birlec. Ltd.. wish to 
send their greetings to anyone who is 
interested.

Surface Finishing

W E  have received from the Aluminium 
Development Association their Informa­

tion Bulletin No. 13, entitled “  Surface 
Finishing of Aluminium and its Alloys.” 
The publication pays due attention to such 
subjects as cleaning and degreasing pro­
cesses, emphasizing their importance in any 
finishing process. The finishing processes 
proper are divided into four groups— 
mechanical, chemical, electro-plating and 
paint finishes. A  selected bibliography is 
given and also, two lists of relevant specifi­
cations.

Copies are available on application to the 
Aluminium Development Association, 33. 
Grosvenor Street, L'ondon;,,W. 1.

“ Diamond ” Brand Hot-plate Ware

RE F E R R IN G  to the illustration on page 
22 of the January issue of “ Light 

Metals ”  the London Aluminium Company, 
Ltd.. has pointed out that the “  Diamond " 
brand hot-plate ware was wrongly described 
as being spun aluminium, whereas it is in 
fact deep-drawn press work.

in the region of 80 to 100 volts, can be 
dangerous to operators who do not observe 
the necessity for switching off before 
changing electrodes. The new device, which 
is known as the Murex Safety Device for 
A.C. welding equipment, provides a means 
whereby the voltage across the electrodes is 
reduced to a safe figure whilst the machine 
is not in actual operation without inter­
fering with the operation of the machine.

By means of a timed relay device, within 
a fraction of a second of the termination of 
a welding run the voltage is automatically 
reduced to approximately 30 volts. To 
commence welding again the electrode is 
touched to. the w'ork in the normal manner, 
causing an auxiliary circuit to close the relay, 
restoring full welding voltage and current. 
The unit is introduced into the secondary 
circuit of the transformer and is compact 
and robust. It does not entail separate 
leads or controls on the machine.

Production of this component has already 
commenced. It is anticipated by the makers 
that it will be in demand particularly-w'here 
work is carried out in the open or on struc­
tural work. It is especially useful in con­
fined spaces and can be considered essential 
where native labour is employed abroad.

Vive l’Export

CH R IST M A S  has come and gone and now 
energies are directed towards ensuring, 

in the New Year, that prosperity W'hich was 
• so heartily wished from all quarters.

C
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P IC T U R ED  in the above group is a bedstead manufactured by Horatio M yer and Co., 
Ltd., Vauxhall Walk, London, S.E.I1 , with legs and supporting brackets cast in 

aluminium alloy by Shield Alloys, Ltd., Brook Street,. T ring ,. Herts. An interesting 
feature is the curved surface to the foot of the leg; this is designed to protect carpets.

“ El Problema de la Corrosion Metalica.”
By Emilio Jimeno. Pp. 237. Madrid. 
Ministerio de Marino. Instito Espanol 
de Oceanographia. 1947.

TH E reader who is aware of the unfortu­
nate dearth of authoritative technical 

books In the Spanish language will welcome 
Prof. Jimeno’s treatise on corrosion.

The preface and introduction, in which 
the author shows himself philosopher as 
well as scientist, indicate the importance of 
a sound knowledge of the fundamental 
scientific principles, both physical and 
chemical, underlying the problem of corro­
sion and sets out to deal clearly and con­
cisely with the theory of the more important 
types of corrosion.

After giving a general survey of the 
problem and a brief history of earlier 
theories of corrosion, the author goes care­
fully into chemical and electro-chemical 
attack, dwelling at some length on bimetalic 
corrosion. Attention is given to direct oxida­
tion, including action at high and ordinary 
temperatures and the effect of moisture and 
atmospheric gases. The formation of

natural and inhibitor-produced films is 
covered and the author goes on to treat 
corrosive agents, and the influence- of struc­
ture and stress on the nature; of corrosion.

Several pages are devoted to the' action of 
living organisms and marine fouling. The 
last and largest chapter deals with methods 
of protection, and it is only here that any 
criticism may be raised.

Only three pages are devoted to protection 
by paints, and it seems unfortunate that so 
little space is conceded to the cheapest and 
most widely used form of protection. Prob­
ably because the author has dealt so shortly 
with this subject, wide and important aspects 
of it are omitted, and the over-condensation 
of the other material will undoubtedly give 
rise to misunderstanding. For example, it 
is not wise to class together as inhibitory 
pigments red lead, zinc chromate, zinc oxide 
and lead chromate without reference to 
their specific properties in relation to appro­
priate binders and the metal surfaces to 
which they are applied.

While protection by metal coatings and 
chemical treatments is more fully covered.
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ON  Ja n u a r y  14 som e 40 of the le a d ing  in d u s tr ia l 
co rresp on d ents  of the  O ve rsea s  Press, v is it in g  a 

n u m b e r o f co m p a n ie s  in  the  H a w k e r- S id d e le y  g roup , 
m ade a  tou r of the  R e d d itc h  fa c to ry  o f H ig h  D u ty  
A llo y s . L td .  P ic tu red  on  th is  p age a re som e o f those 
w h o  p a rtic ip a ted  in  th is  even t. L e f t  to  rig h t : (1) 
D . C . E m b le y , p u b lic ity  o fficer, H .D .A .  ; H .  G . 
H err in g ton , m a n ag in g  d ire c to r, H .D .A . ; L u c ja n  B lit . 
“  R o b o tn ik ,”  W a rs a w . (2 ) C.. A . G .  H ic k s . H a w k e r-  
S id d e le y  S a le s  C o - o rd in a tio n  D e p o rtm en t ; H . G . 
H e rr in g to n  ; M is s  R o b e rtso n  a n d  L .  W .  R o b e rtso n , 
S i r  W .  G .  A rm stro ng  W h itw o r th  A irc ra ft  L td .  (3 ) 
J .  A . M a y ,  “ C h r is t ia n  S c ie n c e  M o n ito r “  ; M r s .C .  B . 
H a lls tro em , “ S v e n s k a  M o rg o n b ia d e t ."  S to c k h o lm ; 
M rs . W .  M a c G o w a n ,  “  N e w  Y o rk  S u n  ”  ; M is s  G .  F .  
S z a b o . “  U j  M a g y a ro s z a g ."  B u d a p e s t ; M is s  C . J .  
A u b re y , H .D .A .  (4/ D . C . E m b le y  ; G .  A . H u n t, 
com m erc ia l m anage r, H . D . A . : M rs . W .  M a c G o w a n , 
“ N e w - Y o r k  S u n .“  (5 ) S .  C o tto n , p ress officer, 
M .O .S .  ; W . S a v a g e , B .O .T .  ; M .  S c a n lo n , H .D .A . ; 
I. H .  B u c h i, “  H in d u s ta n  T im e s .”
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AR R A N G ED  and executed by J. Starkie Gardner, Ltd. the display panel 
shown here demonstrates the range of extruded magnesium-base alloy 

sections manufactured as production lines by The White Metal Rolling and 
Stamping Corporation Brooklyn, New York. Section thicknesses range from 

in. to i  in. and section dimensions up to an equivalent containing circle 
of 5 ins. diameter. It w ill be noticed that the range of shapes in no way falls 
short of that representative for aluminium-alloy extrusions, and that, equally, 
for complexity of form and variety of section, there is nothing to choose between 
the possibilities offered by either material. Contrary to certain difficulties 
experienced in sheet-rolling practice for the ultra-light alloys, most magnesium- 
base alloys extiude very readily.



February, 1948 LIGHT METALS 71

A t t r a c t i v e  double
pedestal aluminium desk, 

with stove-enamelled ripple 
finish in olive green or black. 
The top is specially treated to 
provide a smooth and durable 
surface. (Courtesy Nu-Bilt 
Typewriters Ltd., 25-27. South­
ampton Row, London, W .C .I.)

the author has tried to embrace too many 
types of process rather than stress the better 
and more frequently used ones. It is dis­
appointing to find only a few pages devoted 
to light metals, and in view of the consider­
able work done recently on the electro­
plating of aluminium, one is surprised to find 
reference to one rather obscure 
electrolyte containing zinc sul­
phate and /9-naphlhol.

The book is well documented 
with 152 references and con­
tains a short bibliography.
There is a fairly full and accu­
rate index.

sales research and statistical section under
C. G. McAulifTe, as manager. The new 
department is known as Publicity and Sales 
Research Department and commenced opera­
tion on January 1, 1948. E. G. Fielding, 
responsible for the publicity work of the 
department, has the title of publicity officer.

Foundry man’s Compendium

A N E W  publication of great interest to 
all foundrymen is being offered for sale 

by Foundry Services, Ltd., of Long Acre, 
Nechells, Birmingham. This “  Foseco 
Foundryman’s Compendium ”  contains a 
wealth of tabulated data -of great value to 
those engaged in the foundry trade. Pro­
duced in a useful size (6| ins. by 41 ins.), 
it is recommended as a valuable pocket 
reference, and is available in two finishes; 
leather bound, price 7s. 6d., or with board 
cover, price 5s.

Recent Intelligence

THE following announcements have been 
received:—

British Aluminium Co., Ltd., The M id­
land Warehouse at 17-18. Providence Street, 
Cradley Heath, Staffs, is 'now in full 
operation.' (Tel., Cradley Heath 6881.) 
The Midland branch office remains at 
Lansdowne House, 41, Water Street, Bir­
mingham, 3. (Tel., Central 3053; Telegrams: 
" Britalumin, Birmingham.")

The publicity and sales research depart­
ment of the British Aluminium Co., Ltd.. 
has been reorganized on the retirement of
H. Cousins, publicity manager. He retired 
at the end of January, 1948. at his own 
request, after completing 40 years’ service 
with the Company.

As a consequence, the publicity depart­
ment has been combined with the present

Aluminium for Export

W E  wish to make a correction with regard 
to an item in our January issue under 

the above heading, in which it was stated 
that Messrs. Calum Grant and Partners, Ltd.. 
Macmerry. had received a contract of 
£160.000 worth of light-alloy equipment for 
postal and railway services in South Africa. 
It has been drawn to our attention by Alloy 
Developments (Lothians). Ltd., that they 
hold this contract direct from the Union of 
South Africa and that Messrs. Calum Grant 
and Partners, Ltd., are engaged as sub-con­
tractors fabricating part of this contract.

Aero Research, Ltd.

W E  are informed that Aero Research, Ltd., 
Duxford, Cambridge, which has for 

some years held the rights of manufacture 
from Ciba, Ltd.. of melamine-formaldehyde 
resins for adhesives and the like, has now 
concluded arrangements with Ciba. Ltd., 
covering a number of novel plastics, includ­
ing melamine-formaldehyde resins for 
textiles, wet strength paper and other appli­
cations, as well as the new metal-to-metal 
adhesive and casting resin known as 
" Araldite ”  (see "L ight Metals," 1946/9/ 
356). An advantage of Araldite lies in the 
fact that, in application it does not demand 
the use of pressure for effecting an adequate 
join. It is thus admirably suited for large- 
area sheet work and for jointing “ on the 
site."
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Light Alloys in

T h e  I n t e r n a l - C o m b u s t i o n  E n g i n e

Continued from “ Light Metals,”  1948/njjO, this Section 
of the Account Considers the Application of Light Alloys 
to Crankcases and Sumps fo r all Types of Engine 
and Introduces a Discussion on Light Alloy Bearings

W ITH  all engines the inevitable bulk of 
the crankcase makes the application of 

light alloys to this component of consider­
able importance from the point of view of 
reduction of dead weight. In actual fact, 
light alloy crankcases have been used in 
enormous numbers of internal-combustion 
engines, although they tire not now so 
popular in the automobile engine as they 
were. Let us, therefore, deal with the case 
of the automobile engine first. Originally 
such engines employed a one-piece iron 
casting for crankcase and cylinder block, 
but, in the interests, of reduced weight, a 
two-piece construction was later employed 
consisting of an iron block and a light alloy 
crankcase. Such a construction was 
employed in the engine of the Rolls-Royce 
Phantom III. Where the crankcase was cast 
in R R  50 and weighed 130 lb. when 
machined and in the 3 -litre and 4.3-litre 
Alvis. engines, where the crankcases were in 
L.5. The difficulties associated with the use 
of studs in light alloy construction were 
by-passed by the employment of through 
bolts. The Alvis engines, e.g., employed 
through bolts of alloy steel, which passed 
through the crankcase from the main bear­
ing caps up to the top surface. Collars on 
the bolts fitted recesses in this surface, and 
an upward prolongation was used to nass 
through the cylinder block flange and to 
carry an holding-down nut. The success of 
the plan was first established by the famous 
Alvis Speed Twenty power unit, and caused 
it to be used for the more recent 3J-litre and 
4.3-litre engines. The 12-cylinder Hispano- 
Suiza engine, which was a V-type unit 
developing 220 b.h.p. from a total cylinder 
caoacitv of 9.4 litres, employed an alu­
minium alloy crankcase in conjunction 
with a light metal cylinder block fitted with 
wet iron liners.

Naturally the use of an aluminium 
crankcase, carrying an iron block with 
integral bores, is more costly than the one- 
piece iron casting so widely used, but there 
are numerous advantages and the true 
difference in price is probably much less 
than is often supposed. Apart from a

valuable reduction in weight, the aluminium 
crankcase is kinder to the bearings, because 
it permits a readier conduction and 
dissipation of heat. Consequently it is 
widely used in sports cars, where good 
performance and the ability to withstand 
hard driving are essential. In small cars 
the most famous example is, of course, the 
Austin Seven.

In considering the cost of aluminium 
construction, in addition to the high cost of 
light alloy per lb. in comparison with cast 
iron, one must also bear in mind the smaller 
quantity of light alloy required in view of 
its lower density and economies due to its 
case-of machining and handling. In illus­
tration of this we quote an example taken 
front a booklet published by the British 
Aluminium Co. in 1938 and which, there­
fore, refers to economic conditions ruling a 
year or two before that.

Some years ago Mr. L. H. Pomeroy 
designed two well-known engines in which 
an aluminium crankcase was used in con­
junction with a single iron casting com­
prising, a cylinder block with integral head. 
As compared with previous engines of 
equivalent size and type, the cost involved 
by this change worked out as follows:—

Iron crankcase: Weight, 90 lb.; cost of 
casting (at 4d. per lb.), £1 10s.; machining 
cost, including 200 per cent, overheads. 
£2 5s.; total cost, £3 15s.

Aluminium crankcase: Weight, 45 lb.: 
cost of casting (at Is. 4d. per, lb.), £3: 
machining cost, including 200 per cent, 
overheads. £1 2s. 6d.; total cost, £4 2s. 6d.

This' interesting example shows how a 
ratio in basic cost per lb. of 4 to 1 is 
reduced, in the final prices of the two 
articles, to a ratio of about 1.1 to 1. This 
is not a big sacrifice to make for a saving 
in weight of about 50 per cent. It must be 
added that to obtain the full advantage of 
the machinability of aluminium necessitates 
a suitable plant capable of providing speeds 
and feeds, suited to this material. To bring 
the above figures into line with present-day 
conditions, one must increase the price of 
cast iron and multiply the machining costs
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in both cases by a factor of around l .4; the 
cost of casting the aluminium alloy will show 
a smaller pro rata increase. The effect of 
these adjustments is to make the increased 
cost of this particular aluminium crankcase 
over the iron component smaller than ever, 
probably even a negative quantity.

However, this method of construction has 
been found to possess certain disadvantages, 
notably a lack of stiffness due not to the use 
of light metal, but solely to the two-piece 
construction. The tendency has been, there­
fore. to develop the one-piece combined 
crankcase and cylinder block and, in the case 
of the automobile engine, monobloc con­
struction in cast iron has largely displaced 
the aluminium crankcase,

Diesel Engine Crankcases
In the case of Diesel engines, however, the 

quest for that efficiency which follows in 
the wake of light construction has proceeded 
with greater vigour and more audacity, and 
the result has been monobloc construction 
not in cast iron but in aluminium alloy. A 
number of large cast aluminium crankcase- 
cylinder block units are illustrated. Naturally 
the foundry problems involved are not 
simple, but there are available several 
aluminium-base alloys which are quite 
capable of rising to the occasion.

Perhaps the major requirement of a 
crankcase is stiffness, but in practice the 
design of a light-alloy Diesel crankcase 
is really settled in the foundry, since 
castings of this nature which will run 
comfortably and soundly into the inevit­
ably extensive and varying mould sections 
will probably be stiff enough in prac­
tically any good alloy. For this reason 
there is seldom any necessity to employ 
special high-tensile material, and a “  general 
purpose”  alloy will probably do the job and 
cost less.

Where a combined engine casting is con­
cerned, the casting also does duty as a water 
jacket, and the upper parts are brought into 
the region of fairly high temperature 
changes.

The liners are pressed into the casting and 
are usually of the wet type. In some 
instances a light-alloy cylinder sleeve is used 
in conjunction with a wet or dry liner in 
cast iron or steel. Apart from reduction in 
weight, more efficient cooling is obtained, 
and the composite assembly is said to over­
come difficulties due to differential expansion 
of the ironvand the light-alloy piston.

Nevertheless, rrionobloc construction :in 
Diesel engines is by no means universal and 
crankcases which are also bedplates carrying 
the bearings'and having a separate cylinder 
block bolted to them have been produced 
as light-alloy castings of considerable- size. 
Edwards, Frary and Jeffries in their classic 
volumes on “ The Aluminium Industry”

refer to a cast aluminium bedplate weighing 
3,800 lb. This must have been produced 
prior to 1930. Some manufacturers of large 
engines have given the welded-steel crank­
case and cylinder block considerable thought 
as a means of reducing weight and, in some 
cases, have either built a few of these engines 
or built them in production. When very 
small production is considered, this type of 
construction sometimes appears most 
economical, but a satisfactory welded-steel 
crankcase requires considerable research 
work, and this same crankcase and cylinder 
block can be made lighter by using an 
aluminium casting. Cast-iron crankcases 
will, no doubt, always be cheaper than 
aluminium for these parts, but. where light­
weight is of importance, the saving in weight 
made possible by the use of aluminium 
usually pays very satisfactory dividends.

In redesigning iron crankcases for casting 
in light alloy, service conditions must be 
closely analysed and the foundry charac­
teristics of the light alloy to be employed 
•should also be considered. Jackson, in a 
paper presented at the summer meeting of 
the Society of Automotive Engineers. 
June 1-6, 1941, and entitled “  Aluminium- 
alloy Applications for Major Diesel-engine 
Parts," has examined this aspect in some 
detail, double horizontal ribs result in 
better stress distribution, whilst box-sections 
confer increased rigidity and serve both as 
manifolds for the lubricant and as engine- 
supporting flanges.

The Gardner 4LK engine employed a 
magnesium alloy crankcase and sumo in 
conjunction with aluminium alloy cylinder 
block and cylinder heads.

It is only natural that considerable 
interest should have been taken in the 
possibilities of light alloy crankcases in oil 
engines designed for aircraft and lighter- 
than-air craft.

Both Germany and America have 
developed compression-ignition engines of 
high power/weight ratio suitable for air­
craft. It was, in all probability, the 
disaster of the R.I01 in 1930 which 
influenced the Zeppelin Aircraft Construc­
tional Works towards the exclusive use of 
compression-ignition engine propulsion in 
their commercial dirigibles.

The modern version of the unit is the 
Mercedes-Benz D.B.602. developing a con­
tinuous output of 800-900 b.h.p. with a 
maximum of 1,200 b.h.p. Light alloys are 
used extensively in this engine, a special 
light alloy being employed for the pistons. 
The crankcase is in silumin gamma cast in 
one piece, the design incorporating rib 
stiffeners and transverse partitions. Details 
of the latest design of this unit have not 
been fully revealed, but the performance of 
the airship “ Hindenburg”  in multiple 
crossings of both the North and South
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Atlantic evidenced that it was a commerci­
ally successful proposition.

The Guiberson comprcssion-ignition 
engine model A-1020 is an outstanding 
achievement designed for use in aircraft. 
It is a conventional nine-cylinder, air- 
cooled radial motor of the four-cycle, two- 
valve type. Bore and stroke are 5.125 and 
5.500 ins. respectively, the capacity being

alloy. It supports the crankshaft in roller 
bearings of large diameter, with a ball- 
thrust bearing to take the airscrew loads. 
The rear of the crankcase contains the 
valve-tappet guides and the fuel-injection 
pumps, the latter being located so that they 
connect with a fuel duct bored in the rear 
part of the crankcase.

Aluminium crankcases are popular in

Fig. 48.— Pictured at the 
right is a fractured Gardner 
Elektron crankcase pre­
pared for making good by 
welding. Above, the repair­
ed crankcase after machin­

ing and chromating.
(Illustrations by cour/rsy o f  British  

O xjgzn  Co., L td.)

1.021 cubic ins. Operating at a compres­
sion ratio of 15 to 1, the rated power is 
320 h.p. at 2.200 r.p.rn.. with 340 h.p. at 
2.250 r.p.rn. available for take-off. The 
specific fuel consumption at full-rated 
power is 0.38 lb. per h.p. hr. The overall 
diameter of the engine is 47 ins., the weight 
being 620 lb. The weight per h.p. ratio is, 
therefore. 1.96 lb. per rated h.p.

The crankcase, in two parts bolted 
together on a centre line, is of aluminium

motorcycle engines and in the engines of 
motorized bicycles. Good heat conductivity 
is a desirable attribute, and this component 
has sometimes been made with a ribbed 
profile to assist in dissipating heat to the 
atmosphere. Magnesium alloys have also 
been used for crankcases and sumps, both 
as castings and as pressings from sheet 
metal, and present the advantage of a still 
greater reduction in weight.

In certain cases, the crankcase has been
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made further to participate in the cooling 
system by conducting the heat from the 
cylinders and cylinder head down to the 
crankcase by direct contact surfaces at the 
joints. So far, this interesting example of 
heat transfer via aluminium surfaces of high 
heat conductivity has necessitated some 
accurate machining at the joints, an opera­
tion which might possibly be avoided by the 
use of gaskets of pure aluminium, the soft­
ness of which would enable a good seal to 
be obtained.

As regards the light alloy most suited to 
the production of crankcases, much depends 
on the type of engine to which the com­
ponent is to be fitted. The smaller types 
demand alloys that flow well in the molten 
condition to produce sound castings of 
intricate design and variable section. In 
larger types of crankcase, the emphasis 
shifts in the direction of strength and 
rigidity. Where monobloc construction is 
employed, the metal is exposed to greatly 
increased temperature variations around the 
cylinder bores and to the qualifications of 
ease of casting and rigidity must be added 
the possession of an adequate resistance to 
thermal shock.

For automobile work the stock alloy used 
to be L5, but this was already becoming 
obsolescent before the war, and the war has 
hastened the process. The reasons were, 
first, the development of something better 
through research, and, secondly, the need 
for absorbing masses of duralumin scrap 
arising through the manufacture and subse­
quent destruction of an enormous output of 
planes and other munitions of war. Soon 

after the outbreak of hostilities there came 
into extensive use the alloy designated
D.T.D.424, designed to mop up duralumin 
scrap and so to release the maximum
amount of virgin material for aircraft. 
This alloy is made up of 75 per cent,
duralumin scrap, 20 per cent, virgin 
aluminium and 5 per cent, silicon, and it 
seems destined to take the place of many 
of the older casting alloys of the cheaper 
class for general purposes in the coming 
years, even in the unlikely event of the
sources of suitable scrap drying up. By 
former standards it is notably easy to cast 
either in sand or permanent moulds, has 
adequate strength for a wide range of uses, 
and will certainly be cheap. It appears to 
possess a stability in service not shared by 
the older alloy L.5.

Stronger alloys, in roughly increasing 
order of cost, are Birmasil Special (D.T.D. 
264) U.T.S. 12 tons per sq. in., 0.1 per cent, 
proof stress 4.5 tons per sq. in., elongation 
2 per cent.; Alpax Beta (D.T.D. 240) U.T.S. 
11 tons per sq. in., 0.1 per cent, proof stress 
6 tons per sq. in., elongation 1.5 per cent.; 
RR50 (D.T.D. 133B) and Ceralumin B
(D.T.D. 287) U.T.S. 11 tons per sq. in., 0.1

per cent, proof stress 7.5 tons per sq. in., 
elongation 2.5 per cent. Of these alloys, the 
first two are used without heat treatment, 
whilst the last two require a low tempera­
ture heat treatment but no quench. Any 
idea of quenching such a large and com­
plicated component as a crankcase is, of 
course, quite out of the question.

Two magnesium-base alloys are suitable 
for this application, D.T.D. 59A and
D.T.D. 289, the first alloy being in the 
as-cast condition, whilst the second specifi­
cation covers the same alloy in the heat- 
treated condition; again quenching is not 
required. The mechanical properties of two 
tymcal alloys to these specifications are: 
Elektron A.8 (D.T.D. 59A) U.T.S. 9 tons 
per sq. in., 0.1 per cent, proof stress 4 tons 
per sq. in., elongation 2 per cent.; Mag- 
numinium 181 (D.T.D. 289) U.T.S. 13 tons 
per sq. in., 0.1 per cent, proof stress 4.5 
tons per sq. in.. elongation 6 per cent. 
(Mechanical properties quoted here were 
current at the time of writing; figures should 
be confirmed by reference 'to the latest 
specifications.)

Sumps
In many types of vehicle the attainment 

of continuous high speeds leads to the 
problem of how to dissipate heat rapidly 
from the hard-worked bearings. The use 
of an aluminium crankcase is a help, as 
already mentioned, but the provision of an 
efficient oil-cooling unit is equally important. 
This has been widely recognized and many 
makers, now fit aluminium sumps of large 
capacity with external fans to assist in heat 
conduction. The Rolls-Royce and Bentley 
units and the 2.1- and 3¿-litre SS engines are 
good examples in which these large, finned, 
aluminium sumps are fitted. Even Diesel 
engine sumps often incorporate thin external 
fins to assist in cooling the lubricating oil. 
Ordinarily they are not called upon to with­
stand great stress except where the sump is 
specially designed to take part of the crank­
case stresses. Nevertheless, they can account 
for a lot of weight and they are quite com­
monly made of aluminium, or even mag­
nesium alloy, not only for greater cooling 
effects but also for lightness, ease of hand­
ling. and appearance.

Alloy requirements for these are not 
usually critical. Where the sections are very 
thin or where deep, fine finning is called 
for, the aluminium-silicon range of alloys are 
most suitable. In other cases, D.T.D. 424 or 
another of the general-purpose light alloys 
will be found quite suitable. Where sea­
water spray may be encountered, D.T.D. 165 
(Birmabright: 3.0 — 6.0 per cent. Mg, 0.25 - 
0.75 per cent. Mn, remainder A l)  cannot be 
bettered and where the minimum weight is 
required, magnesium-base alloys are ideal 
(D.T.D. 59A or 289). Where the sump is 
designed to take part of the crankcase
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stresses, one of the alloys recommended 
for the casting of crankcases (Birmasil Spe­
cial, Alpax Beta, R.R.50 or Ceralumin B) 
should be employed.

In marine engines, light alloy sumps 
require protection from the effects of bilge 
water. The question is an important one, 
but it is not limited to the use of light alloys 
and applies equally to cast iron. The latter 
is usually painted: bitumastic paints are pre­
ferred, and a good bitumastic paint will go a 
long way towards protecting an altiminium- 
alloy sump. Sumps of the dimensions 
required for marine diesels are generally cast 
in alumtnium-silicon alloy, which is fairly 
resistant to corrosion; alloys from the'alu- 
minium-magnesium scries (Birmabright) are 
even less affected by sea-waler and are satis­
factory for the purpose in other character­
istics. In the extreme cases, the light alloy 
sump should be anodized and then painted 
with bitumastic paint, this combination 
affording complete protection.

Bearings
W h i l s t  a f e w  

matters relating to 
the employment of 
light alloy bearings 
still remain to be 
settled, sufficient evi­
dence is now avail­
able to show that 
certain aluminium 
alloys c a n  g i v e  
reliable and highly 
satisfactory perform­
ance as bearing 
metals. They • have 
h i g h  l o a d i n g  
capacity, are rela­
tively insensitive to 
load variations, and are readily run in (if 
necessary). They have high heal con­
ductivity. are light in weight, are readily 
machined, show good wear-resistance 
properties, and are not affected by heat de.ye- 
ioped in running. In the Cross engine pre­
viously described, the rotary valve, which is 
made of nitralloy steel, runs directly In a 
split housing of aluminium (“  Y "  alloy). A 
novel device is fitted to control the maximum 
load and bearing pressure.

Messrs. Laystall have achieveu consider­
able success in racing engines using light 
alloy connecting rods running directly 011 a 
nitrided steel crankpin. The 12-cylinder 
Lagonda engine already described uses the 
same clan, and, so far as is known, has 
proved completely satisfactory. Moreover, 
satisfactory results have been obtained for 
some time with case-hardened steel gudgeon 
pins running in aluminium piston boxes, and 
it seems that the only prerequisite for satis­
factory service is that the steel must be

extremely hard. The principle of casting the 
crankshaft in an alloy iron, as pioneered by 
Henry Ford, is likely to be more widely 
adopted and gives ample opportunity for the 
development of a hard surface by chilling, 
or, better still, by nitriding.

Special aluminium alloys containing tin 
have actually been used as bearing metals for 
some time. The 25 h.p. Rolls-Royce and the 
Bentley engines have made considerable use 
of an alloy containing 90 per cent, alu­
minium, remainder tin, antimony, manganese 
and silicon. They operate against an N i/Cr 
steel crankshaft heat-treated to a Brinell 
hardness of 302. In a test of coefficient of 
friction these bearings showed a marked 
advantage over white metal and lead- 
bronze; the tests were taken up to a speed 
of 2,800 r.p.m. and a pressure of 2,400 lb. 
per sq. in.

Before proceeding further with the subject 
of aluminium-base bearings, it is helpful to 
consider briefly the requirements and func­

tions of a satis­
factory b e a r i n g  
metal. There are,
fundamentally, two 
distinct types of 
bearings. In one
type the bearings 
are always lightly 
loaded, or of low 
temperature or low 
speed of operation, 
or simple rotary 
motion is trans­
mitted. i.e., there is 
no reciprocation or 
i n e r t i a  l o a d ­
ing, or combinations 
of these. In such
cases, conditions are 

not severe and bushes are inserted for ease 
of replacement when wear has occurred. In 
the other type high loads, high speeds, 
reciprocation, temperature, and corrosion 
effects come into play either singly or 
together and the requirements of a suitable 
bearing metal become much more stringent.

One of the most important characteristics 
of a successful bearing metal is its ability to 
carry over metal-to-nietal contacts. Actu­
ally, in a well-designed bearing operating 
under conditions of ample lubrication, metal- 
to-melal contact is largely replaced by a
state of full fluid lubrication so long as the
shaft is running at a steady and sufficiently 
high speed, since rotation produces a wedg­
ing action of the oil, which causes the sfeaft 
to rotate eccentrically; regions of varying oil 
pressure are set up. This can be beauti­
fully illustrated by a simple experiment,16 to 
be described in the next section of this 
account, which will appear in the April issue 
of "  Light Metals."

{To be continued)

Fig. 49.— Magneto body produced by 
pressure-die casting in aluminium alloy, 
with the laminated steel pole-pieces and 
the bronze bush cast in to ensure 

permanent rigidity and alignment.



February, 1948 LIGHT METALS 77

A RC  WELDING
of Aluminium 

and its Alloys

by A. Schärer, 
Dipl.-Ing.-Chem. E.T.H.

Doctorate Thesis based on experimental 
■work carried out between 1942-1944 in the 
Research Laboratories of The Aluminium 
Industrie-A.G. Neuhausen (Switzerland) under 
the guidance of Prof. Dr. A. von Zeerleder. 
Werkzeug-Maschinenfabrik Buhrle & Co. 
(Abteilung Elektrodenfabrik) gave valuable 
assistance.

T H E  oldest welding process for steel 
and aluminium is forge welding, 
which is still being used as a com­

mercial process. Parts to be joined are 
bevelled near the welding point and 
heated in a forge almost to the melting 
point of the metal; subsequently, they are 
united on an anvil by hammer blows 
(either by hand or power hammers). This 
system is, however, not always very prac­
tical, as the weld area must be accessible 
from both sides. In addition, unavoidable 
oxide inclusions in the welding seam are 
detrimental to the quality of the joint and 
its use is rather limited.

The production of pure oxygen by 
electrolysis more than 50 years ago and 
the manufacture of oxygen by fractional 
distillation of liquid air caused the rapid 
development of autogenous welding. 
Initially oxy-coal gas was used, but this 
was gradually superseded by oxy- 
acetylene.

Bernardos obtained a German patent in 
1885 for an electrical welding process

using a carbon arc for generating the heat 
required for welding, while additional 
metal was added in the form of a bare 
wire (Fig. 1). This process was superseded 
by metallic arc welding introduced by 
SlavianofF, who took out a patent in 1892; 
in this case the electrode itself supplies the 
weld metal (Fig. 2). An arc is struck 
between electrode and work piece. 
Generation of heat by the arc anfl melting 
of the electrode are inter-dependent..

Gas-electric welding (Arcatom process) 
has been in use for light metals since 
1926 and its use is steadily increasing. 
Resistance welding of steel started at the 
beginning of this century; resistance weld­
ing of aluminium, however, made 
progress only in the past 10 or 15 years; 
developments in this field were pushed 
ahead during the war by industries using 
light metals. The different types of 
resistance welding are the following:—  
Butt welding, spot welding, seam welding 
and the so-called Weibel process.

Autogenous welding of steel was

Fig. 1.— The Bernardos Process (1885). An 
electrical process with heat generated by a 
carbon arc and metal added from a bare wire.

1. W o r k  tab le .

2. W o rk p ie ce .
3. C a rb o n  e le c ­

trode.

4. E l e c t r o d e
holder.

5. F i l le r  rod .
6. C o n n ec to r .

Fig. 2.—  I he SlavianofF Process (1892;. Weld 
metal is supplied by the electrode itself. An arc 
is struck between the electrode and workpiece.

1. W 'o rk  tab le .

2. W o rk p ie c e .
3. B a r e  w ire

e lectrod e.

4. E l e c t  r o d  e
ho ld er.

5. C o n n ec to r.
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already widely used in competition with 
riveting when electric arc welding was 
introduced as a fabrication method just 
prior to the 1914-1918 W ar. Gas welding 
of aluminium was taken up roughly at the 
same time. Its success was due to the 
invention of oxide-removing fluxes.

M. U. Schoop and P. Odam1 are con­
nected with the invention of these fluxes. 
The first patent was taken out in Switzer­
land by Schoop in 1907 (Swiss Patent No. 
41457), and this date marks the beginning 
of aluminium welding, a method which 
gradually replaced riveting as a manufac­
turing technique.

Attempts to weld aluminium electrically 
by means of a bare wire were not suc­
cessful in spite of painting the weld area 
with oxide-removing fluxes. According 
to Grobler8 arc welding of aluminium 
was first attempted in 1928 with coated

electrodes. The Atelier de Machines' 
d’Helemmes des Chemins de Fer du Nord 
used arc welding of aluminium in 1934 
for the fabrication of the chassis of a 
three-part suburban train. The whole car­
riage, except the bogie and the supporting 
struts, which were made from special 
steel, was constructed from .Al-Mg 7 
alloy. The Al-Mg 7 used had the follow­
ing mechanical properties:—

Yield point: 18 kg/mm-
Tensile strength : 36 kg/mm- 
Elongation : 18-22%

Special backing bars were used for 
joining up the sheets to the girders to pro­
vide a reinforcement of the welding seam. 
In order to facilitate the welding opera­
tion, each half of the carriage was placed 
on a tilting table to permit welding in a 
horizontal or slightly inclined position. 
This was probably the first application of 
arc welding in the construction of 
vehicles.

A rc Welding of aluminium and its 
alloys has gained in importance in the 
past few years and several brands of elec­
trodes are nowadays available com­
mercially.

A rc welding is finding increasing uses, 
particularly in the construction of vessels 
for the chemical and allied industries; the 
repair of castings can very often be car­
ried out only by means of the electric arc.

Gas -Welding
(Autogenous welding.) (See Fig. 3.)
The gas-welding process, sometimes 

also called autogenous welding, is still 
the most important jointing process for 
aluminium and its alloys apart from 
riveting and it is obvious that any other 
welding process, for instance electric-arc 
welding, will necessarily be compared to 
gas welding, to ascertain mechanical pro­

perties, speed of welding, 
temperature, etc. It seems, 
therefore, appropriate to 
discuss in detail the gas 
welding of aluminium.

The autogenous weld­
ing process yields joints 
which are sound and free 
from porosity or cracks; 

this applies not only to aluminium but 
also to its alloys (cast and wrought). The 
chemical and physical jrroperties of 
aluminium are distinctly different from 
those of steel and this explains the need 
for modifications in the welding methods 
used. Fluxes are required, which, in the 
course of welding, melt and remove the 
oxide skin from the surface of the metal. 
Furthermore, they prevent reoxidation of 
the surface of the molten metal. Filler 
rods used should be of the same material 
or, at least, of the same type of alloy as 
the elements being joined; use of dis­
similar welding rods may yield junctions 
of inferior corrosion resistance.

Success in autogenous welding of 
aluminium depends to a large extent on 
the proper choice of the flux. A  good 
flux should remove thoroughly the oxide 
skin; at the same time it should induce 
easy flow of the molten metal. It  should 
not decompose during melting, and it

Fig. 3.:—-The gas welding 
p r o c e s s .  (Autogenous 
welding.)

1. T o r c h  ; 2. F i l le r  rod :
3. W o rk p ie c e .
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should not leave an unmolten residue 
which would prevent proper flow of the 
metal. The specific gravity of the flux 
should be lower than that of molten 
aluminium to enable the flux to rise to 
the surface and to prevent flux inclusions 
in the weld. A  further condition for a 
successful flux is that its melting point 
should be approximately 50 to 80 
degrees O. lower than that of molten 
aluminium or its respective alloy to be 
welded. In general, pure aluminium is 
comparatively easy to weld, whilst 
magnesium-containing alloys require con­
siderably more skill.

A ll fluxes for aluminium welding con­
tain chlorides and fluorides of alkalies 
and alkaline earths and most of them are. 
therefore, hygroscopic. They are sold 
in tins which must be kept stoppered to 
prevent access of air. Any residual flux 
left on the weld will attract moisture from 
the atmosphere with the result that the 
weld becomes corroded. It is, therefore, 
essential that even traces of flux should 
be removed once the work piece is 
sufficiently cold by 
holding it under a tap 
or by immersing it in a 
-solution of 10 per cent 
nitric acid, followed by 
rinsing in water.

Due to the position 
or shape of the welding 
seam, removal of resi-

Fig. 4.— Various methods D £
for preparing weld edges. FT /Tv
(See column 3 of Table I.) ¿ 7  Vi*.

dual flux is often difficult and sometimes 
even impossible. In such cases it is recom­
mended to use an insoluble non-hygro- 
scopic flux such as, for instance, Lu  niweld 
N of the A1AG. The possibility of leaving 
residual flux on the weld without causing 
corrosion is the reason for the increasing 
use of these fluxes in the electrical 
industry, for instance, and in the con­
struction of apparatus, in the building 
industry, etc. The flux forms a glass-like 
insoluble coating on the weld which may 
be removed (if desired) by mechanical

A
 11____

B

means, such as hammering, milling or 
filing. These non-hygroscopic fluxes, 
however, require more skill of the welder, 
especially in the case of alloys of the 
Al-Mg type.

The flux powder should be intimately 
mixed with distilled water in a glass 
bottle until it is of the right consistency. 
It is then painted on the filler rods and 
the clean edges of the work piece by 
means of a brush. Oxy-acetylene is used 
most commonly as the welding gas 
because of its intense flame (approxi­
mately 3,200 degrees C.). The less 
intense oxy-hydrogen flame (2,400 degrees 
C.) is seldom used.

The high heat c o n d u c t  i. v  it y of 
aluminium explains why a fair amount 
of preheating is required; the heat input 
is the same as for a steel weld of a similar 
size, assuming equal size of blowpipe. 
The size of the blowpipe depends not 
only on the thickness of the material, but 
also on the size of the object to be

Table 1.— Data for Gas W eld ing Aluminium 
Alloys (see Fig. 4).

Sheet
thickness

mm.

Dia. of 
filier rod 

mm.

Preparation
of

weld edges

Nozzle dia. 
of blowpipe 

mm.

Up to 1 mm. No. filler 
rod used A 0.8

1
2
3

2
3
3.5

B
0.8 
1.0 

1.2-1.3

3-5
6-12

5
8 C

1.4-1.6 
1.8 
2.2

Over 12 8 D and E 2.2-2.6

welded. It is advisable to select a blow­
pipe of a slightly larger size than speci­
fied to make certain that the welder will 
not be faced with difficulties.

Autogenous welding of sheets as thin 
as 0.5 mm. can be carried out success­
fully. If  sheets of less than l mm. thick­
ness are to be welded, it is advisable to 
turn up the edges to a height of approxi­
mately 2-3 mm. and to weld without the 
addition of a filler rod. Sheets of 
I -3 mm. thickness can be butt-welded; a 
gap of I -2 mm. should be provided,
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Table 2.— Gas Welding.

Sheet
thickness

mm.

Welding
time

in
minutes

Acety­
lene
litres

Oxygen
litres

Filler 
rods 

800 mm. 
long

Flux 
powder 
in gm.

0.5 4.5 4 3 5
1 5 6 5 - 3-4 7.5
2 6 10 8 3 10
3 8 20 16 2-3 13
4 11 40 35 2-3 15
5 15 70 60 2-3 17
6 20 100 90 2-3 18
8 32 250 200 3-4 21

10 45-50 350 330 4-5 22
15 100 1,000 1,000 9-10 25

Table 3.— Pre-heating and Flame Adjustment 
for Various Alloys.

Type of alloy Pre-heating
temperature

Flame
adjustment

Pure aluminium 400-45C'-’C. Normal
Aluman (Am) 400-450 C Normal

Anticorodal (Ac) 400 C. Normal
Avional (Av) 400 C. Normal

Peraluman-1, -3, 300-350 C. Strong flame
-5, -7 (Pc) — Steep-angle local

heating of weld
« area

depending on the sheet thickness. For 
the welding of objects varying in thick­
ness from 3-12 mm. the edges should be 
bevelled under approximately 30 degrees 
and a gap of approximately 2 mm. 
allowed to facilitate penetration.

Aluminium and aluminium alloys 
should always be welded with a reducing 
flame, i.e., using an excess of acetylene. 
Adjustment of the flame can be effected 
by reducing the oxygen supply until the 
feather reaches approximately four times 
the length of the inner bluish cone of the 
flame. The requirements for welding 
a seam of 1-metre length are given in 
Table 2.

Prior to welding, the weld area should 
be suitably preheated. The same blow­
pipe used for welding may be employed 
for this purpose; in the case of heavy- 
gauge sheets, the use of a multi-flame 
nozzle and preheating from the back of 
the sheets is recommended. The blow­
pipe is moved slowly over the weld area 
and with a circular motion. It is essential

to control the temperature during pre­
heating, as too high a temperature results 
in sagging-through of the molten material 
during welding, whilst too low a tem­
perature retards the formation of a 
molten pool and results in insufficient 
penetration. The above list of pre­
heating temperatures may serve as a 
guide for some of the more important 
alloys.

Temperature Control
The temperature of preheated alu­

minium sheets can be measured by 
means of a pointed pine-wood stick, a 
match, or “  Thermindex ”  colours. Use 
of a pine-wood stick permits observation 
of temperatures as given in Table 4. 
Observation in this way, of the charring 
of a soft-wood splint, was once widely 
used to determine light-alloy annealing 
points.

“  Thermindex ”  colours permit a much 
better temperature control. They can be 
applied to the hot surface of the metal 
and change their colour within a second 
once a certain temperature is reached. 
If- the colour change takes more than a 
second, it can be assumed that the tem-

Table 4.— Temperature Measurement using a 
Pinewood Stick.

Approx. 350 C.

Approx. 4.00'C.

Approx. 4503C.

Approx. 500°C.

Approx. 550'C.

Exceeding
550°C.

Slow rubbing under considerable 
pressure ; light brown streaks.

Rubbing under slight pressure ; brown 
streaks stay on.

Slow rubbing ; dark brown streaks.
Quick rubbing ; light brown streaks.
Quick rubbing leaves a black streak 

which disappears after minute.
Quick rubbing leaves a black streak 

which disappears after a few seconds.
Quick rubbing leaves a black strcak. 

which disappears almost immediately; 
stick catches ftre.

Table 5.— Temperature Measurement using 
“ Therm index”  Colours.

Temperature
C.

Colour change

From To
75 White Light Blue

100 Pink Blue
150 Light Green Lilac
200 Bluish Green Black
300 Green Olive Colour
350 Light Brown Reddish Brown
450 Pink Black
510 Light Yellow Dark Yellow
600 Blue White



Table 6.— Tensile Strength of Gas-welded Butt-seams (4 mm. sheets)
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Parent material

Mechanical properties of 
parent material

Filler
rod

Tensile 
strength 
of weld 
kg./mm.*

Strength of 
weld in 

%  of the 
strength of 

parent 
material

Fracture
occurredProof

stress
0.2%

Tensile
strength
l<g./mm.3

Elonga­
tion 

11.3 s/F
Pure aluminium 99.5%, 

soft
2.5-4.5 7-9 30-40 Al 8-9 100 3-7 cm. awa> 

from weld
Pcraluman-3, soft 10-14 22-26 18-26 Pe-3 20-24 95-100 In the weld
Peraluman-5, soft 12-18 27-32 18-28 Pe-5 23-27 90-100 In the weld
Anticorodal B, heat-treated 27-38 32-42 10-14 4 Si (weld 

not 
heat-treated)

15-17 45-50 In the weld

Anticorodal B, hear-treatcd 27-38 32-42 10-14 Ac (weld 
heat-treated)

25-30 90-95 Next to the weld

Avional M, heat-treated . . 28-34 43-50 16-20 Av (weld 
not 

heat-treated)

29-32 60 -65 In the weld

Avional M, heat-treated .. 28-34 43-50 16-20 Av fweld 
heat-treated)

35-44 90-100 In the weld

perature indicated on the label of the 
pencil is not yet reached and if it takes 
place instantaneously, it may be regarded 
as an indication that this temperature has 
already been exceeded. (See Table 5.)

The structure of the welded seam itself 
has the same characteristics as a chill 
casting and the structure of the weld is 
therefore different from the wrought 
structure of the sheet material or stamp­
ing. It w ill have lower elongation and 
lower tensile strength and this should be 
taken into consideration when designing 
fabricated parts by placing the welded 
seam in a position which is less stressed.

In  the case of heat-treatable alloys 
(Anticorodal, Avional, Alufont, etc.) it 
is possible to counteract softening in the 
zone adjacent to the weld 
by subsequent heat treat­
ment and to obtain the 
same strength in the 
welded seam as in the 
parent material.

Fo r those alloys which 
cannot be heat treated 
(Aluman, Peraluman, etc.) 
the strength of the welded 
seam equals that of the 
parent material in its soft 
condition. Where work- 
hardened materials are

used, a softened zone is found adjacent to 
the weld and runs parallel to it; its width 
varies according to the speed of welding 
from 6 to 8 cm.

The A rcatom  Process 
(This process, invented by Langmuir 

in 1926, is known in this country and in 
America under the name of atomic 
hydrogen process; for the arrangement 
of electrodes, etc., see Fig. 5.)

The atomic hydrogen process is a com­
bination of electric arc and gas welding. 
An A.C. arc is struck between two 
tungsten electrodes. The electrode 
holders are made in the form of annular 
dies through which molecular hydrogen 
is fed into the arc. B y  action of the arc 

the hydrogen is reduced to 
its atomic state, a process 
which consumes heat 
which is taken away from 
the arc. A t the fringe of 
the arc, these hydrogen 
atoms recombine to mole­
cules and a considerable 
amount of heat is set free, 
with the result that the 
temperature at the fringe 
is increased to approxi­
mately 4,000 degrees C. 

(To be Conliwied)

Fig. 3 — The Arcatom process. 
(Langmuir, 1926.)

1. w o rk p ie ce  ; 2, tungsten  e lec trod es  ; 
3. h yd ro g en  su p p ly  ; 4, w e ld in g

c a b le  : 5, fille r  rod  ; 6. e le c tr ic  a rc .
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J p *  AM  I L IA R  though^ vve are w ith tlje applications of aluminium in 
electrical apparatus for the home, the extension of its use to gas 
heated appliances and coal-fired equipment is more recent Some 

of the latest developments are pictured on this page.
1.— T h is  p an e l fire re ce n t ly  in tro d u ced  a t the B la d in g  T rn d e s  E x h ib i t io n  is  m ade  a lm ost 
e n t ire ly  from  ligh t a llo y s . T h e  re flec to r is polished sheet a n d  the  b o d y  co n s is ts  of tw o  
castings. (C o u rte sy , C o w p e r  P e n fo ld  an d  Co ., L td . )  2 an d  3.— T h e s e  A g a  co o ke rs  h a ve  
s ide  a n d  b a ck  p lates  o f a lu m in iu m . T h e  utensils for use w ith  them  a re  a lso  la rg e ly  of 
a lu m in iu m . (C o u rte s y , A g a  H e a t  L td . )  4.— A  dom estic w a te r  h ea te r o f n o v e l d es ign  
w h ich  has a n  a lu m in iu m  ca s in g  anod ized  and  co loured  in  a n  a ttra c tiv e  ra ng e  of shades. 
T h e  in te r io r  d es ign  is illu s tra ted  b y  a n  end-on v ie w (5 ). (C o u rte s y , H a l l id a y  Bo ile rs . L td . )  
6.— -The “ A l im in ”  s to ve  h a s  b een  designed to ensure m ax im um  h ea tin g  e ffic iency . 
T h e  ex te r io r c a s in g  is en t ire ly  of ca s t a lum in ium  a llo y . (C o u rte s y , L o n d o n  W a rm in g  
C o ., L t d . )  7.— T h e  ou tcom e o f w o rk  b y  the British  C o a l U t ilis a tio n  R e se a rch  A sso c ia tio n , 
th is  e x p e rim en ta l g ra te  is  m ade of a lum in ium  and  reduces co a l co n su m p tio n  per hou r 
from  2.5 lb . to 1.4 lb .
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DE S IG N E D  for strength and rough usage, 
the body bearers of this lorry for the 

Anglo Iranian Oil Co. are constructed in 
light alloy.

L i g h t  A l loy
* - ’ ' '  : ' f

C om m erc ia l  
Coachwork

by L . Graham Da aies

are Becoming 
Popular in the 

Construction of all Types 
of Commercial VP ick

The Present Ac- 
Describes the Work 

Two Concerns Now 
Specialising in This Field.

T H E  steadily increasing employment 
of light metals in commercial 
vehicle bodybuilding has been men­

tioned in several recent issues of this 
journal, and two further examples now 
call for detailed notice. An  important 
concern in South Wales, Welsh Metal 
Industries, Ltd., is producing double- 
decker buses, from prefabricated com­
ponents, whilst in London, Messrs. 
Bonallack and Sons, Ltd., very old- 
established coachbuilders, are making a 
number of rather special alloy bodies for 
overseas service.

In the Welsh Metal Industries job the
bus body skeleton is constructed from
partial assemblies of standard form and 
covered with alloy sheet. The body con­
forms in all respects with latest Ministry 
of Transport regulations and all struc­
tural members are in alloy of the same 

approximate strength as of 
steel. W ith the exception 
of the pillars, the cant rail 
and floor rail, all pressings
required for these pre­
fabricated components are 
made in the Welsh Metal
Industries factory, which is

C  K E L E T O N  of the’ prefab,i- 
O  cated body for a double- 
decker bus produced in alumin­
ium alloy by Welsh Metal 
Industries, Ltd.



p O A C H B U IL T  tractor 
C-/cabs covered with 
aluminium sheet at .the 
works of Bonallack and 
Sons, Ltd. These have 
now been superseded by 
an all light alloy model.
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well equipped for this type of product.
Twenty-eight standard frames make up 

the sides of the bus skeleton. Starting 
from the bottom there are six ordinary 
frames, three on each side, and two arch 
frames, below the waist rail. Above the 
lower windows are ten more frames, each 
with double struts. These join up with 
the lower deck top rail, and above them 
are 10 more single-strut panels, five on 
each side. Main body bearers in the 
buses now coming off the assembly line 
are in steel, but light alloy will be used 
when suitable sections become more 
freely available.

The pillars, in D.T.D. 683, 35-ton alloy, 
are supplied by James Booth, Ltd., of 
Birmingham, but extruded section will be

floors. The rear staircase is constructed 
throughout from heavy-gauge light alloy 
with ample loading capacity.

Examining these bus bodies in detail, 
one was impressed by their great strength 
and stiffness. A ll joints are reinforced 
by heavy-gauge alloy angle plates, and 
all frame connections subjected to special 
stress are secured by bolts rather than 
rivets. When visiting the Caerphilly 
works, John Cowland, managing director 
of Welsh Metal Industries, admitted to 
us that the design might appear to be 
slightly over-emphasized in this direction, 
but it is a good fault and further reduc­
tion in weight is being made as produc­
tion goes on.

Jigs play an important part in the con-

used here, when delivery of such material 
can be obtained. Panel frame members 
are in top-hat section pressings of 
D .T.D . 390 alloy, while the waist rail, 
of deep channel section, is a pressing 
from 16-gauge sheet of the same metal. 
Floor bearers are of laminated channel 
formed into H section and fixed to the 
standing pillars by box-type gussets.

The body is carried on eight large 
rubber mountings and Bostic tape sound 
insulation is introduced between the 
framework and both outer and inner 
sheet panelling. Outer panelling is of 
lS-gauge alloy and the inner of 22 gauge, 
while 12-gauge sheet is used for the

struction of these bodies and a jig has 
been designed upon which an entire side 
for one of these double-decker bus body 
skeletons can be erected before mount­
ing. A ll light metal parts arc anodized 
against corrosion, and one coat of primer 
is applied before assembly and painting. 
High-tension steel bolts are used in 
mounting the body on its bearers and for 
all frame connections where riveting is 
not employed.

As with other systems of bodybuilding 
from partial assemblies, this method not 
only expedites delivery of new bodies but 
should prove of great value in main­
tenance. Components being interchange­
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F l o o r  Tame and bearers
of the lorry body. Bonal- 

lack F-form extrusions with 
slotted central flange enter 
largely into this construction.

D e t a i l s  of the _ Welsh
Metal Industries’ body­

work for double-decker buses. 
(Right) Lower-deck 
(Below) Wheel - 
frame.

tnese double-decker buses last July. 
Two of them are already in regular ser­
vice in the city of Swansea, and on a 
recent visit to the works we saw a number 
of bodies under construction on the 
assembly line. An all-alloy single-decker 
bus, built on the same system, will be put 
into production in the near future.

The comparative weights for the stan­
dard model are interesting. Original steel 
construction gave a total bodyweight of 
3-34 tons: in light alloy this is reduced 
to 2 ton 6 cwt., a saving of at least 
14 cwt., or over 20 per cent.

Turning now to the work of Bonalkick 
and Sons, Cable Street, London, E.7. 
This company has been building a 
number of special cabs for the Shell con­
cern. They have been mounted on very 
large A .E.C . tractors, for work on the 
Haifa  pipe line and all the earlier 
examples were straightforward coaćh- 
built jobs in wood, covered with alumin­
ium sheet. Bonallacks are, however, 
turning over steadily from wood con­
struction to light alloys. When we 
visited their works recently, the first part 
of this tractor cab contract was approach­
ing completion .and work had already 
started on a second batch of cabs con-

able, they can be replaced with a mini­
mum expenditure of time and labour. 
W ith a commercial body of normal con­
struction, a relatively slight accident may 
cause the vehicle to be laid up for weeks, 
or, in a more serious instance, for 
months. Meanwhile the operator is 
losing money every day that his vehicle is 
out of service. W ith the Welsh Metal 
Industries' system, on the contrary, an 
entirely new side can, when necessary, be 
put on to a body in a very short time, 
thus minimizing such waste.

The Caerphilly factory started work on
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S S IS  SiO E M fM S C R

DE T A IL S  of the double-deck bus body built 
by Welsh Metal Industries, Ltd. L e ft : 

construction of joint between side pillar and 
cross-member. Above: location of one of the 
rubber pads used in the mounting of the body.

p O M P L E T E  slatted lorry 
body for the Anglo- 

Iranian Oil Company built by 
Bonallack and Sons, Ltd. Both 
side and back, panels hinge 
downwards for ease in loading.

structed entirely in light alloys to the 
same general design.

Because of the extremely rough terrain 
over which H aifa  pipe-line vehicles are 
frequently obliged to operate, A .E.C . 
engineers advised Bonallack and Sons to 
allow a large measure of flexibility in the 
mounting and design of these cabs. Fo r 
this reason the cab body is articulated at 
the rear and anchored forward at the 
most rigid point in the tractor chassis; 
that is to say, where the frame cross­
bracing is exceptionally strong.

A t the back of the body a channel 
section bridge is built up from the tractor 
frame, and the cab body is flexibly 
mounted at this point. Â  large, solid 
rubber block is fitted on top of the bridge, 
and the rear bearer of the cab frame, 
running the whole width of the cab 
body, rests on this. The arrangement is

completed by two spring-loaded bolts, 
with coil springs, mounted above the cab 
bearer. The entire rear end of the body 
thus hinges upon this point.

The cab, which occupies the full width 
of the tractor chassis, accommodates a 
crew of three, and the driver is provided 
with a most comfortable armchair seat, 
which is adjustable. Doors do not fit 
tightly and have substantial rubber strip 
padding all round the edges. The frame 
skeleton is built from robust extruded 
sections— channel, top-hat, angle' and 
T  forms, the front end and windscreen 
being entirely in channel.

Roof construction is interesting. The 
curved ends of the roof ribs are in 
extruded angle, the ribs themselves being



A N O T H ER  view o{ the body 
bearers on a Bonallack: 

general purpose lorry for the 
Anglo Iranian Oil Co.

O M P L E T E  skeleton of a 
1 Bonallack tractor cab 

along the Haifa 
in s tru c tio n  is 
from light-alloy 

extrusions.

made from 14-gauge alloy 
strip. Gussets, in 10-gauge . 
alloy plate, are attached to 
the angle used at the rib ends, 
and these are anchored neatly ' 
to the top of the cab frame, ro r  inis 
purpose, a special T-form extrusion, 
with a split central flange, is employed. 
Short pieces of this extrusion are 
mounted transversely on the cantrail and 
the gusset drops into the slot, where it is 
riveted. As these vehicles are destined 
for work in a climate liable to extreme 
sun temperatures, Isoflcx insulation is 
arranged between the outer and inner 
roof panelling.

Incidentally, on all these cabs, the 
inner skin of the roof, in alloy sheet, is 
mounted directly, without panel beating, 
a job which calls for considerable skill, 
but is well carried out. These new all­

alloy cabs have exactly the same dimen­
sions as the coachbuilt models, and the 
flexible mounting already described, is 
retained.

W e were also shown a number of all­
alloy bodies under construction for the 
Anglo-Iranian Oil Co., at Basra. These 
are open lorries with slatted sides, the 
sides having let-down panels for ease in 
loading. They are mounted on Bedford 
chassis. Intended for general-purpose 
work in rough country, the body frames, 
built up largely from extruded section 
channel, are; of exceptional strength.

The special T-form extrusion, with 
slotted central flange, enters largely into 

frame construction. Gussets 
for the body bearers have 
this T  arranged centrally. 
Pneumatic pop-riveting is 
employed in the construction 
of all these Bonallack bodies 

cabs.
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W e l d i n g

P a r t  I

Presenting the First 
of a Series of Four 
Articles. Flere, the 
I m p o r t a n c e  of  
Adequate Training is 
Stressed and an Out­
line Given of the 
Techniques to be 
Presented in Later 
Sections of the Series

CR A F T S M E N  of the future being trained in tbe 
British Oxygen Co.’s welding school, North Circular 

Road, Cricldewood. London, N.

T H E  advantages of welding over 
other methods of jointing have long 
been recognized by those concerned 

with design and construction in the 
ferrous metals and the heavier non- 
ferrous metals, such as copper, brass, 
bronze and nickel. Chief among these 
advantages are the greater freedom of 
design afforded, the considerable economy 
effected in materials used, resultant 
saving of weight in the finished article, 
and increased speed and lowered costs in 
production. In fact, it would be no 
exaggeration to say that the discovery by 
Le Chatelier in 1895 of the properties of 
the oxy-acetylene flame, heralding as it 
did the rapid development of oxy- 
acetylene and later electric welding during 
the following half-century, was one of 
the most important landmarks in 
engineering science.

Another development of far-reaching 
importance was occurring at the same

time as Le Chatelier's discovery, namely, 
the commercial applications of alu­
minium. which, with the rapid develop­
ment in more recent years of the 
magnesium alloys, has been responsible 
for revolutionary changes in nearly all 
forms of industrial design. During the 
past ten years the use of these alloys has 
developed particularly rapidly, and the 
development of welding has been com­
mensurate with this growth. And yet, 
although these two industries have grown 
up and expanded side by side, and 
although welding is widely used in the 
fabrication of all types of articles from 
aircraft to buckets in magnesium or 
aluminium, the full possibilities offered 
by welding to all engineers concerned 
with design or fabrication in light-alloy 
sheet, tube or plate are still by no means 
fully recognized.

Fo r many years the welding industry 
has devoted much time and research to
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F L A M E  brazing of alu­
minium window frames 

in a special iig at the works 
of Gardiner Sons and Co.. 
Ltd., Bristol.

1. Low  melting points (659 degrees C . 
aluminium, 651 degrees C . magnesium), 
some 800 degrees C . less than steel.

2. High conductivity of

3. They give no indication 
of temperature by change of 
colour when approaching the 
melting point; i.e., they do 
not get red-hot like steel.

and consequently attempts to apply the 
same technique to the welding of these 
metals as is required for the welding of 
steel cannot hope to be successful. In 
the second place, the light metals do not, 
at present, always lend themselves satis­
factorily to metallic arc welding, and 
therefore the welding processes as a whole 
are sometimes dismissed as unsatisfactory 
in ignorance of the fact that oxy-

4. Lower strength. When 
cold their strength may be 
only a quarter that of steel: 
this strength d i m i n i s h e s  

rapidly with rise in temperature until, 
when nearing the melting point, they are 
liable to sag or collapse altogether with­
out warning.

Thus, the welder has not the latitude 
of control at his disposal which he has 
when welding steel, and although these 
difficulties are overcome with practice 
they are, nevertheless, a source of trouble 
to the inexperienced operator or to the

the question of the weldability of 
aluminium and its alloys, and in more 
recent years the problems concerned with 
the welding of magnesium have been 
investigated with the sarhe energy. As a 
result of these inquiries methods have 
been developed, and have been in use 
constantly for many years, whereby with 
the use of materials specially designed 
for the purpose these light metals may 
be as readily welded as steel. But in 
spite of this fact there is still a widespread 
belief in certain circles that aluminium 
cannot be welded, and this presumption 
has not unnaturally been extended to 
magnesium.

The reasons for this misapprehension 
are, perhaps, not far to seek. In  the first 
place the light metals have entirely 
different characteristics from those of 
steel and the heavier non-ferrous metals

acetylene welding, and certain other 
methods to be described later, are, in 
fact, ideally suited to the purpose.

But if  the operator be properly trained, 
knows the characteristics o f the metal with 
which he is dealing and uses the correct 
equipment, faultless results w ill be obtained.

The W elding Characteristics o f  
A lum inium  and M agnesium

To the beginner, aluminium and 
magnesium alloys are not so easy to join 
by oxy-acetylene welding as mild steel, 
and the reasons for this are clear when 
one examines the properties of these 
metals, the main characteristics of which 
are:—
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welder who does not fully understand the 
basic metallurgical principles of his work.

Furthermore, when welding aluminium 
another difficulty is encountered which is 
not met with in the case of other metals. 
The corrosion resistance of aluminium is 
derived from an oxide which forms 
rapidly on all surfaces of the metal. The 
melting point of this oxide is much higher 
than that of aluminium (2,000 degrees 
C.), and in the molten state the oxide 
forms a heavy skin on the surface of the 
metal. In  order to make a sound weld 
this skin must-“ be removed, and because 
the oxide has a higher melting point than 
the metal, this can obviously not be 
achieved by the blowpipe alone. To 
overcome this difficulty a flux has been 
developed which combines chemically 
with the aluminium oxide to form a 
fusible slag, which floats to the top of the 
weld pool during welding and is thus 
removed. The presence of this oxide 
will be a source of some difficulty to the 
inadequately trained operator, and unless 
the proper flux is used oxy-acetylene 
welding of aluminium cannot successfully 
be carried out.

These difficulties do not imply, how­
ever, that light alloys cartnot easily be 
welded by oxy-acetylene or other 
methods, but they do mean that proper 
training (including a sound elementary 
knowledge of metallurgical principles 
involved, and of the right rods and fluxes 
to be used for each alloy) and plenty of 
practice are required before the necessary 
skill can be achieved. Fo r the oxy- 
acetylene welder is a craftsman, and this 
is particularly true of the operator who 
specializes in the welding of light metals.

The Training o f  Welders
In the circumstances the training of 

welders, technicians and supervisors is a 
factor of the greatest importance if the 
full advantages are to be derived from 
the possibilities of welding in the light- 
metals industry. In order that the most 
comprehensive instruction may be avail­
able to industry, The British Oxygen Co., 
Ltd., runs a modern and well-equipped

welding school at its Sales Technical 
S e r v i c e  Department, Cricklewood, 
London, and at branches throughout the 
country, where tuition is available under 
the supervision of experts. As pioneers 
in the field of oxy-acetylene welding, and 
possessing as they do extensive research 
and metallurgical laboratories, they are 
well qualified to give instruction in all 
subjects related to welding. In addition 
to the course of tuition available, the 
stall' are available to give demonstrations 
in the welding of all metals and technical 
advice on all welding problems.

T O demonstrate their ab'lity in the argon- 
arc welding of magnesium, students in 

the welding school are required to assemble 
the structures illustrated here ; these are. in 
form, official A .l.D . test specimens.

The London school, which has a 
maximum capacity for some 60 students, 
has been granted authority to undertake 
testing for A ir Registration Board 
requirements, and arrangements have also 
been made with the Association of 
Heating, Ventilating and Domestic 
Engineering Employers to train and test 
men according to the proposed pipe- 
welding code for the industry. This 
school has been in existence now for 
some years* and during the war over 
5,000 welders were trained for the British 
and Allied Forces.

The instructors at this school stress 
that a few days’ training will not produce
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a proficient welder, and employers and 
students are advised to arrange for as 
long a period of training as possible in 
their own interests. Bearing this in mind, 
certain special refresher training courses 
have been arranged of a minimum length 
of two weeks. Instruction includes 
lectures, film shows and practical work, 
and is designed to give the operator 
enough ability to undertake simple pro­
duction work with confidence. First- 
class welding is a question of experience 
and continual practice, and these he will 
be in a position to obtain upon his return.

Two principal courses are run, designed 
to teach oxy-acetylene welding from the 
most elementary stages. The first of 
these is a sheet-metal welding course, 
which has been arranged to meet the 
requirements of the aircraft, automobile 
and sheet-metal industries in general. 
The minimum period for this course is 
two weeks and the normal syllabus is 
restricted to mild steel, upon which metal 
all beginners receive their primary 
instruction. It normally requires from 
four to six weeks for a beginner to reach 
A .R .B . standard on steel, and where 
instruction on magnesium and aluminium 
is required an additional two weeks or 
more is necessary. The second course is 
a general and maintenance welding

OX Y - A C E T Y L E N E  welding in the 
workshop of Essex Aero, Ltd., 

Gravesend, Kent, of a 47-gallon petrol 
tank for a Spitfire aircraft.

A N aluminium-alloy casting after 
repair by oxy-acetylene welding 

and before the dressing of the weld.

course, which has been designed to cover 
the field of fabrication, repair and main­
tenance work. The complete course, 
covering the welding of steel plate and 
pipe, the reclamation of worn surfaces, 
the welding • of castings (including 
aluminium and magnesium) and the 
welding of non-ferrous metals, including 
the light alloys, has a syllabus of eight 
weeks, but a short course of four weeks 
is also arranged for those who do not 
require to cover the whole syllabus.

In  addition, special courses of a fort­
night or longer may be arranged for 
experienced welders who simply require 
tuition in the welding of certain particular 
metals.

The courses so far mentioned cover the 
field of oxy-acetylene welding. A  further 
course of a fortnight or more is also 
available on the Argonarc welding 
process, which has been developed in this 
country by The British Oxygen Co., Ltd., 
for the welding of magnesium and 
aluminium alloys and stainless steel, and 
which will be described in a later article.

Thus, comprehensive instruction is 
available in three methods of jointing



February, 1948 LIGHT METALS 93

aluminium and magnesium, namely, oxy- 
acetylcne fusion welding, for magnesium 
and aluminium; oxy-acetylene flame 
brazing, for aluminium only; Argonarc 
welding, for magnesium and aluminium.

Oxy-acelylenc Fusion W elding of 
A lum inium  and M agnesium

Oxy-acetylene fusion welding is 
undoubtedly at present the form of 
welding most widely used for the jointing 
of light metals. - It is employed in sheet- 
metal fabrication'! and for the repair or 
rebuilding o f aluminium and magnesium 
castings.

Fusion welding involves the heating of 
the two edges of metal to be joined to 
such a temperature that, either with or 
without the addition of a filler rod, they 
coalesce and so form a homogeneous 
joint. Such welded joints are strong, 
have the same characteristics as the 
parent metal and are of smooth and even 
contour. This latter point is of particular 
importance in the case of aluminium, 
which is extensively used for chemical, 
brewery and dairy plant, in which the 
slightest unevenness would provide 
opportunity for the trapping of small 
substances liable to set up chemical 
attack.

In fusion welding the light alloys it is 
of the utmost importance to use the right 
filler rod for each type of alloy. Special 
welding rods have been developed for the 
various types of aluminium and mag­
nesium sheet and cast alloys, and if these 
are used correctly the resulting weld will 
be stronger than the parent metal itself. 
Tf the wrong rod is used, however, a 
satisfactory weld will not be obtained.

Correct preparation of the metal to be 
welded is also a matter of importance, 
and this, together with the employment 
of the correct welding technique for each 
type of job, will be discussed in a later 
article.

It has been mentioned already that it is 
necessary to use a flux for the welding of 
aluminium; it is also necessary to use a 
specially prepared .flux when welding 
magnesium in order to protect the metal

from oxidation, to which it is very prone. 
Unfortunately, both in the case of 
aluminium and magnesium, the most 
effective fluxes from the weld-manipula- 
tion point of view are also highly 
corrosive, and must therefore be 
thoroughly removed after completion of 
the weld. This may be done in several 
ways; washing in warm water, followed 
by vigorous brushing with a wire brush, 
is one reliable method of removal, but 
wherever possible the welded article 
should be dipped in a warm 5 per cent, 
solution of nitric acid and immediately 
thereafter washed in warm water. It is 
sometimes advisable to wash a second 
time after a few days in order to make 
certain that the last trace of flux has been 
removed.

I f  minute particles of flux are left in the 
weld zone after work they will, in time, 
cause severe corrosion in the metal, and 
it is therefore important when designing 
for welding in the light alloys to avoid 
such joints as might cause surplus flux to

F L A M E  - BR A Z ED  aluminium window 
frame. (Courtesy Gardiner, Sons and 

Co.. Ltd., Bristol.) This is assembled from
extruded sections, with mitred joints.
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A l u m in iu m  kettles, the
spouts of which have 

been flame-brazed into the 
bodies. The use of the pro­
cess for this purpose demon­
strates very admirably the 
resistance of the joint to any 
possible preferential attack.

be entrapped, and butt joints should be 
employed wherever possible. When tube 
assemblies are welded it is advisable to 
drill holes to enable the flux to be com­
pletely removed.

In order to avoid the additional opera­
tions inherent,, in flux removal, two 
further welding processes have been 
recently developed, namely, flame brazing" 
and Argonarc welding.

Flam e Brazing of Aluminium
When fusion welding light-gauge 

aluminium difficulty is sometimes experi­
enced when joints have to be made near 
edges, such as narrow-fillet or close- 
corner joints; such joints call for the 
highest degree of skill on the part of the 
welder. Again, although butt joints are 
recommended for the fusion welding of 
aluminium, in order to avoid the danger 
of entrapped flux," there are occasions 
when some form of fillet or lap joint 
cannot be avoided, or where to employ 
butt joints instead would cause additional 
operations and so increase the cost of 
production.

In order to overcome such difficulties 
the flame brazing process has been 
developed, and though originally 
restricted to thin-gauge material, this 
method has been found to be highly 
successful on aluminium of up to £ in. 
in thickness. N ot only does it avoid the 
melting back' of edges on thin-gauge 
material and all danger of flux entrap­
ment, but it has the advantage of being 
considerably quicker and more economi­
cal in gas consumption than fusion 
welding.

The essential feature of the aluminium 
brazing process is the use of a filler rod 
containing between 10-12 per cent, 
silicon. This rod has a melting point 
some 73 degrees C. below that of pure 
aluminium and when molten percolates 
round and into the joint by capillary 
attraction and the force of the flame, thus 
driving out flux which would otherwise 
become entrapped. Furthermore, as the 
whole operation is carried out below the 
melting point of aluminium there is no 
danger of melting back edges or projec­
tions. A  special aluminium brazing flux 
has also been developed to remove the 
aluminium oxide; this flux is so consti­
tuted that it flows rapidly and cleanly 
ahead of the molten filler metal, thus 
materially assisting the .operator. It  wets 
and cleans both joints and filler metal, 
thus ensuring complete penetration. This 
flux, however, is also corrosive and must 
be completely removed after brazing.

The use of this process is expanding 
rapidly at the present time and it is being 
employed in such a variety of ways as 
the fabrication of tubular aluminium 
furniture, the manufacture of milk 
churns, aluminium kettles, vacuum 
cleaners, window frames, bus-bars and a 
great number of other articles. It has 
recently been approved by the A ir  
Registration Board for various classes of 
work. It should not, however, be 
regarded as the solution to all the 
problems concerned with the welding of 
aluminium. In  the first place, some types 
of fabrication, particularly in connection 
with long seams, do not readily lend 
themselves to the brazing operation and, 
secondly, with the materials at present
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available it cannot be used on aluminium- 
magnésium alloys containing more than 
3 per cent, magnesium. Nevertheless, the 
variety of applications already mentioned 
and now in commercial use, indicates that 
this method offers a satisfactory solution 
to the jointing problems of many poten­
tial light-alloy assemblies and may be 
expected to become increasingly popular.

Argonarc W elding
The magnesium alloys have been 

successfully welded with oxy-acetylene 
equipment since the early days of their 
development, but as already stated, it is 
essential to use a flux to protect the metal 
from rapid oxidation when .in a molten 
state and to remove the oxide which 
forms in the vicinity of the weld. The 
most successful fluxes for this purpose 
are also highly corrosive and so must be 
thoroughly removed after welding, and 
this operation is a comparatively lengthy 
item in production. So with the greatly 
increased use of these alloys in the past 
few years it became evident that there 
was a need for a welding process which 
would overcome this difficulty.

The Argonarc process was originally 
developed for the welding of these alloys 
without the use of a flux, and it also has 
the advantage of being considerably 
faster than oxy-acetylene welding. To-day 
the process is finding a greatly extended 
field of application in the welding of 
other metals, particularly aluminium and 
stainless steel.

Argonarc welding is an electric arc 
process employing a tungsten electrode 
as the heat source. The arc operates in 
an atmosphere of the inert gas argon, 
which is fed into the weld zone from the 
welding torch; the argon fully shrouds 
the molten metal during welding and thus 
prevents the chemical change of any 
elements in the parent metal, which would 
normally combine at fusion temperature 
with either oxygen or nitrogen. The arc 
from the tungsten electrode provides 
heat only, and for all but the thinnest 
sections a separate filler rod is used, as in 
oxy-acetylene welding.

Argonarc welding is not regarded as a 
process which is displacing the older 
welding methods, but rather as an addi­
tional tool at the welder's disposal. In  
fact, the three processes above described, 
which will be dealt with in detail in future 
articles, are none of them mutually 
exclusive. On the contrary, they are 
complementary one to another and repre-

WE L D IN G  torch designed for Argonarc 
welding of aluminium and magnesium. 

The electrode is of tungsten, whilst argon is 
admitted to form a concentrated shroud 
around and over the molten metal.

sent, between them, a considerable part 
of the contribution which the welding 
industry has made to the commercial 
development of the light alloys.

There is no doubt that the future will 
see the much wider adoption of welding 
by the light-metal industry, and it cannot 
be too strongly emphasized that sound 
knowledge and thorough training are the 
basis of all successful welding.
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INCLUSIONS—A Critical Study
By H. G. W arrington, F.I.M.*

R E V IE W  of pub­
lished information 
on hard-spot in­

clusions in light alloys, 
by Bardot,1 presents in­
formation from four 
sources as to the present 
state of knowledge on this subject. It is 
felt that a danger exists in this type 
of article, that unless the author is 
in close contact with industrial practice, 
the store of unpublished information 
available from foundry routine and 
normal control practice may be ignored. 
When a conclusion is the result of cor­
relation of .a number of variables, the 
statistical benefits of large quantities of 
metal and a large number of casts, com­
bined with a trained inspection staff, fre­
quently mean that production technique 
is ahead of theory.

Anderson1 is quoted as dividing inclu­
sions into metallic iron and non-metallic 
dirt, such as brick dust, sand, etc. In a 
foundry casting pistons from graphite 
crucibles containing 200 lb. of metal, a 
test was conducted to check this latter 
point. The floor was swept, and the mix­
ture of spilt metal, dross, sand and general 
dirt used as a deliberate addition. On a 
series of 10 melts, alternate casts were 
treated by adding a spadeful of the sweep­
ings, stirring and skimming. A ll melts 
were treated with a proprietary flux and 
reskimmed before casting. The runners 
were kept separate until after the experi­
ment, so that the number of pistons repre­
sent the bare recovery.

Metal treated correctly: 263 pistons; 
total scrap, 12; scrap for inclusions, 5 or 
1.9 per cent.

Metal contaminated by dirt: 258 pis­
tons; total scrap, 15; scrap for inclusions, 
6 or 2.3 per cent.

In view of the severity of treatment, the

*  C h ie f  M c tn llu rR is t  A tm in  L im ite d .

difference is not signifi­
cant, the only feature of 
note being the slight 
amount of metal lost in 
skimming causing a 
lower yield.

The deterioration of 
the surface of worn graphite crucibles 
is attributed to G iro t1 as one cause 
of inclusions. Production returns do 
not show this to be a serious cause 
of hard spots as a direct factor. 
When the glaze is broken internally, 
by stirring hardener alloys or by 
the wedging of large ingots, flakes of 
graphite and some clay become detached, 
but are normally fluxed off and do not 
affect the incidence of scrap. When the 
external glaze is broken, the graphite 
shows preferential oxidation, the 
crucible rapidly becomes thinner locally, 
and severe temperature gradients are set 
up. There is some evidence that fornru- 
tioh of the hardest type of inclusion—  
corundum— is favoured by this condition, 
although it is difficult to separate this 
factor from others, such as flux absorp­
tion above the metal line, and reaction of 
the metal with siliceous materials, which 
operate in parallel. Certainly in the case 
of low-frequency electric furnaces with a 
silicon containing lining in the slot, there 
is a gradual replacement of S iO :, by A L O ;l 
accompanied by solution of silica in the 
metal. Metal from these furnaces, how­
ever, is consistently cleaner, with fewer 
inclusions than metal from oil- or gas- 
fired crucible furnaces. Some silicon- 
carbidc crucibles, on the other hand, are 
extremely friable below the glaze, and 
appear to be a direct cause of some types 
of inclusion.

Rôhrig1 divides inclusions into the rela­
tively soft Al.jO.i and the hard corundum 
which transforms above 950 degrees C. 
No one will quarrel with this identifica­
tion of those inclusions attributable to

Bardot’s Conclusions, 
Based on Hypotheses, are 
Refuted by Expérimental 

Evidence
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aluminium oxide. Analysis of some hun­
dreds of inclusions has identified this 
compound as the major constituent 
present in nearly every case, and X-ray 
spectrograms of selected examples has 
identified corundum as the harder or 
tool-breaking type. The soft alpha 
alumina may be recognized under the 
microscope as fine, spidery skeins, fre­
quently carrying entrained bubbles of air 
or other gas.

M . Tournaire1 claims that corundum 
formation is more likely in magnesium- 
free alloys from alumino - thermic 
reactions, whereas alloys containing 
magnesium are more likely to form 
spinels. Investigation, however, shows 
that inclusions generally increase with 
increasing magnesium content, as shown 
by Sachs, Dana and Ebert.2

This increase in inclusions occurs at a 
lower magnesium content than that at 
which spinels can be identified. It is 
considered by some that magnesium may 
act in a way analogous to a catalyst, as 
the rate of loss of aluminium by oxida­
tion in melts held for long periods at 
relatively high temperatures is invariably 
found to be higher than the rate of loss of 
magnesium, for magnesium contents up 
to 2 per cent. This suggests a reaction:—

2 Mg +  O.,— >2 MgO
3 MgO +  2 A1— >A1,0:, +  3 Mg

To check this point, a bracket pattern 
was poured with a gate producing a 
certain amount of turbulence, the castings 
being made in an alloy corresponding 
basically to the composition of D.T.D. 
I33.C. Successive batches were cast with 
metal containing Mg 0.02 per cent., 0.05, 
0.10, 0.5 and 1.5 per cent. Radiography 
showed conclusively a marked increase in 
porosity and dross, which was first 
evident at 0.1 per cent. Mg and increased 
rapidly with increasing magnesium 
content.

None of the authorities quoted by 
Bardot mentions carbides or nitrides, an 
aspect covered by von Ludwig,15 nor do 
any consider chlorides a possible source 
of inclusions. It is true that such con­

taminants are probably not the cause of 
“  hard ”  spots in the same category as 
corundum, but none the less cause rejec­
tions just as freely on components subject 
to much machining, although the delays 
caused by tool breakage are not so 
marked. A  rejection report is insufficient 
evidence, however, on which to identify 
an inclusion as a hard spot. A  compara­
tively soft inclusion will frequently cause 
a slight tool-jump, leaving a “  tail ”  from 
the inclusion identical with that produced 
by a corundum particle.

There is an increasing tendency in this 
country to avoid the inconveniences of 
chlorine degassing by using compounds 
such as carbon tetrachloride or hexachlor- 
ethane as a convenient means of introduc­
ing this element. For the liquid CC1, a 
carrier such as absorbent brick or 
asbestos is used, and for simultaneous 
grain refinement may be mixed with T iC l, 
or even carbon and T iO ;>. The solid 
C 2C lr, is marketed in the form of con­
veniently sized briquettes as a proprietary 
degasser and may be plunged below the 
metal surface with a suitable tool.

Tests with Pfeiffer's vacuum solidifica­
tion apparatus at successive stages in 
melting show that no matter how well 
the metal may be degassed in the fur­
nace, a considerable increase in gas con­
tent occurs after transfer to the pouring 
ladle, and if subject to a second treatment 
at this stage, some further gas pick-up 
may be demonstrated by remelting 
metal taken from the mould. The 
briquetted degassing medium appeared a 
convenient way to clean the metal at 
later stages than in the melting furnace, 
and in the case of billets cast into thin- 
walled metal moulds where the metal is 
totally liquid for an appreciable period 
before progressive water chilling, it is 
possible to degas in the actual mould in 
which the metal solidifies. A  number of 
test melts cast in this manner gave satis­
factorily pore-free billets, although 
remelted samples did not show any 
marked decrease in apparent gas content 
over those from metal degassed in the 
furnace. An inspection report on 
machined components, however, recorded
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a definite increase in rejections for inclu­
sions. Fracture tests on a number of 
billets confirmed this feature, and the 
defects appeared to be relatively soft, 
some grey in colour and others black and 
grey. Exposure to a moist atmosphere 
increased their apparent size and closer 
examination revealed that the included 
materia! was hygroscopic in nature. 
Analyses showed the presence of carbon 
and chlorides, and it is probable that the 
compounds present were aluminium 
chloride with a little carbide. Either the 
time before solidification was insufficient 
for all the products of the reaction to 
escape, or under these conditions alu­
minium chloride has some solubility in 
molten aluminium, and is rejected on 
solidification. Tests using aluminium 
chloride in place of C ,C l6 at varying 
temperatures suggest that the latter cause 
is the true one, as a billet degassed at 
850 degrees C. and then rapidly chilled

still showed less inclusions than one 
treated at 660 degrees C. and allowed to 
stand for some time before solidification.

The analysis of inclusions is tedious, 
and correlation of their presence with 
the factors involved in melting and cast­
ing implies knowledge of the virgin metal 
production, the hardener alloys and the 
history of any scrap or remelted metal 
that may be used. Unsupported state­
ments in literature, as distinct from the 
results of careful experimental work, 
may be very misleading, as they fre­
quently prove to be impressions gained 
from casual observations.
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POROSITY—Another Approach
By F. A. Allen, A.I.M.

I T  is somewhat surpris­
ing, on reflection, that 
olfactory evidence has 

not hitherto excited alu­
minium metallurgists to 
investigate the peculiar 
smell associated with 
freshly fractured aluminium, 
as everyone knows, is that popularly 
ascribed to acetylene.

The sense of smell is extraordinarily 
sensitive. The vapour of certain mer- 
captans, even when diluted so that 
50 c.c. of air contain no more than 
1/460,000,000th part of one milligram, 
can still be detected by the nose. 
Although this is a special case, it is true, 
in general terms, that the amount of a 
substance capable of exciting smell 
reactions is almost unbelievably small. 
So that what is perceived as “  acetylene ”

emanating from alu­
minium may be the 
result of a minute 
amount of that gas or 
other odorous com­
pound.

The writer recalls 
dimly that many years ago, in his first 
energetic enthusiasm for light-alloy pro­
duction metallurgy, he tracked down a 
reference in “  Comptes Rendus,”  dated 
for an early year in the industrial life of 
aluminium, in which the presence of a 
carbide of manganese in aluminium was 
suggested or demonstrated. One apolo­
gizes for the paucity of detail o f the refer­
ence, but the fact that the presence of a 
carbide was a possibility is distinctly 
remembered as affording some relief to 
the problem— whence comes the smell?

Further study in chemistry, however,

Discussion on the W ork 
of von Ludwig Concerning 
the Influence of Carbide 
and Nitride Impurities
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taught that pure acetylene had no smell 
and that the characteristic unpleasant 
odour was due to sulphuretted hydro­
gen, phosphine and silicon hydride 
formed from impurities in the calcium 
carbide normally used as the reactant 
with water in preparing the gas.

The question may therefore be asked 
if any theory dependent upon the smell 
of “  acetylene,”  apparent when alu­
minium alloys are fractured, is based 
upon a sound foundation, especially 
when it is admitted that the trace-gas of 
extremely small proportion is notoriously 
difficult to detect chemically and 
probably impossible to determine 
quantitatively.

Davidlee von Ludwig, in a paper in the 
American “  Iron Age ”  for November 20, 
1947, discusses the effect of non-metallic 
impurities in relation to porosity in 
aluminium alloys, and as the impurities 
he treats are carbides and nitrides this 
question of the smell, reminiscent of 
acetylene, associated with freshly frac­
tured aluminium, is again posed.

Von Ludwig does not agree that the 
major cause of porosity in aluminium 
alloys is hydrogen. I f  it were completely 
true that the absorption of hydrogen in 
molten alloys and its precipitation on 
solidification were the only factors 
involved in characteristic porosity, there 
would be no problem, for, as he 
observes, methods of control of hydrogen 
in this respect have long been under­
stood. It  is pointed out that many 
defects, porosity among them, occur 
under conditions such that they cannot 
readily be explained on the hydrogen- 
absorption theory.

The haphazard nature of the incidence 
of porosity is well known to all who have 
to produce sound metal and, indeed, its 
mysterious comings and goings have 
been remarked upon in many discussions, 
both on Institute of Metals papers and 
in these pages. Whilst hydrogen may be 
the major contaminant in gaseous form, 
the significance of non-metallic impuri­
ties in aluminium must be thoroughly 
studied and understood.

Active solid impurities are carbides 
and nitrides chiefly, and scant attention 
has hitherto been paid to them, although 
it is known that carbon monoxide and 
carbon dioxide react with molten 
aluminium to form A1,C3 and A L 0 3, 
especially when it is held at high tem­
perature under CCL. N itride formation 
may be suspected when dry nitrogen gas 
is used as a flux for aluminium. It has 
been suggested that no immediate bad 
effects result from the presence of 
nitrides because they do not decompose 
in the freezing range.

Carbides and nitrides are not stable in 
the presence of water at temperatures 
below 1,250 degrees F . (675 degrees C. 
approximately). Above this temperature, 
water tends to react with aluminium to 
evolve hydrogen and to form oxides. 
Below this temperature, water does not 
tend to break down readily, but is active 
preferentially with carbides or nitrides 
liberating hydrocarbon gases or ammonia. 
These reactions can take place only at 
the surface of molten, or hot, solid metal, 
and no detriment is incurred by these 
reactions while the metal is liquid or pasty 
prior to casting.

The water reaction may in fact be used 
to remove these active impurities. As 
carbides and nitrides cannot liberate gases 
except in contact with water molecules, 
they are superficially considered to be 
stable non-metallic inclusions. As the 
combined total of carbides and nitrides in 
aluminium alloys rarely exceeds 0.5 per 
cent, even in metal processed in very in­
efficient melting equipment, they are 
ignored in considering fractures in subse­
quent production stages.

The possibility of carbide and nitride 
formation with alloying elements and 
impurity elements must not be lost sight 
of. This, considers von Ludwig, is par­
ticularly true of copper, calcium, and 
lithium. Simple confirmation of the 
presence of carbides and nitrides is pro­
vided by the well-known smell of freshly 
fractured aluminium, as noted above. 
Unfortunately, conventional methods of 
gas analysis are not applicable.
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Gwyer has reported that varying pro­
portions of simple or compound gases are 
evolved when aluminium alloy samples 
are melted in vacuo dependent upon pre­
vious metallurgical history and alloying 
materials and methods. It is significant 
that at least one sample revealed 25 per 
cent, of acetylene.

It is not clear as to how carbides are 
formed. Tullis has observed that they are 
most common in remelt aluminium 
derived from oily or greasy scrap or 
which has been melted in reverberatory 
furnaces. Erikson more or less confirms 
this observation. H iram  Brown has dis­
criminated between melting methods and 
fuels in relation to their effects on 
aluminium alloys and has concluded that 
oil-fueled reverberatory furnaces produce 
metal that suffers from profound porosity 
defects. As a matter of observed fact, the 
defects from melting in contact with oil 
flames relate more to the formation of 
carbides and nitrides than to the solution 
of evolved hydrogen.

Von Ludwig maintains that in most 
melting furnaces conditions are not 
favourable for the solution of hydrogen 
within the melt, due to the fact that little 
or no free hydrogen is present in the flue 
gases in contact with the melt. He states 
further that the reaction of superheated 
water vapour with the metal is also unim­
portant, except at extremely high tem­
peratures. Nevertheless, whilst poor 
melting conditions cannot be allowed, it 
is a fact that aluminium alloys melted in 
reverberatories fired by coke, and in 
which therefore little or no hydrogen gas 
can be present, do suffer from severe 
porosity. In such cases, porosity can be 
due only to the formation of carbides by 
reaction of high concentrations of CO., 
with perhaps CO.

It  is difficult to determine carbides, and 
in any case, few specifications contain a 
limiting clause on the aluminium content 
of an alloy, usually estimated “  by 
difference,”  of course. O f the small 
amount of published information, that 
due to Bobalek and Shrader (“  Indust, 
and Eng. Chem.,”  Vol. 17, September, 
1945), is probably the most important.

Their work was performed on magnesium 
alloys, and it is significant, von Ludwig 
thinks, that they showed far more carbon 
to be present in alloys containing alu­
minium than in pure magnesium. Von 
Ludwig infers that this work can be 
interpreted to substantiate the presence 
and effects of the carbide constituent as 
formed in the aluminium component. 
Incidentally, grain refinement by super­
heating of magnesium alloys by nucléa­
tion by particles of aluminium carbide is 
also substantiated.

Methods of combustion analysis would 
mask the mode in which carbon is 
present; no differentiation could be made 
between carbon present as carbide, or 
present as dissolved gases such CO-, CO. 
C-H-, or C H ,. Sim ilarly the role of nitro­
gen would be uncertain.

Von Ludwig goes on with further dis­
cussions. Eastwood considers that the 
source of atomic hydrogen may be repre­
sented by the reaction: “  Metal plus water 
yields metal oxide plus atomic hydrogen,” 
atomic hydrogen dissolving in the molten 
metal to be precipitated on freezing with 
the production of characteristic pin- 
holing. But, Eastwood says, this porosity 
is most pronounced in silicon-aluminium 
alloys containing calcium or lithium. The 
next stage in von Ludwig’s argument may 
be quoted: “  The known affinity of both 
lithium and calcium for carbon, plus the 
excessive activity of the resultant carbides 
when reacted with water, promotes the 
thought that it is not an increase in the 
affinity of the metal for hydrogen, due to 
some inexplicable effect of calcium or 
lithium on the characteristics of the metal 
in this regard, which causes the increase 
in pinhole porosity, but the quite logical 
increase in concentration of active car­
bides in the metal, which (in reacting with 
mould moisture) liberates increasing 
quantities of hydrocarbon gases, primarily 
acetylene, within the metal.”

Von Ludwig describes the mechanism 
of hydrogen formation and absorption in 
a mould: assuming hydrogen-free metal 
enters the mould, the temperature must 
be raised to at least 1,250 degrees F. 
(680 degrees C.) before the molten metal
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can react with mould moist gases or 
mould moisture, releasing atomic hydro­
gen, as indicated by Eastwood. A t the 
same time, however, the metal is rapidly 
chilling and a tough oxide film is being 
formed at the surface. As it is well 
known that the oxide film hinders the 
escape of chlorine or nitrogen used in 
degassing processes, von Ludwig con­
siders that it is improbable that hydrogen 
is absorbed by means of the mechanism 
described, and that the formation of gas 
defects in aluminium through reactions of 
carbides and water is chemically and 
physically simpler and far more logical.

As metal containing carbides and 
nitrides is poured into the mould, 
reactions are instantaneous and gaseous 
products are formed progressively as new 
surfaces are thrown up by turbulence dur­
ing pouring. The active constituents are 
contained within the metal, and as gas 
evolution takes place some escapes 
through metal face and oxide film, part 
may be trapped and expand within the 
solidifying metal. The hotter the metal 
and the higher the concentration of car­
bides or nitrides, the larger and more 
numerous are the defects. Von Ludwig 
maintains that this mechanism is borne 
out in all references to carbide-active 
constituents of calcium or lithium, and 
in general is more likely than the involved 
method of atomic hydrogen pinhole 
formation.

A  statement, due to Erikson, is reported 
to the effect that 98 per cent, of the 
porosity epcountered in (pressure) die- 
castings is due to trapped mould gases; 
this report is inconclusive, as the author 
asserts that the trapped gases are invisible 
to normal X-ray or metallographic 
examination. Ye t such castings are sub­
ject to blistering when subjected to 
normal solution treatment temperatures, 
and this fact is presented as proof of the 
existence of trapped gas. The difficulty 
of reconciling apparent absence of gas 
cavitation and the emergence of blisters 
may be resolved, von Ludwig suggests, if 
the facts are viewed in the light of carbide 
reactions, for if the blisters, formed dur­
ing heat treatment, were the result of

reaction of carbides and water vapour in 
the furnace atmosphere, it can be readily 
seen how metal that was thought to be 
metallurgically dense could develop 
cavitation.

The paper concludes by intimating that 
it is necessary that the causes of porosity 
in aluminium be reconsidered. “ Control 
of carbide contamination is a much more 
difficult problem to solve than the control 
of hydrogen. If  hydrogen were the chief 
source of. gas contamination, the 
metallurgy of aluminium would actually 
be relatively simple.”

It would be possible to find metal­
lurgists and foundrymen prone to dis­
agree somewhat strongly with this rather 
poetic statement of the position, more 
especially in view of the fact that von 
Ludwig has not demonstrated con­
clusively that hydrogen is still not the 
main source of trouble. It  has long been 
assumed that this is the case and, for this 
reason, study of the problem has tended 
to take a hydrogen bias.

It is conceivable, however, that, 
whether or not von Ludwig’s conclusions 
are in their entirety correct, they may lead 
to the adoption of a new approach, re­
sulting, possibly, in a simplification of 
our views on the mechanism of hydrogen 
absorption and on the somewhat sinister 
role the gas may play in conjunction with 
such straightforward shrinkage as occurs 
on solidification of the metal. One 
development would certainly simplify the 
foundryman's task, that is, the discovery 
of some means whereby the retention of 
hydrogen could be assured, for we must 
recognize that the trouble starts only 
when the gas attempts to escape.

There can be little doubt that all 
foundry metallurgists who have attempted 
to control cavitation, whatever is the 
correct view of the mode of formation, 
will be ready to join issue with the 
American author at some points, or at 
the very least be eager to oiler comments 
on his thesis. They will be prepared to 
agree that the problem is not a simple 
one; it may be hoped therefore that 
correspondence on the subject will be 
forthcoming.
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CO M PA R ED  Here with the 
normal American four- 

wheeler is the articulated Kaiser 
coach. Overtaking is rendered 
a simple matter due to the1 ex­
ceptionally high power^Cummins 
engine.

Santa 
—  New Style
S T R IK IN G  as the accompanying illus­

tration may be, the new articulated 
Kaiser coach will hardly be regarded 

as a model upon which our future passen­
ger transport vehicles will be built. It  is of 
interest, however, because aluminium and 
magnesium are basic features of the 
design, and comparison may be drawn 
with analogous British and French 
projects previously reported in “  Light 
Metals.” *

The coach, described as a highway

’ C u t  O p e ra t in g  C o sts  a n d  In creu se  P a y lo a d  1947.10.97
P re fa b r ica te d  P a r ts  fo r C o a ch b u ild e rs  1947.10.346
P re fa b r ic a te d  L ig h t- M e ta lC o a c h w o rk in  F ra n c e  1947.10.551 
S im p lify in g  B o d y w o rk  C o n s tru c tio n  an d

A sse m b ly  1947.10.629

The Per-
manente Metals Corporation, Oakland, 
California, for the Santa Fe  Tra il Trans­
portation Co. Measuring 60 ft. in length, 
it is more than twice as long as the 
average British double-decker, and incor­
porates many luxury features including 
foam rubber swivel seats, spacious bag­
gage accommodation, ample head- and 
jeg-room, air conditioning, lavatories and 
“  Torsilastic ”  spring suspension.

Magnesium and aluminium are used 
exclusively in the manufacture of the 
coach body. It  is of-true monocoque con­
struction with all parts built into the main 
structure and designed to share the 
stresses on the combined" structure. 
Exterior panels are flush-mounted and 
flush-riveted to reduce wind resistance and 
iniprove appearance, and the interior 
panels, in walnut and light oak, are bound 
with polished aluminium moulding. The
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floors are magnesium plates covered with 
deep-blue wear-resisting plastic material.

Although complete air conditioning is 
fitted, the windows can be opened. They 
are of laminated safety glass set in 
polished aluminium frames. In  the event 
of damage, the glass in any window can 
be replaced in five minutes. A  flexible 
corrugated aluminium shade can be 
adjusted by the passenger to cover any 
part of the window.

Exceptional performance is given by a 
Cummins 275 b.h.p. six-cylindered super­
charged oil engine located under the floor 
midway between the front and centre 
axles. The lower crankcase is of alu­
minium, this material also being used for 
the water-cooled exhaust manifold. The 
location of the engine and also the air 
conditioning plant and baggage compart­
ment under the floor gives the vehicle a 
very low centre of gravity. Also con­
tributing towards this is the use of so 
much light alloy and particularly mag­
nesium in the bodywork.

The contrast with British buses is 
striking. A  typical. 56-seater in use in 
this country weighs 7 tons 12 cwt. unladen 
and occupies less than half the road space 
required by the Kaiser. The unladen 
weight per passenger of the British 
double-decker is about 2.7 cwt. and of 
the Kaiser approximately 3.8 cwt. despite 
the wide use of lightweight materials.

On the other hand, comparison with a 
typicaL American coach shows that a con­
siderable saving has been achieved by the 
incorporation of these lightweight 
materials. A  normal 37-seater in America 
has an unladen weight of 10 tons, so that 
the new Kaiser coach represents a 70 per 
cent, increase in payload with a gain of 
only 27 per cent, in unladen weight.

When considering the higher unladen 
weight per passenger of this coach com­
pared with the normal British double- 
decker, it must be remembered that great 
attention has been paid to passenger com­
fort. Not only are there provided two 
lavatories and ample luggage accommo­
dation, but also a space of 2 ft. 11 ins. 
is allowed between seats with headroom 
of 6 ft. 8 ins.

The four-wheeled “  tractor ’’ portion of 
the vehicle has a wheelbase of 21 ft. 6 ins. 
and the rear part a wheelbase of 23 ft. 
6 ins. The two sections have a'flexible 
connection similar to that of a railway 
corridor coach. Single tyres are mounted 
on the front and rear wheels and twins 
on the centre wheels. B y  means of a 
patented steering system, the front and 
rear wheels are linked, and an articulated 
joint causes the rear wheels to follow the 
track of the centre axle.

Whether or not such a vehicle could 
ever become an economic unit in the 
United Kingdom is questionable.

T H E  average British 
double-decker (A ) com­

pared with the normal 
American large - capacity 
single-decker (B ) and the 
Kaiser articulated six­
wheeler (C). In  spite of 
the fact that the Kaiser coach 
is claimed to turn in a radius 
of only 38ft., so far as this 
country is concerned the 
increase in road space is not 
considered to be justified by 
the increased accommoda­
tion.
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C o r r o s i o n  o f  M e t a l s  

w i t h  O x y g e n  D e p o l a r i z a t i o n

Continuing from  “ Light Metals,”  1948¡11/14, this 
Section of Tomashoff’s Work Concludes the Synopsis 
of the Theoretical background and Describes the 

Experimental Technique

Analytical Investigation of Cathodic
Processes in the Corrosion o f M etals 

C^RO M  what has been stated previously, 
* the significance of studying the cathodic 
processes and their fundamental influence 
on the overall nature and velocity of 
corrosion may be readily appreciated. 
Cathodic depolarization consists of the 
assimilation at the cathode surface of 
excess (metal) electrons released by 
anodic dissolution, i.e., the transfer of 
metallic ions into a solution. In  its most 
generalized- form this reaction may be 
expressed by: D  + 0 — >(Dtf), where D 
denotes a depolarizer (a neutral mole­
cule or ion) capable of assimilating the 
electron, that is, of being reduced at the 
local cathode under the given conditions 
of corrosion.

It is obvious, therefore, how important 
it is to know the influence of any factors 
likely to bear on the velocity of the 
cathodic reaction. In this connection 
may be noted, for instance, the presence 
of oxygen or other oxidizing agents in 
the solution; the specific material of 
which the cathode is made; diffusion 
characteristics of the oxidizer-depolarizer.

O f all possible cathodic processes, the 
most important in practical case's of 
metal corrosion is the depolarization 
reaction by oxygen ionization at the 
cathode.. This is responsible for the 
greatest amount of destruction and loss 
by corrosion. Indeed, the corrosion of 
most-structural metals (with the excep­
tion, perhaps, of magnesium and 
magnesium-base alloys), in neutral 
electrolytes, and under the atmospheric

conditions, proceeds chiefly because of 
this process. The same explanation com­
monly holds good for the dissolution of 
metals in weak acid solutions in the 
presence of oxygen. Ionization pro­
gresses with varying ease on different 
metals, which may be arranged as a series 
in order of increasing ionization over­
voltage of oxygen.

A  mathematical treatment of the 
cathodic processes with oxygen depolar­
ization is given by Tomashoff on the basis 
of analysis of the following cases;—  

The cathodic process is controlled by 
the rate of the cathodic reaction. For 
this case the ionization over-voltage of 
oxygen is determined by an expression 
similar to Tafel’s equation for hydrogen 
over-voltage:—

8 =  a -f- bIogcI r, (16)
where a is a constant (experimentally 
determined), depending on the nature of 
the metal and the depolarizer; b is a 
constant determined by the mechanism of 
the cathodic reaction, equal in the given 

2RT
case to — — , in which R  is a gas constant, 

n F
T — the absolute temperature, n— the 
valency of the depolarizer in a given 
depolarization reaction, F — one Faraday 
= 96,500 Coulombs; I ,  is the cathode 
current density.

The Cathodic Process is Controlled  
by the R ate o f  Oxygen Transfer to 

the Cathode
The mechanism of conveying atmo­

spheric oxygen to the cathode surface is 
of a complex character, which, in a
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general case, may be divided into the 
following principal stages: (a) Passage of 
oxygen through the boundary line: air—  
electrolyte; (b) its transference through 
the body of the electrolyte by thermal or 
mechanical convection; (c) diffusion of 
oxygen through a static layer, or a layer 
with laminar flow, of liquid directly 
adjacent to the cathodic surface (diffusion 
layer).

In this event the polarization of the 
cathode is determined by a purely diffu­
sion mechanism and is expressed by 
Nernst’s equation for concentration 
polarization:—

108,(1-1!), (17)
nF I,,

in which A<f> is the variation of cathode 
potential due to difference between the 
concentration of the depolarizer (oxygen) 
in the body of the electrolyte and that at 
the cathode surface (gram— mol. 02/cm.3); 
i(i— current density at the cathode. I d—  
limiting diffusion current for given con­
ditions of experiment; the remaining 
notation is the same as above.

This expression determines the shift of 
the cathodic potential owing to the con­
centration polarization by the ratio of

current densities -A one of which (i,,) is .

controlled by a given diffusion rate of 
oxygen, and the other ( Id) — the maxi­
mum possible diffusion velocity for a 
given corrosion case.

M ixed Control
I f  the maximum diffusion rate of the 

depolarizer and maximum velocity of the 
cathodic process be commensurable, then 
the overall velocity of the cathodic 
reaction will depend on both these factors 
(i.e., mixed control). In  such a case, 
which occurs most frequently in practice, 
the polarizability of the cathode is 
determined by:—

Sd — a -f b log„i — b'log„ (I — -̂), (18)
Li

where 8d denotes the total ionization 
overvoltage of oxygen, that is, the shift 
of the. cathode potential for a polarizing

current density i. The other symbols are 
identical to those as indicated before.

C om plex Process o f Oxygen-hydrogen  
D epolarization

When upon the process with oxygen 
depolarization is simultaneously super­
imposed a second depolarization process 
with hydrogen evolution, these two 
reactions proceed parallel with, and inde­
pendent of, one another.

Although the relationship between the 
cathode potential and the density of the 
polarizing current can also be deduced 
analytically, the mathematical expression 
is of a rather complicated form, and its 
solution is laborious and difficult:
however, it may easily be obtained
graphically, by which method the over­
voltage plotted as a function of the 
current density (i.e., the value for the shift 
of potential) is determined with an
adequate degree of approximation.

Graphical M ethods for Computing Rate 
o f Corrosion Processes

The application of polarization curves 
is widely used for studying the kinetics 
of electrode processes. Accordingly, 
Tomashoff gives a detailed graphical
interpretation of the principal relation­
ships which hold good for all possible 
cathodic processes in the corrosion of 
metals by plotting polarization curves on 
the basis of the analytical expressions 
deduced.

As such an approach presents an ideal 
relationship between the electrode poten­
tial and current density, it is pointed out 
that the real cathodic polarization curves 
may deviate from those derived theoretic­
ally; the reasons for these deviations are 
examined.

Analysis of the theoretical polarization 
curve demonstrates a number of charac­
teristic points which indicate a transition 
from one form of cathodic control to 
another. In  the light of this revelation, 
the possibilities of using the polarization 
curves for computing the rate and 
characteristics of the cathodic processes 
are extensively discussed.

Fo r example, if the curves of the
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cathodic and anodic polarization (they 
may be obtained experimentally for a 
number of typical corrosion processes) 
and the ratio of the cathodic and anodic 
areas be known, we can, for a given 
instance of corrosion, determine the value 
of the local current and corrosion rate. 
Computation is simplified when the 
resistance of the local couples is so small 
that the ohmic drop of potential may be 
neglected. In  this case the maximum 
local current is directly given by the inter­
section of the curves for the cathodic and 
anodic polarization.

if  the equations for the relationship 
between effective potential and local 
current density be represented graphically, 
by platting of current densities as abscissa; 
and effective potentials as ordinates, we 
obtain a very convenient form of corro­
sion diagram.

Tom ashoff’s D iagram  for Corrosion  
Processes

Of the various graphical methods for 
the computation and interpretation of 
corrosion phenomena, Tomashoff’s origi­
nal diagram is of special interest. B y  its 
aid. the mechanism of various types of 
attack can be readily analysed in such a 
way as not only to illustrate all the 
elementary stages of a complex sequence, 
but to show, also, the role played by each 
of them and the mutual interrelations of 
the individual stages and their influence 
on the overall velocity of a given 
corrosion process.

The initial stages of corrosion (diffu­
sion of oxygen, the oxygen reduction, 
discharge of hydrogen ions, ionization of 
metal, etc.) are expressed by one general 

A V
value —— , i.e., the potential drop for a

given strength of the corrosion current. 
For the flow of electrons within metal, or 
that of ions through the solution, this 
value is equivalent to the ohmic resistance 
of the metal or to that of the electrolyte. 
Fo r the reaction of oxygen reduction, or 
for the discharge of hydrogen ions, the 

A V
value —— indicates the shift of the elec­

trode potential (its polarizability)' owing 
to interference in the progress of the 
cathodic reaction. Consequently, this 
shift of potential will characterize the 
ionization overvoltage of oxygen, or, 
similarly, hydrogen overvoltage.

Fo r the diffusion of oxygen or hydro­
gen ions, this value determines a change 
of electrode potential at a given general 
rate, due to inhibition of the process by 
the transport of oxygen or diffusion of 
hydrogen ions; i.e., it obviously corre­
sponds to a concentration polarization of 
the electrode. A ll the remaining stages 
of the corrosion process can, in a similar 
manner, be represented by a more or less 
pronounced drop in potential for a given 
strength of corrosion current, or, what 
amounts to the same thing, by some 
resistance to the continuation of attack at 
some given stage of the process.

In Fig. 20 (Fig. 6 in the Russian text) 
each discrete stage of the corrosion 
process is depicted as a certain resistance 
to the progress of a specific stage, the 
width of each field being in inverse ratio 
to the assumed resistance of a given stage 
of the process. The individual stages of 
the corrosion cycle are so interconnected 
as to reproduce the sequence, in which 
(according to existing views) they proceed 
in actual instances of electrochemical 
destruction of metals.

Just as in an ordinary electric circuit 
with branching conductors, the overall 
velocity of the corrosion process (total 
strength of current) for a series-connected 
sequence will be mainly determined by 
those stages with the lowest velocity (i.e., 
with the greatest resistance). Fo r a 
parallel-connected sequence, the _ overall 
velocity of the process will be governed 
by that stage having the maximum 
velocity (i.e., the minimum resistance).

In  Fig. 20 are shown resistance values, 
or, what is the same thing, potential 
drops, at a definite strength of the corro­
sion current for the following elementary 
stages of the corrosion process;—

(1) The passage of metallic ions into 
the solution and their hydration

6 <—  (9 Me+) — > Me+ . n H20  ;
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(2) The diffusion of metallic ions 
through the film on the metal surface into 
the solution, and that of anions of the 
electrolyte in the opposite direction.

(3) Diffusion of metallic ions from the 
anode into the body of the electrolyte, 
and that of anions in the reverse direction.

(4) Migration of anions and cations in 
the solution under the action of electric 
current.

(11) Passage of oxygen through the 
boundary surface: air— solution (O Î).

(12) Transmission of oxygen by con­
vection through the main body of solution 
(O.V).

(13) Diffusion of oxygen through the 
static (diffusion) layer of electrolyte 
adjacent to the cathode (O Î).

(14) Oxygen reduction at the cathode 
surface with the formation of ions

(5) Diffusion of the hydrated ions of 
hydrogen H.,0 towards the cathode and 
that of hydroxyl ions in the opposite 
direction.

(6) Dehydration of the hydrated hydro­
gen ions.

(7) Discharge of hydrogen ions (which, 
in turn, may be regarded as a resultant of 
several elementary stages), H + +  8— > H ;

(8) Combination of hydrogen atoms to 
form molecules.

(9) Diffusion of hydrogen molecules 
from the cathode.

(10) Formation and detachment of 
hydrogen bubbles from the cathode 
surface.

O H -  ; 0 ? +  4 8 +  2 H aO — > 4 0  H - .
(15) Diffusion from the cathode of the 

O H - ions formed in the process of 
oxygen depolarization.

(16) Reduction of oxygen to hydrogen 
peroxide (which process, in its turn, 
consists of several stages):
0 , +  28 +  2H..O— > H,0., -f 20 H - .

(17) Further reduction of hydrogen 
peroxide to O H ~  : H 20 2 4- 28 — > 2 0 H - .

(18) Diffusion from the cathode of any 
hydrogen peroxide not reduced to O H - .

(19) Process of electron flow within the 
metal (this is characterized by the elec­
trical resistance of the metal).

Such diagrams, constructed according 
to approximate data available on corro­

F ig . 20.— C o rro s io n  d iag ram  of T o m a sh o ff: A . d ire c tio n  o f m otion  o f e lectrons o r  ion9 
u n d e r  the ac tio n  o f an  e lec tr ic  fie ld  ; B . d ire c tio n  o f m otion  of p a rtic les  u n d e r  the 
in f lu en ce  o f d iffu s ion  o r co n v e c t io n  ; C , d ire c tio n  of the rea c tio n  (F ig .  6 in  R u s s ia n  tex t).
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sion, may give an adequate semi- 
quantitative picture of the nature of the 
corrosion process under consideration.

From inspection of Fig. 20 we can, for 
example, make the following deductions 
as to the character of the corresponding 
corrosion process:—

(a) Corrosion proceeds without any 
noticeable slow'ing-down of the anodic 
processes (No. 1 and No. 2); i.e., the 
metal is not passivated.

(b) The ohmic resistance of an elec­
trolyte and metal is very small and in no 
way influences the general rate of the 
corrosion process.

(c) The cathodic process proceeds 
along the two parallel paths: by depolari­
zation with the evolution of hydrogen, 
and by depolarization with oxygen 
ionization.

(d) Processes of cathodic depolariza­
tion exhibit the greatest resistance. They 
comprise the discharge of hydrogen ions 
in hydrogen depolarization, and oxygen 
diffusion in oxygen depolarization. O f 
these two parallel reactions, the diffusion 
process has the lower resistance, and, for 
any particular case, represents that stage 
of the sequence which chiefly controls the 
overall velocity of the corrosion process.

(e) Oxygen reduction proceeds along 
the two parallel paths: (i) direct reduction 
of CT to O H  - , and (ii) reduction of 0 ; 
to H..O.,, with the further partial reduction 
of h "2o '2 to O H - .

(f) Although the resistance of the 
oxygen ionization stage is smaller than 
that of oxygen diffusion, it has, however, 
a commensurable value and exerts, also, a 
marked effect on the overall velocity of 
the process.

(g) The passage of oxygen through the 
boundary zone, electrolyte— air, the trans­
ference (by convection) of oxygen to the 
cathode, and the diffusion of the O H - 
ions from the cathode and M e + from 
the anode; these stages in the sequence 
have a low resistance and consequently 
exert little influence on the corrosion 
process.

Naturally, if conditions in the system 
change, the relationship between the

resistances of the elementary stages in the 
sequence will also be altered. Thus, for 
example, if corrosive conditions involve 
marked passivation, great resistance will 
be offered to the transmission of metal 
ions through the surface film (i.e., field 
No. 2 in Fig. 20 would then have a small 
cross-section). In  the case of corrosion 
in media of low conductance, stage No. 4 
in the sequence will exhibit a correspond­
ingly high resistance. In the absence of 
oxygen there will be no oxygen depolari­
zation. I f  the potentials of the corroding 
metal be more positive than that of 
hydrogen, hydrogen depolarization will 
be absent. The presence of any other oxi­
dizing agent (for instance, Fe  +++ ions) 
will give rise to a new field (parallel with 
those for oxygen and hydrogen depolari­
zations)— the cathode depolarization by 
this oxidizer, etc. Thus, any change in 
the conditions of the corrosion process 
w ill be correspondingly reflected in the 
diagram.

It  should be noted that the sum of all 
potential drops in a series-connected 
sequence for a given corrosion process 
w ill be equal to the initial potential 
difference between the cathodic and 
anodic areas of the corrosion system 
under consideration: i.e., to the potential 
difference of the cathodes and anodes on 
open circuit (e.m.f. of the local cell). The 
sum of the potential drops due to ohmic 
resistance of the local couple in the 
external and internal circuit (i.e., fields 
No. 4 and No. 19 in Fig. 20) gives the 
effective actual potential difference of the 
cathodic and anodic areas under the given 
corrosion conditions. The sum of the 
potential drops at the individual areas 
(except those due to ohmic resistance) 
w ill correspond to variation of the initial 
potential difference by reason of the 
polarization processes.

Experimental Study of the Efficiency of 
Various Cathode M aterials.— M ethods
The individual characteristics of the 

performance of different cathode 
materials in the process of oxygen 
depolarization can be most completely
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f   ̂ & * %Ô o e°, ÚCS"5“  oVe O f  w\uie *

* e  > Í V  f  t V  ^  ^  ? S > -

W f 9r ° ^ 0  W ¿ > ^ 0c ^ -

**  n\»00 *ĵe 9 i 0W 
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As in these i-esearches attention was 
principally centred on the cathode pro­
cesses taking place with oxygen depolari­
zation, it was natural that all experiments 
should have been so arranged as to give 
free access to oxygen. W ith  the object 
of increasing the region of oxygen 
depolarization (that is, to bring about a 
more distinct area of the ionization over­
voltage of oxygen), it was necessary to 
accelerate to the maximum possible 
degree the rate of oxygen diffusion to the 
cathode; for this purpose the electrolyte 
in the cathode space was subjected to 
intensive agitation by means of a stirrer 
operating at 2.000 r.p.m. Parallel with 
the main experiments performed in an 
atmosphere of oxygen, comparative 
experiments were also conducted in a 
static electrolyte in air, as well as in a

F ig . 21.— A p p a ra tu s  fo r  d e te rm in ing  
exp erim en ta l cu rve s  o f c a th o d ic  
p o la riz a tio n  in  o x yg en  : I , e lectrode 
u n d e r  in v e s t ig a t io n : 2, vesse l fo r  
a u x il ia ry  e lec trod e  ; 3, co c k  fo r  e le c ­
tro ly tic  sw itch  : 4, b ra n ch  tu b e  fo r  
f iliin g  e le c tro ly t ic  sw itch  : 5, m a in  
v esse l ; 6. co n n e c t in g  co c k  fo r c a lo ­
m el e le c tro d e : 7, s t ir r e r ;  8, b e ll o f 
h y d ra u lic  lo ck  : 9. co n n e c t io n  fo r 
a u x il ia ry  v e s s e l;  10. I t ,  a ir-com ­
m u n ica tin g  tubes. (F ig u re  10 in  

R u s s ia n  text.)

As an electrolyte, 0.5N aqueous N aC l 
was employed, as in the process of 
cathode polarization, an initially neutral 
solution becomes alkaline in the proximity 
of the cathode, and because this variable 
pH  at the cathode is highly undesirable 
from the viewpoint of a satisfactory 
reproducibility of the experiments, it was 
decided to use electrolytes weakly 
buffered with sodium carbonate or bi­
carbonate reckoned to give in solution 
0.005M  N a2C 0 3 and 0.005M N aH C O ,, 
having a pH  value of about 9.2. Measure­
ment showed that this figure did not 
markedly vary in the course of cathodic 
polarization.

non-buffered 0 .5N  solution 
of N aC l and several other 
electrolytes. To diminish the 
influence of variations of con­
centration, the quantity of 
solution employed was fairly 

large— usually about 500 cm.3 for each 
experiment. The experimental installation 
used for obtaining the polarization curves 
in an oxygen atmosphere, and circuit 
connections, are shown in Fig. 21.

The electrode material under investiga­
tion, I, is in the form of a cylinder or 
disc 16 mm. in diameter, sealed into a 
glass tube in such a way that the working 
cathode surface is constituted by a cir­
cular face with an area equal to 2 cm.2 
The mounting arrangement for the vari­
ous types of the cathode material is indi­
cated in Fig. 22. Section A  shows the 
cathode fixture. The cathode itself, in the 
form of a cylinder 4 to 8 mm. in height,

evaluated on the basis of analysis of 
polarization curves obtained by experi­
ment.

Before we pass on to a consideration 
of their utility and scope, it may be 
helpful to mention briefly Tomashoff’s 
experimental technique, which, with a 
view to bringing it as closely as possible 
into line with the real conditions of 
corrosion of metals, had to be modified 
appreciably from that usually employed 
when studying the cathode processes of 
hydrogen over-voltage.
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1

may be turned to shape and is welded to 
a copper lead. One or two layers of 
phenolic-resin-impregnated tissue paper 
are then wound round the cylindrical sur­
face of cathode, which is then inserted 
tightly into a specially shaped glass tube. 
After drying, first at room temperature 
and then at 60 degrees C., the resin var­
nish is cured by heating for several hours 
at 120 degrees C.; the resulting plastic 
seal ensures a strong, impermeable bond 
between the metal specimen 
and glass. If the electrode 
material be in sheet form, its 
mounting is effected as shown 
in Fig. 22, section B ; in this 
case the specimen, in the form 
of a metal disc, is first joined 
by means of a synthetic-resin 
adhesive to a “ Textolite”  
washer, and then mounted in 
the same way as for the 
cylinder. Specimens were 
mounted direct on to the glass 
tube (Fig. 22, C ) when the 
cathode was required to 
undergo preliminary treatment 
in alkaline media, or in certain 
experiments designed to check 
up the absence of any influ­
ence of the phenolic-resin seal 
upon the electrode process.
The platinum electrode serves 
as an auxiliary electrode for 
polarization; it is placed in a 
separate vessel, 2 (Fig. 21), and immersed 
in the same electrolyte.

The cathodic and anodic spaces are 
connected by means of an electrolytic 
switch with a tap, 3, which was kept in 
the “ of f ”  position in all the polarization 
experiments, with the object of avoiding 
the transport of oxygen or ozone, and of 
platinum ions (if any) formed at the 
anode, to the cathode under test. The 
electrolytic switch is provided with a 
branch, 4, for drawing off the electrolyte 
from the main vessel, 5, and the auxiliary 
vessel, 2.

As the electrolytic switch with the tap. 
3, closed has a high electrical resistance 
(about 20,000 ohms), it is necessary, to 
induce polarization, to employ a battery

of accumulators giving a potential differ­
ence up to 240 volts. The electrical cir­
cuit arrangement permits the strength of 
current in the cathode circuit to be raised 
from zero up to approximately 10 mA 
without disconnecting the electrode. The 
current strength is measured by means of 
a micro-galvanometer (sensitivity 1.4 x 
10'8 A.; complete period of oscillation, 
0.2 sec.). Depending on the necessary 
limit of sensitivity, the galvanometer may

F ig . 22.— M o u n t in g  o f c a th o d e  s p e c im e n s : I ,  c o p p e r  
co n d u c to r  ; 2, g lass  tu b e  ; 3. p la s t ic  sea l ; 4, c y lin d e r  
o r  d isc  o f c a th o d e  m e ta l; 5 w e ld ed  Jo in t b etw een  co p p e r 
lead  a n d  ca th o d e  : 6, p las tic  w a sh e r  (T e x to lite ) : 7,
m o u n tin g  o f sp ecim en  d ire c t  to g ro u n d  g lass  tube .

(F ig u re  11 in  R u s s ia n  tex t.)

be shunted for the following resistance 
range: 100, 10, 1,0.1 or 0.01 ohms. The 
voltmeter V  is used for the control of 
voltage supplied to the system under 
investigation.

The potential of the polarized electrode 
(e) is measured by means of Raps 
potentiometer in relation to a normal 
calomel electrode, connection for this 
being effected through the electrolytic 
switch 6. One end of the connecting 
switch, together with the nose of the 
calomel electrode, is dipped into normal
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F i j j .  23.— C a th o d ic  p o la r iz a tio n  of iro n  
in  0 .5N  N a C I  a t v a r io u s  p H  v a lu e s  :

I 0 .5N  N a C I  +  0 .0 I N  N a O H  ;
2, 0 .5N  N a C I  +  0.005N N a 2  C O 3 +  

0.005N  N a H C 0 3 :
3. 0 .5 N  N a C I  4- 0 .0 IN  H C I.
(F ig u re  23 in  R u s s ia n  tex t). F ig . 24.—  
A n o d ic  p o la r iz a tio n  o f iro n  : I ,  w ith  
a g ita t io n  in  h yd ro g en  a tm o sphere  
(b la c k  c irc le s  on  c u rve  in d ic a te  reverse  
co u rse ) ; 2, s ta tic  e le c tro ly te  in  h y d ro ­
gen  a tm o sp h ere  ; 3, w ith  a g ita t io n  in 
oxyg en  a tm o sphere  ; 4, c a th o d ic  
p o la r iz a tio n  o f iro n . (F ig u re  24 in  
R u s s ia n  tex t). F ig . 25.—  C a th o d ic  
p o la riz a tio n  of n ic k e l ;  I ,  s ta tic  e le c ­
tro ly te  ; 2, d ire c t  cou rse  ; 3, reverse 
c o u rs ;. (F ig u re  25 in  R u s s ia n  tex t). 
F ig .  26.—  C a th o d ic  p o la r iz a tio n  of 
ch ro m iu m  : I , s ta t ic  e le c tro ly te  ; 2, 
d ire c t  cou rse  ; 3. re ve rse  cou rse .

(F ig u re  26 in  R u s s ia n  tex t).

K C l, the other being joined 
to the capillary, the end of 
which is located in the im­
mediate proximity of the 
cathode surface. The cock of 
the electrolytic switch 6 was 
also kept closed throughout 
the experiment.

To ensure maximum aera­
tion of the electrode, the 
blades of the stirrer Z  are 
situated at a distance of 5 to 
6 mm. from the cathode sur­
face, at the same level with 
the cathode. The shaft of the 
stirrer is fitted with a glass 
bell 8, filled with the same 
electrolyte as that in the ves­
sel 5, for effecting the 
hydraulic locking.

The tube 11, in the top 
part of the main vessel, serves 
as a channel for communicat­
ing with the atmosphere, a 
necessary condition for filling 
the vessel with the electrolyte, 
in order to complete displace­
ment of air from the system, 
may be effected at the begin­
ning of the experiment. Ex ­
cess electrolyte from the main 
vessel, 5, is then transferred 
by the oxygen pressure into 
the vessel 2. Before com­
mencing the experiment, and 
throughout the run, oxygen 
was passed through the elec-
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F :g . 27.— C o m p a ra t iv e  c u rve s  fo r  c a th o d ic  p o la riz a tio n  
in  a i r : — 1, iro n  ; 2, ch ro m iu m  stee l ; 3, ch rom iu m .

(F ig u re  27 in  R u s s ia n  tex t.)

trolyte. It was obtained by electrolysis of 
sodium hydroxide solution, and, prior to 
admission into the apparatus, was passed 
successively through calcium chloride (for 
drying), through palladinized asbestos 
at 300 degrees C., to remove hydro­
gen, and, finally, through alkaline per­
manganate to oxidize possible inclu­
sions of SO- and organic substances. 
I f  required, it is possible to pass hydrogen 
or air through the apparatus for cathode 
polarization. This installation can also be 
utilized for the studying of anodic 
polarization.

Immediately before the start of the 
experiment, the working surface of the 
electrode, prepared according to the 
scheme shown in Fig. 22, was cleaned with 
the finest emery paper, washed in distilled 
water, dried with filter paper and held in 
a desiccator, for about one hour. Fo llow ­
ing measurement of the 
initial electrode potential 
prior to impressing the 
external voltage, the electrode 
was then polarized by the 
application of s t e a d i l y  
increasing current, with 
periodic measurements (with­
in one, three, five, ten 
minutes, etc.) of the

potential corresponding to each tran­
sient density of current, until the value 
of the potential could be regarded 
as stabilized. Usually it may be con­
sidered that the value of the potential 
has attained its stable state if, within a 
five-minute interval, its variation is no 
greater than 0.01 volt, which, in the 
experiments with agitation, requires about 
five to ten minutes, and with the static 
solutions some 15 to 20 minutes. In  cer­
tain cases, if, during polarization, the 
cathode surface underwent gradual 
changes (for instance, the removal or 
formation of oxide films on the electrode 
surface), more than an hour is sometimes 
required to arrive at an adequately stable 
potential. Measurements of the effective 
potential were also made in the direction 
of decreasing polarizing current, from 
maximum density (usually not over 
5 mA./cm.2) to zero. Experiments were 
conducted at 20 degrees C. (thermostatic­
ally controlled).

The following cathodes were investi­
gated:— Aluminium, duralumin, mag­
nesium, oxidized magnesium, copper, 
cadmium, lead, tin, tantalum, mercury, 
silver, gold, platinum, iron, oxidized iron, 
“  pre-corroded ”  iron, case-hardened iron, 
cast iron, nickel, chromium, chromium 
steel, chromium-nickel steel, cobalt and 
graphite. Experimental results will be 
discussed in the succeeding instalments of 
this review.

{To be continued.)

F jg , 28.— C a th o d ic  p o la riz a tio n  o f 8/18 
n ic lte l- ch rom iu m  s t e e l : —  I , s ta tic  
e le c tro ly te  : 2 , d ire c t  co u rse  ; 3,
re ve rse  cou rse  ; 4. w ith  a d d it io n s  to 
e le c tro ly te  o f 0 . IN  F eC 2 3 . (F ig u re  28 

in  R u s s ia n  tex t.)



February, 1948 LIGHT METALS X X X

Aluminium brazing takes the c h a i r . . .

and cuts production time by a third!
Where fusion welding of aluminium raises complications— the trapping 
of surplus flux in joints, the melting back of edges, the need for the 
very highest skill— Flame Brazing provides a simple answer. W ith a 
melting point approximately 70°C. lower than that of aluminium, the 
filler metal percolates around and into the joint driving out the surplus 
llux. The result is a joint with a favourable strength factor, ideal for 
many types of fabrication in aluminium, such as the manufacture of 
tubular chairs shown here. One more example of how the correct 
application of B.O.C. Equipment to modern needs cuts production 
time, eliminates complications, and speeds the flow of work. For 
further information write for Booklet T.I.B./12, gladly sent on request.

T H E  B R I T I S H  O X Y G E N  C O M P A N Y  L T D .
L O N D O N  A N D  B R A N C H E S
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BDENERS LION BRAN D ”

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

E STA B LISH E D  1 8 6 3
Telegram s - B la c k w e ll,  L iv e rp o o l.

Telephone - G a rs to n  980 (3  lin e s ).

MASTER ALLO YS
4  BLACKWELLS METALLURGICAL WORKS LTD.

THERMETAL HOUSE. GARSTON, LIVERPOOL ¡9
W o r k i :  B i n t i  Road.  Speke  Róad and Church  Road., G a r n o n

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

ACKNOWLEDGED EXPERTS 
ON THE COLOURING OF 

ALUMINIUM

Licensed Operators 
of the

" B R Y T A L ”
(Rcgd . Trade M a rk)

P R O C E S S
for

ELECTRO-BRIGHTENING
ALUMINIUM

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

Colindóle 8674

W orks:
ACORN W O R K S , 
BELL  LANE, N.W.4

H endon 3976
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JOHN G. STEIN & CmfatufJjißituL BBBMHÍIÍBÍ
B O N N Y  B R I D G E S C  O T  L A N D

T H E  illu s tra t io n  show s 
th e  la rge  n ew  T u n n e l 

K iln  a t  p re se n t  u n d e r  
co n s tru c tio n  a t  o u r  
M an u e l W o r k s .  W h e n  
in p ro d u c t io n  th is  k iln  
w i l l  g iv e  a su b stan tia l 
in c rea se  in th e  o u tp u t  
o f “  N e t t le ”  (4 2 /4 4 %  
A lu m in a ) F ire b r ic k s .

A L S O  M A N U F A C T U R E R S  O F  C O P P E R  W I R E  & 
STRI P  F O R  EL E CT RI CA L  A N D  O T H E R  P U R P O S E S

TAYLOR 1233

CAN BE T H E  AN SW ER TO  
YOUR M A TER IAL  P RO BL EM

If you require a metal which machines 
freely, finishes well, is inexpensive and in 
addition combines lightness with strength 
. . . you will find what you need among the 
modern range of Light Alloys.

Light Alloys are in abundant supply and 
each has its own particular qualities. We 
could help you to select the most suitable 
Alloy for your particular purpose.

Write for Details of our Range of Aluminium and 
Strong Light Alloys in Bars, Tubes and Sections.

E& EKAYE LTD.
P O N D E R S  E N D  • E N F I E L D  • M I D D L E S E X

Telephone: Howard 1601 Telegrams: Cuwire, Enfield
D U R C I  LI U M  (rcKd.) 
A L U M A G N E S E
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MORE THAN THIRTY THOUSAND

MACHINE TOOLS
G overnm ent Surplus m achine tools o f m anv 
different types are available for purchase, 
ready to  help you in your drive for increased 
production. A dditional m achine tools fre­
quently  become available, so keep in touch 
with your nearest Disposal Centre.

D ISPO SA L  C EN T R ES , where records of all machines 
available may be inspected, are open to enquirers 
from 10 a.m. to 4 p.m. Monday to'Friday inclusive :—
LONDON— R oom  0088, G round  F loor, T ham e* H o u se  N o rth , 
M illbank , S .W .l .  BIRM ING HA M — C.M .L. B u ild in g s , G rea t 
Charles S tre e t. BRISTOL— 8 /9  E lm d a lc  R o n d , B risto l 8. 
C A R D I F F — Im p eria l B u ild ings, M ount S tu a r t  S quare . 
GLASGOW —21 G lassford  S tre e t. L EE D S— 10 B a n k  S tre e t ,  ofT 
B oar L ane . M ANCHESTER— B rita n n ia  H ouse , F o u n ta in  S t.

The ‘ B e lved e re  W rin g er

a super finish job
from non-rusting diecastings

notice .  The castings are produced ready for 
enamelling, plating and assembly. Each com­
ponent is made from the alloy that best suits it.

d ie cas tin g s  by S h ie ld  A l l o y s
Shield Alloys Ltd. Brook St, Tring, Herts. 7e/:Tring 3338-9

New R.A.F. blue serge 
trousers. Ideal for those 
who need really hard 
wearing trousers for 

Well tailored to 
e R.A.F. s t andard .  

Highest quality material 
to  s t a n d  up to the 
hardest wear. In the 
following sizes only:

29 inch waist ¡ 28$ inch leg
30/31 „  „  /2  8 „  „
30/31 „  „  129i „  „
31/32  „  ., /28 I  „  „

2  S i-  P E R  P A I R
(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 LD EN , S U R R E Y



February, 1948 LIGHT METALS xxxlv

Oil cost—3d. per 100 lbs, 
of metal melted

for efficient and economic melting 
o f  Aluminium Alloys A  

7-cwt. Aluminium in 
MINUTES

1 O verall Furnace 
rC  Efficiency
Rising with contin- ”? C CV  
uous operation to I  ü / o

A N O T H E R  APPLICATIO N

of MAGNESIUM

The ultra light weight of Magnesium 
(two-thirds that of aluminium) has a 
wide range of applications: its high
strength and variety of attractive finishes 
commends it to the domestic user, whilst 
the manufacturer is impressed with its 
great formability.
T h e  ra d io  ca b in e t  s h o w n  is  a n  exam p le  of 
M a g n e s iu m  in  dom estics , b e ing  e a s ily  form ed w ith  
press too ls cos ting  b u t a  fra c tio n  o f th e  u sua l 
p las tics  m ou ld . M ag n e s iu m , u n lik e  p lastics , w ill 
n o t c ra c k  w h e n  ro u g h ly  h and led .
E n q u ir ie s  in v ite d .

PRESSINGS • MACHININGS • WELDED FABRICATIONS

ESSEX AE The Magnesium Specialists
GRAVESEND, KENT

S K L E f l f l R  f U R f l A C E S  LTO ■ E R S T  IT100R 5 R O R D  C A R D I F F - ' P H O n E  =1812-3



X X X V LIGHT METALS February, 1948

METAL CHEMICAL FINISHES ... 
ClIPHOOK) LIMITED

19 CRA W FO RD  P L  A C E 'LO N O O N 'W l • LONCMOOR ROAD-IIPHOOK 
T e le p h o n e A M B a a a d o r  S S 2  /  Telephony,UCHO O K 22&SI4 Hint»

W hat’s wrong with keen saving anyway? 

I t ’s good for us all and good for our country, 

too. So let’s get cracking with every six­

pence and shilling we can muster. Ten 

shillings buys a Savings Certificate that 

becomes 13/- tax free in ten years— no bad 

bargain ! And the maximum holding is 

a thousand certificates. Buy through your 

Bank. Post Office or Savings Group.

SAVE THE BANK WAY
Your Bank w ill  tell you  about a new and simple 

w ay o f  buying N ational Savings Certificates —  
tither single purchase or regular investment —  
operated free  o f  charge to customers.

W O M E N ’ S  
B O I L E R  
S U I T S

OF C°0i,° * S

1 8 / 6  S '
Were originally made for Royal 
Ordnance Factory personnel, 
of the finest quality Cotton Drill 
Cloth, in either Navy 
or Brown. Style as sketch.
Various sizes— SW , W, 
and OS. Brand New. Ideal 
for Industrial use.
SAMPLE ON APPLICATION

T e r m s : N e t  m o n th ly  a/c.
C a r r ia g e :  Pa id  on  o rd e rs  o y e r  £10.

D e l i v e r y : Ex-stock .

WILLSON BROTHERS of Epsom LTD. 
EPSOM, SURREY  

P H O N E  : EPSOM  I293
Issued by the R ational Savings Committee
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L IG H T  METALS IN  T H E O R Y  
AND PRACTICE

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.

“ L IG H T  M ETA LS IN 
S T R U C T U R A L  E N G IN E E R IN G  ”
B/.L.  Dudl ey ,  D.F. H. ,  A.M. I .E.E. ,  A. I . S t r uc t . E .

D e a ls  w it h  th e  a p p lic a tio n  o f basic en g in e e r in g  
p rin c ip le s  to  ligh t-m eta l a llo ys  ; w ith  p a r t ic u la r  
re fe re n c e  to  th e  s t re n g th  o f m a te ria ls  and  th e  
th e o r y  o f  s t ru c tu re s .
Il lu s tr a te d  th ro u g h o u t  by g rap h s  and d iag ram s.

“ T h e  in fo rm a tio n  g iv en  sh o u ld  have  a w id e  
ap p ea l to  b o th  th e  e x p e r ie n ce d  and  in e x ­
p e r ie n ce d  s t ru c tu ra l e n g in e e r , p a rt icu la r ly^  
w h e n  th e  use o f  l ig h t m e ta ls  is c o n te m p la te d .”  

— "  O ve rse a s  E n g in e e r . "

“ A  va lu a b le  gu id e  on  th e  su b je c t  . . . shou ld  
p ro v e  a w e lc o m e  a d d it io n  to  th e  en g in e e r in g  
s tu d e n ts ' b o o k sh e lf .”

— T h e  C o n t r a c t  Jo u rn a l.

Price 30s. net.  B y  p o s t  30s. 6d.

“ T H IN  FILM S A N D  S U R F A C E S ”
By W i n i f r e d  Lewis ,  B.Sc.

D iscusses th e  s t ru c tu re  and p ro p e rt ie s  o f  th in  

m e ta llic  f ilm s, and  th e  m eans o f th e ir  in ve s t ig a t io n , 

w ith  sp ecia l re fe re n ce  to  a lu m in iu m .
Il lu s tra te d  by m ic ro g ra p h s  and d iag ram s co n ta in in g  

s e v e n te e n  tab les  o f  d iagram s.

“  M iss L e w is  has ta ck led  h e r  su b je c t  b o ld ly  and 
c o n fid e n t ly , and th e  m ic ro p h o to g ra p h s  a re  
p a r t ic u la r ly  g o o d . "  — " L ib r a r ia n . ”

" T h e  su b je c t- m atte r  is v e r y  in s tru c t iv e  and 
va lu a b le  in th e  m a tt e r  o f co n se rv in g  m eta ls  . . . ”  

— C . I . E .  Jo u rn a l ,  U .S .A .

P rice 15s. net. B y p o s t  15s. 6d.

Published for Temple Press Limited by The English Universities Press 
Limited. Obtainable from all Booksellers and Bookstalls or by post from

TEMPLE PRESS LIMITED
B O W L I N O  G R E E N  I A N E .  L O N D O N .  E . C . t .  T E R M I N U S  J 4 J 6

For one or two 40 W .
made from the best materials with expert workman­
ship and provide soft glare-free illumination with the 
maximum efficiency, and will give long, trouble-free 
service. They are easy to install, are pleasing in 
appearance, and a range of six units is available.

FulI details are g iven in Philips Lighting Publication N o. A .16 3  —  on request.

P H I L I P S  E L E C T R I C A L  LTD.
L ig h tin g  D e p t ., C e n tu r y  H o u se . Sh a fte sb u ry  A v e n u e , Lo n d o n , W .C .2

BRANC HES & SALES DEPOTS A T :  B IRM IN GHAM  • BLA C K BU R N  • BR ISTO L • CA RD IFF  ED IN BURGH  
GLASGOW • LEED S • L IV E R P O O L  • MANCIIESTF.R • NF.WCASTLE-ON'-TVNF. • NOTTINGHAM • SH EFF IELD

(LD346)
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Jubilee Works.Chapel Road 
Hounslow. Middx.
Telephone ■■ HOUnshw2266

AND AT \  
LONDON A X .  
MANCHESTER

STOCKS
I I »

C H R O M A T O X
(M B V)  P O W D E R

TECHNICAL METAL TREATMENTS LTD. 
OTFORD. KENT. 'PJione:Otford(xent)/6p

A L U M IN IU M  A L L O Y  
TU RN IN G S & S O L ID  

S C R A P  
M A G N ESIU M  A L L O Y  S C R A P  
A  vai/ab/e f o r  Immediate Disposal

Laboratory Controlled
C A S T IN G S  in . . .  

Aluminium. Z inc  Base (Mazak) 
G R A V IT Y  in . . .
All Standard Non-Ferrous Alloys

IN H A N D
-  n. S p e c ia l is ts  in

i'ltfjivruminium Tubes. Rods and S.££ips)Sij

B. GRUNDY & Co. Ltd.
14, D evonsh ire  Square  

London, E.C.2
’Phone: BIShopsgate 4547 (2 lines) 
’Gram s: "  Selective-Ave-London”

These A .I.D . Approved Laboratories arc now 
used exclusively b y all leading Aircraft 

Producers for the X - R a y  Exam ination of 
G a s s  I and  Class I I  Castings.

INDUSTRIAL. AND 
M ETA LLU RGICA L  

X-RAY S ER V ICE
H e a d  Of f i ce  a n d  Mi d l a n d  L a b o r a t o r i e s  : 

F o u n d r y  L a n e ,  S m e t h w i c k ,  B I R M I N G H A M

A L U M I N I U M  
A L L O Y S

F O R  M A R IN E  & G E N E R A L  E N G IN E E R S
FIRST-CLASS ACCURACY AND FINISH 

W e  can g ive  e x p e r t  a d v ic e  on  y o u r  d es ign  p ro b le m s

V IC T O R  M O Y L E  &  CO ., K IN G S T O N - O N - T H A M E S
Phone : K ingston4961 G ram s: Wistaria,King«tou-on-Tlinmes
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METAL FINISHES LTD
Birmingham, 18Enquiries regarding trade 

with Canada are warmly welcomed 
and should be addressed to :

would take great pleasure in 
plating your samples with 
the famous “ CROMAL1N ’ 
finish, with a view to quoting 

for your requirements.

R. P. Bower,
Commercial Secretary,

Office of the High Commissioner for Canada, 
Canada House,

Trafalgar Square, London, S.W .l.

easting Quality
" C R O M A L IN "  is the registered 
trade mark of M E T A L  F IN IS H E S  
L IM IT E D , the specialists in 
A L U M IN IU M  F IN IS H E S  in 
C H RO M E or any other E LE C TR O ­
D EPO SIT , and in COLOU R  

A N O D  I  S IN G .

PLATERS OF ALUMINIUM
FOR OVER

FIFTEEN YEARSluusrtkTiou iHowt TTrat_  fciAvinr die <A\rtiX

W O R S L E Y  B R I D G E  R O A D  • L O N D O N  * S . E . 2 6
Telephone: beckenham  0044 

Sand Foundry :  C roydon  Road. Elmers End, Kent.

T A R I t
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M A N U F A C T U R E R S  O F  P U R E  
M E T A L S  A N D  L I G H T  A L L O Y S
■ P U R E C H R O M IU M  M ETA L ■ T IT A N IU M  BA SED  A L L O Y S
■ P U R E M A N G A N ES E  M ETA L ■ A LU M IN IU M  BA SED  A L L O Y S
■ CO PP ER  BASED  A L L O Y S  ■ L IG H T  A L L O Y S  T O  S P E C IF IC A T IO N S

M E T A L  A L L O Y S  ( S . W . )  L T D .
TREFO REST T RA D IN G  ESTATE, SO UTH  W A LES

Telephone: T A F F S W E L L  203/4 •  Cables: A LO M ET , C A R D IFF

CHAMBERLAIN & WILLOWS
have many enquiries from applicants 

REQ U IR IN G  
IN D USTR IAL & COM M ERCIAL

PROPERTIES
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. 
____________________ Ci t y  60I3._____________________

I L F A R

Aluminium Alloy Ingots to Specification
CANLEY COVENTRY Phone 3673

C H A R L E S  G R IF F IN  & C O .,  LTD .

Three important books
A L U M I N I U M  A L L O Y  C A S T I N G S :  
Fo u n d i n g  an d  f ini shing.  C a r r i n g t o n .

Price 25s. nec.
C U T T I N G  T O O L S  F O R  ME T A L  
M A C H I N I N G  K u r r e i n  a n d  Lea.

2nd Edn. Price 28s. net.
M E T H O D S  O F  M E A S U R I N G  
T E M P E R A T U R E  Gri f f i t hs .

2nd Edn. Price 20s. net.

42, D R U R Y  LA N E , LO N D O N , W .C .2 .

W e  specialise in

F L U O R I D E S
of all kinds for

F L U X E S
SEND US YOUR ENQUIRIES

R CRUICKSHANK LTD., CAMDEN ST., 
BIRM INGHAM,!, t e l e p h o n e : c e n . 8553

•ALUMINIUM 
CASTINGS
SAND & GRAVITY DIE CASTINGS 

y o ,  FOR ALL TRADESTo h e
BRIDGE FOUNDRY lct° d  

W E D N ESB U R Y  • STAFFS
PHONE: WEDNESBURY 0109------------------
------------ 'GRAMS: A ISPE ICO , WEDNESBURY

. EDITORIAL AND BUSINESS 
ANNOUNCEMENTS

“ L I G H T  M E T A L S "  is p u b lish ed  in  L o n d o n , E n g la n d , 
on  th e  firs t W e d n e s d a y  of e a ch  m on th , a n d  is o b ta in a b le  
to o rd er from  n ew sag en ts  a n d  booksta lls , o r b y  
post from  th e  p u b lish e rs . A n n u a l su b sc r ip t io n  r a te :—  
26/-, in c lu d in g  postage. Sh o rte r  p eriod s p ro  ra ta . 
S u b sc r ip t io n s  a re  p re p a ya b le .
A H  in s tru ctio n s , m a tte r an d  p assed  p roofs  fo r  a ll  k ind s  
of a d vertise m en ts  m ust re a ch  th e  H e a d  O ffice  of 
“ L I G H T  M E T A L S "  b y  th e  20th of e a ch  m on th  to 
ensu re  in se rtio n  in  the  fo llo w in g  m o n th ’s issue.

H e a d  O f f ic e s :  B o w l in g  G r e e n  L a n e ,  L o n d o n , E .C .1 .
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ALM EX RECOVERY &
REFINING C0..UH TED 
Adelphi Terrace House 

,  'Pfont 7EMpleBar0902ü „  : > •
CABLES î "A L B E C O 'V  LO N D O N

Agent»* 'phones I
LONOOM L> 
* 2<04 B 

NEWCAVTU B  N fo ii l .  !<B) B  
HANCHim*. B
SU ctW « H7f ■ 
COVINTAV 

P M  
GLASGOW 

17*1 
CANOiff LtaMtlwn US 

SHWillD 
7ÎÎ01

KLiAST 
«•Hue }SO»-»

G I L M A N S
F . G I L M A Ń  ( B .  S .  T.) LI  M I TED

PIONEERS IN INDUSTRIAL 
FLEXIBLE DRIVE EQUIPMENT

I95.HI6H STREET, SMETHWICK 4L STAFFS
J Phone: Smethwick 1202/5 (4 lln«») ’Gram» : Skauwlulo. 'Phone, Birmingham |

METALS xl

JL A R  R D .. C R IC K LEW O O D . N .W .2.

i P lease  w r i t e  fo r  fu ll p a r t ic u la rs , o r  send  d e ta ils  | 
■ o f a n y  p ro d u c t io n  p ro b le m  w h ic h  yo u  th in k  i 
| cou ld  be so lved  b y “  M u lt if le x  ”  M ach in es  . . . | 
! G ilm a n s  e x p e r t  a d v ice  is yo u rs  to  co m m a n d , j
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Double, double toil and tro u b le ; 
F ire  bu rn , and cau ldron  bubble!

A iocbeth . A ct IV, Scene I

W h e n  M a c b e th Y 'b la c k  
and  m id n ig h t h a g s ”  
w e r e  ca lled  upon  to  
cast a sp e ll it  w as a 
‘c h a n cy ”  business.

W e  can so lve  y o u r  D ie  
C a r t in g  p ro b le m s, n o t 
b y h it  o r  m iss hocus- 
pocus b u tw ith s c ie n t if ic  
a ccu ra cy  e v o lv e d  d u rin g  
25 ye a rs ' e x p e r ie n ce . 
W e  a re  ab le  to  o ffe r  a 
s tead y  o u tp u t  o f non- 
fe r ro u s  u n its  cast w ith  
p re c is io n  and  c le a n li­
ness w h ich  d istingu ishes 
o u r  G r a v it y  D ie  Casting .

DI E C A S T I N G

M ULTI F L E X  Flexible Drive

M A C H IN E S  . . .
S P E L L  D E F E A T  T O  S P I V S  

A N D  D R O N E S !

As 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 w ill 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 Multiflex Models fo re ither 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 “ T iteg rip ”  
Rotary Milling Cutters.

Let one o f  our technical 
representatives call upon 
you and discuss your 
problem s.
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CASTINGS (SAND, G R A V IT Y  OR PR ESSU R E  D IE) 
Aluminium castings, all alloys. 35 years’ experience 
your guarantee. W . Barnet, Casson Place, Elland.

123-325
The Aluminium 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 Holme and Co. (1931), Ltd., Moss Lane. 
Altrincham. Cheshire. Pressure die castings up to 
1 14 lb. in aluminium silicon alloy, lirst-class accuracy 
and finish. zzz-415
Sand and gravity quality castings in all aluminium 
alloys. Our technical experts will be glad to give 
advice on casting problems! H. J. Maybrcy and Co.. 
Ltd.. Worsley 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 D^ccasting Co.. Ltd., Norcastal Works. 
Burnley. Lancs. Phone. Burnley 2236. Specialists in 
the production of gravity die castings in aluminium 
alloys. All trades. On approved lists. Air Ministry, 
Ministry of supply. Admiralty. Inquiries invited.

7.7.7.-420
For all kinds of sand cast work. Patterns made. 
Work delivered readv for your machines. Established 
January. 1921. G. F. Whitmarsh, 8a Great Francis 
Street. Vauxhall. Birmingham. zzz-450
Lavender, J .  H. and Co., Ltd., Hall Green Works. 
Crankhall Lane. West Bromwich. Phone. Stone Cross 
2273. Sand and gravity diccastings in aluminium 
alloys. zzz-418
Klcenkast, Ltd., aluminium founders. Specialists: Letter 
makers, name plates, road signs, number plates. Sheen 
Lane. S.W.14. Phone. Prospect 4444. 7.7.7.-466

 ---- —  C ELLU LO SE — — ------- — -
Cellulose paints and synthetics, all colours and grades, 
for immediate delivery. Hire-purchase available for 
spraying plant. Samples. Is. 3d. “  Paint Spraying ’’
book, copyright. 3s. 6d. Cats., Trade Counter 10-4 p.m. 
Leonard Brooks. Harold Wood. Essex. Phone. Ingre- 
bourne 2560. zzz-464

-  M A C H IN ER Y , TOOLS AND PLA N T -----
For sale:—
One 60-kW pit-type EFCO electric hcat-trcatmcnt 
furnace, complete with control panel and all electrical 
equipment. Size of heating chamber 6-ft. diameter 
by 6 ft. deep. Suitable for a maximum temperature 
of 600 decrees C.
One 40-kW tloor-type electric heat-treatment furnace, 
complete with control panel and all electrical cauio- 
mcnt. Size of heating chamber 3 ft. diameter by 3 ft. 
deep. Suitable for a maximum temperature of 
600 degrees C.
Can be inspected at The West Yorkshire Foundries. 
Ltd.. Sayner Lane. Leeds. 10. 121-3

Machinery, Tools and Plant Wanted 
Wanted, small non-ferrous rolling mills for export, 
cither rew or second-hand. Details to Box 2244. c-̂ rc 
of “  Light Metals.”  121-1
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-----------   M ISC ELLA N EO U S —------- --
Pulverizing and grading of raw materials. Dohm. Ltd.. 
167 Victoria Street, London, S .W .l. zzz-432
Body for ceramics, floorings, modelling, refractories, 

.etc. Suppliers: Dohm. Ltd.. 167 Victoria Street.
London, S .W .l. 125-4808
-------- —--------- PATEN TS ------- ------------
The proprietor of British Patent No. 540.099, entitled 
“  Improvements in and relating to Safety Razors.”  
offers same for licence or otherwise to ensure its 
practical working in Great Britain. Inquiries to 
Singer. Ehlcrt. Stern and Carlberg, Chrysler Building. 
New York. 17, N.Y.. U.S.A. 121-4807

— PRODUCTION  CA PA C ITY  A V A IL A B L E  AND — 
W AN TED

Lancashire firm open for press work. Capacity to 120 
tons. Box 6850, care of “  Light Metals.”  zzz-403
Metal powders and oxides. Quotations and samples 
on application. Dohm. Ltd.. 167 Victoria Street. 
London, S .W .l. zzz-433
Sheet metal fabricated component parts in all types of 
sheet metal to your specifications. Automobile Mctal- 
craft Co.. Depot Road. Epsom. Phone 3368. 130-459
Large distributors wish to contact manufacturers will­
ing to make specialized steps, ladders and staging in 
aluminium on a contract basis. Prospect of large 
orders. Box 2245, care of “ Light Metals.”  121-2

RAW' M A T ER IA LS  A V A IL A B L E  AND W AN TED  
Asbestos. Bentonite. Feldspar, Kyanitc. Quartz, all 
minerals. Dohm. Ltd.. 167 Victoria Street. S .W .l.

zzz-451
Aluminium alley sheets in standard gauges and sizes for 
immediate delivery ex-stock at competitive prices, also 
rods and tubes. Alreco. The Almcx Recovery ar.d 
Refinery Co.. Ltd.. Adclphi Terrace House, London. 
W .C .2. Temple Bar 0902 (10 lines). 121-460
Large quantities new aluminium and aluminium-alloy 
sheets for sale, all specifications, sizes and gauges. 
Also coils 12 ins.. 14 ins.. 16 ins. wide, gauges 16/24. 
Minimum half-ton lots. F. W . Harris (Birmingham). 
Ltd., 132-8 Hurst Street. Birmingham, 5. 123-5181

------------  S ITUATIO NS V A C A N T ------------
Representative required. Preferably young man with 
foundry knowledge and some contacts with users of 
aluminium sandcastings. London area and Home
Counties. Good prospects; bonus and pension scheme. 
Well-established firm of repute. Box No. B.2145.
Bensons. Kingsway Hall. London. W .C. 121-4

------------ SITUATIO NS W A N T ED  -----------
Graduate Engineer of Mechanical Faculty, with wide 
experience, specialist in mass production, metal- 
cutting operations, cold-pressed and hot-forged articles, 
time and motion studies, tools and machine fixtures 
designing, thorough knowledge of limits and precision 
fittings for engineering, etc.. now seeks appointment 
in London. Box 2238. care of "  Light Metals.”

123-5180
------------------  W A N T ED --------------------
Wanted, batch-type annealing oven for aluminium foil. 
Approximate specification—Internal dimensions—door 
opening 3 ft. 6 ins. by 2 ft. 3 ins. high' heated depth. 
8 ft. plus 9 ins. vestibule; weight of charge approxi­
mately 1,200 lb.: maximum operating temperature. 
550 degrees C. Any oven answering approximately to 
above specification considered. Particulars to Box 
1888. care of “  Light Metals.”  121-4809

CLASSIFIED ADVERTISEMENTS
Race 4d. per word, minimum 4/-. Box Number Fee 1/-.
Press date for March issue - February 24, 1948.

Instructions snould be addressed to “  LIGHT METALS,”  Bowling Green Lane, London, E.C.1. ’Phone : TER 3636
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As Founders and Engineers with Machine Shop capacity to implement 
our Foundries, we offer a Casting service in Ferrous and Non-Ferrous 
Metals, with advanced Metallurgical and Radiological control. 
Our production unit can he a useful link to your facilities.

K E N T  A L L O Y S  L T D
F  «  U  J Í  D  I !  I l  S  A S I D  E  N G I X  E  E R S  

H  E  A  I» O F F I C E  ■ R O C H E  S T E R  K E N T

••ił/l J» ł/ f  A P««c*»f|



At breakfast everything was wrong. 
First the coiTcc. Then the new maid. 
(Anyway she left the same morning!) 
Now everything is wrong with 
the news! Yes, Father (L E S L IE  
b a n k s  • is hard to please . . . like 
all men who insist on perfection 
in an imperfect world. A  close- 
up from “ LIFE W IT H  FATHER” .
The play ran on Broadway for 
years! Now’ it’s a big hit in London’s 
Savoy Theatre —  due to a perfect 
castihg by Firth Shephard.

In a way we seem co have taken after Father. Because we, too, are hard 
to please. We aim to make our aluminium alloy castings flawless. 
So, apart from the normal routine tests, we examine them by X-rays.

»— -  1 p e rfe c t  C ristina  by

JOHN DALE Ltd L O N D O N  C O L N E Y  
H E R T F O R D S H I R E
Telephone : London Colney 3 1 4 1

A  p e rfe c t
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