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F ro m  s e v e r e ly  r e s t r i c t e d  u s e ,  a lu m in iu m  a n d  i t s  

a l lo y s  a r e  n o w  f lo w in g  a f r e s h  t o  m a n ifo ld  

a p p l i c a t i o n s .  T h e  m e ta l  is b e in g  r e l e a s e d  f o r  all 

S e r v ic e  u s e s  a n d  f o r  a p p r o v e d  c iv i l ia n  p u r p o s e s .  

S u p p l ie s  c a n  b e  o b t a i n e d  in  a ll r e c o g n i s e d  f o r m s  

— in g o t s ,  s h e e t s ,  b a r s ,  r o d s ,  t u b e s ,  e x t r u s i o n s ,  

e t c .  O u r  T e c h n ic a l  S e r v ic e  is r e a d y  w i t h  d a t a ,  

a n d  w e  w ill  f u r n i s h  d e t a i l s  o f  t h e  c o n d i t i o n s  o f  

r e l e a s e  u p o n  r e q u e s t . *  ,

houowam
¡FACTOR!** [commercial, 

VEHICLE f

’OUTECHŃIKł
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So th e y  say. W e  d o n ’t  kn o w  m uch ab o u t snakes b u t w e  kn o w  th a t  

it  is possib le  fo r eng in eers  to  g e t so used to  th e  d ru m s and cym bals o f 

th e ir  ow n m achinery  th a t  th e y  no lo n g e r ‘n o tice  th em .

Som etim es th e y  le t th e  noise and v ib ra tio n  c o n t in u e — until th e y  g e t t r o u b le  

w ith  breakages, o r  t i re d  m achine o p e ra to rs , o r  dissatisfied cu sto m ers . 

E ven tually— n o t always a t  th e  b eg in n in g — w e m ay g e t called in.

T hen w e go ab o u t th in g s  In o u r  ow n way, w ith o u t g u essw o rk  o r  hunches, 

because w e  m easu re  and analyse th e  v ib ra tions w ith  fine and accu ra te  

eq u ip m en t, m uch o f  w hich  has been  d eveloped  In o u r  ow n  lab o ra to rie s , and 

can genera lly  w r ite  and ‘d isp en se’ an accu ra te  p re sc rip tio n  a t once.

Because, you m u st u n d e rs tan d , w e are  ab le  to  design  v ib ra tio n  — 

abso rb in g  m oun tin g s w hich a re  defin ite ly  su itab le  fo r th e  frequencies 

and am p litu d es w e have iden tified , and w e  have a t  o u r  disposal 

a  p erfec t m anufactu ring  te c h n iq u e  w ith  w hich  w e  can carry  th o se  

designs in to  practical effect.

T h e  re su lt  is th a t  w e  a re  p ractically  alw ays able to  cu re  th e  

tro u b le s  b ro u g h t t o  us.

W h a te v e r  th e  ch a ra c te r  o f th e  v ib ra tio n  th a t  tro u b le s  you, o u r  

w h o le h e a r te d  co llab o ra tio n  is a t  y o u r service.

Metalastlk Ltd., Leicester

The illustration shows 
the Met alastik F.S. 
type mounting, giving effective 
vibration and sound insulation, 
with additional definite location. 
The Metalastlk rubber-to-metal 
weld gives an extraordinary high 
efficiency to these designs.

T T L E S N A )
CAN’T  HEAR their own rattles
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C O N S E R V A T I O N  o f
; . — ■ —

C H R O M I C  A C I D  

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

S u l p h u r i c  a c i d  a n o d i s i n g  is 
officially advised where applicable.

The staf f  o f  the 
R U S H T O N  O R G A N I S A T I O N  

includes P IO N E E R S  in sulphuric 

anodising.

EX ISTIN G  CHROM IC ACID PLANTS 
RAPIDLY CONVERTED OR NEW  

PLANTS INSTALLED.

T h e  R U S H T O N  O R G A N I S A T I O N
173, C L A R E N C E  G A TE  G A R D E N S  

L O N D O N ,  N.W.I

JABROC the improved Laminated Plastic 
Material is bring used in ever-increasing 
volume for tools, jigs, templates, stretching 
blocks, etc.
1NSEL-JABR0C and fabric and paper based 
J VBLIN are proving of vital importance 
where strength and electrical insulation are 
required.
JABLO PROPELLER BLADES as fitted to 
the majority of Spitfire. Hurricane, Bcau- 
figliter and other leading Aircraft arc proof 
of the high quality of this well-known 
family of Laminated Plasties.
Decades of experience and our highly spe
cialised team of technicians will assist you 
%sith your current and post-war problems.

Y ° u

•  O w ing  to  th e  re s tr ic te d  use of 
A lum inium , Dies fo r  p roducing  
A lum inium  C astings can be m odified 
fo r Brass P roduc tion .

•  Let us, as th e  P ioneers of Brass 
G rav ity  D ie C asting, help  you in 
y o u r  T echnical P roblem s.

•  O u r  H ighly Skilled T echnical Staff, 
M odern  Foundries and m any y ears ' 
E xperience  a re  a t Y our Service.

N O N - F E R R O U S
D I E  C A S T I N G  C O .  L T D .
North Circular Road, Cricklewood, 
L O N D O N ,  N.W . Telephone : GLAdstone 6377

MOULDED COMPONENTS (JABLO) LTD. 
The P io n e e tl ojj JYaminatecY P laitici

11 OLD QUEEN ST.. LONDON. S.W.I
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H E A D .  W R I G H T S O N t C T
T D

T H O R N A B Y - O N - T E E S

T h e  a p p l i c a t i o n  b y  h a n d  o f  o il  t o  s h e e t s  a n d  

s t r i p  a s  a  p r o t e c t i v e  c o a t i n g  is W A S T E F U L . 

B o th  o il  a n d  l a b o u r  m a y  b e  s a v e d  b y  u s in g  

t h e  H e a d ,  W r i g h t s o n  A e t n a  S t a n d a r d  

O i l in g  M a c h in e  w h ic h  a p p l ie s  t h e  m in im u m  

q u a n t i t y  o f  o il  t o  t h e  s h e e t s  c o n s i s t e n t  

w i t h  a d e q u a t e  p r o t e c t i o n ,  a n d  g iv e s  l a r g e  

o u t p u t s  d u e  t o  t h e  h ig h  s p e e d  o f  o p e r a t i o n .

E N  G I N E E  R  S  T O  T H E  E M P I R E



PHILIPS INDUSTRIAL (PHILIPS LAMPS LTD.). 
CENTURY HOUSE, SHAFTESBURY AV„ W.C.Z

r.57B>
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T H E  s p o t  w e ld in g  o f  2  x  8  s .w .g .  in  l ig h t  

a l lo y s  is an  o u t s t a n d i n g  a c h i e v e m e n t  in 

r e s i s t a n c e  w e ld in g ,  w h ic h  h a s  b e e n  m a d e  

p o s s ib le  b y  t h e  d e v e l o p m e n t  o f  t h e  n e w  

F h i l ip s  c o n d e n s e r  d i s c h a r g e  ‘ s t o r e d  e n e r g y ’ 

w e l d e r  —  t h e  E . I 5 0 I .

■fa Overall rigid construction and special elec
trode  support by means of locating guides.
•Jr Electrodes are re tractab le  by means of 
‘ Hi-lift ’ mechanisms to  facilitate welding of deep 
sections.

Bronze casting for lower p art of upper arm  
reduces eddy cu rren t losses.
^  Maximum th ro a t depth of 32" accom modates j 
wide sections and special shapes.

A * * S I M P L I F I E D

V I S I B L E  R E C O R D S

hen you return the Government card, as you must in April, will your 
Ike L o rd s  be sufficiently detailed, complete and simple »  enable 
ter queries to be answered quickly and s a t i s f a c t o r i l y  ¡ Shannon P.A.Y E 
sible Records answer this question with a positive YES and also

Lsystem  has been developed for weekly and monthly deductions. 
„°eby w'Eh 30 cards 32 6  complete or 50 cards 40 - complete Ibook 
ith 100 cards 85.3 or 200 cards £ 8  2s. For larger installations steel 
ibinets with fire door and lock are available.

Send Id. stamp for details, or call

T H E  S H A N N O N  L I M I T E D

IMPERIAL HOUSE (Dept. E.8 ), 15-19, KINGSWAY, LONDON, W.C 2
And at Birmingham, Bristol, Liverpool, Manchester, Newcastle, Glasgow (Agent)



P R E S S U R E  T I G H T

W e  s p e c i a l i s e  i n  t h e  m a n u f a c t u r e  o f  m e d iu m  
a n d  h i g h  s t r e n g t h  a lu m in iu m  a l lo y  c a s t i n g s  to  
w i t h s t a n d  h i g h  p r e s s u r e s ,  s u i t a b l e  f o r  P u m p s  
a n d  c o n n e c t i o n s  i n H y d r a u l i c  a n d  F u e l  S y s te m s .

J O H N  D A L E  L t d . ,  BR U N SW ICK  PARK RD., N E W  SO U TH G A TE, L O N D O N , N.11 
Telephone & Telegrams : LONDON—ENTerprise 1167-8-9

February, 1945 LIGHT METALS Advts. V

J O H N

A L U M I N I U M

A L L O Y

C A S T I N G S

D A L E
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I s  t h i s  t h e  y e a r ?
Peace in E u ro p e —  happy  prospect, yes : 

b u t soon i t ’ll be on top  of us, a  fa c t  th a t  

leaves little  b rea th in g  space fo r th e  

in d u str ia lis t c a u g h t u n p rep ared . A lready  

th e  G overnm en t is re leasing  tech n ic ian s  and  designers in p rep a ra tio n  fo r th e  g re a t sw itc h 

over. Industries , too , w ould do well now  to  re lease  a  little  of th e ir  a tte n tio n  to  consider the  

im m ense  effect th a t  th e  new  w ar-te sted  a lu m in iu m  alloys will be hav ing  on post-w ar 

ind u stry . If you would like to  know  ju s t  how  th ey  could in fluence  th e  c h a ra c te r  of your 

p roducts w rite  to us.

W e  c a n  g iv e  y o u F A C T S a b o u t  A l u m i n i u m

NORTHERN ALUMINIUM COMPANY LTD. , BANBURY, OXON Makers of NORAL Products

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

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

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

T I T A N I U M  

C H R O M I U M  

C O B A L T ,  e t c .

A L L O Y E D  W I T H  A L U M I N I U M  

A N D  O T H E R  E L E M E N T S  T O  

I N D I V I D U A L  R E Q U I R E M E N T S

’P H O N E :  R A I N H A M ,  E S S E X ,  2 4 0

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

T o  S M E L T E R S  &  U S E R S  o f  A L U M IN IU M
LARGE QUANTITIES of SEGREGATED

c J h m in iu m ^ lb u V iM n 0  & $ ( r lid $ ( M f i
AVAILABLE for IMMEDIATE DISPOSAL

R .J .C O L E Y s > S O » “ " " l ™
JUBILEE W ORKS. CHAPEL ROAD. HOUNSLOW . MIDDLESEX M A N CH ESTER
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After the war we shall have a complete production machine 

for hire—planners, office organisation, engineering plant, a 

thousand skilled hands—all directed by practical men who have 

really been through the mill. W hat are your post-war production 

problems likely to be? We can turn  out anything from small parts
I

to large assemblies. Talk it over with us. We like difficulties!

E V A N S
the engineers who can 
take th e ir  eoats off

m a c h i n e  f o r  h i r e

J . E V A N S  & S O N  ( P o r t s m o u t h )  L T D . 

REGISTERED OFFICE : 1 0 2 , V IC T O R IA  R O A D  N O R T H , S O U T H S E A , H A N T S
TA3/JJ2.10
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F O R C E D  A I R
ACCURATE HEAT-TREATMENT OF LIGHT ALLOYS c i r c u l a t i o n

F U R N A C E S

FURNACES 
FOR ALL 
HEAT- 
TREATMENT 
OPERATIONS.

0 e e r l o v

a n d  H O l D t R

„  P r o d u c t io n
Urg« ot 0 eWvcne*

A'r $?Si&eWI»
& SON5

Besides rapid heating, the ideal plant for 
modern requirements should provide 
absolute uniformity of temperature with 
precise control of treatment in respect of 
both temperature and time. In addition, 
simplicity of operation, low running costs, 
inexpensive maintenance, and safe and 
cleanly working conditions are obviously 
desirable.
These features are inherent in Wild- 
Barfield Electric Furnaces. Especially 
suitable for tempering, secondary hard
ening of high speed steels, the heat- 
treatment of aluminium alloys and other 
non-ferrous materials.

W I L D - B A R F I E L D  E L E C T R I C  F U R N A C E S
E L E C F U R N  W O R K S  • W A T F O R D  B Y - P A S S  • W A T F O R D  •

Telephone : WATFORD 6094 (4 lines). Tclcgrpms : ELECFURN. WATFORD

L T D .
H E R T S

-Phwphoi Bronze ■ BMA flEI Gun Meul Ingot I-Tindem* White MetJl Alloys L | I U |  8 |m &e*ring4 for *11 purposes -Eyre* Aluminium *«d W  SSfc Chill Cm PhosphorAluminium Alloys |  | |  fcü Bronze Rods
SMELTING COMPANY LIMITED

TANDEM WORKS. MERTON ABBEY. S.W.19
Telephone ■ MITCHAM 2031 (4 lines)

9943
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W  DIE CAST IN 
ALUM INIUM  ALLOY 
T O  D .T .D .  3 0 0  

W EIG H T of CASTING 
1 2 4  lbs.

x Advts. LIGHT METALS
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D I E  C A S T I N G S  F O R  

H I G H  S T R E S S  C O M P O N E N T S

February, 1945

THOS FIRTH t- JOHN BROWN LTD SHEFFIELD

a d v a n t a g e s

1. C O N S I S T E N T L Y  H I G H  E F F I C I E N C Y

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

3. F U E L  E C O N O M Y

T h e  lo w  o p e r a t i n g  c o s t s  o f  IV O  S a l t  B a th s  q u ic k ly  

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

g a s  o r  o i l  a n d  t h e  c h a n g e - o v e r  t a k e s  a b o u t  3 0  m i n u t e s

D E L IV E R Y  F R O M  S T O C K  O F  M A N Y  S IZ E S

I V O
S A L T  B A T H S

*

IV O  S a lt Baths are A .I .D . 
approved and used by many 
o f the leading a i r c r a f t  

manufacturers.

IVO E N G I N E E R I N G  
AND CONSTRUCTION 

CO., LTD.,
WOOD LANE, LONDON,W.I2
Telephone SHE. 4382, 6
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In large-scale modern industry, 

inefficient lighting is the parent of error and accident. Wherever 

a big floor-space calls for a high level of general lighting to 

clarify every detail of the work in hand, o s ir a  high pressure 

mercury vapour electric discharge lamps may well prove the 

most economical as well as the most practical solution of 

the problem, o s ir a  lamps give nearly three times as much 

light as tungsten filament lamps using the same amount 

of current. . . . G.E.C. lighting engineers, with long 

experience in all problems of illumination, will be happy 

to consult with you on the application of o s ir a  lamps 

to your particular needs.

O S I R A

PRODUCT

FOR A.C. CIRCUITS ONLY L A M P S
Advt. o f The General Electric Co. Ltd., Magnet House, Kingszvay, London, W.C.2.
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*  L I G H T  U I , O Y S *

*  @  *

IMPERIAL CHEMICAL INDUSTRIES LTD, 
____________ LONDON, S.W.l.____________

S S ®

Behind every  light metal section pro
duced by  the Metals Division of I.C.I. is 
a w ealth of specialised manufacturing 
experience and a technical research ser
vice which ensures the highest standard 
of quality. Enquiries will be welcomed 
and the services of our technical de
partment are available at any time to 
assist in the solution of special problems.

H E I G H T  « A U G E S
E n g lis h :  N os. 110 10 i nch;  118 18 inch.
M e t r ic  : N os. 125 25 cm. : 145 45 cm.
D u p le x :  N os. 11 OEM 10 inch & 25 cm.

II8EM 18 Inch & 45 cm.

Made to  h ighest possible s ta n d a rd s  o f accuracy 
and fully g u a ran teed . C e rtif ic a te  from  
N ational Physical L abora to ry  supplied  w hen 
re q u ire d . F itted  w ith  hard en ed  knife-edge 
sc rib e r  and d ep th  gauge a ttach m en t. 
G rad u a ted  in 40 ths o f an inch w ith  v e rn ie r  
read ing  in lOOOths, o r  in ^ m m . w ith  v e rn ie r  
readings in 50ths of mm.

B R I T I S H  N . S . F .  C O . ,  L T D  
K E I G H L E Y ,  Y O R K S .

London O ffice: 25 M anchester Sq., VV.I

Asentí: Stedal! Machine Tool Co.. I47-I5S St. John 
St.. London. E.C,I. Phone: Clerkenwell 1010 ( 10 lines).
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 ----------------------   —Telephone 23665 ----------------------—
M a n u f a c t u r e  s p e c i a l

I M M E R S I O N  T H E R M O - C O U P L E S
f o r  q u i c k  a n d  a c c u r a t e  t e m p e r a t u r e  r e a d i n g s  o f

M O LTEN  METALS.
T h e  A m a l g a m s  C o .  L t d .  a l s o  M a n u f a c t u r e  

#  H A R D E N I T E  C A S E  H A R D E N I N G  C O M P O U N D  
© E U T E C T O I D  C A S E  H A R D E N I N G  C O M P O U N D  

#  H A R D I T T E  ( ^ I f s )
 C A S E  H A R D E N I N G  C O M P O U N D ------------

Installation
Companies
throughout
the
Country.

S e r v i

INDUSTRY, under the urgency of war-time 
production, has adopted for its own particular 

purposes that magical transmitter of the human 
voice—the M icrophone. W hilst coding may suffice 

for small area factories, many with larger coverage 
are finding the T.R. M icrophone Service 
essential—the spoken message reaching 
any chosen person on the instant— 
anywhere within the premises. Again, 
with this T.R. Service the M anaging 
Director can speak direct to all his 
workers. T he friendly voice and 

timely message proves invaluable for increasing 
mutual understanding and  willing co-operation. 
In short, the M icrophone builds goodwill.

o f

Telephone Rentals
m LTD

K e n t  H o u s e  * K n i g h t s b r i d g e  • L o n d o n  * S .W .7

TELECOMMUNICATION * MUSIC FOR WORKERS ' TI ME RECORDI NG
Employing telephones, micro- Relieves fatigue, increases con- Synchronised Time—uniform to 
phones and loudspeakers as required tentment, helps maintain output the eye.the ear, and on the records

G.D.4
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•rom an olt print.

" .» .cu r superior weight of armour 

broke down the enemy's defences"

A  satisfying sort of communique today, yes, 
but in the old cut-ancl-thrust days armour 
was carried by the man and not man by the 
armour. By the 17th Century firearms were 
beginning to make things so uncomfortable 
for “ armoured ” forces that weight of both’ 
mail had to be continually increased, until 
it finally broke down the wearer instead of 
the enemy 1 More strength with less weight 
was beyond the skill of the early metal
lurgists. Beaten by the gunsmiths they gave 
up the struggle and armoured tailoring went 
out of fashion.

Today, of course, not only has t; we revived 
defensive body armour but we have developed 
offensive mechanised armour, with speed, 
mobility and hitting power. Thanks to new 
alloys and improved methods of heat treat
ment engineers solve production problems 
which early armourers gave up in despair. 
Thanks to a modern fuel 011 tap, gas. indus
trialists can demand automatic accuracy of 
temperature control plus uniformity of heat 
distribution and a wide range of furnace 
atmospheres. Thanks to simple gas-fired 
equipment they can reduce maintenance to 
a minimum.

T H E  2 0 t h - C E N T U R T  
I N D U S T R I A L I S T  K N O W ' S  T H E  

V A L U E  O F  G A S

* Visit the KITCHEN PLANNING 
EXHIBITION, Dorland House, 
Lower Regent Street, London 
S.W.I. February 6 to March 3 
Daily 10 a.m. to 5 p.m. (6 p.m. 
Thursdays) Admission Free.

BRITISH COMMERCIAL GAS ASSOCIATION 
I GROSVENOR PLACE . LONDON . S.W.I

Sections supplied to the A ircra ft, 
Automobile, Textile , Coachbuilding, 
Railway, Shipbuilding, Architectural 
Industries, etc., etc.

W A R W I C K  R I M  &  S E C T I O N I N G  C O .  L T D .
GOLDS GREEN, WEST BROMWICH, ENGLAND
London Agents:—
Murwood Ltd.. 24 Grosvcnor Gardens. LONDON, S.W.I 

Lei * WARICRIM ’ Sections take the strain

: ... TAT A
L e ttg lh s  in  n i l  tn c ta ls  up to  2 0  fe e t
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h i  ( f t c  f a r e  f r e u t

f a r  n t ,  f e  n t « ,  n u  f a c t u r e

Exacting wartime specifications have 
so enhanced our design and manu
facturing skill, that to-day. our 
organisation offers modern equip
ment, with all its advantages, for a 
range of activities extending over 
the whole field of heating and heat 
treatment engineering.

Illustration . . continuous chain
conveyor type billet heating furnace 
with atmosphere control. The mechanised 
extractor gear ot the discharge end is 
shown.

A t  the m om ent only half 
the story can b e  told. 
Not until the p eace  has 
b e e n  won can w e tell you 
of the w ar developm ents 
which will b e  incorporated  
in the post-w ar design 
and  m anufacture of our 
O p t i c a l - M e c h a n i c a l -  
E l e c t r i c a l  I n s t r u m e n t s  
and  A ircraft Equipm ent.

AVIMO LTD., TAUNTON
Somer s e t  (England)

Approved under Air Navigation Rules 
for Civil Aviation.

METALECTRIC FURNACES LTD., SMETHWICK, STAFFS.
Telephone : SHE. 156 1- 2 

London Office: 16 GROSVENOR PLACE, LONDON, S .W. t Telephone: SLOANE 7 80 3 ind 9818



AM II HS I N K &  PL AT IN G S LIMITEDHOLLAND STREET RADCLIFFE LANCS.

We are specially equipped 
with large up-to-date 
plant, for anodising
Aluminium and its alloys 
in  N A T U R A L  OR 
COLOURED FINISHES ; 
Chromating of Mag
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E I - T i n  a n d  S i l v e r  
Plating and other pro
cesses. A.I.D. approved.
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dm 1162
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HONTERROUS CASTINGS
War-time research opens a wider field for 
British Engineering into new and essential 
uses of non-ferrous metals and alloys. 
Our specialised knowledge is offered to 
you in castings of

P H O S P H O R  B R O N Z E ,  G U N M ETA L, 
ALUMINIUM, MANGANESE BRONZE and in 
ALUMINIUM BRONZE which possesses a Ten
sile Strength of 45 tons per square inch.
Aho 4BIRSO ’Chill Cast Rods and Tubes, Cent rifu- 
gally Cast Worm-wheel Blanks. Finished Propellers 
and Precision Machined Parts, Ingot Metals, etc.

Fully approved by Admiralty and A.I.D.
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G a s  P r o d u c e r  P l a n t

Installation of five me

chanical self-vapourising 

Gas Producers each gasi

fy inghalfatonof'Cokeand 

manufacturing 75,000 
cub. ft. of 130 B.T.U. Gas 

per hour. Wc design, 

manufacture and erect 

Gas Producer Plant to 

individual requirements.e:r ol operating platform of Producer P’ant.

T . M . B I R K E T T
& SONS LTD. 

H A N L E Y  .  S T A F F S
'Phone: Stoke-on-Trent 2IM-J-6. 'Grams: Birkett, Hanley
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THE LIGHTEST CASTINGS 
FOR WHEEL HUBS

yj VAGNCStUM Alloys have. contributed 
really to the advance of aircraft 

design,'and are an essential factor in many 
other industrial products. Among many pro

perties which the MAGNUMINIUM base alloys 
possess, apart from their lightness of weight 
—one-fourth the v-eight of steel—arft their 
very excellent machining qualities, which 
make these alloys 
materials to use. Technical 
b« sent on request to the

MA G NE S I U H C A S T I N G S & ..P R O D ^ U C T S  L T D S L‘ O U G H
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E D I T O R I A L  O P I N I O N

S h a p e  o f  T h i n g s  t o  C o m e

U N D E R  t h e  t i t l e  "  D e s i g n  a n d  t h e  D e s i g n e r  i n  t h e  L i g h t  M e t a l  T r a d e s , ”  
t h e  S t a t i o n e r y  O f f i c e  h a s  p r e s e n t e d  u s  w i t h  a  r e p o r t  d r a w n  u p  b y  t h e  
C o m m i t t e e  o f  t h e  C o u n c i l  f o r  A r t  a n d  I n d u s t r y ,  a n d  c o m p l e t e d  i n  M a y ,  

1 9 4 0 .  T h e  c o n t e n t s  o f  t h i s  d o c u m e n t  a r e  n o  l e s s  d e p r e s s i n g  t h a n  i t s  a p p e a r a n c e  
a n d  m o d e  o f  p r e s e n t a t i o n .  W e  l o o k  i n  v a i n  f o r  a n y  e l e m e n t  o f  d e s i g n  i n  i t s  
p a g e s ,  w i t h  i t s  a u t h o r s  w e  l a m e n t  t h e  s c a r c i t y  o f  f i r s t - r a t e  c r e a t i v e  a r t i s t s  w i t h  
i n d u s t r i a l  l e a n i n g s ,  a n d ,  f i n a l l y ,  t h e  “  l i g h t - m e t a l  t r a d e s  ”  r e f e r r e d  t o  a r e  
t h o s e  s p e c i a l i z i n g  i n  t h e  p r o d u c t i o n  m a i n l y  o f  f a n c y  d o m e s t i c  e q u i p m e n t  i n  
t h e  t h i n n e r  g a u g e s  o f  n o n - f e r r o u s  a l l o y s ,  s o m e  f o u r  o r  f i v e  p a g e s  a l o n e  b e i n g  
d e v o t e d  t o  a l u m i n i u m ,  a n d  t h e s e  t o  h o l l o w - w a r e  o n l y .

I f  s p a c e  p e r m i t t e d  w e  w o u l d  l o v e  d e a r l y  t o  q u o t e  c e r t a i n  o f  t h e  l i t e r a r y  
g e m s  c o n t a i n e d  i n  t h i s  p a r t  o f  t h e  b o o k ;  o n e  p r o p h e t i c  p h r a s e ,  h o w e v e r ,  
w e  m u s t  r e p e a t :  "  T o - d a y  a l u m i n i u m  i s  s t i l l  i n  p r o c e s s  o f  r e p l a c i n g  all o t h e r  
m a t e r i a l s  i n  t h e  t r a d e . ”  ( T h e  i t a l i c s  a r e  o u r  o w n . )  T h i s ,  w e  f e r v e n t l y  h o p e ,  
w i l l  u l t i m a t e l y  p r o v e  t o  b e  t r u e .

S t u d y  o f  t h e  g e n e r a l  c o n t e n t s  o f  t h e  b o o k  l e d  u s ,  i n  a n  i d l e  m o m e n t ,  t o  
c o n s i d e r ,  i n  c o m p a r a t i v e  f a s h i o n ,  s o m e  f o r e i g n  p u b l i c a t i o n s  d e a l i n g  w i t h  t h e  
u s e  o f ,  a n d  d e s i g n s  f o r ,  a l u m i n i u m ,  a s  p r o j e c t e d  i n  o t h e r  c o u n t r i e s .  W e ,  
h a v e  i t  o n  t h e  a u t h o r i t y  o f  a  D u t c h  c o n t r i b u t o r  t o  a  r e c e n t  i s s u e  o f  "  T h e  
C o m m e r c i a l  M o t o r ”  t h a t ,  e v e n  w h i l s t  t h e  c o u n t r y  w a s  u n d e r  G e r m a n  d o m i n a 
t i o n ,  t h e  R e n a u l t  w o r k s  i n  F r a n c e  w e r e  p r e p a r i n g  t o  u s e  l a r g e  q u a n t i t i e s  o f  
a l u m i n i u m  i n  t h e i r  n e w  m o t o r  v e h i c l e  d e s i g n s .  T r a n s l a t e d  i n  t h i s  i s s u e  o f  
* '  L i g h t  M e t a l s  ”  i s  a n  a c c o u n t  f r o m  S w i t z e r l a n d  e x e m p l i f y i n g  t h e  c o n t i n u o u s  
p r o g r e s s  t h a t  t h e  a p p l i c a t i o n  o f  l i g h t  m e t a l  h a s  m a d e  i n  S w i s s  r o l l i n g  s t o c k .

I t  i s  t r u e ,  o f  c o u r s e ,  t h a t  t o  s o m e  e x t e n t  e c o n o m i c  f a c t o r s  m a y  g o v e r n  
t h e  u s e  o f  a  g i v e n  s t r u c t u r a l  m a t e r i a l  f o r  t h e s e  p u r p o s e s ,  b u t  i t  i s  a p p a r e n t ,  o n  
c l o s e r  s t u d y ,  t h a t  t h e  u s e  o f  a l u m i n i u m  h a s  b e e n  c o n t e m p l a t e d ,  n o t  i n  t h e  l i g h t  
o f  a  s u b s t i t u t e  m a t e r i a l  f o r  o v e r c o m i n g  d i f f i c u l t i e s  i n  t h e  s u p p l y  o f  s t e e l ,  b u t  
b e c a u s e  i t  r e p r e s e n t s  t h e  l o g i c a l  o u t c o m e  o f  a  r a t i o n a l  e v o l u t i o n .
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A n o t h e r  p u b l i c a t i o n  w h i c h  w e  i n s p e c t e d  c a m e  f r o m  F r a n c e  a n d  w a s  p a r t i c u 
l a r l y  i n t e r e s t i n g  i n  s o  f a r  a s  i t  d i d ,  i n  f a c t ,  c o v e r  t h e  s o m e w h a t  v a g u e  f i e l d  
c l a s s i f i e d  u n d e r  t h e  t i t l e  "  t h e  l i g h t - m e t a l  t r a d e s , ”  i n  t h e  r e p o r t  f o r m i n g  
t h e  s u b j e c t  o f  o u r  o p e n i n g  p a r a g r a p h .  I n t e r e s t  w a s  c a u g h t  p r i n c i p a l l y  b y  
t h e  o b v i o u s  "  d r i v e  "  b e h i n d  t h e  p u b l i c i t y  h e r e  b e i n g  g i v e n  t o  a l u m i n i u m ,  
a n d  b y  t h e  f a c t  t h a t  t h e  s p o n s o r s  o f  t h e  b r o c h u r e ,  a g a i n ,  w e r e  r e c o m m e n d i n g  
t h e  m e t a l  w i t h  t h e  f u l l  a s s u r a n c e  t h a t  i t  c o u l d  m e e t  a n  u r g e n t  p u b l i c  n e e d .  
C l o s e  i n s p e c t i o n  o f  m u c h  o f  t h e  w o r k  i l l u s t r a t e d  s h o w e d  t h a t ,  f r o m  t h e  s t a n d 
p o i n t  o f  d e s i g n ,  m a n y  w e a k n e s s e s  e x i s t .

A  s o m e w h a t  p a r a d o x i c a l  s i t u a t i o n  f r e q u e n t l y  a r i s e s  w h e n  a  d e s i g n e r  o r  m a n u 
f a c t u r e r  i s  c a l l e d  u p o n  t o  t r a n s c r i b e  a  c o n c e p t  f r o m  o n e  m a t e r i a l  i n t o  a n o t h e r .  
I n  g e n e r a l ,  i t  i s  n o t  p o s s i b l e  s a t i s f a c t o r i l y  t o  d o  t h i s ,  a n d  s o m e  m o d i f i c a t i o n  o f  
f o r m ,  s e c t i o n  o r  t r e a t m e n t  i s  u s u a l l y  n e c e s s a r y ,  e i t h e r  o n  t h e  g r o u n d s  o f  
f a c i l i t a t i n g  p r o d u c t i o n ,  o r  s i m p l y  b e c a u s e  o f  t h e  d i f f e r e n t  s u r f a c e  q u a l i t i e s  
o f  t h e  n e w  m a t e r i a l  a s  c o m p a r e d  w i t h  t h o s e  o f  t h e  o l d .  H o w e v e r ,  i t  i s  o f t e n  
b y  n o  m e a n s  e a s y  t o  u p r o o t  t r a d i t i o n ,  t h u s ,  t h e  c r e a t o r  o f  n e w  d e s i g n s  i n ,  
s h a l l  w e  s a y ,  t h e  p o t - a n d - p a n  t r a d e ,  i s  l i k e l y  t o  m e e t  w i t h  s o m e w h a t  u n e x 
p e c t e d  s a l e s  r e s i s t a n c e  u n l e s s  h e  b e  b o t h  v e r y  s u r e  o f  h i m s e l f  a n d  o f  h i s  
m a t e r i a l .  W e  o u r s e l v e s ,  h o w e v e r ,  e v e n  i n  t h i s  v e r y  d i f f i c u l t  f i e l d ,  b e l i e v e  
t h a t  s o m e t h i n g  c a n  b e  d o n e  t o  r a i s e  t h e  a r t i s t i c  l e v e l  o f  t h e  m o r e  u t i l i t a r i a n  
s i d e  o f  k i t c h e n  l i f e ,  a n d ,  i n  t h i s  t h o u g h t  w e  b e l i e v e  w e  c a n  c o m m a n d  t h e  
a t t e n t i o n  o f  t h e  r e t a i l e r  i f  s u f f i c i e n t  p u b l i c i t y  o f  t h e  r i g h t  s o r t  b e  g i v e n  i n  t h e  
r i g h t  q u a r t e r .  I n  t h i s  c o u n t r y  w e  d o  n o t  l a c k  d e s i g n e r s  o f  t h e  c a l i b r e  
r e q u i r e d  f o r  r e a l i z i n g ,  i n  p a r t  a t  l e a s t ,  t h e  d r e a m  o f  t h e  "  L i g h t - M e t a l  A g e , ”  
a n d  m o s t  c e r t a i n l y  w e  a r e  n o t  s h o r t  o f  f a b r i c a t o r s  a n d  f o u n d e r s  w i t h  t h e  
a b i l i t y  t o  t r a n s l a t e  i n t o  s u b s t a n t i a l  f o r m  t h e  a r t i s t ’ s  c r e a t i o n .

I t  i s  o u r  e a r n e s t  w i s h  t o  s e e  p a s s i n g  f r o m  G r e a t  B r i t a i n  t o  t h e  m a i n l a n d  o f  
E u r o p e  a n d  t o  A m e r i c a ,  p u b l i c a t i o n s  d e a l i n g  w i t h  e v e r y  a s p e c t  o f  t h e  u s e  o f  
l i g h t  m e t a l s  s o  i l l u s t r a t e d ,  a n d  c o u c h e d  i n  s u c h  t e r m s ,  t h a t  t h e y  m a y  a p p e a l  
t o  t h e  p u b l i c ,  a s  w e l l  a s  t o  t h e  t e c h n i c a l ,  m i n d .  W h e n  t h i s  c o m e s  a b o u t  w e  
s h a l l  f e e l  h a p p i e r  a n d  l e s s  d i s t u r b e d  i n  c o n s c i e n c e  b y  t h e  f l o o d  o f  p r i n t e d  
m a t t e r  i n  t h i s  r e g a r d  w h i c h ,  w h e n  t h e ,  w h e e l s  o f  i n d u s t r y  a r e  s p e e d e d  u p  f o r  
p e a c e - t i m e  p r o d u c t i o n ,  w i l l  s o o n  b r e a k  u p o n  o u r  s h o r e s  f r o m  a c r o s s  t h e  
C h a n n e l  a n d  t h e  A t l a n t i c .
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L ig h t  A llo y s  in

H E A V Y  E N G I N E E R I N G ’

A n  Exhaustive Survey is Presented o f Realised A p p lica
tions of Aluminium-base and Magnesium-base A lloys in 
the Sphere of Heavy Engineering. Some Indications are 

Given as to Lines o f Future Development

L IG H T  a llo y s  a n d  h e a v y  e n g in e e r in g  m ay  
seem  c u r io u s  p a r tn e r s ,  b u t  in  n u m e ro u s  
•n s ta n c e s  th e  a llia n c e  h a s  d e m o n s tra te d  

re m a rk a b le  s e rv ic e a b ility . I t  is a  {act t h a t  
th e re  a re  a  n u m b e r  o f  a p p lic a t io n s  in  th e  
iro n  a n d  stee l in d u s try ,  in  co a l a n d  ore  
m in in g , a n d  in  th e  c o n s tru c t io n  o f c ra n e  
jib s  a n d  d ra g lin e  b o o m s in  w h ich  l ig h t  
m e ta ls  c a n  be, a n d  h a v e  b een , u til iz e d  to  
u n iq u e  a d v a n ta g e .  M o reo v er, a ll re p o r ts  
a p p e a r  to  in d ic a te  t h a t  th e  p e rfo rm a n c e  of 
th e  lig h t  m e ta l a n d  c o m p o s ite  l ig h t-m e ta l /  
h e a v y -m e ta l  c o m p o n e n ts  h a s  b e e n  s a tis fa c 
to ry  a n d  t h a t  a n t ic ip a te d  eco n o m ies in  th e  
w o rk in g  of th e  new  p la n t  h a v e  co m e e n tire ly  
u p  to  e x p e c ta t io n s . P o s t-w a r  c h a n g e s  in 
lig h t-m e ta l  eco n o m ies a re  lik e ly  to  t ip  th e  
sca le  s ti l l  f u r th e r  in  fa v o u r  o f a lu m in iu m .

A lth o u g h , in  r e c e n t y ea rs ,, l i t t le  p u b lic i ty  
h a s  b een  g iv e n  to  th is  s id e  o f  l ig h t-m e ta ls  
te c h n o lo g y , i t  is  b y  n o  m e a n s  a  new  a p p lic a 
t io n , fo r  A lcoa  in s ta l le d  i ts  f irs t  c ra n e  c o n 
ta in in g  a lu m in iu m -a llo y  s t r u c tu r a l  u n i ts  as 
e a r ly  a s  1930, w h ils t  g ia n t  a lu m in iu m  d ra g 
lin e  b o o m s w e re  a t  w o rk  o n  th e  M ississipp i 
e m b a n k m e n ts  b y  1931. S ince  1933, h o w 
ev e r, th e re  h a s  been  sc a rc e ly  a n y  m e n tio n  of 
th e se  a p p lic a t io n s  in  th e  te c h n ic a l  P re ss . 
T h a t  th is  is  n o t  d u e  to  a n y  d is a p p o in tm e n t  
in  th e  p e r fo rm a n c e  o f th e  l ig h t  m e ta l o r, 
in d eed , to  a n y  s la c k e n in g  o f  in te re s t  in  th e se  
a lu m in iu m - a n d  m a g n e s iu m -a llo y  c o m 
p o n e n ts ,  h a s  b e e n  e s ta b lish e d  b y  in q u i ry ;  
l ig h t-a llo y  c o m p o n e n ts  in  h e a v y  e n g in e e r
in g  a re  n o  lo n g e r  re g a rd e d  a s  fre a k  a p p lic a 
t io n s  a n d , in  co n seq u en ce , o f te n  fa il to  
rece iv e  th e  c o m m e n d a tio n  th e y  d eserv e . 
B e cau se  o f  th is , th e  w r i te r  is  d e e p ly  c o n 
sc io u s o f th e  in a d e q u a c y  o f th is  rev iew  of 
p u b lish e d  l i te ra tu r e  o n  th e  s u b je c t  a s  an  
in d ic a tio n  o f  th e  tru e  s ta te  o f  a ffa irs . N e v e r
th e le ss , a s  a n  in tro d u c tio n  to  th e  su b je c t  
b o th  fo r  th e  m e ta l  p ro d u c e r  a n d  fo r  th e

* The bulk of illustrations pertinent to the structures 
described in this part of the account will be included, 
together with a list of references, in the concluding 
section appearing in the forthcoming issue of " Light Metals."

co n su m e r, i t  is h o p e d  t h a t  i t  w ill se rv e  
i ts  p u rp o se .

V e ry  l i t t le  a t t e m p t  is  m a d e  h e re  to  dea l 
w ith  th e  th e o re tic a l  a p p ro a c h  to  th e  des ign  
of th e se  s t ru c tu r e s .  V a lu a b le  th o u g h  it  
m ig h t be, i t  w o u ld , a f te r  a ll, la rg e ly  d u p l i 
c a te  th e  in fo rm a tio n  w h ich  is a lre a d y  
a v a ila b le  in  th e  h a n d b o o k s  issu ed  b y  th e  
v a r io u s  a lu m in iu m  a n d  m a g n e s iu m  p ro 
d u c e rs  a n d  fa c to rs  b o th  in  th is  c o u n try  a n d  
a b ro a d . M o reo v er, a s  s t r u c tu r e s  o f  th e  
ty p e  d e a l t  w i th  h e re  a re  se ld o m  d u p lic a te d , 
b u t  a re  m o s t  o f te n  d e s ig n e d  in d iv id u a lly  to  
d o  a  specific  jo b , s te re o ty p e d  re c o m m e n d a 
tio n s  a re  sc a rc e ly  a p t  a n d  c a n n o t  p o ssess th e  
sa m e  v a lu e  a s  t h a t  p ra c tic a l  e x p e rien ce  
w h ich  is, a f te r  a ll, p la c e d  free ly  a t  th e  d is 
p o sa l o f w o u ld -b e  c o n su m e rs  b y  th e  lig h t-  
m e ta l  c o n c e rn s  a n d  e n g in e e r in g  fa b r ic a to r s .  
N o  sp e c ia l d e p a r tu re  f ro m  s ta n d a rd  e n g in 
e e r in g  p ra c tic e  a p p e a rs  to  be  ca lled  for, 
e x c e p t,  w here  n e c e ssa ry , to  m a k e  a llo w an ce  
fo r  th e  lo w er m o d u lu s  o f  e la s t ic ity  of th e  
l ig h t  m e ta l ; th e  fo rm u læ  d e r iv e d  b y  D u d le y  
in  th e  se ries  of p a p e rs  p u b lish e d  in  th is

Table 1.— Weight of Composite 175-ft. 
Aluminium-steel Boom Compared with 

150-ft. All-steel Boom

Composite Boom, 175 ft. Aluminium :
Peak plates ..
Main-boom structure, except lower 35 ft.

lb.
1,000
9,000

Steel :
Peak sheaves, etc. ..
Lower 35 ft. of main-boom structure 
Guys, walks, etc.

10,000
4.000
8.000 
7,000

Total weight, fully rigged 19.000
29.000

All-steel Boom, 150 ft.Peak sheaves, plate, etc. .................
Main-boom structure..........................
Guys, walks, etc. ..

7.000 
32,000
7.000

Total weight, fully rigged 
Weight saved by aluminium , 
Per cent, of weight saved

46.000
17.000 

37.0
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jo u rn a l1 a re , th e re fo re , im m e d ia te ly  a p p lic 
a b le  to  th e  d es ig n  o f  lig h t-  a n d  u ltra - l ig h t-  
m e ta l s t r u c tu r a l  c o m p o n e n ts , b o th  m ob ile  
a n d  im m o b ile , fo r use in  th e  h e a v y  e n g in e e r
in g  field .

T h e  v a lu e  o i  l ig h t  m e ta ls  in  th e se  a p p lic a 
t io n s  lies u su a lly  in  o n e  o r  m o re  o f th e  fo l
lo w in g  fa c to rs . F i r s t ,  a n d  m o s t  im p o r ta n t ,  
is th e  p o s s ib ili ty  o f re d u c in g  w e ig h t w h ils t 
m a in ta in in g  a d e q u a te  s t r e n g th .  T h is  is 
im p o r ta n t  in  a n y  m o b ile  s t r u c tu r e  b ecau se  
i t  e n ab le s  eco n o m ies  to  b e  effected  in  p o w er 
c o n s u m p tio n , in e r t ia  losses a re  sm a lle r , 
b r a k in g  m ec h a n ism s a re  less c r i t ic a l  a n d  
speed  o f o p e r a t io n ' c a n  be ra ise d , m a in ly  
b y  in c re a se d  a c c e le ra tio n  a n d  d e c e le ra tio n . 
In  th e  case o f o v e rh a n g in g  m a c h in e ry , such 
a s  j ib  c ra n e s  a n d  d ra g lin e s , a  w elcom e 
re d u c tio n  in  o v e r tu rn in g  m o m e n t ca n  be 
a c h ie v e d , a n d  th is  m a y  b e  e x p lo ite d  t o  a d v a n 
ta g e  e i th e r  b y  in c re a s in g  th e  .le n g th  
o f th e  b o o m  o r  j ib ,  o r b y  in c re a s in g  th e  
lo ad  o n  th e  en d  o f th e  s t r u c tu r e .  I t  is 
e q u a lly  im p o r ta n t  in  im m o b ile  s tru c tu r e s  
b e cau se  i t  en a b le s  th e  use o f l ig h te r  su p 
p o r t in g  m e m b e rs  a n d  fo u n d a tio n s . W here  
a l te r a t io n s  a re  m a d e  to  p la n t ,  th e  use of 
l ig h t  a llo y s  m a y  b e  th e  o n ly  m e a n s  b y  w h ich  
th e  w e ig h t o f th e  new  m a c h in e ry  c a n  be 
re d u ced  to  a  v a lu e  a t  w h ich  i t  ca n  be  a c c o m 
m o d a te d  b y  th e  e x is tin g  s tru c tu r e .

I n  o th e r  cases, th e  re s is ta n c e  to  a tm o 
sp h e ric  c o rro s io n  o r  to  a t ta c k  b y  c e r ta in  
ch em ica l e n v iro n m e n ts  m a y  b e  im p o r ta n t .  
Y e t a g a in  is th e  p ra c tic a l  p o ss ib ili ty  o f c o n 
v e r t in g  m a c h in e ry , such  a s  sm a ll h o is ts , a n d  
ap p lia n c e s , su c h  a s  la rg e  fo u n d ry  p a t te r n s ,  
in to  t ru ly  p o r ta b le  e q u ip m e n t w h ich  c a n  be 
h a n d le d  b y  a  h a lf  to  a  th i rd  o f th e  la b o u r  
re q u ire d  fo r  s im ila r  i te m s  c o n s tru c te d  in 
s te e l.

T h e  m a in  s t r u c tu r a l  u n i t  in v o lv e d  in  th e  
a p p lic a t io n s  d isc u sse d  in  th is  rev iew  is th e

I I  "  b eam . T h is , a n d  o th e r  fo rm s of 
b e a m , h a v e  b een  b u i l t  u p  fro m  p la te s  a n d  
a n g le s  r iv e te d  to g e th e r ,  b u t  . th e re  is a n  in 
c re a s in g  te n d e n c y  to 'm a k e  u se  o f  e x tru d e d  
o r  ro lle d  se c tio n s , w h ich  a re  b o th  l ig h te r  a n d  
c h e a p e r  fo r  th e  sa m e  s t r e n g th .  C a stin g s  
a n d  fo rg in g s  a re  u ti l iz e d  w here  a p p lic a b le , 
b u t ,  in  v iew  of th e  la c k  o f  r e p e ti t io n  in  th is  
fie ld , c o m p o n e n ts  a re  m o re  o ften  b u i l t  up  
fro m  a v a ila b le  sh a p e s  w h ere  th e r e  is a  
ch o ice . F o r tu n a te ly ,  a  v e ry  w id e  ra n g e  of 
s t r u c tu r a l  sh a p e s  is m a d e ,” w h ils t  tu b in g , 
ro d , f la t sh e e t, c irc les, m a t t in g ,  a n d  ex 
p a n d e d  m e ta l  a re  a v a ila b le  in  m a n y  d iffe ren t 
sizes a n d  a llo y s .

J o in t in g  is u su a lly  p e rfo rm e d  b y  w e ld in g  
o r  r iv e tin g . T h e  fo rm e r  c a n  be e x tre m e ly  
sa t is fa c to ry  a n d  is g ro w in g  in  p o p u la r i ty . 
A n u m b e r  o f a r t ic le s  o n  th e  w e ld in g  o f  lig h t 
a llo y s  h a s  a p p e a re d  in  th e  p a g e s  o f th is  
jo u r n a l .2 W h ere  c o rro s io n  re s is ta n c e , is 
im p o r ta n t ,  i t  is  a d v is a b le  to  u se  a lu m in iu m  
r iv e ts  w h ich  m a y  be d r iv e n  b y  h a n d  o r  pneii-
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in a t ic  p u n c h e s , b u t  w h ich  a re  b e t te r  d r iv e n  
b y  p n e u m a tic  sq u e eze  r iv e te rs .  I n  th e  
la rg e r  sizes, h o w e v e r , i t  is b y  n o  m e a n s  
u n c o m m o n  fo r  s te e l r iv e ts  t o  b e  e m p lo y ed . 
T h e y  h a v e  th e  a d v a n ta g e  o f  b e in g  c h e a p e r  
a n d  o f  h ig h e r  sh e a r  s t r e n g th ,  b u t  a re  o'nly 
sa t is fa c to ry  f ro m  th e  c o rro s io n  p o in t  of 
v iew  if k e p t  w ell p a i n t e d ; o th e rw ise , c o r
ro s io n  a t  th e  iro n -a lu m in iu m  ju n c t io n  is 
a c c e n tu a te d . A lu m in iu m  w o o d  sc rew s, b o lts  
a n d  n u ts  a r e  less f re q u e n tly  e m p lo y e d , a n d  
less in fo rm a tio n  re g a rd in g  th e m  is a v a ila b le . 
W h ils t  th e ir  w e ig h t is  c o n s id e ra b ly  less th a n  
t h a t  o f stee l b o lts  a n d  n u ts ,  th e r e  is su rp r is 
in g ly  l i t t le  d if fe re n c e  in  t h e  s t r e n g th s  o f 
s im ila r  c o m p o n e n ts  in  th e  tw o  m e ta ls . T h e  
p o ss ib le  d is a d v a n ta g e  o f  th e  l ig h t-m e ta l  b o l t  
a n d  n u t  is th e  d a n g e r  of se iz in g  a n d  d is 
to r t io n  o f  th e  th r e a d  if  th e y  b e  lo o se n ed  a n d  
t ig h te n e d  a t  a l l  f re q u e n tly . A n o d iz in g  c o n 
fe rs  l i t t le  a d v a n ta g e  in  th is  c o n n e c tio n . A 
re su m e  of th e  w o rk  of B o lle n ra th , C o rn e liu s  
a n d  S ie d e n b u rg  o n  th e  f a t ig u e  s t r e n g th  o f 
l ig h t-a llo y  b o lts  h a s  been  g iv en  in  th is  
jo u r n a l .3

A lu m in iu m  a n d  its  a l lo y s  re q u ire  l i t t le  
p ro te c t io n  a g a in s t  a tm o s p h e r ic  co rro s io n  
d u e  t o  th e  n a tu r a l ly  o c c u rr in g  film  o f o x id e  
on  th e  m e ta l  su rface . T h is  p ro te c tiv e  la y e r  
m a y  b e  th ic k e n e d  a n d  to u g h e n e d  a r t i f i 
c ia lly  b y  ch e m ic a l (M .B .V .)  o r  b y  e le c tro 
ly tic  t r e a tm e n t  ( a n o d iz in g ) .  I n  th is  
c o n d it io n  th e  m e ta l a lso  e x h ib its  a 
p e c u lia r ly  r e c e p tiv e  su rfa c e  fo r th e  su b se 
q u e n t  a p p lic a tio n  o f p ro te c tiv e  p a in ts .  
D e ta ils  o f th e  M .B .V . a n d  a n o d iz in g  t r e a t 
m e n ts  w ill be  fo u n d  in  o th e r  p a g e s  o f th is  
jo u r n a l .4

Drag-line Booms and Buckets
T h e  firs t m a jo r  a p p lic a t io n  o f  a lu m in iu m  

a llo y s  in  d ra g -lin e  b o o m s a n d  b u c k e ts  
re su lte d  f ro m  th e  se v ere  flo o d in g  of th e  
M ississipp i r iv e r  in 1927. E x te n s iv e  d a m a g e  
a n d  g ra v e  lo ss  o f  life  m a d e  i t  im p e ra tiv e  to  
t a k e  s te p s  to  p r e v e n t  a  r e p e ti t io n  o f  th e  
d is a s te r , a n d  o n e  m e a su re  w h ich  w as 
a d o p te d  c o n s is te d  in  th e  b u ild in g  of levees 
o r  e m b a n k m e n ts  f o r  m a n y  m iles a lo n g  th e  
b a n k s  o f  th e  r iv e r .  A se c tio n  o f  o n e  ty p e  
o f  levee  em p lo y e d , th e  V ic k sb u rg  ty p e , 
w ill be  sh o w n , from  w h ic h  i t  w ill be  seen 
t h a t  th e  w o rk  in v o lv e d  th e  f i t t in g  o f  la rg e  
q u a n t i t ie s  o f su rfa c e  g r o u n d .a n d  d u m p in g  
i t  to  fo rm  a  b a n k  of h e ig h t  v a ry in g  fro n t 
10 to  30 f t . ,  a c c o rd in g  to  th e  lo ca l c o n d i
t io n s . A  n u m b e r  o f  d if fe re n t sy s te m s  ca n  
b e  e m p lo y e d  fo r  th e  c o n s tru c tio n  o f  e a r th 
w o rk s  o f th is  ty p e . I n  th e  case  o f  th e  
M ississipp i r iv e r  p ro je c t ,  d ra g -lin e  e x c a v a 
to r s  w ere  e m p lo y e d  a n d ,  b e c a u se  o f th e  
m a g n itu d e  o f th e  ta s k , so m e e x c e p tio n a lly  
la rg e  m a c h in e s  w ere  p u l  to  w o rk  o n  th e  jo b , 
som e w ith  b o o m s 150 f t . lo n g . T h e se  s t r u c 
tu re s  in  s te e l a re  e x cess iv e ly  h e a v y .

In  a n  e ffic ien t d ra g  lin e , th e  v a r io u s

fa c to rs  o f  lo a d in g , re a c h , sp e ed  a n d  
m o b il i ty  a re  b a la n c e d . T h e  o u tp u t  is a  
p ro d u c t  o f  th e se  fo u r  fa c to rs , a n d  a n y  
im p ro v e m e n t in  o n e  w ith o u t  c o r re sp o n d in g  
d e tr im e n t  to  th e  o th e r  th re e  f a c to rs  re su lts  
in  a n  in c re a se  in  o v e ra ll  effic iency. I t  w a s  
n o t  lo n g  b e fo re  th e  M ississip p i en g in ee rs  
c a m e  to  re a liz e  t h a t  su c h  a  c o n d it io n  co u ld  
b e  m a d e  t o  e x is t  b y  t h e  s u b s t i tu t io n  o f 
a lu m in iu m  a llo y s  fo r m u c h  of th e  s te e l w o rk  
in  th e  b o o m  a n d  b u c k e t . T h is  w as d o n e , 
a n d  in  1931 th e  f irs t  a lu m in iu m  b o o m s m ad e  
th e ir  a p p e a ra n c e  o n  th e  M ississip p i. T h e y  
a p p e a r  to  h a v e  g iv en  c o m p le te  sa t is fa c tio n  
a n d ,  b y  th e  t im e  th e  lev ee  w o rk  w as d r a w 
in g  to  a  close, t h e  n u m b e r  o f l ig h t-m e ta l

Table 3.-—Weight of 2-cubic yd. Steel Buckets 
and 2-cubic yd. Composite Aluminium-steel 

Buckets.
(Alt Weights in Pounds.)

Heavy duty
Weight of steel bucket 
Weight of composite aluminium- 

steel bucket 
Aluminium applications.. .. 1,600 
Steel teeth, chains, etc. .. .. 960

5,650

2,560
Weight saved
Per cent, of weight saved..

3,090
54.7

Medium duty
Weight of steel bucket ..
Weight of composite aluminium- 

steel bucket Aluminium applications.. .. 1,250 
Steel teeth, chains, lip, etc. .. 1,300

5,000

2,550
Weight savedPer cent, of weight saved..

2,450
49.0

b o o m s in  o p e ra tio n  h a d  in c re a se d  to  o v e r  
30. B e tw e e n  S e p te m b e r , 1931, a n d  S e p 
te m b e r , 1932, 15 a lu m in iu m  b o o m s  h ad
h a n d le d  m o re  th a n  6 ,000,000 c u b ic  y d s . o f 
e a r th , a n d , a l th o u g h  th e y  w ere  id le  fo r  p a r t  
o f  th is  t im e  a s  th e  r e s u l t  o f u n fa v o u ra b le  
w e a th e r  c o n d it io n s , th e y  sh o w ed  d e f in ite  
a d v a n ta g e s  o v e r  o th e r  e x is tin g  ty p e s  of 
b o o m s, p a r t ic u la r ly  in  o p e ra tin g  sp e ed  a n d  
o u tp u t .

T h e  id e a  c o n s is te d  p r im a ri ly  in  th e  s u b 
s t i tu t io n  o f  a  s t r u c tu r e  b u i l t  u p  fro m  s tro n g  
a lu m in iu m  a llo y s  fo r  th e  m a jo r  p o r t io n  o f 
th e  s te e l b o o m , a n d  i t  w as fo u n d  t h a t  
a lu m in iu m  b o o m s co u ld  b e  c o n s tru c te d  o f  
th e  sa m e le n g th  as s te e l b o o m s a t  a  s a v in g  
of 40 to  50 p e r  c e n t ,  in  w e ig h t w ith o u t 
sa c rif ic in g  th e  s t r e n g th  a n d  r ig id i ty  o f th e  
h e a v ie r  b o o m . T h is  r e d u c tio n  in  w e ig h t  
co u ld  be  u se d  to  e n a b le  th e  c a p a c ity  o f th e  
b u c k e t  to  be  in c re a se d  b y  20 t o  25 p e r  
c e n t .  I n  th e  w o rk  on  th e  M ississipp i, liow -

E
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e v e r , i t  w as fo u n d  m o re  s a t is fa c to ry  to  ta k e  
a d v a n ta g e  o f  th e  re d u c e d  w e ig h t to  in c rease  
th e  len g tli o f th e  b o o m  a n d  th e re b y  to  
in c re a se  th e  re a c h . In  th e  a v e ra g e  d ra g  
lin e , th is  p e rm iss ib le  in c rease  a m o u n ts  to  
15-20 p e r  c e n t , a n d , in  p ra c tic e , i t  w as 
fo u n d  p o ss ib le  to  rep lace  th e  150-ft. steel 
b oom  b y  a  c o m p o s ite  a lu m in iu m -s te e l 
s t r u c tu r e  175 ft. lo n g .

A s th e  e lim in a tio n  o f  d e a d  w e ig h t is  of 
th e  g re a te s t  v a lu e  a t  th e  u p p e r  e n d  o f  th e  
b o o m , th e  a p p lic a tio n  o f a lu m in iu m  sh o u ld , 
th e re fo re , e x te n d  fro m  th e  p e a k  to w a rd s  th e  
b ase  u n t i l  th e  d e s ire d  w e ig h t re d u c tio n  a n d  
s ta b i l i ty  h a v e  b een  a t ta in e d .  F o r  eco n o m y , 
stee l m e m b e rs  ca n  be  u sed  a t  th e  lo w er en d  
of th e  b o o m , w h ere  excessive  w e ig h t does 
n o t  h a v e  so g re a t a n  effec t o n  th e  s ta b il i ty  
o r  sw in g  speed  o f th e  m a c h in e , a n d  i t  w as 
fo u n d  t h a t  th e  r a t io  o f  s te e l to  a lu m in iu m  
d e p e n d s  in  a  la rg e  m e a su re  o n  o b ta in in g  th e

w e ig h t b e tw e e n  th e  175-ft. c o m p o s ite  boom  
a n d  th e  150-ft. a ll-s te e l b o o m , i t  w ill be 
seen  th a t  b y  m a k in g  use  o f  a lu m in iu m  a llo y s  
th e  boom  m a y  be  in c re a se d  in  le n g th  b y  
25 f t . ,  w h ils t , a t  th e  sa m e tim e , th e  to ta l  
w e ig h t o f th e  r o ta t in g  p a r t s  is re d u c e d  b y
42,000 lb .

(2 ) S w in g  S p e e d . T h is  to ta l  w e ig h t 
re d u c tio n  is im p o r ta n t  fro m  a  n u m b e r  of 
p o in ts  o f  v iew . I n  th e  f irs t  p lace , i t  a ffo rd s 
a  w elcom e r e d u c tio n  o f lo a d  o n  th e  ro lle r  
b e a r in g s , s im p lify in g  th e i r  d es ig n  a n d  
m a k in g  fo r  e c o n o m y  b o th  in firs t c o s t  a n d  
in  m a in te n a n c e . '  A t th e  sa m e  tim e , 
m o b il i ty  o f th e  w h o le  m a c h in e  a lo n g  th e  
g ro u n d  o r  o v e r  th e  w a te r  is im p ro v e d . B u t  
o f  g r e a te r  c o n se q u e n c e  is i t s  p o ss ib le  effec t 
o n  sw in g  sp e ed . T h e  sw in g  cyc le  o f  a  d r a g 
lin e  b o o m  d iv id e s  n a tu r a l ly  in to  th r e e  p a r ts ,  
a c c e le ra tio n , u n ifo rm  sp e ed  a n d  d e c e le ra 
tio n . T h e  speed  of a c c e le ra tio n  a n d

Table 4.— Weight of Completely Loaded 1^-cubic yd. Steel Bucket and 2-cublc yd. Composite
Aluminium-steel Bucket.

(All Weights in Pounds.)

2-cubic yd. 
heavy-duty 
composite 

aluminium-steel 
bucket

1 i-cubic yd. 
heavy-duty 
steel bucket

2-cubic yd. 
medium-duty 
composite 

aluminium-steel 
bucket

1̂ -cubic yd. 
medium-duty 
steel bucket

Weight of bucket 2,560 4,540 2,550 4,000
Weight of dirt 6,000 4,500 6,000 4,500

Total load 8,560 9,040 8,550 8,550
Increased payload 1,500 - 1,500 -

d e s ire d  p e r fo rm a n c e  a t  th e  lo w e s t in i t ia l  
c o s t.

Comparison of All-steel and Composite
Aluminium-steel Booms
(1 )  S ta b i l i ty .  F ig . 2  a n d  T a b le  1 c o m 

p a re  th e  o v e r tu rn in g  m o m e n ts  o f tw o  
b o o m s, o n e  in stee l 150 ft, lo n g  a n d  th e  
o th e r  in s te e l a n d  a lu m in iu m  175 f t . lo n g . 
I n  th e  l a t t e r  case , th e  lo w er 25 i t .  o f  th e  
m a in  b o o m  s t ru c tu r e ,  flu; p e a k  sh e a v e s , 
g u y s  a n d  w alk s a re  o f stee l a n d  th e  re s t  is 
o f a lu m in iu m  a llo y . T h e  fig u res  sh o w  th a t  
w ith  th e  sa m e  b u c k e t  c a p a c ity , th e  o v e r 
tu rn in g  m o m e n t o f th e  c o m p o s ite  s te e l-  
a lu m in iu m  b o o m  is 853 ,000  f t , / l b . ,  'o r  som e 
9 p e r  c e n t , less th a n  t h a t  o f  th e  150-ft. s te e l 
b o o m . T h is  in te r e s t in g  re su lt  n a tu r a l ly  
b r in g s  u p  th e  effec t o f  th is  r e d u c t io n  in  
o v e r tu rn in g  m o m e n t o n  the. b a la n c e  o f  th e  
re v o lv in g  s e c tio n  o i  th e  m a c h in e , a n d ,  in 
f a c t, i t  w as fo u n d  n e c e s sa ry  to  r e d u c e  th e  
c o u n te rb a la n c e  b y  25 ,000  'lb. in  o rd e r  t o  
r e s to re  th e  b a la n c e  o f  th e  s t r u c tu r e .  A d d 
in g  th is  to  th e  17,000 lb . d iffe ren ce  in

d e c e le ra tio n  v a r ie s  d ire c t ly  w ith  th e  p o w er 
a v a ila b le  a n d  w ith  th e  sw in g  in e r t ia  o f th e  
m o v in g  p a r ts ,  a n d  s in c e  th e  f irs t  a n d  th ird  
p h a se s  o f th e  cy c le  a re  o f  th e  sa m e  o rd e r  of 
m a g n i tu d e  a s  th e  se co n d  p h a se  in  a  180- 
d eg ree  sw in g , a n d  o f la rg e r  m o m e n t in  
sw in g s  th ro u g h  sm a lle r  a n g le s , a c c e le ra tio n  
a n d  d e c e le ra tio n  b eco m e  fa c to rs  o f  m a jo r  
im p o r ta n c e  in f lu e n c in g  th e  sw in g  sp e ed  of 
th e  b o o m . A  d e c re a se d  sw in g  speed  
n a tu r a l ly  re su lts  in  a  d e c re a se d  o u tp u t  a n d , 
w ith  n o rm a l a ll-s te e l c o n s tru c t io n ,  a n  
in c re a se  in  th e  le n g th  o f  th e  b o o m  w ith o u t  
c o r re sp o n d in g  in c re a se  in  th e  p o w e r  a v a i l 
a b le  re su lts  in  a  d ec re a se  in  sw in g  sp eed .

W ith  th e  c o m p o s ite  a lu m in iu m -s te e l 
b o o m , tw o  o p p o s in g  fa c to rs  a re  a t  w ork . 
T h e  in c re a se d  le n g th  o f  b o o m  c o n tr ib u te s  
t o  th e  in e r t ia  o f th e  sy s te m  a n d  th e  
d ec reased  w e ig h t  r e d u c e s  i t .  A c tu a lly , th e  
r e d u c tio n  in  w e ig h t  do es n o t  fu lly  c o m p e n 
sa te  fo r th e  in c re a se  in  le n g th  w h en  th e  
b u c k e t  is lo a d e d , a l th o u g h  i t  m o re  th a n  
d o es  so w h en  th e  b u c k e t  is e m p ty . T h e  
sw in g  in e r t ia  o f t h e  lo n g e r  c o m p o s ite  b eam
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is 8.6  p e r  c e n t ,  m o re  th a n  t h a t  o f th e  
sh o r te r  h e a v ie r  bo o m  w hen  th e  b u c k e t  is 
lo a d e d , a n d  4.1 p e r  c e n t , less w h e n  th e  
b u c k e t  is  e m p ty , b u t ,  in  p ra c tic e , th ese  
sm a ll d iffe ren ces in  in e r t ia  a re  fo u n d  to  be  
w ith o u t  p r a c t ic a l  effect, a n d  o n  b o th  ty p e s  
o f b o o m  th e  sp e ed  o f  o p e ra tio n  is a c tu a lly  
th e  sa m e.

(3 ) P e r fo rm a n c e . D ra g  lin es  a re  u su a lly  
o p e ra te d  w ith  th e  bo o m  a t  a n  a n g le  o f 
20 d eg rees  to  th e  h o r iz o n ta l . T h u s , th e  
25 -ft. in c rease  in  le n g th  re su lt in g  fro m  th e  
use  o f  a lu m in iu m  a llo y s  g iv es th e  o p e ra to r  
a  4 4 ,4 -ft. in c re a se  in  w o rk in g  d ia m e te r  a n d  
a  6 .6- ft. in c re a se  in  d u m p in g  h e ig h t .  T h is  
m a k e s  i t  p o ss ib le  to  re a c h  m o re  e a r th  w ith 
o u t  th e  n e c e s s ity  fo r  r e h a n d lin g  a n d  to  use 
a  h ig h e r  s to c k  p ile  w h en  re h a n d l in g  is 
n e c e ssa ry , th e  a d v a n ta g e s  o f  w h ich  a re  
sh o w n  in  T a b le  2.

F ro m  th e se  f ig u res i t  b ecom es e v id e n t  
t h a t  th e  in c re a se d  reach  of th e  c o m p o s ite  
b o o m  a llo w s a  r e d u c tio n  in  th e  c o s t  of 
e x c a v a tio n  a m o u n tin g  to  fro m  1 to  2 .5  
c e n ts  p e r  n e t  c u b ic  y d . ,  a n d  in c re a se s  speed 
of c o n s tru c tio n  b y  fro m  10 to  30 p e r  c e n t . ,  
w h ic h , in  itse lf , re su lts  in  f u r th e r  eco n o m y  
o n  in te re s t ,  o v e rh e a d s  a n d  la b o u r  ch a rg e s . 
T h e  c o s t  o f a lu m in iu m  s t r u c tu r a l  sh a p e s  a n d  
p la te s  is  g re a te r  th a n  th e  c o s t  o f  s im ila r  
ste e l s e c t io n s ; t h e  c o s t o f fa b r ic a tio n  is 
a b o u t  th e  sa m e  fo r  b o th  m a te r ia ls . I t  is 
o b v io u s , th e re fo re , t h a t  th e  c o m p o s ite  
a lu m in iu m  b o o m  re p re se n ts  a  g re a te r  in i t ia l  
in v e s tm e n t  th a n  th e  s h o r te r  a ll-s tee l b o o m , 
b u t  i t  h a s  b e e n  d e m o n s tra te d  t h a t  th e  
eco n o m ies in  o p e ra tio n  a re  u su a lly  su ffic ien t 
t o  w r ite  off th is  e x tr a  c h a rg e  in  o n ly  a  few  
m o n th s  o f  n o rm a l w o rk in g , a f te r  w h ich  th e  
lo n g e r  b o o m  can  o n ly  be  c o n s id e re d  a 
d is t in c t  a s se t  to  th e  o p e ra to r .  I t  lia s  been  
s ta te d  t h a t ,  in  o n e  p a r t ic u la r  c o n t r a c t  
w h ere  th e  b a n k  w as  15 to  30 f t .  h ig h , th e  
s u b s t i tu t io n  o f a  175 f t . a lu m in iu m  b oom  
fo r  a  150 f t .  s te e l b o o m  re su lte d  in  a  sa v in g  
in  o p e ra t in g  c o s ts  v a ry in g  fro m  1 to  2.5 
c e n ts  p e r  c u b ic  y d . o f e a r th  d e p o s ite d , a n d , 
a s  th e  c o s t o f  th e  a lu m in iu m  b o o m  w as som e

Table 5.— Effect of Cage Weight Reduction 
on Power Consumption in the Case of a 
Vertical Shaft Handling 78,000 Tons/Month.

Steel cage Aluminium- 
alloy cage

Weight of cage, lb. 15,280 10,980
Rope diameter, inches .. 2 1.875
Factor of safety (men) 7.75 7.8
Peak horse-power.. 3,800 3,540
R.M.S. horse-power 2,050 1,935

Power cost saving ., .. £174 per annum
Saving in rope cost .. £50 per annum

T o ta l ......................£224
Estimated extra cost of three duralumin cages, £2,200.

Table 6.— Effect of Skip Weight Reduction 
on Power Consumption in the Case of a 
Vertical Shaft Handling 52,000 Tons/Month 

in Seven-ton Skip.

Steel skip Aluminium- 
alloy skip

Weight of skip, lb. 6,900 5,300Rope factor of safety 6.38 6.73Peak horse-power.. 3,019 2,997
R.M.S. horse-power 1,773 1,769

Saving in power cost would be £42 per annum.

$ 3 ,5 0 0  g re a te r  th a n  t h a t  o f  t h e  s te e l b o o m , 
th e  s u b s t i tu t io n  w as p a id  fo r  o u t  o f  th e  
e x tra  p ro fits  a f te r  o n ly  th r e e  to  five m o n th s ' 
w o rk in g . H o w  f a r  th e se  f ig u res a p p ly  to  
o th e r  cases i t  is im p o ss ib le  to  s a y , b u t  i t  
a p p e a rs  to  be  q u i te  d e f in ite  t h a t  th e  su b s t i 
tu t io n  o f a lu m in iu m  h a s  in v a r ia b ly  p ro v e d  
to  b e  eco n o m ic  a n d  s a t is f a c to ry  f ro m  th e  
te c h n ic a l  p o in t  o f v iew .
Drag Line Buckets

T h e  use o f a lu m in iu m  in  d r a g  lin e s  h a s  
b een  e x te n d e d  to  in c lu d e  th e  b u c k e t .  I t  h a s  
been  p ro v e d  t h a t  d e a d  w e ig h t  is  n o t  essen 
t ia l  fo r  f a s t  d ig g in g  e x c e p t in  ro c k  o r  v e ry  
h a rd  g ro u n d , a n d  t h a t  th e  d ig g in g  a b i l i ty  
o f  th e  b u c k e t  d e p e n d s  in s te a d  o n  th e  
re la t iv e  lo c a tio n  o f th e  d r a g  h itc h e s  a n d  
c u t t in g  edg e . T h e  r a t io  o f  d e a d  w e ig h t to  
p a y  lo ad  m a y , th e re fo re , s a fe ly  b e  red u ced  
w ith  a  c o n s e q u e n t in c re a se  in" eco n o m y  of 
o p e ra tio n . F o r  a  2 -cu b ic -y d . s te e l b u c k e t  
th is  r a t io  o f  d e a d  w e ig h t to  p a v  lo a d  ra n g e s  
f ro m  0 .83  fo r  th e  m ed iu m  d u ty  ty p e  o f 
b u c k e t  to  0 .94  fo r th e  h e a v y  d u ty  ty p e , b u t  
w ith  c o m p o s ite  a lu m in iu m -s te e l b u c k e t  i t  
m a y  b e  a s  lo w  a s  0 .43  fo r b o th  m e d iu m  a n d  
h e a v y  d u ty  ty p e s  o f  b u c k e ts , a n d  th is  w ith 
o u t  a n y  sacrifice  o f  s t r e n g th  a n d  ru g g e d n e ss . 
T h e  a p p lic a t io n  o f a lu m in iu m  h a s  b een  
c a rr ie d  f u r th e r  in  th e  h e a v y  d u ty  ty p e  of 
b u c k e t ,  so t h a t ,  a l th o u g h  ’ th e re ' is m o re  
m e ta l in  it th a n  in  th e  m e d iu m  d u ty  ty p e , 
th e  r a t io  o f  d e a d  w e ig h t  t o  p a y  lo a d  re m a in s  
th e  sa m e  in  b o th  cases.

T a b le  3 c o m p a re s  th e  w e ig h ts  o f  2 -cu b ic - 
y d . b u c k e ts  in  stee l a n d  in  c o m p o s ite  s te e l- 
a lu m in iu m . F ro m  th e se  f ig u res i t  w ill be 
seen  t h a t  th e  c o m p o s ite  b u c k e t  w eig h s o n ly  
h a lf  a s  m u c h  a s  th e  s te e l b u c k e t ,  e m p ty , o f 
th e  sam e c a p a c ity . A  f u r th e r  c o n f irm a tio n  
is p ro v id e d  b y  T a b le  4 , w h ich  sh ow s th e  
w e ig h ts  o f  2 -c u b ic -y d . c o m p o s ite  b u c k e ts  o f  
h e a v y  a n d  m e d iu m  d u ty  ty p e s , b o th  e m p ty  
a n d  lo a d e d , in  c o m p a riso n  w ith  stee l 
b u c k e ts  o f  o n ly  1 J c u b ic  y d . c a p a c ity . I t  
w ill be  seen  th a t ,  in  sp ite  of th e  in c re a se d  
c a p a c ity , th e  to ta l  w e ig h t o f th e  c o m p o s ite  
s te e l-a lu m in iu m  b u c k e t  lo a d e d  is n o t  
g re a te r  th a n  t h a t  o f  th e  a ll-s tee l b u c k e t  
w ith  i ts  sm a lle r  lo a d .

A lth o u g h  so m e d o u b ts  m ig h t  b e  fe lt  
a b o u t  th e  s u i ta b i l i ty  o f a lu m in iu m  a llo y s
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fo r a rd u o u s  se rv ice  o f th is  n a tu r e ,  b o th  
b o o m s a n d  b u c k e ts  o f c o m p o s ite  stee l a n d  
a lu m in iu m  c o n s tru c tio n  h a v e  been  in 
o p e ra t io n  fo r  a  su ffic ien t le n g th  o f  t im e  to  
d e m o n s tr a te  th e ir  p r a c t ic a b i l i ty  a n d  
d u ra b i l ity .  B u c k e ts  t h a t  h a v e  h a n d le d  
m o re  th a n  200,000  c u b ic  y d s . o f e a r th  in  
lev ee  c o n s tru c t io n  c o n c lu s iv e ly  in d ic a te  
t h a t  th e  c o m p o s ite  s te e l a n d  a lu m in iu m  
b u c k e t  is s t r o n g  e n o u g h  to  r e s is t  b a t te r in g  
b y  ro ck s , s tu m p s  a n d  h a rd  e a r th ,  a n d  to u g h  
en o u g h  to  re s is t  th e  a b ra s iv e  a c t io n  o f  th e  
e a r th .

T h e ir  use h a s  n o t  been  lim ite d  to  th e  
M ississipp i o r  to  th e  g ia n ts  o f th e  species 
d e sc rib e d  a b o v e . F ro m  th e  W e s te rn  S ta te s  
com es new s o f  th e  use o f  a lu m in iu m  b o o m s 
w o rk in g  o n  h ig h w a y  a n d  i r r ig a tio n  p ro je c ts , 
a n d  o f th e  c o n s tru c t io n  o f  n in e  60 f t .  b o o m s 
in  a  tw o -y e a r  p e r io d . I n  1968, th e  
H a rm isc h fe g c r  C o rp o ra tio n  (U .S .A .)  p ro 
d u c e d  a n  e x c a v a to r  w ith  a n  a lu m in iu m  
b o o m  1 1 0  f t .  lo n g  c a r ry in g  a  b u c k e t  o f 
2  cu b ic  y d . c a p a c ity  w h ich  g a v e  a  w o rk in g  
ra d iu s  of 15 f t . g re a te r  th a n  t h a t  o b ta in a b le  
b y  p re v io u s  m o d els  o f  th e  sa m e  w e ig h t.

A la te r  d e v e lo p m e n t o f  th e  M ississip p i 
r iv e r  sch em e p ro d u c e d  a  d re d g e r , re p u te d  
to  be  th e  la rg e s t  in  th e  w o rld . T h e  b o o m , 
w h ich  w a s  c a p a b le  o f  sw in g  th ro u g h  180 
d eg rees , w as 240 f t . in  le n g th , a n d  in c o r 
p o ra te d  tw o  75 f t .  a lu m in iu m  se c tio n s .

A n a lu m in iu m  b o o m , 75 f t .  lo n g , is  in  use 
in  P h ila d e lp h ia  s t r ip p in g  th e  o v e rb u rd e n  
a n d  m in in g  a n th r a c i te  co a l fro m  o p e n  p its .  
T h e  a lu m in iu m  b o o m  w eig h s 3 ,655  lb . less 
th a n  th e  e q u iv a le n t  stee l b o o m  a n d  is 
o p e ra te d  w ith  a  IT -c u b ic -y d . b u c k e t ,  a s  
c o m p a re d  w ith  a  l  } -cu b ic -y d . b u c k e t  o n  th e  
stee l b o o m . T h e  a c tu a l  o v e r tu rn in g  
m o m e n t o f  th e  a lu m in iu m  b o o m  p lu s  14- 
c u b ic -y d . b u c k e t  w as 787 ,000  f t . - lb .  a n d  
fo r th e  stee l b o o m  p lu s  1 j-c u b ic -y d . b u c k e t  
i t  w as  823 ,000  f t .- lb .  T h u s , th e  a lu m in iu m  
b oom  is a c tu a l ly  m o re  s ta b le  th a n  th e  stee l 
b o o m , th o u g h  d e a lin g  w ith  a  20  p e r  c e n t , 
g r e a te r  lo a d . S u ch  C ost f ig u res a s  a re  a v a i l 
a b le  h a v e  su g g e sted  t h a t  th is  in c rease d  
c a p a c ity  w a s  su ffic ien t t o  w ip e  off th e  e x tr a  
c o s t  o f th e  a lu m in iu m  b o o m  in  a p p ro x i
m a te ly  o n e  m o n th ’s w o rk in g .

In  1935, th e  M a rio n  S te a m  S h o v e l Co. of 
O h io  a n n o u n c e d  th e  c o n s tru c t io n  o f  a  s te a m  
sh o v e l o f 32 c u b ic  y d . c a p a c ity . W e ig h in g  
8 4 ,1 7 0  lb ., i t s  c o n s tru c tio n  in v o lv e d  th e  
p ro d u c tio n  o f a  s in g le  p la te  o f  a lu m in iu m  
a llo y  w e ig h in g  2 ,400  lb . a n d  c la im ed  to  be  
th e  la rg e s t s in g le  p la te  p ro d u c e d  a t  t h a t  
tim e .
Jib Cranes

In  E n g la n d , a lu m in iu m  b o o m s d o  n o t  
a p p e a r  to  b e  in  o p e ra tio n , so fa r  a s  th e  
w r i te r  h a s  b een  a b le  to  a s c e r ta in . T h is  m ay
b e  d u e  m a in ly  to  th e  a b sen ce  o f w o rk  
re q u ir in g  th e  use o f lo n g  b o o m s in  w h ich , 
a f t e r  a l l , ' t h e  a d v a n ta g e s  o f  a lu m in iz a tio n

a re  m o s t e v id e n t .  T h e re  a re , h o w ev er, 
o th e r  ty p e s  o f m a c h in e s  w h ich  a re  s t r u c tu r 
a l ly  c o m p a ra b le  a n d  in  w h ich  th e  a d v a n 
ta g e s  o f  a lu m in iz a t io n  w o u ld  a p p ly  e q u a lly  
in th is  c o u n try  a n d  a b ro a d . W e h a v e  m o s t  
in  m in d  th e  la rg e  j ib  c ra n e s  u sed  in  b u ild in g  
c o n s tru c tio n  w h ich  m a y  h a v e  b o o m s a s  lo n g  
a s  95 f t .  a n d  w h ich , in  a d d i t io n , m u s t  o fte n  
be m o u n te d  o n  te m p o ra ry  s t ru c tu r e s  o f 
co n s id e ra b le  h e ig h t.  C u rio u s ly , th e re  is  no 
m e n tio n  a t  a ll  in  th e  te c h n ic a l P re ss  o f l ig h t  
alloy's h a v in g  been  a p p lie d  to  th is  p u rp o se , 
a l th o u g h  i t  is o b v io u s  t h a t  n o t  a  few  
ben efits  w ou ld  re s u lt  fro m  such  a n  a p p lic a 
tio n . T h e  d ir e c t  b e n e f it  of w e ig h t re d u c tio n  
in  th e  j ib  w ou ld  be su p p le m e n te d  b y  a  m u ch  
g re a te r  l ig h te n in g  of th e  b a la n c e  w e ig h ts , 
fro m  w h ich  co u ld  fo llow  a  lig h te n in g  of th e  
s u p p o r t in g  s t r u c tu r e  a n d  s im p lif ie d 'e re c tio n . 
T h e  f a c t  m u s t  n o t  b e  o v e rlo o k ed  t h a t  th is  
ty p e  o f  c ra iie  is e s se n tia lly  te m p o ra ry  in 
c h a ra c te r .  W h en  i t  h a s  fin ished  th e  jo b  on

Table 7.— Effect of Skip Weight Reduction 
on Power Consumption in the Case of an 
Inclined Shaft Handling 24,470 Tons/Month.

Steel skip Aluminium- 
alloy skip

Weight of skip, lb. 9,000 7,000
Rope factor of safety 7.06 7.66
Peak horse-powcr . 1,177 1,126
R.M.S. horse-power 694 676

Saving in power coses would be £24 per annum.

h a n d , i t  m u s t  be  d ism a n tle d , t r a n s p o r te d  
to  a  n ew  s ite  a n d  re -e re c te d . P ro b le m s  of 
e re c tio n , d ism a n tl in g  a n d  t r a n s p o r t  w o u ld  
b e  m u c h  fa c il i ta te d  b y  a  r e d u c tio n  in  th e  
w e ig h t o f th e  s t r u c tu r a l  c o m p o n e n ts , a n d  
th is  m a y  Ire a c c o m p lish e d  w ith  n o  lo ss in  
th e  s t r e n g th  o f  th e  a ssem b ly .

Travelling Cranes
In  th e  c o n s tru c tio n  o f  t r a v e ll in g  c ra n e s , 

h o w e v e r, th e  a d v a n ta g e s  o f a lu m in iu m  c o n 
s tr u c t io n  h a v e  n o t  been  o v e r lo o k e d , p e rh a p s  
b e c a u se  o f  th e  e x a m p le  se t b y  th e  A lu m in u m  
C o. o f A m e ric a  in  o n e  o f th e ir  o w n  fa c to rie s  
in 1930. A re d u c tio n  in  th e  w e ig h t o f 
th e  m o v a b le  p o r t io n  o f a  t r a v e ll in g  c ra n e  
is  b en efic ia l in  p e rm itt in g  a  r e d u c tio n  in  th e  
size o f  th e  d r iv in g  m o to r , in  in c re a s in g  
a c c e le ra t io n  a n d  d e c e le ra tio n  a n d  in  s im p li
fy in g  th e  d es ig n  o f  b e a r in g s  a n d  o p e ra tin g  
m e c h a n ism s  g e n e ra lly . I t  a lso  a llo w s th e  
s u p p o r t in g  g ird e rs  to  be  re d u c e d  in  size a n d , 
v-hen th e se , to o , a re  c o n s tru c te d  in  s tro n g  
lig h t  a llo y s , th e  n e t  r e s u lt  is a  c o n s id e ra b le  
ea s in g  o f  th e  lo ad  o n  th e  su p p o r t in g  s t r u c 
tu r e  a n d  i t s  fo u n d a tio n s . T h is  is  a n  im p o r t 
a n t  f a c to r ,  p a r t ic u la r ly  w h ere  lo n g  r u n 
w ay s, p e rh a p s  700 to  'l ,0 0 0  ft. lo n g , a re  
in v o lv e d . P a r t ic u la r ly  is th is  im p o r ta n t  
w h ere  tr a v e l l in g  cranes" h a v e  to  b e  in s ta lle d
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in  b u ild in g s  w h ich  w ere  n o t  d es ig n e d  fo r 
th e  p u rp o se  a n d  w h ich  a re  c a p a b le  o f  s u p 
p o r t in g  o n ly  a  s t r ic t ly  lim ite d  lo ad . In  such  
cases, a p a r t  fro m  all o th e r  c o n s id e ra tio n s , 
th e  eco n o m y  d u e  to  th e  a v o id a n c e  o f  s u b 
s ta n tia l  s t r u c tu r a l  a l te r a t io n s  to  th e  b u i ld 
in g  m a y  m o re  th a n  c o m p e n s a te . fo r  th e  
in c rease d  in it ia l  c o s t o f  th e  a lu m in iu m  c o m 
p o n e n ts .

I t  w as fo r  th is  reaso n  t h a t  a lu m in iu m  
c o n s tru c tio n  w as em p lo y ed  fo r  th e  fo u r  
2 - to n  c ra n e s  o f  25 to  40 ft. sp a n s  w h ich  w ere  
in s ta lle d  in  th e  in c in e ra t in g  p la n ts  in th e  
C ity  o f N ew  Y o rk . T h e  low  w e ig h t o f th e  
a lu m in iu m  c ra n e s  p e rm itte d  th e m  to  be  
in s ta lle d  w ith o u t  a l te ra t io n s  to  th e  c o lu m n s 
a n d  fo u n d a t io n s  o f a  b u ild in g  in  th e  o r ig in a l 
c o n s tru c tio n  o f  w h ich  n o  p ro v is io n  h a d  been 
m a d e  fo r  su c h  m a c h in e ry .

A s a lre a d y  s ta te d ,  th e  in i t ia l  w o rk  on  th e  
p ra c tic a l  u t i l i ty  o f a lu m in iu m  a llo y s  in 
tr a v e ll in g  c ra n e s  w as  u n d e r ta k e n  b y  A lcoa , 
w h ich , d u r in g  th e  y e a rs  1929 to  1930, 
in s ta l le d  th re e  lO ito n  7 2 -ft. sp a n  c ra n e s  in  
i t s  M essina w o rk s , tw o  o f  w h ich  in c o rp o r 
a te d  a lu m in iu m  c o m p o n e n ts . T h e  firs t w as 
a  stee l c ra n e  o f  c o n v e n tio n a l  b o x  g ird e r  
ty p e , w e ig h in g  40 to n s ; th e  seco n d  w as 
s im ila r  in  d es ig n , b u t  th e  g ird e rs , g an g w a y  
a n d  cag e  w ere in  th e  A m erican  e q u iv a le n t  
o f d u ra lu m in , th e  o th e r  p a r t s  b e in g  in  stee l. 
T h e  to ta l  w e ig h t o f  th is  c ra n e  w as 30 to n s; 
th e  th ird  c ra n e  w as o f th e  t r u s s  ty p e  a n d  
w a s  c o n s tru c te d  e n tir e ly  o f  a lu m in iu m  a llo y . 
I t s  w e ig h t w as 211 to n s . I t  w as u rg e n c y  
o f  r e q u ire m e n t t h a t  p re v e n te d  full a d v a n 
ta g e  b e in g  ta k e n  o f  th e  p o ss ib ilitie s  o f a lu 

m in iu m  in  the_second  e x a m p le , b u t  th e  final 
r e s u l t  w a s  a  se ries o f c ra n e s  in c o rp o ra tin g  
lig h t  a llo y s  in  v a r io u s  w a y s  a n d  to  v a r io u s  
d eg rees  fro m  w h ich  m o s t in te re s t in g  c o m 
p a r iso n s  m a y  be  d ra w n . T h e  d a ta  o b ta in e d  
a re  o f  th e  u tm o s t  v a lu e  f ro m  th e  s ta n d p o in t  
of h e a v y  e n g in e e r in g .

E x te n s iv e  te s ts  u n d e r  a v e ra g e  o p e ra t in g  
c o n d it io n s  sh o w ed  th a t ,  in  c o m p a riso n  w ith  
th e  a ll-s tee l c ra n e  (N o. 1 ), th e  co m p o s ite  
a lu m in iu m -s te e l c ra n e  (N o . 2) u sed  25 to  
30 p e r  c e n t ,  less p o w e r  a n d  th e  a l l
a lu m in iu m  c ra n e  (N o . 3) used  50 to  60 p er 
c e n t ,  less p o w e r. C ran e  N o . 2  w as 15 to  
20 p e r  c e n t , f a s te r  a n d  c ra n e  N o . 3 a b o u t  
30 p e r  c e n t ,  f a s te r  th a n  c ra n e  N o . 1 o n  
a v e ra g e  d u tie s .

D e ta ils  o f th e  c o n s tru c tio n  a n d  p e r fo rm 
a n c e  o f th e  c o m p o s ite  s te e l-a lu m in iu m  
c ra n e  (N o. 2) h a v e  b e e n  g iv e n ,5 a n d  i t  w ill 
be  in s t ru c t iv e  to  r e c a p i tu la te  th e  m a in  
fe a tu re s . T h e  c ra n e  w as a  th re e -m o to r  
s in g le -h o o k  m a c h in e  w ith  a  l i f t  o f  2 2  f t. 
T h e  des ign  w as b ased  la rg e ly  u p o n  th e  u su a l 
p ra c tic e  fo llo w ed  in  b u ild in g  stee l c ra n e s , 
a l th o u g h  so m e  d e p a r tu re s  w ere  n e c e ssa ry  
in th e  b rid g e  g ird e rs  to  a llo w  fo r c e r ta in  
d iffe ren ces in m e c h a n ic a l p ro p e r t ie s  b e tw een  
a lu m in iu m  a llo y s  a n d  s te e l. In  p a r t íc u la ’-, 
to  c o m p e n sa te  fo r  th e  low  m o d u lu s  o f e la s
t ic i ty  o f  th e  lig h t  a llo y , th e  g ird e rs  w ere 
m a d e  so m e w h a t d eep e r, w id er a n d  o f  g re a te r  
a re a  a n d  w ere  g iv e n  a p p ro x im a te ly  tw ic e  as 
m u c h  c a m b e r  a s  w ou ld  o rd in a r i ly  b e  used  
in a s im ila r  stee l g ird e r. T h e  a lu m in iu m  
b r id g e  w as  fa b r ic a te d  fro m  tw o  d o u b le  w eb  
g ird e rs  sp a ced  7 f t .  o n  c e n tre s  a n d  sp a n n in g
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steel s t r u c tu r e  w as fo u n d  to  g iv e  e v e ry  s a t is 
fa c tio n . A  to ta l  o f  10 to n s  w as sa v ed , 
m o s tly  in  th e  g ird e rs . I t  w as fo u n d  easv  
to  h a n d le  a n d  q u ic k  to  sp o t, w h ils t  e c o n o 
m ies d u e  t o  d e c reased  p o w e r  re q u ire m e n ts  
w ere  im m e d ia te ly  o b v io u s . T h e  a lu m in iu m  
a llo y  c ra n e  w as fo u n d  to  d eflec t 1.8  tim e s  
a s  m u ch  a s  th e  s te e l c ra n e  u n d e r  th e  sam e 
lo a d  a t  th e  c e n tre  o f  th e  sp a n . T h e  m a x i
m u m  d e flec tio n  m e a su re d  on  th e  a lu m in iu m  
a llo y  c ra n e  w as 1.09 in . u n d e r  a  lo ad  of
3 4 ,500  lb ., w h ich  re p re se n te d  a n  o v e r lo a d  
of 72 .5  p e r  c e n t , b ased  o n  th e  r a te d  c a p a 
c i ty  o f  th e  c ra n e . N o  m e a s u ra b le  p e rm a n e n t  
se t  w as fo u n d  in  th e  g ird e rs  a f te r  th e  
re m o v a l o f th is  lo a d  a n d  s tra in  g a u g e  re a d 
in g s ta k e n  a t  th e  c e n tre  o f  th e  sp a n  ind i-

72 f t . 2  ins. T h e  w eb p la te s  w ere 46 in s. 
b y  fj, in . F la n g e  a n g le s  w ere  31 b y  31 b v  
A in . a n d  c o v e r  p la te s , to p  a n d  b o t to m , w ere 
24 b y  »■ in . T h e  b r id g e  g ird e rs  w ere  a t ta c h e d  
to  c a s t  stee l c a r r ia g e s  a t  th e ir  en d s , a n d  a 
one-p iece  c a s t-s te e l tro lle y  c a r ry in g  th e  
h o is t in g  m ech an ism  w as m o u n te d  o n  th e  
g ird e r  ra ils . I n  a d d it io n  to  th e  g ird e rs , 
a lu m in iu m  a llo y s  w ere  a lso  used  in la rg e  
a m o u n ts  fo r  th e  w a lk w ay , h a n d  ra il a n d  
o p e r a to r ’s cage .

T h is  c ra n e  w as b u i l t  b y  th e  A llian ce  
M ach ine  C o ., o f  A llian ce , O h io , a n d  i t  
sp e a k s  w ell fo r th e  e x c e lle n t w o rk in g  
q u a li t ie s  o f l ig h t  a llo y s  th a t ,  a l th o u g h  th is  
c o n c e rn  h a d  h a d  n o  p re v io u s  e x p e rien ce  
w ith  a lu m in iu m  a llo y s , n o  fa b r ic a tio n  d iffi
c u ltie s  w ere e n c o u n te re d . T h e  w eb  a n d  
c o v e r  p la te s  w ere f la t te n e d  a n d  sh e a re d  on 
th e  sam e e q u ip m e n t a s  w as o rd in a r i ly  used  
in  th e  c o n s tru c tio n  o f stee l g ird e rs . ' T h e  
r iv e t  ho les  w ere  su b -p u n c h e d  a n d  th e n  
re a m e d  to  size in th e  u su a l m a n n e r . H o t 
s te e l r iv e ts , in . in  d ia m e te r , w ere  used  
th ro u g h o u t,  d r iv e n  w ith  a ir -o p e ra te d  
sq u eeze  r iv e te rs ,  e x c e p t fo r som e of th e  
m o re  in access ib le  ones , w h ic h  re q u ire d  
p n e u m a tic  h a m m e rs . N o  d ifficu lty  w as 
ex p e rie n c e d  in  r iv e t in g  th e  g ird e rs , a l th o u g h  
a  few  sp ec ia l p re c a u tio n s  w ere ta k e n .  F o r  
in s ta n c e , ex cessiv e  r iv e t  te m p e ra tu re s  w ere 
a v o id e d , to  d ec rease  th e  p o ss ib ility  o f h e a t 
in g  th e  a lu m in iu m  p la te s  su ff ic ien tly  to  
d ra w  th e i r  te m p e r . A lso , th e  r iv e ts  w ere 
d r iv e n  a t  ra n d o m  d u r in g  th e  a s se m b ly  o f 
th e  b o x  g ird e rs  in  o rd e r  n o t  to  c o n c e n tra te  
th e  h e a t in g  e ffe c t o f th e  r iv e ts  a n d  in o rd e r  
to  h e lp  in  k e e p in g  th e  g ird e r  s t r a ig h t .

I n  co m p ariso n  w ith  th e  a ll-s tee l c ra n e  o f 
s im ila r  d es ig n , th e  c o m p o s ite  a lu m in iu m -

T L L U ST RA TE D below is the Bucyrus Erie 
Company s excavator with its 173-ft. 

aluminium boom. Pictured at the right is 
the actual 175-ft. aluminium boom of the 
Marion drag-line excavator shown on a 
preceding page.
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ABOVE is the I 55 ft, aluminium boom manufactured 
by the St. Louis Structural Steel Co., for the drag

line excavator of the Bucyrus Erie Co. A nearer view 
of the light-metal boom of this excavator, as seen from 

the driver's cab, is shown at the right.

c a te d  no  stre sses  ex c e e d in g  th o se  c o m p u te d  
b y  o rd in a ry  des ign  fo rm u las .

I m p o r ta n t  th o u g h  p o w er c o n s u m p tio n  a n d  
speed  in c re a se  m a y  b e , th e  p o s s ib ility  o f 
u s in g  l ig h te r  s u p p o r ts  is  o f e v e n  g rea te i 
co n se q u e n c e . W e h a v e  a lr e a d y  m e n tio n e d  
th e  c a se  in  w h ich  tr a v e ll in g  c ra n e s  h a v e  to  
be in s ta lle d  in  b u ild in g s  w h ich  w ere  n o t 
d e s ig n e d  fo r  th e  p u rp o se , b u t  ev en  w here  
th is  d if fic u lty  is n o t  e n c o u n te re d , t h e  p ro 
v is io n  o f l ig h te r  ru n w a y s  is a lso  im p o r ta n t ,  
a n d  m a y  r e su lt  in  n o  m e a n  e c o n o m y . In  
th is  c o u n try , a  d u ra lu m in  to w in g  c a r r ie r  h a s  
b een  in s ta l le d  o v e r  th e  se a p la n e  te s t in g  ta n k  
a t  th e  R .A .F .  E x p e r im e n t  S ta t io n  a t  F a rn -  
b o ro u g h . D u ra lu m in  w as ch o sen  fo r  th is  
c o n s tru c t io n  b e c a u se  o f th e  g r e a te r  ease of 
c o n tro l  o f a  l ig h tw e ig h t  m o v in g  m ass.

A 11 in s ta n c e  in  w h ich  th e re  is m a d e  p a r 
tic u la r ly  o b v io u s  th e  in c rease  in  p a y lo a d  
w h ich  c a n  r e s u l t  fro m  th e  use o f l ig h t  a llo y s  
to  re d u c e  d e a d  w e i g h t  is i l lu s t r a te d . I t  
sh ow s a  c a r r ie r  e m p lo y e d  in  th e  h a n d lin g  
of lo n g  s te e l ra ils  in  a  la rg e  ste e l d o c k y a rd . 
I n  th is ,  th e  g a n t r y  a n d  m a in  tr a v e r s e  a re  of 
s ta n d a rd  c o n s tru c t io n  in  s te e l, b u t  th e  ra ils  
a re  h a n d le d  b y  a  c a r r ie r  tr a v e rs e  in  th e  fo rm  
of a  b o x  g ird e r  in a lu m in iu m  aflo y , so m e 
CO ft. lo n g , h a v in g  a  c a r ry in g  c a p a c ity  of 
4A to n s . W ith  all th e  r ig id ity  n ecessa ry  to  
p r e v e n t  d is to r t io n  o f  th e  ra ils  l if te d , th e  
w e ig h t o f th is  c a r r ie r  w as o n ly  1 ,800 lb . 
T h e  l i f t in g  c a p a c ity  o f th e  c r a n e  itse lf  w as 
5  t o n s ; w ith  th e  s te e l c a r r ie r  o r ig in a lly  
u se d , th i s  l if t in g  c a p a c ity  w a s  fu lly  o cc u p ie d  
in l i f t in g  tw o  lo n g  ra ils  o n ly . T h e  s u b s t i tu 
t io n  o f th e  a lu m in iu m  c a r r ie r  e n a b le d  th e  
usefu l lo a d  to  be  m o re  th a n  d o u b le d . T h e

a lu m in iu m  g ird e r  w as b u i l t  u p  iron iy ,, in . 
a lu m in iu m -a llo y  p la te  w ith  -  b y  2  b y  f - iu .  
a n g le s  a t  th e  c o rn e rs , t h a t  is, in q u i te  th e  
n o rm a l m e th o d  of c o n s tru c tio n  em p lo y ed  
w ith  s te e l.

Colliery Engineering
W e h a v e  a h e a d y  re fe rred  to  th e  u se  o f a  

7 5 -ft. a lu m in iu m  d ra g -lin e  b oom  w h ich  h a s  
b een  in  o p e ra tio n  in  P h ila d e lp h ia  in  s t r ip 
p in g  th e  o v e rb u rd e n  a n d  m in in g  a n th r a c i te  
co a l from  o p e n  p its .  A c tu a lly , th is  is o n ly  
o n e  o f m a n y  uses to  w h ich  l ig h t  a llo y s  h a v e  
b een  p u t  in  c o llie ry  e n g in e e r in g . P e rh a p s  
th e  m o s t im p o r ta n t  a p p lic a t io n  is  in  th e  
r e d u c tio n  o f d e a d  w e ig h t  in  m in e  sk ip s  a n d  
cag es . T h is  is w h a t  m ig h t  be d e sc rib e d  a s  
a  u n iv e rsa l a p p lic a tio n  o f  l ig h t  a llo y s  in 
c o llie ry  e n g in e e r in g  sin ce  e x a m p le s  a re  to  be 
fo u n d  in  e v e ry  b ig  m in in g  c o u n try  in  th e  
w o rld , p ro b a b ly  b ecau se  th e  f a c to rs  w h ich  
call fo r th e  a d o p t io n  of l ig h t  a llo y s  a re  
c o m m o n  to  th e  m a jo r i ty  o f co a l a n d  o re  
m in es , ir re s p e c tiv e  o f th e ir  lo c a tio n . T hese  
fa c to rs  a re  n u m e ro u s  a n d , a s  th e y  a re  so m e 
tim e s  m isu n d e rs to o d , i t  w ill be  a d v a n ta g e o u s  
to  d e a l w ith  th e m  in  so m e d e ta i l .  T h e  fa c to rs  
in v o lv e d  a re  b o th  te c h n ic a l  a n d  eco n o m ic .

L e t  u s c o n s id e r  th e  case  o f a n  u n d e r-
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g ro u n d  w o rk in g  w ith  e x is tin g  stee l o r  s te e l 
a n d  w o o d  cag es  a n d  sk ip s , ro p es a n d  h a u la g e  
m a c h in e ry . R e d u c in g  th e  w e ig h t  o f th e  sk ip  
o r  c ag e  h a s  tw o  im m e d ia te  r e s u l t s : f irs t, a n  
in c re a se  in  th e  f a c to r  of s a fe ty  o f  th e  rope 
a n d ,  se c o n d ly , a  r e d u c tio n  in  p o w e r  co n 
su m p tio n . D e a lin g  w ith  th e  se co n d  fa c to r  
f irs t, th is  re d u c tio n  in  p o w e r  c o n s u m p tio n  
m a y  ta k e  p la c e  in  o n e  o f tw o  w ay s a c c o rd 
in g  to  th e  d es ig n  o f t h e  h a u la g e  p la n t ,  an d  
i ts  in flu en ce  v a r ie s  a c c o rd in g ly . I f  th e  
w h o le  o f  th e  w e ig h t o f th e  su sp e n d e d  sy s te m  
is ta k e n  b y  th e  f r ic tio n  b e tw e e n  th e  ro p e  
a n d  th e  w in d in g  d ru m , th e n  i t  is  c le a r  t h a t  
p o w e r  re d u c tio n  is p ro p o r t io n a l  to  th e  re d u c 
t io n  in w e ig h t o f th e  su sp e n d e d  sy s te m , 
t h a t  is to  sa y , o f th e  c a g e  o r sk ip  a n d  its  
a ccesso ries  to g e th e r  w ith  th e  ro p e .

In  m o s t  cases, th o u g h , a n d  p a r t ic u la r ly  
in  d eep  m in e s , cag es  a n d  sk ip s  a re  a r ra n g e d  
111 p a ir s  o r  else th e y  a re  c o u n te rb a la n c e d  so 
t h a t  a  re d u c tio n  in  w e ig h t o f th e  su sp e n d e d  
sy s te m  lias less effec t o n  p o w er c o n su m p 
tio n . T h e re  is, h o w ev er, s ti l l  so m e  re d u c tio n  
in  p o w e r  c o n s e q u e n t o n  a  re d u ced  w e ig h t o f 
th e  su sp e n d e d  sy s te m , s in c e  th e  p eak  
d e m a n d  fo r  p o w e r  a n d  th e  m a x im u m  h o is t  
p u ll  co m e d u r in g  p e r io d s  o f a c c e le ra tio n  a n d  
d e c e le ra tio n , w h en  th e  e n t i r e  m a ss  o f h o is ts , 
m o to rs , cab les , sk ip s  o r  cages , a n d  lo a d , 
m u s t  b e  s ta r t e d  o r  s to p p e d . A  l ig h te r  su s 
p e n d e d  sy s te m  p o ssesses less in e r t ia  a n d  c o n 
se q u e n tly  less p o w e r  is r e q u ire d  to  a ch iev e  
th e  sa m e  a c c e le ra tio n  a n d  d e c e le ra tio n  w ith  
th e  s t ru c tu r e .

T a b le s  5 , 6 a n d  7 sh o w  th e  sa v in g  in  p o w er 
c o n s u m p tio n  w h ich  w as e ffec ted  in  th re e  
cases b y  th e  s u b s t i tu t io n  o f  a  l ig h te r  co m 
p o s ite  a lu m in iu m -a llo y -s te e l cag e  o r  sk ip  
fo r a  s im ila r  a ll-s te e l a p p lia n c e . I n  o n e  
case , a d v a n ta g e  w as ta k e n  o f  th e  red u ced  
w e ig h t o f  th e  su sp e n d e d  sy s te m  to  m a k e  use 
of a  th in n e r  ro p e , a n d  th e  sa v in g  in  ro p e  
co s t a n d  th e  e s t im a te d  e x t r a  e x p e n se  o f  th e  
d u ra lu m in  c a g e  a re  a lso  g iv e n . W h e th e r  
th e  sa v in g  in  p o w e r ,is  su ff ic ien t to  ju s t i f y  
th e  e x tr a  e x p en se  o f  l ig h t-a l lo y  cag es a n d  
sk ip s  is  a  m o o t p o i n t : m a n y  c o llie ry  e n g in 
eers  b e liev e  t h a t  th e  u se  o f l i g h t  a l lo y s  is 
n o t  ju s tif ie d  o n  th e se  g ro u n d s . B u t  i t  can  
be  sa id  s t r a ig h t  a w a y  t h a t  th is  is  n o t  th e  
m a n n e r  in  w h ich  l ig h tw e ig h t  c o n s tru c tio n  
c a n  b e s t a s s is t  th e  c o llie ry  e n g in e e r . T h is  
re s u lts  f ro m  th e  f irs t  f a c to r  g iv en  a b o v e , 
n a m e ly , th e  in c re a se  in  th e  f a c to r  o f  s a fe ty  
o f  th e  ro p e .

T h is  in c rease  c a n  b e  u ti l iz e d  in  a  n u m b e r  
of w ay s . R o p e s  a re  e x p e n s iv e  ite m s  a n d  
in e v i ta b ly  d e te r io ra te  w ith  use . I f  th e  ro p e  
lias w o rn  u n ti l  th e  f a c to r  o f  s a fe ty  re ach es  
th e  m in im u m  sa fe  l im it,  r e d u c in g  th e  d e a d  
w e ig h t o f th e  cag e  o r  sk ip  o ffers th e  p o s
s ib i l i ty  of p ro lo n g in g  i t s  life. I f , o n  th e  
o th e r  h a n d ,  a d v a n ta g e  ca n  b e  ta k e n  of th e  
in c re a se d  s a fe ty  fa c to r  to  em p lo y  a  th in n e r  
ro v e ,  th e n  th e  to ta l  a d v a n ta g e s  b e g in  to

m u ltip ly  ra p id ly . F o r  th e  use  o f a  th in n e r  
ro p e  itse lf  l ig h te n s  th e  su sp e n d e d  sy s te m , 
a g a in  in c re a s in g  th e  f a c to r  o f sa fe ty , so t h a t  
a n  a c tu a l  w e ig h t  sa v in g  is a c h ie v e d  in  excess 
of th e  re d u c tio n  in  w e ig h t o f  th e  c ag e  o r 
sk ip  a lo n e . T h is  is v e ry  im p o r ta n t  in  th e  
case  o f d eep  m in es , w h ere  th e  w e ig h t o f  th e  
ro p e  is c o n s id e ra b le . T h u s , in  th e  case  o f a  
p a r t ic u la r  c a g e , w h ich  w eig h ed  5 to n s  
lo a d e d , i t  w a s  fo u n d  t h a t  a  r e d u c tio n  in  
w e ig h t o f 1-J- to n s  (3 ,9 2 0  lb .)  a llo w ed  th e  
w e ig h t o f th e  ro p e  to  b e  re d u c e d  b y  3 ,1 0 0  lb . 
if th e  m a x im u m  d is ta n c e  o f d e s c e n t  w as to  
b e  2 ,0 0 0  f t . ,  a n d  b y  6 ,5 0 0  lb .  a t  4 ,0 0 0  f t . 
T h a t  is  t o  sa y , a t  d e p th s  in  ex cess o f a b o u t  
2 ,4 0 0  f t . ,  th e  w e ig h t  o f  ro p e  sa v ed  w as 
g re a te r  th a n  th e  re d u c tio n  in  w e ig h t  o f th e  
cag e . W h e n  i t  is  c o n s id e re d  t h a t  so m e of 
th e  R a n d  go ld  m in e s  d escen d  to  below
6,000 f t . ,  th e  im p o rta n c e  o f  th is  f a c to r  w ill 
be  o b v io u s .

A lte rn a t iv e ly , in s te a d  o f  u s in g  a  th in n e r  
ro p e , th e  m in in g  e n g in e e r  c a n  use  m o re  of 
i t ;  i n - o t h e r  w o rd s , h e  c a n  in c re a se  th e  
d e p th  o f th e  s h a f t  a n d  m a in ta in  th e  c a p a 
c i ty  o f th e  c a g e  o r  sk ip  w ith o u t  a l te r a t io n  
to  th e  h a u la g e  m a c h in e ry . I t  m a y  b e  re 
m a rk e d  h e re  t h a t  th e  r e lu c ta n c e  to  effect 
a n y  a l te r a t io n  to  th e  p o w e r  p la n t  is c o n d i
t io n e d  n o t o n ly  b y  th e  a c tu a l  c o s t, w h ich  
m a y  be  h e a v y , b u t  a lso  b y  th e  in e v ita b ly  
p ro lo n g e d  t im e  d u r in g  w h ich  th e  s h a f t  m u s t  
be  o u t  o f  a c t io n .

A n o th e r  p o s s ib ility  is t h a t ,  w i th o u t  in 
c re a s in g  th e  to t a l  lo a d e d  w e ig h t  o f th e  
sk ip  o r  cag e , i ts  c a p a c ity  m a y  b e  in c rease d  
b y  th e  use o f  l ig h tw e ig h t  c o n s tru c t io n .  T h is  
m a y  b e  u tiliz e d  e i th e r  to  in c re a se  th e  t o n 
n a g e  from  th e  s h a f t  o r  t o  p ro v id e  m o re  t im e  
a n d  o p p o r tu n i ty  fo r n ecessa ry  s h a f t  re p a irs  
a n d  m a in te n a n c e .

T o  sum  u p , th e  e m p lo y m e n t o f l i g h t 
w e ig h t c o n s tru c t io n  fo r th e  sk ip  o r  cage  
w i th o u t  in c re a s in g  i t s  c a p a c ity  e n a b le s  a  
w o rn  o r  th in n e r  ro p e  to  be  used  w ith  sa fe ty  
o r  a  g r e a te r  d e p th  to  be  re a c h e d . T h e re  is 
so m e  eco n o m y  in  p o w e r  c o n s u m p tio n . I f , 
o n  th e  o th e r  h a n d , th e  d im e n s io n s  o f  th e  
c a g e  o r  sk ip  a r e  in c re a se d , th e n  o n e  is 
e n a b le d  to  h a n d le  a  g re a te r  c a p a c ity  w ith 
o u t  a l te r a t io n  to  th e  h a u la g e  g e a r . In  
p ra c tic e , o f  co u rse , th e se  f a c to rs  a re  in te r 
m in g le d , a n d  i t  is ju s t  th is  c o m b in a tio n , 
v a r ie d  in  i t s  d e ta i ls  t o  s u i t  p a r t ic u la r  
re q u ire m e n ts , t h a t  m a k e s  l ig h t  w e ig h t o f 
v a lu e  in  th is  b ra n c h  o f  m in in g  e n g in e e r in g . 
T h e  tr e n d  to w a rd s  l ig h tw e ig h t  e q u ip m e n t 
h a s  b een  in flu e n ced  b y  th e  f a c t  t h a t ,  in  th e  
m a jo r i ty  o f m in es , th e  sizes o f  sh a f ts  a n d  
th e  p o w e r  a n d  sp e ed  o f  h o is ts  w ere  d e te r 
m in e d  m a n y  y e a r s  a g o , a n d  w ere  b ased  on 
o p e ra t io n s  a t  n o rm a l d e p th s . I n  m in in g  a t  
in c re a s in g ly  g r e a te r  d e p th s , h o w e v e r , m a in 
te n a n c e  o f d a ily  o u tp u t  lia s  n e c e s s ita te d  
m o d ific a tio n  o f  h o is t in g  e q u ip m e n t.  E v e r-  
in c re a s in g  d e p th s  need  h e a v ie r  se c tio n  ro p es



February, 1945 LICHT METALS Âdvts. xix

S W !

THE ELECTRICAL ENGINEER 
WHO TOOK US INTO HIS CONFIDENCE
Hiduminium Applications Ltd., combines the technical exper 
ence of great organisations in the Light Alloys industry. Th 
specialised knowledge which it commands is fully available t 
designers and constructors now engaged in planning their posi 
war products and equipment. Timely collaboration wit 
Hiduminium Applications Ltd., will ensure that the outstandin 
advantages of HIDUMINIUM Alumin
ium Alloys are fully utilised. Further 
information will be sent on request.

h  d u  m i n i u m  A p p l i c a t i o n s  L t d

/ m r n h a m ROAD * SLOUGH
IIGH DUTY ALLOYS IT ft • REYNOLDS TUBE C* LTD • REYNOLDS ROLLING MILLS LTD. ,



S. WOLF E- CD. LTD.. PIONEER WORKS. HANGER LANE. LONDON. W.S. PERivole 5631-3

LICHT METALS February, 1945

PORTABLE ELECTRIC TOOLS



February, 1945 LIGHT METALS 63

SH O W N  here is the 50-ton, 80-ft.-span aluminium crane in a machine shop 
of the Aluminum Co. of America. This equipment was constructed by the 

Alliance Machine Co.

lo ad  p e r tr ip . T h e  eco n o m ic  im p lic a tio n s  
h e re  need  n o  e m p h a s is .

Light-m etal Construction
T h e  n e x t  q u e s tio n  th a t  a r ise s  is th e  

m a n n e r  in  w h ich  w e ig h t re d u c tio n  in  th e  
c a g e  o r  sk ip  is to  b e  a c h ie v e d . O n e  m e th o d  
is to  m a k e  use o f  th e  h ig h - te n s ile  s te e ls . In  
th is  w ay  som e 15 to  30 p e r  c e n t , r e d u c tio n  
c a n  be  a c h ie v e d . M ore a d v a n ta g e o u s , 
h o w e v e r , is th e  e m p lo y m e n t o f l ig h t  a llo y s  
in  c e r ta in  p o s itio n s , b y  m e a n s  o f  w h ich  i t  
is  p o ss ib le  to  a c h ie v e  a  w e ig h t r e d u c tio n  
in  ex cess o f 50 p e r  c e n t , w i th o u t  sa crific in g  
s t r e n g th  o r  s a fe ty . T h e  e q u ip m e n t  is n o t 
b u i l t  e n t i r e ly  o f a lu m in iu m , b u t  m a n y  
im p o r ta n t  p a r t s  a re  c o n s tru c te d  o f th e  l ig h t

s a fe ty . T h e  th ic k n e s s  o f side  a n d  floor 
p la te s , o f  c o u rse , d e p e n d s  o n  th e  n a tu ie  of 
th e  o re  h a n d le d . F o r  th e  m o re  h ig h ly  
s tre s se d  p la te s  a n d . sh a p es , th e  a lu m in iu m  
a llo y  27S T  (4 .5  p e r  c e n t . C u, 0 .8  p e r  c e n t. 
S i, 0 .8  p e r  c e n t .  J i n ,  rem . A l) h a s  b een  
re c o m m e n d e d , a n d  is sa id  to  lie in  g en e ra l 
use in A m erica . I t s  h ig h  s t r e n g th  c o m 
b in ed  w ith  go o d  re s is ta n c e  to  a b ra s io n  a n d  
c o rro s io n  re n d e r  i t  v e ry  s u ita b le  fo r th e  
p u rp o se . A llo y s  52S11I (2 .5  p e r  c e n t . 31g, 
0 .25  p e r  c e n t .  C r) a n d  4 S JH  (1 .2  p e r  c e n t . 
M il, 1.0 p e r  c e n t . M g) h a v e  b een  re c o m 
m en d ed  fo r  th e  sh e e t em p lo y e d  fo r  th e  
c ag e  sid e  p a n e ls  a n d  a s  co v e rs  fo r 
m e c h a n ic a l p a r t s .  F o rg e d  p a r ts  m a y  b e  in  
14ST  (4 .4  p e r  c e n t .  C u , 0 .8  p e r  c e n t .  Si,

a n d  c o rre sp o n d in g ly  la rg e r  w in d in g  d ru m s 
a n d  m o re  p o w erfu l en g in e s . B o th  in c re a s
in g  d e p th s  o f w o rk in g  a n d  in c re a se d  c o n 
su m p tio n  re q u ire  th e  use  o f  la rg e r  sk ip s . I n  
a n  e x is tin g  in s ta l la t io n  in  w h ich  i t  b ecom es 
d e s ira b le  to  h o is t  a n  in c re a se d  lo a d , i t  is 
u su a lly  in c o n v e n ie n t , if n o t  im p o ssib le , to  
in c re a se  th e  size o f  th e  ro p e  in  o rd e r  to  
r e ta in  a  g iv e n  s a fe ty  f a c to r  w ith  th e  h e a v ie r  
lo a d , a n d  in  m o s t  cases i t  is  d o u b tfu l  
w h e th e r  th e  e x is tin g  e n g in e  w ou ld  p u li 
a w a y  th e  lo a d  th u s  im p o sed  u p o n  i t .  B y  
th e  use, h o w e v e r , o f l ig h te r  c o n s tru c tio n , 
i t  is p o ss ib le  to  r e ta in  th e  o r ig in a l rop e , 
a n d  a t  th e  sa m e  tim e  to  in c re a se  th e  usefu l

m etal in o rder th a t  th e  w eigh t for a p a r
tic u la r  in sta lla tio n  should he k ep t below 
th e  desired m axim um . Cages are frequently  
bu ilt up from  riveted  a lum in ium -alloy  
sections, sheets an d  gussets. Skips m ay  be 
lined w ith  m anganese steel o r ru b b er, b u t 
th is  is by  no m eans a lw ays necessary, and 
bare a lum in ium -alloy  surfaces have  given 
good service in c o n ta c t w ith  abrasive , and 
even corrosive, ores w hich caused trouble  
w ith steel.

M ain fram ew orks can lie designed from 
know n ch arac te ris tics  of load ing  and  
acceleration , w ith su itab le  allow ances for 
im p ac t a n d  fa tigue  effects to  ensure abso lu te
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0 .8  p e r  c e n t .  M n , 0 .4  p e r  c e n t . M g) a n d  
c a s t in g s  in  220-T 4  (10 p e r  c e n t .  M g ).

W h ils t  th e  se rv ic e  re c o rd  o f  a lu m in iu m  
a llo y s  h a s  b een  e x c e lle n t in  m in in g  w o rk , 
n e v e r th e le s s  sp e c ia l p re c a u tio n s  m u s t  
u su a lly  be  ta k e n  a g a in s t  c o r ro s io n . M a n y  
m in e  w a te rs  c o n ta in  c h lo r id e s  o r  su lp h a te s  
in  so lu tio n , a n d ,  c o n s e q u e n tly , a d e q u a te  
p ro te c t io n  m u s t  b e  p ro v id e d . I t  h a s  b een  
fo u n d  t h a t  c o m b in a tio n s  o f  d iss im ila r  
m a te r ia ls  a re  b e s t  in su la te d  b y  a  h e a v y  c o a t  
o f  b i tu m a s t ic  o r  s im ila r  p a in t  a p p lie d  to  
t h e  su rfa c e s  o f  b o th  m a te r ia ls  b e fo re  
a s se m b ly . I n  c e r ta in  cases, a  p r im in g  c o a t  
o f  z in c -c h ro m a te /iro n -o x id e  p a in t  is a p p lie d , 
fo llow ed  b y  tw o  c o a ts  of a lu m in iu m  p a in t .  
T h is  h a s  b e e n  fo u n d  to  p ro v id e  a  h ig h ly  
s a t is fa c to ry  fo rm  o f p ro te c tio n . W h e re  
c o n d it io n s  o f e x tre m e  e x p o su re  a re  e n c o u n 
te re d , h o w e v e r , p a in ts  o f th e  b i tu m a s tic  
ty p e s  a re  p re fe rre d . A p la in  b i tu m a s t ic  
c o a t in g  is u sed  fo r  p r im in g , w h ils t  th e  fin ish  
c o a t  is a  b i tu m a s tic - ty p e  v eh ic le  p ig m e n te d  
w ith  a lu m in iu m  p o w d er, th is  g iv in g  ex ce l
l e n t  p ro te c t io n  a n d , a t  th e  sa m e  tim e , c o n 
fe rr in g  a  p le a s in g  a p p e a ra n c e  o n  th e  
f in ish ed  jo b .

I t  is in te r e s t in g  to  n o te  t h a t  a lu m in iu m  
tru c k s  h a v e  g iv en  g o o d  se rv ic e  in  th e  
h a u la g e  o f  a  h ig h -su lp h u r -c o n te n t  co a l 
w h ich  h a d  p la y e d  h a v o c  w ith  th e  steel 
t ru c k s  fo rm erly  e m p lo y ed .

I l lu s t r a te d  is  a  fo u r-d e c k e r  d u ra lu m in  m a n  
cag e  m a d e  b y  V ick ers  A rm s tro n g s , L td . ,  fo r 
u se  in  th e  S o u th  A fric a n  g o ld  m in e s , a n d  a  
d o u b le -d e c k  cag e  fo r  50 w o rk m e n  c o n 
s tru c te d  a t  th e  L a k e  S h o re  E n g in e e r in g  
C o . 's  w o rk s  a t  M a rq u e tte ,  M ic h ig a n . In  
th is  ca se , th e  use  o f a lu m in iu m  a llo y  27S T  
p la te s  a n d  sh a p e s  w ith  4S  sh e e ts  re su lte d  in 
a  sa v in g  of 5 ,200  lb . d e a d  w e ig h t o v e r  th e  
c ag e  p re v io u s ly  used . T h e  o n ly  c o m 
p o n e n ts  n o t  c o n s tru c te d  in  a lu m in iu m  a llo y s  
w ere  th e  h e a d  t r a n so m , s a fe ty  d o g s  a n d  
ra ils , w h ich  w ere  fa b r ic a te d  in s te e l. 
A n o th e r  e x a m p le  is  a  th re e -d e c k  cage  
d es ig n ed  fo r  a  to ta l  lo a d  o f  17,100 lb . a n d  
c o n s is tin g  ch iefly  o f r iv e te d  a lu m in iu m -a llo y  
se c tio n s , p la te s  a n d  g u sse ts , th e  to ta l  w e ig h t 
o f th e  a lu m in iu m  used  a m o u n tin g  to
3 ,5 0 0  lb . I t  w as s ta te d  t h a t  th e  4 -in . r iv e ts  
u se d  fo r th e  a s se m b ly  w ere  d r iv e n  co ld  a n d  
th a t ,  b e fo re  a s se m b ly , a ll  c o n ta c t in g  s u r 
faces w ere  p a in te d  w ith  z in c  c h ro m a te  c r  
b i tu m in o u s  p a in t  to  p r e v e n t  p o ss ib ility  o f  
a c c e le ra te d  co rro s io n  effects.

T h e  7 -to n  d u ra lu m in  m in e  sk ip  a lso  
i l lu s t r a te d  is a n o th e r  p r o d u c t  o f V ick e rs  
A rm stro n g s , L td .  B y  th e  s u b s t i tu t io n  o f 
d u ra lu m in  fo r  s te e l in  th e  b o d y  p la te s  a n d  
f i t t in g s , th e se  sk ip s  p ro v id e  a  v e ry  a p p r e 
c ia b le  eco n o m y  in  w o rk in g  c o s ts . T h e  
r e d u c tio n  in  w e ig h t m a y  be  u sed  to  in c re a se  
th e  b u rd e n  in  t h e  sk ip , to  re d u c e  th e  d u ty  
o f th e  e n g in e , o r  to  in c re a se  th e  f a c to r  o f 
s a fe ty  o f t h e  ro p es , a c c o rd in g  to  c ircu rn -

s ta n c e s . S k ip s  o f th is  ty p e  a re  b e in g  used  
e x te n s iv e ly  in  th e  S o u th  A fric a n  a n d  In d ia n  
go ld  m in e s . T h e y  a re  lin e d  w ith  re n e w a b le  
p la te s  o f m a n g a n e s e  s te e l, a n d  th e  b ase  is 
so m e tim e s  f i t te d  w ith  ru b b e r  to  red u ce  
im p a c t  a n d  to  g iv e  se lf-c le a rin g  p ro p e r t ie s . 
A go ld  m in e  in  th e  P h il ip p in e s  h a s , w ith in  
r e c e n t  y e a rs , in s ta l le d  a  l ig h t-a llo y  sk ip  
w e ig h in g  2 ,8 0 0  lb . a n d  h a v in g  a  c a p a c ity  
o f 60 cu b ic  f t . o f  o re .

In  A m erica , th e  u se  o f a lu m in iu m  for 
sk ip s  a n d  cag es a n d  of co a l-  a n d  o re -h a n d 
lin g  p la n t  h a s  p ro c e e d e d  a p a c e  sin ce  1937, 
b u t  e v e n  b e fo re  t h a t  d a te  th e re  w ere  a 
n u m b e r  o f  n o ta b le  e x a m p le s  in  e x is te n ce . 
T h e ,  U .S . S m e ltin g , R e fin in g  a n d  M in in g  
C o. in s ta lle d  th r e e  a lu m in iu m  sk ip s  a t  th e ir  
B in g h a m  m in es  w h ich  w eig h ed  o n ly  47 p e r  
c e n t ,  a s  m u c h  a s  th e  s te e l sk ip s  th e y  
rep la c e d , th e re b y  e n a b lin g  th e  e ffec tive  
d e p th  o f  o p e ra tio n  t o  be in c rease d  from  
1,600 to  2 ,500  f t .  T h re e  a lu m in iu m  cag es 
fo r m a n  h a u la g e  w ere  a lso  in s ta lle d . T h e  
H o llin g e r C o n so lid a te d  w ere  u s in g  a  lig h t-  
a llo v  c a g e  w ith  a  c a p a c ity  o f 60 m en . In  
1937, th e  P i t t s b u r g  C oal Co. in s ta l le d  a lu 
m in iu m  c lam sh e ll b u c k e ts  on  tw o  o f th e ir  
co a l b r id g e s  a n d , a t  th e  sa m e  t im e , t h e y ' 
rep laced! th e  m a n  a n d  c o n tro l  c a b in s b y  l ig h t-  
a llo y  s t ru c tu re s , w ith  th e  a im  o f in c re a s in g  
th e  c a p a c ity  o f th e  p la n t .  A lto g e th e r , th e  
n ew  a lu m in iu m  b u c k e t  w eig h ed  22 ,500  lb . 
a n d  th e  c a b in , tro lle y , m o to r  c ra d le , gear 
co v e rs , b e a r in g  c a p s  a n d  r e ta in e rs  a m o u n te d  
to  a n o th e r  4 ,600  lb . T h e  re d u c tio n  in 
w e ig h t w a s  su ff ic ien t to  e n a b le  th e  usefu l 
lo a d  to  b e  in c re a se d  fro m  6J to n s  to  1211 
to n s — v e ry  n e a r ly  d o u b le . S in ce  1937, c o n 
s id e ra b le  d e v e lo p m e n ta l w o rk  o n  th e  a lu -  
m in iz a tio n  o f co llie ry  e q u ip m e n t h a s  b een  
u n d e r ta k e n  b y  th e  L a k e  S ho re  E n g in e e r in g  
C o. o f  M a rq u e tte ,  M ic h ig a n . T h is  co n ce rn  
o p e ra te s  in th e  g r e a t  M ic h ig a n  a n d  M in n e
so ta  a re a s , f ro m  w h ic h  a b o u t  80 p e r  c e n t, 
o f  th e  a n n u a l  p ro d u c tio n  o f iro n  o re  in  th e  
U n ite d  S ta te s  o r ig in a te s .  M uch  o f  th e  
e q u ip m e n t in  use  in  th e s e  a re a s  is, n a tu r 
a lly , o f a p p re c ia b le  ag e , a l th o u g h  w ell 
m a in ta in e d , s in c e  m in in g  o p e ra t io n s  in  th ese  
a re a s  d a te  b a c k  to  1845 in th e  c a se  o f 
c o p p e r  a n d  to  1882 in  th e  c a se  o f  iro n . 
B e g in n in g  w ith  c o m p a ra tiv e ly  sh a llo w  
w o rk in g s , o p e ra to rs  h a v e  d r iv e n  c o n t in u 
a lly  d e e p e r , th is  c o n s t i tu t in g  th e  fa c to r  
le a d in g  to  th e  u se  o f a lu m in iu m -a llo y s .

T h e  m in es  a rc  a lm o s t  a ll o f th e  v c r tic a l-  
s h a f t  ty p e , o p e ra te d  from  se v e ra l lev e ls  to  
d e p th s  o f u p  to  4 ,000  f t .  In  p ra c tic a l ly  all 
o f th e  m in e s  o re  is e x tr a c te d  in  a  m o is t  o r  
w e t c o n d i t io n . I n  a d d i t io n ,  w a te r  d r ip s  
c o n s ta n t ly  d o w n  th e  sh a f ts , so  t h a t  th e  
cag es  a n d  sk ip s  a re  c o v e re d  w ith  a  slim e 
w h ich  is r ic h  in  m in e ra ls  a n d  iro n . T h is  
n e c e s s ita te s  sp e c ia lly  r e s is ta n t  c o a tin g s  on  
a ll e q u ip m e n t, in c lu d in g  t h a t  c o n s tru c te d  o f 
a lu m in iu m . I n  th e  e a s te rn  se c tio n , n e a r  

4
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M arquette , th e  w a ter is nearly  n eu tra l and 
"not excessively corrosive to  m eta l, b u t, in 
the w estern section, the  w ater has, owing 
to  its  high m ineral co n ten t, a m arked ly  
corrosive ac tio n  on steel.

In  th e  iro n  m in es o re  is h o is te d  in sk ip s  
w h ich  d u m p  th e ir  c h a rg e s  in to  a  h o p p e r  se t 
50-100  f t .  a b o v e  th e  su rface . S tee l o r  
t im b e r  tr e s t le s  a re  c o n s tru c te d  b e tw e e n  th e  
h e a d  f ra m e  a n d  th e  s to c k  p iles, th e  c a rs  
b e in g  o p e ra te d  o n  th e se  tr e s t le s ,  a n d  d u m p 
in g  v a r io u s  g ra d e s  o f o re  iin s to c k  piles 
be low  th e m . I t  is co m m o n  p ra c tic e  to  
s to c k  o re  in w in te r  fo r  su m m e r s h ip m e n t 
w h en  th e  G re a t  L a k e s  a re  o p e n  to  sh ip p in g .

In  th e  c o p p e r-m in in g  c o u n try  m in e  sh a f ts  
a re  f re q u e n tly  in c lin e d , v e r t ic a l  , d e p th s  
b e in g  of th e  o rd e r  o f 6 ,000 f t .  M any  o f th e  
m in es  a re  w et a n d  th e  w a te r  c a rr ie s  h igh

o f a lu m in iu m  a llo y s  in  th e  o re  c a rs  o p e ra te d  
b y  th e  C lev e la n d  Cliffs I ro n  C o. T h ese  c a rs  
a re  used  fo r  th e  t r a n s p o r t  o f  o re  f ro m  th e  
h e a d  of th e  s h a f t  a lo n g  th e  tre s t le s  u n d e r  
w h ich  th e  o re  is d u m p e d  in  s to c k  p iles . T h e  
o p e ra tio n  is e n tir e ly  a u to m a tic ,  each  c a r  
b e in g  se lf-p ro p e lled  b y  a n  e lec tr ic  m o to r  
a n d  f i t te d  w ith  se lf-d u m p in g  m e c h a n ism . 
T h e  use  of a lu m in iu m  h a s  p e rm itte d  tin- 
lo a d in g  o f th e  t r e s t le  sy s te m  to  c a p a c ity , 
th u s  o b ta in in g  a n  in c rease  in  th e  a m o u n t  of 
o re  h a n d le d  w ith  a  sa v in g  in  p o w er co s ts . 
T h e  sa v in g  a c tu a l ly  a m o u n ts  to  a b o u t  2 to n s  
d e a d  w e ig h t, th is ,  o f  c o u rse , b e in g  a d d e d  to  
th e  p a y - lo a d  o f th e  c a r .  E a c h  c a r  h a n d le s  
a b o u t  6 to n s  o f o re , o r  a b o u t  50 p e r  c e n t, 
m o re  th a n  w o u ld  h a v e  b e e n  p o ss ib le  w ith  
a ll-s te e l ca rs . N o  c o n c o m ita n t  te c h n ic a l 
d is a d v a n ta g e s  a re  in c u r re d .

| 'HE crane traverse in Lautal alloy pictured here is designed for use in a steel stockyard 
■1 and demonstrates admirably the dimensions of elements of this type which may, with 
perfect satisfaction, be constructed in strong wrought light alloys.

c o n c e n tr a t io n s  o f  c h lo r id e s  a n d  h e a v y -m e ta l 
s a lts , so  t h a t  p ro te c tio n  f ro m  c o rro s io n  is 
a g a in  a n  im p o r ta n t  f a c to r .  O re  is u su a lly  
d u m p e d  d ir e c t  fro m  th e  sk ip s  in to  ra ilro a d  
c a rs  fo r  t r a n s p o r t  to  th e  sm e ltin g  p la n t .

S u ch  a re  th e  c o n d it io n s  e x is tin g  in an  
a re a  in  w h ich  th e  use  o f a lu m in iu m  e q u ip 
m e n t  is m a k in g  ra p id  p ro g re ss . L ig h t-a l lo y  
sk ip s  a n d  m a n  cag es  a re  b eco m in g  in c re a s 
in g ly  p o p u la r , a n d , a l th o u g h  th e ir  in i t ia l  
c o s t is g r e a te r  th a n  th a t  o f  s im ila r  stee l 
e q u ip m e n t,  th is  is  so o n  o ffse t b y  th e  a d v a n 
ta g e s  o f  in c re a se d  o u tp u t ,  th in n e r  ro p e s , o r  
o n e  o f th e  o th e r  fa c to rs  d iscu ssed  a b o v e . 
In  th e  case  o f  new  in s ta l la t io n s , l ig h t-a l lo y  
sk ip s  a n d  ca g e s  a re  sa id  in v a r ia b ly  to  red u ce  
th e  to ta l  c o s t o f  th e  e q u ip m e n t.

P a r t ic u la r ly  in te r e s t in g  is th e  a p p lic a t io n

Winding Drums and Inserts 
P ith e a d  h o is ts  u su a lly  in c o rp o ra te  a  w heel 

o r  d ru m  w h ic h  c o n tro ls  th e  h o is t in g  c ab le s  
b y  m e a n s  o f  th e  f r ic tio n  b e tw e e n  th e  c a b le  
a n d  th e  fa c in g  of th e  w heel. T h e  m o s t 
c o m m o n  m a te r ia ls  u se d  - fo r  fac in g s  a re  
w o o d , le a th e r , co m p re sse d  c o t to n ,  a n d  
s im ila r  o rg a n ic  m a te r ia ls  im p re g n a te d  w ith  
v a r io u s  su b s ta n c e s . T h ese  a re  n q t  e n tire ly  
s a t is fa c to ry , h o w e v e r , b e in g  l ia b le  to  ex ces
s iv e  w e a r  a n d  o v e rh e a tin g ;  th e y  h a v e  been  
k n o w n  to  c a tc h  fire w h en  th e  c a b le  ru n s  o u t  
v e ry  q u ic k ly  a n d  o v e rh e a ts  th e  g ro o v es . 
F o r  th e se  re a so n s , d ie -c a s t a lu m in iu m  
in se r ts  h a v e  b een  e x p e r im e n te d  w ith  a n d  
a re  sa id  to  h a v e  g iv e n  e x c e lle n t re s u lts  (6). 
T h e  use  o f a lu m in iu m  in se rts  p e rm its  a  
h ig h e r  lo a d in g  o f th e  f r ic t io n a l  su rface , so
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t h a t  d ru m s  of sm a lle r  d ia m e te r  m a y  be  used  
w ith o u t  excessiv e  w e a r . In  o n e  case , in  a 
p e r io d  o f six  m o n th s , 164,000 h o is tin g s  fro m  
a  d e p th  o f  140 f t .  p ro d u c e d  a  g roove 19 m m . 
d eep  in  th e  a lu m in iu m  b e a r in g  su rfa c e , le a v 
in g  th r e e -q u a r te r s  o f  th e  m e ta l  fac in g  
u n a ffe c ted .

T h e  "  A lcoa  N ew s "  o f 28 .6 .1 9 3 7  re p o r ts  
t h a t  a lu m in iu m  c o a l sh o v e ls  h a v e  b een  m ad e  
fo r u se  in  a  co a l m in e . W e ig h in g  2 to  4 lb . 
less th a n  th e  s te e l sh o v e ls  th e y  rep laced , 
th e se  l ig h tw e ig h t  sh o v e ls  m a k e  th e  w o rk  o f 
c o a l-sh o v e llin g  a  l i t t le  less a rd u o u s , a n d  i t  
is  p a r t ic u la r ly  in te r e s t in g  to  n o te  t h a t  th is  
in n o v a t io n  re su lte d  fro m  a  su g g e s tio n  fro m  
th e  m in e rs  th e m se lv e s . W e  h a v e  n o t  h ea rd  
o f  a n y  f u r th e r  a p p lic a tio n s  of th is  id ea , n o r  
is th e re  a n y  ev id e n c e  to  sh o w  ho w  su ccessfu l 
th ese  sh o v e ls  w ere  in  p ra c tic e . W e w o u ld , 
h o w ev er, a d v a n c e  th e  su g g e s tio n  th a t  l ig h t 
w e ig h t sh o v e ls  fo r  u se  b y  w o m en  w o rk e rs  
w o u ld  find a  re a d y  m a rk e t  in  th e  p o s t-w a r  
p e r io d , b e in g  b o th  lig h t to  h a n d le  a n d  n o n -  
ru s tin g .

Miners' Lam ps
A n o th e r  d ire c tio n  in  w h ich  l ig h t  a llo y s , 

a n d  th e  u l t r a - l ig h t  a llo y s , to o , h a v e  been 
a p p lie d  in c o ll ie ry  e n g in e e r in g  is in  th e  
b o d y w o rk  o f  m in e rs ’ s a fe ty  la m p s . T h e  
F ir s t  S ch ed u le  o f  th e  C oal M ines G en era l 
(L ig h tin g )  R e g u la tio n s  o f- 1934 la y s  do w n  
c e r ta in  m in im u m  s ta n d a rd s  o f  l ig h t in g  fo r 
u n d e rg ro u n d  w o rk in g . A m o n g  th e  sa fe ty  
la m p s  a p p e a r in g  in  th e  f irs t  l is t  o f  d es ig n s  
a p p ro v e d  a s  m e e tin g  S ch e d u le  A fo r  use in 
a n y  ty p e  o f p i t  a re  a  n u m b e r  in  w h ic h  th e  
b o d y w o rk  is o f  a lu m in iu m .

F re q u e n t ly  th is  ty p e  o f  c o n s tru c tio n  is 
su p p lie d  a s  an  a l te rn a t iv e  to  c a d m iu m - 
p la te d  s te e l, a n d  n o t in f re q u e n tly  th e  la m p s  
a re  g iv en  th e  d e s ig n a tio n  o f  la m p s  su ita b le  
fo r th e  use o f  officials! N e v e r th e le s s , th e  
a d v a n ta g e s  o f  l ig h tw e ig h t c o n s tru c tio n  a re  
rea l, a n d  th e re  is e v e ry  re a so n  to  a n t ic ip a te  
a n  e x te n s io n  of in te r e s t  in  th is  field  in  th e  
e a r ly  p o s t-w a r  p e rio d . F la m e - ty p e  lam p s 
a p p e a r  m o s t g e n e ra lly  to  be  c o n s tru c te d  o f 
c a d m iu m -p la te d  stee l w ith  c a s t-b ra s s  
f ittin g s . I t  is  th e  e le c tr ic -b a tte ry  lam ps, 
w h ich  in c o rp o ra te  a lu m in iu m  a llo y s , a n d  
no c lo u b t th e  g o o d  re s is ta n c e  o f th e  lig h t  
a llo y s  to  b a t t e r y  fu m es a n d  th e  a b sen ce  o f 
red  r u s t  a n d  g reen  co rro s io n  p ro d u c ts  h a v e  
h a d  so m e th in g  to  d o  w ith  th e  ch o ice  o f 
l ig h t a llo y s  fo r th is  p u rp o se .

I l lu s tr a te d  is a n  e le c tr ic  sa fe ty  la m p  in 
w h ic h  th e  m a in  c a s tin g s  a re  in  m ag n es iu m  
a llo y . B y  th e  u se  o f th e  u l t r a - l ig h t  a llo y s  
a n  ev en  g re a te r  re d u c tio n  in  w e ig h t ca n  be 
ach iev ed .

T h e  p o p u la r i ty  a n d  p ro v e d  su p e r io r i ty  o f 
f ro n t  s ilv e red  m irro rs  in  sa fe ty  la m p s  su g 
g e s ts  a t  once  th e  a p p l ic a b il i ty  o f  an o d iz e d  
re flec to r-fin ish ed  a lu m in iu m  in  th is  c o n 
n e c tio n .

A  l ig h t-d u ty  h o is t  o r  p o w er w in d la ss  fo r  
use in  th e  m in in g  in d u s t r y  a n d  m a n u fa c tu re d  
b y  th e  M a sc h in e n fa b r ik  A . B e ien , o f  H e rn e  
G e rm a n y , ju s t  p r io r  to  th e  w ar, w as c o n 
s t ru c te d  a lm o s t  e n tir e ly  in  lig h t  a llo y s . I f  
w e ig h ed  a b o u t  100  lb . a n d  co u ld  be  h a n d le d  
eas ily  b y  o n e  m a n . In  use i t  co u ld  b e  
re a d ily  s ta p le d  in to  a n y  d es ired  p o s itio n , 
a n d  b y  m e a n s  o f f a s t  a n d  loose p u lle y s  
co u ld  b e  u se d  fo r  su c h  p u rp o se s  a s  m o v in g  
e x c a v a tin g  m a c h in e s  d u r in g  th e  d r iv in g  of 
g a lle ries . I t  w as c a p a b le  o f  d ra w in g  an  
e x c a v a to r  w e ig h in g  775 lb . u p  a n  in c l in a 
t io n  o f 55 d eg rees . C o n v e y o rs , m o to rs , 
sk ip s  a n d  o th e r  a p p a r a tu s  e m p lo y ed  in 
m in e s  w ere  q u i te  eas ily  h a n d le d  b y  i t .

B y  re a so n  of i ts  sm a ll b u lk  a n d  l ig h t  
w e ig h t i t  co u ld , w here  .n e c e ssa ry , be  
a t ta c h e d  to  a  sm a ll lo rry . U sed  fo r  d ra w 
in g  p u rp o se s , i t  w as c a p a b le  o f  p u ll in g  
a lo n g  th e  f la t  e ig h t  tu b s  w ith  a  to ta l  lo a d  
o f  s ix  to n s . T h e  w in ch  w as p o w ered  b y  a
2 .5 h .p . e n g in e  o p e ra t in g  on  c o m p ressed  a i r  
a t  28 I b . / s q .  in .,  o r  a n  e le c tr ic  m o to r. T h e  
d ru m  w as d es ig n e d  to  c a r ry  a  5 /3 2 - in . ro p e , 
165 y d s . lo n g , in  10 c o n se c u tiv e  la y e rs .

I n tro d u c e d  a t  a b o u t  th e  sa m e  d a te  b y  
a n  A m erican  c o n c e rn , th e  A lu m in u m  
L a d d e r  C o ., T a re n tu m , P a . (w h ic h  sp e c ia l
izes in th e  m a n u fa c tu re  o f  l ig h t-a llo y  p o r t 
a b le  e q u ip m e n t) ,  w as th e  a lu m in iu m  c o n 
v e y o r , w h ic h  w ill b e  i l lu s t r a te d  su b se 
q u e n t ly .  T h e  to ta l  le n g th  o f th is  s t r u c tu r e  
w as 10 f t . ,  i t s  w id th  b e in g  14 in s. A t 4-in . 
in te rv a ls  a lo n g  its  le n g th  w ere  m o u n te d  
b a ll-b e a r in g  stee l ro lle rs  o f  l j - i n .  d ia m . I t  
w as c o n s tru c te d  o f  61 S .T . a llo y .

T h e  c o n v e y o r  w as s u p p lie d  w ith  o r  w ith 
o u t  a n  e c c e n tr ic  a x le  a n d  w heels . W ith  
th e se  l a t t e r  in  th e  lo w ered  p o s itio n  th e  
w ho le  c o n v e y o r  co u ld  q u i te  re a d ily  b e  
m o v e d  in to  a n y  d e s ire d  p o s itio n . W ith  
a ll f i t t in g s  its  w e ig h t w as 51 lb . I t  cou ld  
be  su p p lie d , on o rd e r , in  le n g th s  u p  to  
20 ft. a n d  14 in s. w ide .

Alum inium  in System  of Forepoling
In  th e  P i t t s b u r g h  d is t r ic t ,  th e  e x te n s iv e  

a p p lic a tio n  o f  m e c h a n ic a l lo a d in g  e q u ip 
m e n t w as a t  o n e  t im e  r e ta rd e d  b y  d ifficu lties  
in th e  h a n d l in g  a n d  h o ld in g  o f  d ra w  s la te  
w h ich  a v e ra g e d  8 in s. in th ic k n e s s  b u t  w as 
o f  v a ry in g  h a rd n e ss . A sy s te m  o f fo re 
p o lin g  w as , th e re fo re , d e v ise d  a n d  p u t  in to  
o p e ra tio n  b y  th e  P i t t s b u r g h  C oa l Co. w ith  
th e  o b je c t  o f  k e e p in g  u p  th is  d ra w  s la te  
u n til  th e  co a l h a d  been  re m o v e d , th e re b v  
p e rm itt in g  th e  lo a d in g  m a c h in e  crew  a n d  
th e  c le a n -u p  m en  to  w o rk  sa fe ly  u n d e rn e a th . 
I t  d id , m o re o v e r, h e lp  to  keep ' th e  s la te  o u t  
o f th e  co a l a n d  i t  m a d e  i t  p o ss ib le  to  
m an o eu v re  th e  lo a d in g  m a c h in e  w i th o u t  
in c u r r in g  th e  r isk  o f  b e in g  h i t  b y  fa llin g  
s la te . 8

T h e  sh a f t  a t  th e  co a l face  w as 21 f t.
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w id e , a n d  it  w as u su a l p ra c tic e  to  u n d e r 
c u t  to  a  d e p th  o f 8 f t. T h re e  ho les , each  

in s. in  d ia m e te r  a n d  5 to  6 f t .  a p a r t ,  w ere, 
th e re fo re , d r ille d  in to  th e  co a l face  im m e d i
a te ly  u n d e r  th e  d ra w  s la te  to  a  d e p th  of
9 f t . ,  a n d ,  in th e se , w ere  p laced  steel p ip e s
10 f t .  lo n g  b y  2 in s. in  d ia m e te r . Im m e d i
a te ly  u n d e r  th e se  w as p laced  an  a lu m in iu m

I I  "  g ird e r  4 in s . d e e p , w h ich  w as su p 
p o r te d  o n  v e r tic a l stee l c o lu m n s . T h e  g ird e r  
w as m a d e  o f  d u ra lu m in . I t  w as 20 f t .  
lo n g  a n d  w eig h ed  o n ly  4.S5 lb . p e r  fo o t, 
t h a t  is, a  to ta l  o f  97 lb ., so  t h a t  i t  w as 
e as ily  h a n d le d  b y  tw o  m en . In  fa c t, th is

BUILT b y  th e  N o rth e rn  E ngineering  
W orks, th e  10-ton 7 6 ft.-sp an  alum inium  

cran e  show n here is in use  in a rolling mill 
of the  A lum inum  Co. of America. (See 
follow ing illustration.)

w a s  th e  re a so n  fo r  th e  a d o p tio n  o f  d u r a 
lu m in , since i t  w as o n ly  in te n d e d  to  g ive 
te m p o ra ry  s u p p o r t  a n d ,  h a v in g  to  be  e re c te d  
in  a  so m e w h a t co n fin ed  a n d  h a z a rd o u s  
p o s it io n , th e  need , fo r  a d d i t io n a l  a p p lia n c e s  
to  a s s is t  e re c tio n  w as o b v io u s ly  m o st 
u n d e s ira b le . ■

I n  th e  S o u th  A fric a n  go ld  m in es , v e r tic a l 
d r ill  c o lu m n s  h a v e  b een  m a d e  in  a lu m in iu m  
in re p la c e m e n t o f w ro u g h t iro n  o r  steel 
tu b in g  lo r  th e  sam e reaso n . T h e  c o lu m n s 
fo rm  th e  s u p p o r t  o n  w h ich  th e  p n e u m a tic  
h a m m e rs  a re  m o u n te d  fo r  w o rk  o n  th e  o re  
face. T u b e s  fo r  lo a d in g  d y n a m ite  in to  17 f t . 
d e e p  c o lu m n s  a re  a lso  m a d e  o f  a lu m in iu m . 
T h e  re a so n  h e re  is n o t  o n ly  th e  q u e s tio n  o£ 
re d u c e d  w e ig h t, a l th o u g h  th is  is  im p o r ta n t

sin ce  i t  red u ces  th e  r isk  o f a  m ish a p  in 
h a n d lin g  th e  lo ad ed  tu b e , b u t  a lso  b e cau se  
th e  ch em ica l c h a ra c te r is t ic s  o f  a lu m in iu m  
a n d  i t s  freed o m  fro m  sp a rk in g  m a k e  i t  a  
sa fe r  m a te r ia l  th a n  fe rro u s  o r  c o p p e r-b a se  
m a te r ia ls  in  w h ich  to  h a n d le  such 
ex p lo s iv e s.

T h e  A lu m in u m  N ew s L e t te r  o f  A p ril, 
1937, i l lu s tr a te s  a  se t  o l  la rg e  tu rb in e - ty p e  
fan s fo r  u se  in  m in es . A lu m in iu m  w as 
ch o sen  fo r  th is  a p p lic a t io n  b e cau se  o f. i ts  
re s is ta n c e  to  w a te r  a n d  to  su lp h u r-  
c o n ta in in g  a tm o sp h e re s , re a so n s  fo r w h ich  
th e  l ig h t  a llo y s  h a v e  b een  ch o se n  fo r  th e  
c o n s tru c tio n  o f fa n s  a n d  v e n t i la t in g  e q u ip 
m e n t  in m a n y  b ra n c h e s  o f in d u s try  a n d  in  
p u b lic  life , in  h o te ls  a n d  so o n .

W e  w o u ld  close th is  sec tio n  w ith  a 
re fe ren ce  to  th e  use  o f a lu m in iu m  in  a  
d if fe re n t ty p e  o f  m in in g  a c t iv i ty ,  n a m e ly , 
th e  w in n in g  o l  h ig h -g ra d e  c la y s . T h e  I I .  C. 
S p in k s  C lay  C o. (U .S .A .)  m in es c la y s  o f 
v a r io u s  k in d s , in c lu d in g  h ig h -g ra d e  b a ll 
c la y , sa g g e r c la y  a n d  w a d  c la y , a n d  su p p lie s  
a  la rg e  n u m b e r  o f c la y s  used  in  th e  p ro 
d u c t io n  o f  h ig h -g ra d e  p o t te ry ,  b a th ro o m  
f ix tu re s  a n d  in su la to r s .  S p ec if ica tio n s 
a p p lie d  to  su c h  c la y s  w ith  re g a rd  to  q u a l i ty  
a n d  u n ifo rm ity  o f  c o lo u r  a re  n a tu r a l ly  v e ry  
r ig id . I ro n  p a r tic le s  a n d  iro n  r u s t  w ere 
fo u n d  in e v ita b ly  to  be  p ic k e d  u p  from  iron  
a n d  stee l w h e e lb a rro w s  a n d  to  c o n ta m in a te  
a n d  d isc o lo u r  th e  c la y , r u in in g  i t  fo r th e  
p u rp o se  in te n d e d . A s a  re su lt ,  a lu m in iu m , 
w h ich  in tro d u c e s  n o  su c h  d efec ts , h a s  been  
a d o p te d  u n iv e rsa lly  b y  th e  c o m p a n y  fo r  th e  
c o n s tru c t io n  o f  th e  w h e e lb a rro w s  u se d  in  its  
m in es . A n a d d e d  a d v a n ta g e  is th e  low  
w e ig h t w h ich  is a c h ie v e d , e n a b lin g  th e  
c a p a c ity  o f th e  b a r ro w  to  b e  in c re a se d  w ith 
o u t  im p o s in g  a n y  e x tr a  b u rd e n  on th e  
o p e ra to r .

T h e re  is no  d o u b t  t h a t  l ig h t  a llo y s  c a n  be  
o f c o n s id e ra b le  a s s is ta n c e  in c e r ta in  
d ire c tio n s  in th e  m in in g  of c o a l, o res a n d  
c la y s . W ith  p re se n t d ifficu lties  fo cu sin g  
a t t e n t io n  on  Jo th e  coal m in es a n d  fo rc in g  
th e  issue  o f in c rease d  effic iency, w e lo o k  to  
th e  a lu m in iu m  a n d  m a g n e s iu m  p ro d u c e rs  
a n d  a s so c ia te d  f a b r ic a t in g  co n c e rn s  to  m ak e  
th e ir  o w n  p e c u lia r  c o n tr ib u tio n  to w a rd s  
p la c in g  th e  m in in g  in d u s try  o n ce  m o re  on  
a so u n d  a n d  successfu l fo o tin g .

l.iglit Alloys in Steel Works
W e re m a rk e d  a t  th e  o u ts e t  o f  th is  a r t ic le  

on  th e  a p p a r e n t  in c o n g ru i ty  o f  l ig h t  a llo y s  
a n d  h e a v y  e n g in e e r in g , a n d  i t  m a y  co m e  as 
a  su rp r ise  to  m a n y  to  lea rn  t h a t  l ig h t  a llo y s  
h a v e  a lre a d y  c a rv e d  a  n ic h e  fo r  th em se lv e s  
in  th e  s te e l fo u n d ry  a n d  re la te d  w o rk s .

T u y e re s  h a v e  been  m a d e  in a lu m in iu m  
a llo y  a n d  a re  sa id  to  offer d ec id ed  
a d v a n ta g e s  o v e r  th o se  m a d e  in  co p p e r, 
w h ich  is th e  u su a l m e ta l o f c o n s tru c t io n .
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A lu m in iu m  tu y e re s  a re  c la im e d  to  be 
ch e a p e r, o n ly  o n e - th ird  th e  w e ig h t o f  th e ir  
co p p e r  c o u n te r p a r t ,  m o re  re a d ily  re p a ire d , 
in  a d d i t io n  to  w h ich  th e y  h a v e  a  life  
30 p e r  c e n t ,  g re a te r  th a n  t h a t  o f co p p e r , 
a n d  w h e n  th e y  f in a lly  h a v e  to  b e  re p la c e d , 
th e ir  sc ra p  v a lu e  is  h ig h e r.

A lu m in iu m  h as a lso  fo u n d  a p p lic a tio n  in 
th e  c o o lin g  o f b la s t- fu rn a c e  re f ra c to ry  w alls , 
b e in g  th e  m a te r ia l  o f c o n s tru c tio n  fo r th e  
in n e r  c o o lin g  b o x e s  u sed  in  th e  fo rm  of 
in se rts  on  a  m o d e rn  a ll-w e ld ed  b la s t  fu rn a c e  
b u i l t  a t  B o c h u m . T h e  co o lin g  u n its  p ro p e r  
c o n s is te d  of co n ica l b o x es  m a d e  in  tw o  
h a lv e s . T h e  o u te r  c a s in g  w as fa b r ic a te d  
from  20-35 m m . s te e l sh e e t b y  w e ld in g  a n d  
w as b u i l t  in to  th e  b r ic k w o rk  o f  th e  fu rn a c e . 
T h e  in n e r  co o lin g  b o x  f i t te d  in s id e  th is  stee l 
ca s in g  a n d  w as c o n s tru c te d  of 99 .5  p e r  c e n t, 
a lu m in iu m  sh e e t  2  m m . th ic k , a g a in  b y  
w e ld in g . T h e  o u te r  n a r ro w  s id e  o f th e  box  
w as  re in fo rc e d  b y  m e a n s  o f c ir c u la r  in d e n ta 
t io n s  a n d  c a r r ie d  w eld ed -o n  c o n n e c tin g  
p ieces fo r  th e  le a d - in  a n d  le a d -o u t c o o lin g  
w a te r  p ip es . T h e  p ip e  th ro u g h  w h ich  th e  
co o lin g  w a te r  w as su p p lie d  w a s  c a rr ie d  
r ig h t  th ro u g h  to  th e  o p p o s ite  s id e  o f th e  
b o x  so  t h a t  th e  c o ld e s t w a te r  ca m e  in to
c o n ta c t  w ith  th e  h o t te s t  p a r t  o f th e  b o x .
T w elv e  o f th e se  co o lin g  bo x es w ere c o n 
n e c te d  in  se ries . T h e  o u tf lo w  p ip e  w a s o f
“  X  "  se c tio n  a n d  w as c o n s tr ic te d  so  t h a t  
th e  w a te r  in th e  b o x es  w as u n d e r  p re ssu re . 
T h is  c a u se d  th e  b o x e s  to  e x p a n d  a n d  th e  
c o m p a ra tiv e ly  th in  a lu m in iu m  w alls  w ere  
fo rced  in to  c lo se  c o n ta c t  w ith  th e  in te rn a l  
su rfa c e  o f th e  o u te r  s te e l ca s in g , th u s  
e n s u r in g  goo d  h e a t  tra n sm is s io n . Som e 
o f th e  o u te r  s te e l c a s in g s  h a d  o p e n in g s  in 
th e  m id d le  le a d in g  th ro u g h  in to  th e  in te r io r  
o f  th e  fu rn a c e  to  e n a b le  th e  te m p e ra tu re  to  
b e  m e a su re d  a n d  g as  sa m p le s  to  be  ta k e n . 
I n  th e s e  cases, tw o  a lu m in iu m  co o lin g  b o x e s  
w ere  f i t te d , o n e  o n  e ach  sid e  o f th e  
o p e n in g .

O ne a d v a n ta g e  o f th e s e  c o o lin g  b o x e s  w as 
th e ir  sm a ll h e ig h t , a s  a  r e s u lt  o f w h ich  12  
ro w s co u ld  be  se t  in th e  p lace  fo rm e rly  
o cc u p ie d  b y  six  s im ila r  co o lin g  b o x es  in 
c a s t  iro n , th e  n e t  re su lt  b e in g  a  m o re  
u n ifo rm  c o o lin g  o f  th e  re f ra c to ry  w a ll. 
A lth o u g h  n o  c o rro s io n  w as o b se rv e d  on 
u n t r e a te d  a lu m in iu m  b o x es , i t  w a s  c o n 
s id e red  a  w ise p re c a u tio n  a g a in s t  u n fo re 
seen tro u b le s  to  s u b m it  th e  a lu m in iu m  to  
M .B .V . t r e a tm e n t .

Moulding Equipm ent
A n  e s ta b lis h e d  a p p lic a tio n  o f  th e  l ig h t  

a llo y s  in  fo u n d ry  p ra c tic e  is in th e  c o n s tru c 
t io n  o f m o u ld in g  a n d  co re  b o x es , p a t te r n s  
a n d  p la te s . T h e  a d v a n ta g e s  r e s u lt  from  
th e  lo w  d e n s ity  a n d  c o rro s io n  re s is ta n c e  o f 
th e  l ig h t  a llo y . F la sk s  a re  l ig h t  in  w e ig h t 
c o m p a re d  w ith  s im ila r  to o ls  in iro n  o r  stee l, 
a  fa c to r  w h ich  is o f  c o n s id e ra b le  im p o rta n c e

in the  case of large boxes and  also where 
m achine m ould ing  is em ployed. T he m axi
m um  size of cas tin g  w hich can be m achine 
m oulded by one m an o r b y  a team  com 
prising  a given sm all nu m b er of m en is 
m ain ly  dependen t on th e  w eigh t of the 
necessary flask or p a tte rn , to g e th e r w ith 
th e  sand  th e  form er co n ta in s an d , conse
q u en tly , an y  lig h ten in g  of th e  ilask o r 
p a tte rn  increases th e  m axim um  w eight of 
sand  an d , therefore, th e  m axim um  dim en
sions of th e  cas tin g  w hich can  lie hand led . 
L igh tw eigh t ilasks an d  core boxes are 
easier to  tra n sp o rt  to  the  sto rage  shed, and  
there is less d an g er o f acc iden ts w hilst 
h an d lin g  or stack ing .

A lu m in iu m  p a t te r n s  a re  p o p u la r  in  th e  
fo u n d ry  b ecau se  th e y  a re  e a s ily  p ro d u c e d  
a n d  th e y  s ta n d  fa r  m o re  w e a r th a n  w o o d en  
p a t te r n s .  T h e y  a re , th e re fo re , o f te n  m a d e  
w h en  lo n g  ru n s  in  e i th e r  h a n d  o r  m a c h in e  
m o u ld in g  a re  a n t ic ip a te d .  T h e  lig h t  m e ta l 
possesses a d e q u a te  re s is ta n c e  to  co rro s io n  
a n d  d o es n o t  p i t  d u r in g  n o rm a l se rv ice  in 
th e  fo u n d ry . C o n se q u e n tly , i ts  su rfa c e  
re m a in s  u n im p a ire d  a n d  g o o d  c a s tin g s  a re  
o b ta in e d  f ro m  i t  lo n g  a f te r  w o o d en  p a t te r n s  
w o u ld  h av e  lo s t  th e ir  sh a p e  a n d  iro n  
p a t te r n s  been  ro b b e d  o f tJheir sm o o th  
su rface  a n d  t r u e  p ro file  th ro u g h  co rro s io n . 
W h ere  p a r t ic u la r ly  a rd u o u s  se rv ice  is a n t i 
c ip a te d , p ro je c tio n s  c a n  be  re in fo rc e d  a n d  
p ro te c te d  a g a in s t  undue- w e a r  b y  th e  use  o f 
s tee l in se rts . A n  a l te rn a t iv e  id ea , w h ich  is 
sa id  to  h a v e  b een  p u t  in to  o p e ra tio n  b y  one 
le a d in g  firm , is to  p r o te c t  l ig h t-m e ta l  
p a t te r n s  b y  m ean s  o f a  h e a v y  c o a t  of 
c h ro m iu m  p la te ,  in  th e  sa m e  w ay  t h a t  h e a v y  
c h ro m e  is b e in g  used  to  in c re a se  th e  su rface  
h a rd n e ss  a n d  u se fu l life o f m a c h in e  to o ls .

A  n u m b e r  o f a llo y s  h a v e  b e e n  p ro p o se d . 
O n e  re fe ren ce  to  A m e ric a n  p ra c tic e  re c o m 
m e n d s  th e  use  o f a n  a llo y  o f G-S p e r  c e n t .  C u, 
2^-3  p e r  c e n t. S i, a n d  re m a in d e r  a lu m in iu m . 
I n  th is  ca se  t r o u b le  h a d  b een  e x p e rien ced  
d u e  to  p in -h o lin g  a s  th e  r e s u l t  o f  o v e r 
s t i r r in g , b a d  p o u r in g  o r  b a d  a d ju s tm e n t  
o f  th e  flam e w h e n  u s in g  a n  o il-fired  fu rn ac e , 
a n d  d e g a ss in g  w ith  zinc  c h lo r id e  o r  
m a g n e s iu m  c h lo r id e  w as  re c o m m e n d e d . 
S h r in k a g e  w a s  re c k o n e d  a t  5 /3 2  in . p e r  f t . 
A n o th e r  su g g e s te d  a llo y  c o n s is te d  o f  3 p e r  
c e n t .  S i, 5 -p e r  c e n t .  C u , a n d  re m a in d e r  
a lu m in iu m . In  th is  case , th e  c a s t  p a t te r n  
m u s t  b e  a g e d  fo r  s ix  h o u rs  a t  550 d eg rees  C. 
to  o b ta in  m a x im u m  h a rd n e ss . In  a t  le a s t 
o n e  w o rk s  k n o w n  to  t h e  w r ite r , m ix ed  sc ra p  
a lu m in iu m  is  m e lte d  u p  a n d  c a s t  in to  
p a t te r n s  a n d  flasks; sc ra p  m a g n e s iu m  a llo y  
is ev en  m o re  p o p u la r  fo r th e  l a t t e r  p u rp o se . 
I t  is  p ro b a b le  th a t ' m o s t  c o n c e rn s  m a k e  use 
o f  th e i r  lo w -q u a lity  sc ra p  in  th is  w ay , w h ils t 
o n ly  a  few  ta k e  th e  tro u b le , p ro b a b ly  
u n n e c e s sa ry  in  m a n y  cases, to  em p lo y  a n  
a llo y  o f  k n o w n  c o m p o s itio n . I n  c a s t in g  
a lu m in iu m  flasks, c o rn e rs  sh o u ld  be  well
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ra d iu se d  a n d  th e  se c tio n s  sh o u ld  b e  as 
n e a r ly  eq u a l in  th ic k n e ss  a s  p o ss ib le  a n d  
sh o u ld  n o t  b e  to o  th in . T h e  su g g e stio n s  
fo llow  n o rm a l fo u n d ry  p ra c tic e .

B e cau se  o f i ts  g o o d  re s is ta n c e  to  a 
n u m b e r  o f  ch em ica ls , a lu m in iu m  h a s  g iv en  
go o d  se rv ice  in  v e n t i la t io n  e q u ip m e n t in 
c o n d it io n s  u n d e r  w h ich  o th e r  m a te r ia ls  h a v e  
ra p id ly  d e te r io ra te d . T h u s , in a  P i t ts b u rg h  
s te e lw o rk s , th e  c o m b in e d  effec ts o f  h ig h  
te m p e ra tu re  a n d  c o rro s io n  cau sed  ro o f v e n ts  
o n  th e  to p  o f  th e  b en zo l b u ild in g  in  th e  
b y -p ro d u c ts  p l a n t  to  fail r a p id ly  w h e n  m a d e  
in  p la te d  s te e l. A lu m in iu m , on  th e  o th e r  
h a n d , w as fo u n d  to  g ive  v e ry  sa t is fa c to ry  
se rv ice . T h e re  w ere  n in e  o f th e se  v e n t i 
la to rs  a lo n g  th e  ro o f a n d  th e  d ia m e te r  of 
e ach  w as 36 in s .'

b ecau se  o f i ts  in h e re n tly  h ig h  co rro s io n  
re s is tan ce .

T h e  m e ta l  h a s  fo u n d  a p p lic a t io n  in 
b o ile rs  a n d  s te a m -ra is in g  p la n t .  T h u s , a  
Sw iss c o n c e rn  d e sc rib e s  a  n u m b e r  of 
bo ilers i t  h a s  b u il t  w ith  b o t to m s  of 
p e ra lu m a n  (a lu m in iu m -m a g n é s iu m  a llo y ) 
7 m m . th ic k . T h ese  re p la c e d  co p p e r 
b o t to m s  5 m m . th ic k  a n d  w ere fo u n d  to  
g iv e  m u ch  b e t t e r  se rv ice  in  c o n ju n c t io n  
w ith  oil b u rn e rs  fo r u se  a t  te m p e ra tu re s  n o t  
g r e a te r  th a n  350 d eg rees  C. I n  o n e  b o ile r  
in s ta l la t io n  in  a n  oil re fin e ry , c o n s id e ra b le  
tro u b le  w as  e x p e r ie n c e d  th ro u g h  h ig h - 
te m p e ra tu re  o x id a tio n  o f  th e  tu b e s  in  th e  
w a te r-c o o le d  w a lls  o f b o ile rs  in th e  p o w er 
p la n t .  T h is  w as e n t i r e ly  e l im in a te d  b y  th e  
a p p lic a t io n  o f  a  c o a t  o f a lu m in iu m  0 .013  in .

SH O W N  here is a view of the aluminium rolling mill referred to in the preceding illustration. 
The giant proportions of the 10-ton crane, a close-up view of which has been given, are 

made very apparent.

A p a m p h le t  p u b lish e d  b y  K e rsh a w  B rass-  
in g to n  a n d  C o. in  1936 re fe rs  to  a  6-in . flue 
p ip e  c o n s tru c te d  o f w eld ed  a lu m in iu m  sh e e t. 
I t  w as 40 f t .  lo n g  a n d  sh o w ed  sa tis fa c to ry  
re s is ta n c e  to  a tm o sp h e r ic  c o rro s io n  a n d  to  
c o n d e n se r  s te a m .

Miscellaneous Applications
In  a d d i t io n  to  th e  a b o v e , th e re  a re  a 

n u m b e r  o f  in s ta n c e s  s c a tte re d  th ro u g h  o th e r  
se c tio n s  o f  th e  field  o f h e a v y  e n g in e e r in g  in  
w h ich  l ig h t  a l lo y s  h a v e  been  a p p lie d  to  
a d v a n ta g e .

A lu m in iu m  h a s  b e e n  used  fo r  th e  c a s in g  
of a n  a ir - lin e  f ilte r . T h is  f ilte r , w h ich  w as 
d es ig n ed  fo r  f ilte r in g  o il, w a te r ,  d i r t ,  ru s t ,  
p ip e  sca le , e tc . ,  fro m  c o m p re sse d -a ir  t r a n s 
m ission  lin es, c o n ta in e d  a  fe lt  p a d  in  a  
c y lin d r ic a l re c e p ta c le  m a d e  of a lu m in iu m  
sh e e t p e r fo ra te d  b y  s u ita b le  lo u v re s  fo r  th e  
tr a n sm iss io n  o f  a ir . A lu m in iu m  w as u sed

th ic k  a p p lie d  b y  m ean s  o f  a  sp e c ia l sp ra y  
p is to l u s in g  p o w d e re d  a lu m in iu m  a s  raw  
m a te r ia l . S p ra y e d  c o a tin g s  o f a lu m in iu m  
a re  easy  to  a p p ly  o n  m o s t  su rfa c e s  a n d  a re  
fin d in g  in c re a s in g  a p p lic a t io n  w h e re v e r  h ig h  
te m p e ra tu re s  a n d  c o rro s iv e  a tm o sp h e re s  of 
c e r ta in  ty p e s  a re  e n c o u n te re d . T h e re  a re  
th re e  c h ie f  m e th o d s  b y  m e a n s  o f w h ich  th e  
a lu m in iu m  m a y  be sp ra y e d  o n . O f th e se , th e  
m o s t p o p u la r  uses a lu m in iu m  in  th e  fo rm  of 
p o w d er. In  o th e r  ca ses m o lte n  a lu m in iu m  
o r m e ta l in  th e  fo rm  of w ire  is  e m p lo y e d .

A lu m in iu m -c a se d  th e rm o m e te rs  a re  in  
use in  a  n u m b e r  o f b ra n c h e s  o f  in d u s try .  
T h e  m e ta l h a s  b e e n  em p lo y ed  fo r  th e  co n - 

• ta in e r s  a n d  p ip e  g u a rd  a t  th e  to p  o f  th e  
K irk h a m  s ig h t-feed  lu b r ic a to r .  A larg e  
c e n tr ifu g a l  p u m p  o f G erm an  o r ig in , c o m 
p osed  e n tire ly  o f a lu m in iu m -a llo y  sa n d  
c a s tin g s , w ill su b s e q u e n tly  be  i l lu s tr a te d .

(To be concluded)
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in d u s try . I t  is tru e  th a t ,  a t  th e  m o m e n t, 
l ig h t m e ta ls  a rc  n o t a v a ila b le  in 
u n lim ite d  q u a n ti t ie s  fo r  ra n d o m  a p p lic a -  

, tio n s  o f re la tiv e ly  m in o r  im p o rta n c e ; 
th e ir  u se , m o reo v e r , is su b je c t  to  official 
c o n tro l. In  th is  w a y , su p p lie s  a re  on 
h a n d  to  m ee t a ll th e  d e m a n d s  of w a r 
a n d  of th e  niiore im p o r ta n t  in d u s tr ie s , 
a n d , fu r th e rm o re , to  c o m b a t e ffec tiv e ly  
a n y  d a n g e ro u s  s itu a tio n s  w h ich  m ay  
a rise  fro m  a  sh o rta g e  o f h e a v y  m eta ls , 
p a r tic u la r ly  c o p p e r . L ig h t  m e ta ls  a re , 
w ith  th e  p ro v iso s  s ta te d , still a v a ila b le  
fo r q u ic k  d e liv e ry , a t  p rices  lit t le  a b o v e  
th o se  o b ta in in g  in p re -w a r  d a y s . P rice  
s ta b il i ty , a n d  e v en  g re a te r  a s su ra n c e  in 
p ro d u c tio n  p o ss ib ilitie s , p ro m ise  q u ite  
d e fin ite ly  to  fu r th e r  th e  e x p a n d e d  use  o f 
a lu m in iu m  in th e  p o s t-w a r  p e rio d .

A s re g a rd s  l ig h t a llo y s  fo r  s tru c tu ra l  
p u rp o se s , p a r tic u la r ly  in  t ra n s p o r t ,  w a r
tim e  re q u ire m e n ts  h a v e  in ten sified  th e ir

* For further details regarding uses of aluminium in 
railway engineering, see “Light Metals,’ l94"/3/28°, 
also 1943/6/521.
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INTERIOR view of lightweight passenger coach with doors, window frames, luggage 
racks and other fittings in aluminium alloy.
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E V E N  p r io r  to  th e  o u tb re a k  of th e  
p re se n t  w a r , a lu m in iu m  h a d  a lre a d y  
fo u n d  in  S w itz e r la n d  e x ten s iv e  

a p p lic a tio n  a s  a  s t ru c tu ra l  m a te ria l  fo r 
ro a d  a n d  ra il  t r a n s p o r t  v eh ic les  a n d  in 
m a r in e  c o n s tru c tio n . T h e  Sw iss a lu 
m in iu m  in d u s try  d e v o te d  g re a t  p a in s  to  
p ro b lem s of m e ta llu rg ic a l d e v e lo p m en t, 
to  th e  fo rm u la tio n  o f sp ec ifica tio n s , to  
th e  e lu c id a tio n  of d esig n  a n d  m e th o d s  of 
w o rk in g , a n d  to  th e  s ta n d a rd iz a t io n  of 
v a r io u s  fo rm s  in  w h ich  th e  m a te ria l  
c o u ld  b e  d e liv e re d  to  m e e t th e  n eed s of 
p ra c tic e .

T h e  re su lts  a c h ie v e d  b y  th ese  efforts 
h a v e  b e en  h ig h ly  sa tis fy in g , m o re  p a r 
tic u la r ly , a s  d u r in g  th e  d ifficu lt w a r 
p e rio d  m e ta l im p o r ta tio n  in to  S w itz e r
la n d  h a s  b een  re n d e re d  v e ry  u n c e r ta in , 
if n o t  d ire c tly  th re a te n e d  w ith  e x tin c tio n . 
In  no sm a ll m ea su re , su ccess h a s  been  
d u e  to  th e  in it ia tiv e  o f th e  S ta te  R a il
w ay s, p r iv a te ly  o w n ed  ra ilw a y s  a n d  
t ra m w a y  c o m p a n ie s , to g e th e r, o f co u rse , 
w ith  th e  m ag n if ice n t te a m w o rk  o f o u r

N E W - T Y P E  R O L L I N G  S T O C K  

I N  S W I T Z E R L A N D *

Account, after Halm  and Koenigffrom Enlarged Reprint in Tech
nical Supplement to D ie Neue Zürcher Zeitung N o. 233, Jan . 12, 1944

L
IL LU ST RA TE D above is the light train on the Unterhalb-Cavadiirh 
•»■section of the Rhätischen Bahn. Pictured below is a lightweight 
electric passenger coach with aluminium doors and other fittings.

VIEW of S.B.B. coach with buffers, tele
scopic connecting corridor and fold-up 
tread plate, all in strong wrought light alloy.



72 LICHT METALS February, 1945

u se  a n d , a s  a  re su lt o i th a t ,  d e v e lo p m e n t 
h a s  fo rg ed  a h e a d . I t  is n o t th e  p u rp o se  
of th is  a c c o u n t, h o w e v e r , to  d iscu ss th e  
g re a tly  in c re a sed  e m p lo y m e n t of lig h t 
m e ta ls  in g e n e ra l t r a n s p o r t  e n g in e erin g , 
a s  ex em p lified , fo r in s ta n c e , in th e  e q u ip 
m en t of th e  S ta te  p o sta l se rv ice , a n d  b y  
Sw iss tra m w a y s , tro lle y b u s  a n d  m o to r- 
d e liv e ry  se rv ice s. T h e se  sp h e re s  of u se , 
to g e th e r  w ith  m o to rc y c le s , m ilita ry  
p o n to o n s  a n d  p a tro l b o a ts , a ll b e a r  
ev id e n ce  of th e  g ro w in g  p o p u la r i ty  of 
th e  m e ta l. I t  is p ro p o se d  to  lim it th is  
a c c o u n t to  an  o u tlin e  o f n e w er d e v e lo p 
m e n ts  in  c o n n e c tio n  w ith  S ta te  
a n d  n o n -S ta te -o w n e d  ra ilw a y s  
in  S w itz e rlan d .

In te re s t  in  lig h tw e ig h t c o n 
s tru c tio n  fo r  ra ilw a y  v e h ic le s  
m a y  b e  sa id  to  h a v e  b eg u n  in 
e a rn e s t  a b o u t  th e  y e a r  1930, 
a lth o u g h  its  ro o ts  m a y  b e  
t ra c e d  b a c k  to  a n  e a r lie r  d a te .
T h e  co u rse  o f ev o lu tio n  w as 
su c h  t h a t  a tte n tio n  b e ca m e  
fo cu sed  m o re  a n d  m ore  o n  th e  
s t ru c tu ra lly  v a lu a b le  h ig h -

MO T O R  traction 
unit on electric 
passenger train. This 
features a light-alloy 

roof, whilst the “ bon
net" of the motor 
house is also in light 
metal.

s t r e n g t h  a lu 
n i i n  i u  m  - b a s e  
a llo y s.

T h e  S w i s s  
N a tio n a l  E x h ib i
t i o n  i n  1939* 
d e m o n s tra te d 'c u r-  
re n t  d e v e lo p m e n t 

b y  a p p ro p ria te  
e x a m p le s  in  th e  
A lu m in iu m  H a ll 
a n d  in  th e  T ra n s 
p o r t  S a lo n .

T h e  e a rlie s t in s ta n c e  o i th e  u se  o i th is  
m e ta l w as in th e  fo rm  of co m m e rc ia lly  
p u re  sh e e t e m p lo y e d  fo r th e  co v e rin g  of 
co ach es  a n d  th e  lik e . T h e re  w ere , fo r 
e x a m p le , co ac h es  on  th e  V isp  Z e rm a tt  
line in  1911 co v ered  in a lu m in iu m  sh ee t. 
T h ese  c o ach es , a n d  th o se  u sed  on  th e  
B r iin ig  lin e  in  1924, a re  still in good 
o rd e r. F u r th e rm o re ,  a lu m in iu m  c a s tin g s  
h a v e  b e en  u sed  fo r m a n y  , y e a rs  in  r a i l 
w a y  s tru c tu ra l  w o rk ; th u s , b e fo re  th e  w a r, 
th e  S ig n u m  a u to m a tic  e le c tr ic  sa fe ty

* See " Lislit Metals," 1939 2/278

T IGHT-METAL buffer unit. The 
•I— 1 flat-plate type shown here, and 
the domed-plate type, are produced 
in wrought high-strength light alloy.
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F ra m e w o rk  of a
new tramcar to 

be used in Zurich. 
This vehicle, which 
has very high seating 
capacity and very 
low deadweight per 
passenger, features 
in its assembly large 
quantities of light 
alloys.

sy s tem  em p lo y ed  
th em  in  c o n s id e r
a b le  q u a n ti t ie s .
T  h  e te lesco p ic  
c o n n e c tin g  c o r r i
d o r s  b e tw een  
co ac h es  w ere  c o n 
s tru c te d  on  fram e s 
in  h e a t - t r e a te d  
l ig h t  a llo y , su c h  
a s  A n tic o ro d a l, in  o rd e r  t h a t  th e  neces
s a ry  h ig h  s tre n g th  m ig h t be  o b ta in e d , 
w h ils t  th e  h in g ed  tre a d  p la te  a tta c h e d  to  
th is  u n i t  w a s  in th e  sam e  a llo y . F u lly  
h e a t- tre a te d  A n tic o ro d a l sh e e t likew ise  
sa tis f ie d  a ll th e  re q u ire m e n ts  d e m a n d e d  
b y  th e  K 2  a n d  K 3  g o o d s-tru c k  d oors.

T h is  s tag e  of d e v e lo p m e n t h a v in g  been 
a c c o m p lish e d , ra ilw a y -v e h ic le  c o n s tru c 
to rs  b e g an  to  in te re s t th em se lv es  in 
l ig h t-m e ta l do o rs , w in d o w -fra m e s  a n d  
f ittin g s, fo r w h ic h  p u rp o se  a lu m in iu m  
e x tru s io n s  p re se n te d  a n  id ea l so lu tio n  to  
m a n y  a w k w a rd  p ro d u c tio n  p ro b lem s 
(see  F ig s . 5 a n d  6 ) .  I t  is c h a ra c te ris tic  
o f th e se  s e m i-m a n u fa c tu re d  fo rm s th a t 
th e y  m a y  b e  tu rn e d  o u t  to  a lm o s t a n y  
re q u ire d  sh a p e  a t  re la tiv e ly  low  cost, 
h e n ce  th e  su rp r is in g  re ad in ess  w ith  w h ich  
th e y  w ere  a c c e p te d  fo r  th e  p u rp o se s  w e 
h a v e  d esc rib ed .

T h e  in c re a s in g  a p p lic a t io n  o f w e ld in g , 
a n d  th e  g ro w in g  t r u s t  p lac ed  in  w e ld ed  
s tru c tu re s  g e n e ra lly , e n su re d  t h a t  th is  
te c h n iq u e  m a d e  ra p id  h e a d w a y  w ith  
a lu m in iu m  a s  w ith  o th e r  m eta ls . T h u s , 
w e ld ed  lig h t-m e ta l e le m en ts  so o n  fo u n d  
th e ir  w a y  in to  ra ilw a y  v eh ic les . F o r  
e x a m p le , lu g g ag e  ra ck s , s e a t fram e s, 
v e n ti la t in g  c h a n n e ls , c o v e r  p la te s , a n d  
d e ta c h a b le  u n its  o n  th e  m o to r  co ac h  w ere  
a ll  p ro d u c e d  a s  w elded  assem b lie s . T h e

p la in  ro o f p la t in g  o f m o to r  co ach es w as. 
s till, in  g e n e ra l, o f  c o n v e n tio n a l r iv e ted  
c o n s tru c tio n .

A p p lic a tio n s  of th is  ty p e , w h ich  h a d  
b een  p ro v e d  in  se rv ice  fo r  a  p e rio d  o f  
u p w a rd s  o f 10 y e a rs  e v en  b e fo re  th e  o u t
b re a k  of w a r, e m b ra ce d  ra ilw a y  t r a n s 
p o r t  v eh ic les  of a ll ty p e s , su c h  a s  p a sse n 
g e r v eh ic les  ru n n in g  b o th  in  S w itz e rlan d  
itse lf a n d  a b ro a d , t ra c tio n  u n its ,  goods, 
tru ck s , e lec tric  lo co m o tiv es , ta n k e rs , a n d  
so  o n . A  n o tab le  in s ta n c e  of lig h t-m e ta l 
c o n s tru c tio n  of th is  p e rio d  is ex em p lified  
b y  th e  o b se rv a tio n  c a r  u sed  on the- 
B ru n ig  line , n a m e ly , th e  B 4  m o d e l, w h ich  
w as fu lly  d esc rib e d  b y  K e lle r  in- 
"  B u lle tin  d e s  A rb e itg e b e rv e rb a n d e s  d e r  
S ch w e ize risch en  T ra n s p o r ta n s ta l te n , ’ 
N o . 93, 1939.

T h is  re c a p itu la tio n  o f p re -w a r  d e v e lo p 
m en ts  w ill se rv e  to  in tro d u c e  a n  a c c o u n t 
o f  so m e  of th e  n ew er a p p lic a tio n s  o f  l ig h t  
m e ta ls  in  Sw iss ro llin g  s to ck . T h e  low  
spec ific  g ra v ity  of a lu m in iu m  a llo y s  p ro 
v id e d  a  new  so lu tio n  to  th e  p ro b lem  o f  
th e  ro o fin g  of g o ods t ru c k s . In  p lac e  o f  
th e  e a r lie r  c a n v a s  a n d  w ood c o v e rin g s , 
o r  th e  so m e w h a t u n sa tis fa c to ry  th in -  
c o p p e r  o r  g a lv a n ize d -iro n  ro o f, th e re  w a s  
in tro d u c e d  th e  se lf-su p p o rtin g  ty p e  c o n 
s tru c te d  in  l ig h t  m e ta l sh e e t 2 .5 -3  m m . 
th ic k .  D u r in g  th e  y e a r  1.935-6 t r u c k s
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1 I ‘HE M.7-type goods 
A truck with light-alloy 

side boarding and 
pillars. The buffer unit 
is in a strong wrough: 
light alloy.

w ith  ro o fin g  c o n sis tin g  o f 3 -ram . A n ti- 
■corodal sh e e t w ere  p u t  in to  se rv ice ; a t  
th e  sam e  tim e  th e  o ld e r K 2  ty p e  w as a lso  
m o d ified  to  e m b o d y  th is  fe a tu re .

As th ese  3 -m m . A n tico ro d a l sh ee ts  
c o u ld  b e  d e liv e red  in  v e ry  la rg e  sizes, it 
b e ca m e  p o ss ib le  to  ro o f-in  th e  c o m p le te  
t ru c k  w ith  th e  m in im u m  n u m b e r  of 
sh e e ts ;  th u s , a n y  n e ed  to  g u a rd  a g a in s t 
le a k a g e  a t  jo in ts  w as  la rg e ly  e lim in a ted , 
a n d  th e  e a r lie r  p ra c tic e  o f c o v e rin g  
ju n c tio n s  w ith  p ro te c tin g  sec tio n s (as 
a d o p te d  w ith  goo d  re su lts  fo r  m a n y  
y e a r s  in th e  case  o f b u ses , t r a m s  a n d  
tro lley b u ses) c o u ld , in m ost cases, b e  
sa fe ly  a b a n d o n e d .

T h e  Sw iss S ta te  R a ilw a y s  h a v e  p ro 
c ee d ed  in a  sc ien tific  m a n n e r  in  th e ir  
a d o p tio n  of l ig h t m e ta l fo r c o n s tru c 

t io n a l p u rp o se s , th e  
m a te ria ls  b e in g  used  
o n ly  w h e re  th e ir  p ro 
p e rtie s  r e n d e r  th e m  
d e s irab le  a n d  s u ita b le ;  
th u s  A n tic o ro d a l C 
(co ld -ro lled  fin ish) h a s  
b een  fo u n d  to  a n sw e r  
a ll m ec h a n ic a l re q u ire 
m e n ts  in  se rv ice .

Som e p a r t ic u la r  
tro u b le  w as ta k e n  in 
th e  a t ta in m e n t  of 

a  sa tis fa c to ry  su rfa c e  fin ish , a n d  in 
m e th o d s  fo r  th e  a p p lic a tio n  of a p p r o 
p r ia te  d e sc rip tio n s  a n d  n o tice s  to  
co ach es a n d  w ag o n s. F o r  p e rm a n e n t  
in sc r ip tio n s  th e  a n o d iz in g  a n d  d y e in g  
te c h n iq u e  w as fo u n d  to  b e  m o st sa tis fa c 
to ry . T h e  su b s ti tu tio n  of h e a v y -m e ta l 
id en tif ic a tio n  p la te s  o n  ta n k e rs  a n d  
g o o d s  w ag o n s p ro v e d  so m e w h a t s im p le r, 
A lu m a n  b e in g  u sed  fo r th e  p u rp o se . T h e  
p re sse d -s tee l v e n ti la t in g  d iscs u se d  b e fo re  
th e  w a r  h a v e  b e en  su ccess fu lly  re p la ce d  
b y  o th e rs  in  P e ra lu m a n , a lso  in th e  fo rm  
of p ressin g s.

L ig h t-m e ta l b u ffe rs  a t  on ce  e n a b le d  
g re a t w e ig h t sa v in g  to  b e  a ch iev e d . 
S teel b u ffers  o f th e  ty p e  c ite d  w e ig h ed  
128 kg . a s  c o m p a re d  w ith  ffS kg . fo r  a n  
A v io n a l fo rg in g ; th e  use  o f th e  s tro n g

T l G H T - M E T A j -
1—1 axle box and 
bearings for rolling 
stock. Alloys of suit
able composition and 
bearings of satisfac- 
tory d e s i g n  in 
aluminium-base 
alloy have now been 
perfected to meet the 
arduous demands of 
railway service.
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H E  S.B.B. tank wagon : the container is constructed entirely in light alloys. Designs 
x of this type have long been in use both for road and rail transport and have given 

excellent service over a number of years in numerous industries handling the most 
diverse range of fluids.

T

Al t h o u g h
strictly in the 

experimental stage, 
the light-alloy 
wheel disc (shown 
here in side view 
and mounted on 
axle) already 
promises to give 
successful service 
and to enable the 
achievement of 
even still greater 
weight reduction in 
rolling stock.

w ro u g h t l ig h t a llo y  re su lts  in a  sa v in g  of 
a b o u t  280 kg . p e r  w ag o n , w ith  th e  a d d i 
tio n a l a d v a n ta g e  of e as ie r  a sse m b lin g  
a n d  ta k in g  d o w n . T e c h n ic a l a d v a n c e s  in 
m ass p ro d u c tio n  a n d  a n  in c re as in g  b o d y  
of e x p e rien c e  h a v e , in  th e  co u rse  o f th e  
p a s t few  y e a rs , re su lte d  in  su c h  p e rfe c 
tio n  in  p la n t  a n d  fo rg in g  p ro cesses th a t ,  
to -d a y , th ese  b u ffe r  u n its , w h ich  possess 
v e ry  g re a t  e n e rg y -a b so rb in g  c a p a c ity , 
m ay  be  tu rn e d  o u t in  q u a n ti ty  to  v e ry  
c lose  lim its . E co n o m ies  effec ted  in  use 
of m a te r ia l  b y  p rec is io n  fo rg in g s, a n d  th e  
e lim in a tio n  o f  a ll  u n n e c e ssa ry  m a c h in 
in g , h a v e  m a d e  it  po ss ib le  to  p ro d u c e  
lig h t-m e ta l c o m p o n e n ts  of th is  so r t  a t  
v e ry  g re a tly  re d u c e d  cost.

T w o  b a s ic  ty p e s , w ith  d o m e  a n d  fla t 
b u ffe r  p la te s  re sp ec tiv e ly , a re  m a d e . 
S e rv ice  e x p e rien c e  w ith  th ese  b u ffe rs

e x te n d  now  o v e r  se v e ra l y e a rs ' n o rm a l 
ru n n in g . W e a r  re s is ta n c e  of th e  b u ffe r  
p la te  su rfa c e s  a n d  s lid in g  a c tio n  o f th e  
m o v a b le  u n i t  h a v e  b o th  p ro v e d  sa tis fa c 
to ry . U n d e r  im p a c t, th e ir  b e h a v io u r  has. 
b e en , o n  th e  w h o le , v e ry  sa tis fa c to ry .

A s a  re su lt  of e x p e rien c e s  g a in e d  w ith  
th ese  b u ffe rs  c o n s id e ra tio n  m ig h t  b e  g iv en  
to  re se a rc h  o n  l ig h t-m e ta l w h ee ls  fo r  r a il
w ay  v eh ic les . W o rk  in th is  d ire c tio n  h a s  
b e en  c o n d u c te d  fo r  se v e ra l y e a rs  a n d  th e  
re su lts  h a v e  b e en  so e n c o u ra g in g  t h a t  we 
m a y  look  fo rw a rd  to  th e ir  b e in g  m ass- 
p ro d u c e d  fo r n e w  ro llin g  sto ck  in  th e  n e a r  
fu tu re .

I f ,  a t  f irs t s ig h t, som e a m e lio ra tio n  of 
th e  u n s p ru n g  w heel m ass , w ith  its  p ro 
n o u n c ed  d e a d w e ig h t a n d  its  re a c tio n  on  
th e  a lre a d y  h e a v y  liv e  lo a d  o f th e  v eh ic le , 
s tru c tu re  seem s d e s irab le , y e t,  on  th e
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o th e r  h a n d , it is a lso  r a th e r  n a tu ra l  th a t ,  
o n  th e  o th e r  sid e , d o u b t  sh o u ld  a rise  
re g a rd in g  th e  efficacy  of ty re  a n d  w heel 
fix in g , a s  w ell a s  c o m p lic a tio n s  d u e  to  
te m p e ra tu re  a n d  s tre ss  u n d e r  ru n n in g  
c o n d itio n s  a n d  e sp e c ia lly  w h en  b ra k in g . 
H o w e v e r , te s ts  a n d  e x a m in a tio n  of s e r 
v ice  a n d  m e ta llu rg ic a l re q u ire m e n ts , 
to g e th e r  w ith  tr ia ls  s im u la t in g  o rd in a ry  
ru n n in g  o p e ra tio n s , h a v e  in d ic a te d  s a tis 
fa c to ry  so lu tio n s  to  th e se  p ro b lem s.

N a tu ra l ly  en o u g h , th is  p a r tic u la r  
d e v e lo p m e n t is s till  in  its  v e ry  e a rlie s t 
s ta g e s ; so fa r  e x a m in a tio n  h a s  b een  con-

tio n s . A  sh o r ta g e  of w h ite  m e ta l, w ith  
a  s im u lta n e o u s  n eed  fo r  e co n o m y  in  t in , 
n ick e l a n d  th e  b ro n z es , h a s  led  to  som e 
v e ry  in te n s iv e  te s tin g  of sy s te m a tic a lly  
d e v e lo p e d  a lu m in iu m -b a s e  b e a r in g  m e ta ls  
w ell k n o w n  e v en  b e fo re  th e  w a r . So 
m u c h  w o rk  h a d ,  in  fa c t,  a lre a d y  b een  
d o n e  b y  c e r ta in  c o n ce rn s  (a b o v e  a ll ,  th e  
S a u re r  A .G ., A rb o n ) ,  th a n k s  to  th e ir  o w n  
re sea rc h  a n d  d e v e lo p m e n t a n d  to  th e ir  
p ra c tic a l u se  o f th is  ty p e  o f b e a r in g  in 
ro a d  v eh ic le  c o n s tru c tio n , t h a t  th e y  w ere 
a t  on ce  e n a b le d  to  p u t  fo rw a rd  c o n c re te  
su g g estio n s .

TIT XTER10R view of tramway vehicle in light-alloy construction. In 
light-railway work more particularly, the advantages of aluminium 

become very pronounced; they result, not only in positive gain such as 
increased pay load and deci eased deadweight per passenger carried, but 
furthermore, reduce road loading.

fin ed  to  th e  b as ic  p o ss ib ilitie s  of th e  
sc h e m e , a n d  no  a tte m p ts  h a v e  y e t  b een  
m a d e  to  d e te rm in e  th e  o c tim u m  d esig n  
fo r  th e  l ig h t-m e ta l w h eel in  q u e s tio n . 
B ro a d ly , d ifficu lties  in  th e  s u p p ly  o f steel 
w h eels d u r in g  w a rtim e  h a v e  p ro v id e d  a 
s tro n g  in c e n tiv e  fo r  th e  b ig g e r  Sw iss r a i l 
w a y  in te re s ts  to  e x a m in e  th e  p o ss ib ilitie s  
o f l ig h t  a llo y s  in  th is  co n n ec tio n .

E v e n  m o re  s tro n g ly  in flu en ced  b y  w a r
tim e  eco n o m ic  d is tu rb a n c e s  is th e  m a t te r  
o f b e a r in g s  fo r  u se  in  ro llin g  s to c k , a n d ,  
h e re , th e  effec t h a s  b e en  to  sp e e d  u p  th e  
in tro d u c tio n  o f a lu m in iu m -b a s e  co m p o si-

L e t  it b e  sa id , in g e n e ra l,  th a t ,  a c c o rd 
in g  to  th e  n a tu r e  o f th e  m a te r ia l  w h ich  
is to  r u n  in  th e  b e a r in g , a n d  th e  se rv ice  
d e m a n d e d  o f th is  m a te r ia l,  to g e th e r  w ith  
s h a f t  lo a d in g , lu b r ic a t io n  a n d  ru n n in g  
sp eed , so, th e n , m u s t a  spec ific  ty p e  of 
lig h t-a llo y  b e a r in g  m e ta l b e  se lec ted . 
E x h a u s tiv e  in v e s tig a tio n  e x te n d in g  to  th e  
e x tre m e s  o f d ry  a n d  a lm o s t-d ry  ru n n in g  
h a v e  y ie ld e d  v a lu a b le  d a ta  fo r e x te n d in g  
th e  u se  o f b e a r in g s  o f th is  so r t.

F u r th e rm o re ,  re sea rc h  is in  p ro g re ss  in  
c o n n e c tio n  w ith  sp ec ia l a lu m in iu m  a llo y s  
d e s ig n ed  fo r  sh o es  ru n n in g  in  c o n ta c t
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SH O W N  here is the
interior of a tram

way car constructed 
predominantly in 
light alloys which 
confer numerous 
advantages both of 
a practical and aes
thetic nature.

w ith  th e  c o n d u c to r  ra ils  o f e lectrified  
sy s te m s; th is  w o rk  h a s  b e en  u n d e r ta k e n  
in  a n  a t t e m p t  to  e lim in a te  th e  excessiv e  
w e a r  o f th e  o ld e r  a llo y s  w h ich  ta k e s  p lace  
a t  h ig h  ru n n in g  sp e e d , a n d , m o re  
e sp e c ia lly , w h e n  th e  c o n d u c to r  ra ils  a re  
c o v e re d  w ith  h a r d  a b ra s iv e  fro s t o r ice.

A tte m p ts  to  lin e  s te e l-b e a r in g  h o u s in g s  
b y  s im p ly  c a s tin g -o n  a n  a lu m in iu m  a llo y  
{very, m u c h  a f te r  th e  p ra c tic e  a d o p te d  
fo r  w h ite -m c ta l o r  le a d  b ro n z es)  soon 
b e g a n  to  g iv e  rise  to  d ifficu lties  o w in g  
to  th e  fa c t t h a t  d iffe ren ces in  th e rm a l 
e x p a n s iv i ty  b e tw e e n  th e  a lu m in iu m  a llo y  
a n d  th e  s tee l in te rfe re d  w ith  good 
a d h e s io n . T h is  c irc u m s ta n c e  h a d  a lre a d y  
b e en  e n c o u n te re d  in  th e  g e n e ra l e n g in e e r
in g  in d u s try ,  w h ic h  h a d  a d o p te d  
a lu m in iu m  b e a r in g s  a t  a n  e a r ly  d a te . 
H e re  it h a d  b e e n  o v e rco m e  b y  th e  use  
of c o m p le te  lig h t-m e ta l sh e lls  a n d , in 
c e r ta in  cases, b y  th e  a p p lic a t io n  of th in  
sh e lls  sp ru n g  in to  p o s itio n . F o r  ro llin g  
s to ck , h o w e v e r, w h e re  h e a v y  im p a c t 
s tre ss in g  is e n c o u n te re d , th e  use  of 
m assiv e  l ig h t-m e ta l b e a r in g s  p ro v id e s  th e  
o n ly  so lu tio n . In v e s t ig a t io n  b y  th e  
S ta te  R a ilw a y s  o n  th is  ty p e  o f b e a r in g  
a sse m b ly , a t  f irs t w i th o u t  lo a d , th e n  u n d e r  
fu ll lo a d , a n d  f in a lly  u n d e r  h o t- ru n n in g  
co n d itio n s  on  a  K .3  g o o d s tru c k , show ed  
t h a t  th e  a lu m in iu m  a llo y s  re co m m e n d e d  
fo r  th e  jo b  w ere  p e rfe c tly  sa tis fa c to ry .

T h e  v a lu e  of th ese  in v e s tig a tio n s ,

w h ich , a s  in  th e  
case  o f  th e  a lu 
m in iu m  w h eels 
a lre a d y  c ite d , 
p ro v id e  s o m e  
so lu tio n  to  th e  
p r o b l e m  o f  
a l t e r n a t i v e  
m a te ria ls  in tim e s  
c f  sh o r ta g e  of 

th o se  tra d itio n a lly , em p lo y e d , c a n n o t be
o v e r  e s t im a te d  w h ere  b ig  c o n su m e r in te r 
ests o f th e  ty p e  we a re  d iscu ss in g  a re  
c o n ce rn ed . In  th e  first p lace , su ch  w o rk  
a ssu re s  th e  w e ll-b e in g  of th e  c o u n tr y ’s 
t r a n s p o r t .  M o reo v er, in  ta k in g  th is  
co u rse , th e  ra ilw a y  sy s te m  n o t  o n ly  does 
a  se rv ice  to  itse lf, b u t ,  fu r th e rm o re , 
a ss is ts  p a r tic ip a tin g  in d u s tr ie s .

T h e  M .7  g o ods w ag o n  of th e  S ta te  
R a ilw a y s  p ro v id e s  a n  e x ce lle n t e x a m p le  
o f  th e  w ay  in  w h ic h  e x tru d e d  se c tio n s  
h a v e  b een  a p p lie d  in ra ilw a y  c o n s tru c 
tio n  te c h n iq u e . T h ese  lo n g  tru c k s ,

TH E  K.2-type goods wagon with light- 
metal roof, light-metal doors, and 
light-metal ventilating shutter. Especially, 
noteworthy is the fact that the bearings 

of this vehicle are also in an aluminium- 
base alloy.
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w ith  th e ir  low  b u ild , a re  c a p a b le  of c a r ry 
in g  m assiv e  lo ad s . I t  sh o u ld  b e  m ad e  
c le a r  t h a t  th e  d e v e lo p m e n ts  w h ich  h a v e  
b een  d e sc rib e d  a p p ly  e q u a lly  to  s u b 
s id ia ry  se rv ice s a n d  m o u n ta in  ra ilw a y s . 
O n  e v e ry  lin e  in  S w itz e r lan d  th e r e ‘ a re  
se rie s  o f co ac h es , th e  sk in s  o f w h ich  c o n 
s is t o f l ig h t  m e ta l;  w e  m a y  q u o te  th e  
M o n ta n a  V e rm a la  a n d  th e  G u r te n b a h n .

A s in s tan c es  o f sp e c ia l c o n s tru c tio n s  
m a y  a lso  b e  c ite d  lig h t-a llo y  tro lle y s  
em p lo y e d  b y  th e  S ta te  R a ilw a y s  fo r 
m a in te n a n c e  sta ff en g ag e d  in  th e  re p a ir 
in g  of tro lle y  w ires. W h e n  th e  w o rk  in 
h a n d  is f in ish ed , th e s e ' w ag o n s  a n d  
tro lle y s  m u s t be  re a d ily  re m o v a b le  fro m  
th e  tra c k , a s  m a y  b e  w ell u n d e rs to o d .

T o  i llu s tra te  th e  in c re a s in g  te n d e n c y  
m an ife s te d  fo r  so m e  y e a rs  b y  tra m w a y  
c o m p a n ie s  to  go  o v e r  to  l ig h t-m e ta l sk in  
c o n s tru c tio n , we m a y  c ite  th e  case  o f 
Z ü ric h , w h ich  h a s  re c e n tly  p u t  in to  o p e ra 
tio n  a  p a sse n g e r  s tre e t  c a r  w ith  v e ry  
la rg e  s e a tin g  c a p a c ity . T h e  w h o le  s t ru c 
tu re  o f th is  v eh ic le  is in  l ig h t  m e ta l.  T h e  
se c tio n  su p p o r t in g  th e  ro o f w a s  fin ish ed  
e n tire ly  to  sh a p e  in  th e  w o rk s  a n d  
d e liv e re d  to  th e  a sse m b ly  sh o p s  in  one 
p iece . A s a  re su lt  o f th e  use  o f l ig h t 
m e ta ls , d e a d w e ig h t h a s  b e en  re d u ce d  to  
a  figure  of 120 k g . p e r  p a sse n g e r, a n d  
th e re  is a  p o ss ib ility  th a t ,  b y  th e  u se  o f 
fo rg ed  l ig h t-m e ta l b u ffe r-c o u p lin g  u n its , 
to g e th e r  w ith  th e  a p p lic a t io n  o f lig h t-  
a llo y  w h eels , th is  f ig u re  m a y  b e  still 
fu r th e r  re d u c e d .

T o  c o n c lu d e  th is  a c c o u n t, . a  b rie f  
sk e tc h  w ill no w  b e  g iv en  o f th e  m o re  
re c e n t ten d e n c ie s  in s t ru c tu ra l  te c h n iq u e  
fo r l ig h t m e ta ls k T h e se  a re  b a se d , p r in c i
p a lly , o n  th e  d e v e lo p m e n t w ith in  th e  p a s t  
few  y e a rs  o f s a tis fa c to ry  e le c tr ica l spo t- 
w e ld in g  sy s te m s fo r  l ig h t  a llo y s . T h e  
e v o lu tio n  in  th e  p e rio d  1938-39 of a  s e a m - . 
w e ld in g  te c h n iq u e  fo r th e  co m p le te  
sh e e tin g  o f c o ac h es  in  l ig h t  m e ta l h a s  
re su lte d  in  su ffic ien t p ra c t ic a l  e x p e rien c e  
b e in g  g a in e d  to  ta k e  a  f u r th e r  s te p  fo r
w a rd  a n d  to  ju s t ify  th e  a sse m b lin g  of 
th ese  s tru c tu re s  b y  m ea n s  of sp o t-  
w e ld in g . A  n e ce ssa ry  c o n d itio n  fo r  th is  
to  b e  s a t is fa c to ry  w as th e  d e v e lo p m e n t 
o f  su i ta b le  sp o t-w e ld in g  m a c h in e s  w h ic h

c o u ld  h a n d le  m a te r ia l  u p  to  2 m etres  lo n g  
a n d  in  th ic k n e sse s  o f 2-3 m m . P la n t  of 
th is  c a lib re  b y  v a r io u s  m a n u fa c tu re rs  is 
a lre a d y  in  e x is te n ce  in  S w itz e r lan d  a n d  
w o rk  h a s  a lre a d y  co m m e n ce d  on  th e  
c o n s tru c tio n  of la rg e  c o ach es , th e  sy s tem  
em p lo y e d  e n ta i lin g  a s  a  firs t o p e ra tio n  
th e  sp o t-w e ld in g  of th e  sh e ll to  th e  l ig h t-  
m eta l fra m e w o rk .

In  th e se  a ssem b lie s  n o ta b le  use  h a s  
b een  m a d e  of e x tru d e d  se c tio n s , a n d  in  
m a n y  c ases i t  h a s  b eco m e  p o ss ib le  to  b u ild  
u p  m assiv e  sec tio n s b y  th e  " s p o t t i n g ”

CO A C H  on the Rifomwerk wire-rope rail
way. In this and similar instances where 
reduction of deadweight is all-important,

extensive use is made of light alloys.

to g e th e r  of v a r io u s  a p p ro p r ia te  sm a lle r  
e x tru s io n s . I n  th is  w ay  sp o t-w e ld in g  
h a s  p e rm it te d  th e  a t ta in m e n t  o f n ew  a n d  
b e tte r  d e s ig n s  o f b o x  s t ru c tu re  fo r  th e  
c o ac h  flo o rin g , th e  p ro d u c t  b e in g  v e ry  
l ig h t  a n d  y e t  h ig h ly  re s is ta n t  to  b u c k lin g  
o r  ex cessiv e  d e flec tio n . B ecau se  of th e  
e x tra o rd in a ry  d e c re a se  in  d e a d w e ig h t 
a c h ie v e d , it is a n tic ip a te d  t h a t  th ese  
tra m s  (w h ic h  h a v e  a lr e a d y  g o n e  in to  
m ass p ro d u c tio n )  m a y  p ro v e  su i ta b le  fo r  
u se  in  c o n ju n c tio n  w ith  th e  l ig h t-a llo y  
w h eels p re v io u s ly  re fe rre d  to .



D S  T U B E  C O . L T  D. &  
D S  R O L L I N G  M I L L S  L T D . 
B IP M IN C .H A M .i l .

f l s  0 / t - S C f  C / ' M I

T a s t e s  w i l l  a l w a y s  v a r y  r e g a r d i n g  W H E R E  
p e o p l e  p u r c h a s e  c o m m o d i t i e s .  S o m e  p r e f e r  
S t r e e t  m a r k e t s — o t h e r s  a  r e a l l y  a t t r a c t i v e  s h o p .

A n d ,  “ t a l k i n g  s h o p  a s  w e  m u s t ,  m a y  w e  
e m p h a s i s e ,  t h a t  R E Y N O L D S  L IG H T  A L L O Y S  in  
p l a i n ,  p o l i s h e d  o r  a n o d i c a l l y - c o l o u r e d  f i n i s h e s  
A R E  A G A I N  A V A IL A B L E  f o r  f r a m i n g  a n d  
f a c a d e s  o f  S h o p - e x t e r i o r s ,  a s  a l s o  f o r  e v e r y  
d e t a i l  o f  t h e i r  i n t e r i o r  c o n s t r u c t i o n  a n d  d e c o r 
a t i o n .

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

s t r o n g ,  l i g h t ,  f i r e - p r o o f  a n d  u n t a r n i s h a b l e  
“ c o n s t r u c t i o n s ”  t o  g e t  i n  t o u c h  w i t h  u s  
. w i t h o u t  d e l a y .
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I L F O R D  L e a d  S c re e n s
f o r  I n d u s t r i a l  R a d i o g r a p h y

200 kVp 10 mA 5 mirt. 36 m . 200 kVp 10 mA 3 m m .  36 /n.

IL F O R D  L E A D  S C R E E N S  IM P R O V E  R A D IO G R A P H IC  Q U A L IT Y

E very  d iscern in g  in d u str ia l ra d io g ra p h e r  is aw are  o f  the  beneficial ac tio n  o f  lead  
•oil p laced  in c o n ta c t w ith  each  side o f  th e  film  in o v e rco m in g  th e  h a rm fu l effects 
o f  sc a tte re d  ra d ia tio n .

U ford  L im ited  hav e  m ad e  a  th o ro u g h  in v es tig a tio n  in to  th e  p ro b lem  o f  find ing  
th e  m o st su itab le  lead  a llo y  an d  o f  d e te rm in in g  th e  o p tim u m  th ick n ess o f  th e  foil. 
A s a  resu lt they a re  n o w  ab le  to su p p ly  a t eco n o m ica l p rices lead screens c o n sis tin g  
of fro n t a n d  b a ck  th icknesses o f  foil m ad e  o f  a  lead  a llo y  specia lly  se lec ted  fo r  its 
d u ra b ili ty  a n d  ra d io g ra p h ic  efficiency. Ilfo rd  L ead  S creens a ffo rd  th e  fo llo w in g  
a d v a n ta g e s :—

1 M a x i m u m  reduction of scattered radiation reaching the film giving the 
greatest possible improvement in contrast.

2 Reduction of exposure times up to 50 per cent.
3 Complete freedom from grain.
4 Definition indistinguishable from that obtained with non-screen exposures.
5 M a x i m u m  flexibility and pliability. .
6 M a x i m u m  hardness of surface compatible with a useful intensifying action.

Descriptive pamphlet is available on application

I L F O R D  L I M I T E D  • I L F O R D  * L O N D O N
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I n s p e c t io n  o f

L i g h t - a l l o y  F o r g i n g s

Reviewing, B riefly, the Duties o f Inspectors in the 
Stamp Shop and Associated Departments, and the 

Organisation o f an

T O p ro d u c e  so u n d  lig h t-a llo y  fo rg in g s 
i t  is e ssen tia l t h a t  a n  effic ient in sp ec 
tio n  o rg a n iz a tio n  b e  in  o p e ra tio n . 

In sp e c tio n  o f su ch  w o rk  is b y  110 m e a n s  
a n  e asy  ta s k ;  o n ly  th o se  w ith  a  co m p le te  
k n o w le d g e  of fo rg in g s m a n u fa c tu re  
sh o u ld  b e  em p lo y e d  
on  sp e c ia liz ed  w o rk  
o f th is  k in d .

R aw  M aterial
O n re c e ip t o f th e  

ra w  m a te r ia l ,  th e  
in sp e c to r  m u s t firs t 
e s t a b l i s h  c a s t  
i d e n t i f i c a t i o n .
F a i lu re  to  do  so a t  
th is  s ta g e  m ay  
re s u lt  in  se rio u s 
c o n se q u e n c e s  la te r  
o n , n o t  o n ly  d u r in g  
th e  m a n u fa c tu re ,  
b u t  a f te r  th e  fin ish ed  a r tic le s  h a v e  le f t  th e  
w o rk s . T h e  c a s t n u m b e r  a n d  m a te ria l  
sp e c if ica tio n  sh o u ld  b e  s ta m p e d  on  each  
b a r  o r  b ille t,  to g e th e r  w ith  a  s ta n d a rd  
c o lo u r m a rk in g ; a lth o u g h  th e  la t te r  is n o t 
a b so lu te ly  n ece ssa ry  p ro v id e d  th a t  th e  
fo rm e r  id e n tif ic a tio n  is leg ib le  a n d  
c o rre c t. D o c u m e n ta tio n s  a c c o m p a n y in g  
th e  m a te r ia l  sh o u ld  c o n ta in  a ll in fo rm a 
tio n  re g a rd in g  id e n tity , a n d  a lso  th e  
re c o m m e n d e d  h e a t  t re a tm e n t  a n d  te m 
p e ra tu re s  a s  spec ified  b y  th e  ra w  m a te r ia l  
m a n u fa c tu re rs .

A f te r  th e  e s ta b lish m e n t of id en tif ic a 
t io n , th e  m a te r ia l  sh o u ld  b e  in sp ec ted  to  
p ro v e  freed o m  fro m  d e fec ts . T h is  m a y  
b e  d o n e  b y  a  f ra c tu re  te s t  a n d  v isu a l 
e x a m in a tio n , a f te r  w h ic h  a  sa m p le  sh o u ld  
b e  a n a ly se d  to  ch ec k  c h e m ic a l c o m p o s i
t io n . O w in g  to  th e  n u m b e r  of sp ec ifica-

Inspection System

t io n s  b e in g  w o rk e d  to  n o w a d a y s , it is of 
p a r a m o u n t  im p o r ta n c e  th a t  a ll  m a te r ia l  
be  k e p t  w ell se g re g a te d  in  o rd e r  to  
p re v e n t  a n y  p o ss ib ility  o f m ix in g .

In spection  in th e  S ta m p  Shop
W h e n  h e a t in g  

l ig h t  a llo y s  fo r  
fo rg in g , i t  is th e  
r e sp o n s ib ili ty  o f  
t h e  in sp e c tio n  
d e p a r tm e n t  to  see 
t h a t  th e  co rre c t 
so a k in g  tim e s  b e  
g iv en  a t  th e  te m 
p e ra tu re s  re c o m 
m e n d e d  b y  th e  
m a te r ia l  m a n u fa c 
tu re rs . A ll h e a t in g  
fu rn a c e s  m u s t be 
e q u ip p e d  w ith  a 
p y ro m e te r , w h ic h  

is c h ec k ed  a t  re g u la r  in te rv a ls  to  e n su re  
t h a t  th e  te m p e ra tu re s  sh o w n  a re  c o rre c t.

M istak es o f ten  o c cu r w h e n  h e a tin g  
m e ta l fo r  fo rg in g . O v e rh e a tin g  m a y  
o c c u r  if a  c a re fu l w a tc h  b e  n o t  k e p t  on  
th e  te m p e ra tu re  o f th e  fu rn a c e ;  o v e r
h e a te d  m e ta l  c an  a lw ay s  b e  d e te c te d  b y  
la rg e  g ra in  size  o r "  b lis te r in g  ”  o n  th e  
su rfa c e . T o o  low  a  te m p e ra tu re  w ill a lso  
g iv e  tro u b le .

T h e  first few  fo rg in g s  m a d e  a t  th e  
h a m m e rs  sh o u ld  b e  c h eck ed  d im en sio n - 
a lly  a n d  v isu a lly  b y  th e  in sp e c to r , w ho  
m u st d e te rm in e  w h e th e r  p ro d u c tio n  b e  
c o n tin u e d  o r  s to p p e d  p e n d in g  som e a l te ra 
tio n  to  d ies , t e m p e ra tu re ,  o r  w h e re v e r  th e  
d isc re p a n c y  m a y  lie . I f  th e  fo rg in g s  b e  
c o n s id e re d  s a tis fa c to ry  a f te r  th is  ch eck , 
p ro d u c tio n  m a y  co n tin u e .

Im m e d ia te ly  a f te r  le a v in g  th e  h a m m e rs

J O B C A R D

Date Customer

Works Order No. Quantity on Order

Cast No. Material Specn.

Description and 
Part No.

Material Supplier

Advice Note No.

Fig. 1.— Illustrating layout of typical job card.
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Date

Batch No.

Cast No.

Works Order No. 

Material Supplier

B A T C H  C A R D

Customer 

Specification 

Part No.

Advice Note No.

FI NA L I N S P E C T I O N

Satisfactory Rectified Scrap Inspector's Stamp

•

Passed to Despatch Stores (Date)

Signed............................ Inspector.

Fig. 2,— Batch card (front).

th e  fo rg in g s  a re  "  c lip p e d  ”  a n d  th e n  
re tu rn e d  to  th e  h a m m e rs  fo r  a  lig h t 
“  ta p p in g  ”  to  se rv e  a s  a  fin a l s e ttin g  
o p e ra tio n . I t  is th e  d u ty  of th e  in sp e c to r  
to  see t h a t  a ll c lip p in g s  b e  k e p t  se g re 
g a te d  in  b a g s , se c u re ly  fa s te n e d , w ith  a 
ta l ly  a t ta c h e d  b e a r in g  th e  c o rre c t id en tif i
c a tio n .

In  o rd e r  to  e n su re  t h a t  th e  c o rre c t 
id en tif ic a tio n  o f th e  fo rg in g s  is m a in 
ta in e d , a  jo b  c a rd  sh o u ld  be  ra ised  
im m e d ia te ly  p r io r  to  s ta m p in g  (F ig .  1); 
th is  w ill a c c o m p a n y  th e  w o rk  u p  to  th e  
h e a t  t r e a tm e n t  s ta g e  a n d  w ill th e n  be 
re p la c e d .b y  a  b a tc h  c a rd  (F ig s . 2 a n d  3 ) . 
A  b a tc h  o f fo rg in g s  is d e fin ed  a s  th e  
n u m b e r  re q u ire d  to  c o n s titu te  o n e  h e a t-  
tre a tm e n t- fu rn a c e  c h a rg e .

H ea t T rea tm en t
In  g e n e ra l, l ig h t-a llo y  fo rg in g s  a re  

re q u ire d  in  th e  h e a t- tre a te d  c o n d itio n , 
a lth o u g h  th e re  a re  o ccasio n s w h e n  th e y  
m a y  b e  used  in  th e  “  a s-fo rg ed  ”  c o n 
d itio n . C o m p le te  h e a t  t r e a tm e n t  ta k e s  
p lac e  in  tw o  s ta g e s :—

(1 )  S o lu tio n  tr e a tm e n t.
(2 ) A ge in g .

S o lu tio n  tr e a tm e n t  m u s t b e  c a r r ie d  o u t 
w ith in  th e  ra n g e  of te m p e ra tu re  s t ip u 
la te d  b y  th e  m a te r ia l  m a n u fa c tu re r ,  a n d  
it  is th e  d u ty  of th e  in sp e c to r  to  see th a t  
th is  is d o n e . R a p id  co o lin g  b y  q u e n c h in g  
in  w a te r  fo llow s u n le ss  o th e rw ise  s ta te d .  
Q u e n ch in g , fo llo w in g  so lu tio n  tre a tm e n t,  
re n d e rs  th e  m a te r ia l  q u ite  so ft. S h o u ld  
th e  la t te r  p ro cess  b e  c a r r ie d  o u t e ith e r  
b e low  o r  a b o v e  th e  ra n g e s  spec ified , th e  
r e su lt  m a y  b e  fa ilu re  to  m ee t th e  
m ec h an ic a l re q u ire m e n ts . A g e in g  t r e a t 
m e n t m a y  b e  p e rfo rm e d  in tw o  w ay s , 
e ith e r  n a tu ra l ly ,  t h a t  is a t  ro o m  te m p e ra 
tu re  fo r  a  p e r io d  o f a b o u t  five  d a y s , o r  
a r tif ic ia lly , b y  h e a tin g  a t  a  te m p e ra tu re  
fo r  a  g iv e n  tim e  a s  la id  d o w n  b y  th e  
m a te r ia l  m a n u fa c tu re r .

S o lu tio n  t r e a tm e n t  m a y  b e  c a r r ie d  o u t 
in h o t-a ir  c irc u la t in g  fu rn a c e s  o r  sa lt 
b a th .  W h ic h e v e r  m e th o d  b e  em p lo y e d , 
th e  in sp e c to r  m u s t  sa tis fy  h im se lf  th a t  th e  
c o rre c t t r e a tm e n t  te m p e ra tu re s  a n d  
so a k in g  tim e  b e  g iv en ; a n y  d iv e rg e n ce  
fro m  th is  s t ip u la t io n  is to  be  m a d e  o n ly  
b y  h is  a u th o r i ty .  P y ro m e te rs  re co rd in g  
th e  te m p e ra tu re s  o f th e  h e a t  t r e a tm e n t 
fu rn a c e s  sh o u ld  b e  c h ec k ed  re g u la r ly  a t
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Furnace No.

Quantity Per Batch

Soaked

Ageing Period ..

Test Report No.

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

Hours on °C. Water Quench 

I Days at Room Temperature 

( Hours Soak on °C. Air Cooled

I Forged.... mms. Hardness No.
Brinell on Test Bars H i I l l  '

I Extruded ....mms. Hardness No.

Brinell on Forgings H / I I  .. %  Brinelled

Test Piece Dimensions :— Dia. Area sq. ins ins. Gauge

.1% Proof Stress Max. Stress Elongation %

Fig. 3.— Batch card (back).

cen t.

cen t.

(b y

(b y

th e  in sp e c to r 's  d isc re tio n  to  e n su re  th e ir  
a c c u ra c y .

P ickling
A ll fo rg in g s  a re  re q u ire d  to  b e  p ick le d  

b e fo re  fin a l in sp e c tio n . T h is  m a y  b e  
d o n e  in a  n u m b e r  of w ay s, th e  m o st 
c o m m o n  b e in g :—

S u lp h u r ic  a c id , 12 p e r  
v o lu m e ) .

S o d iu m  f lu o rid e , 1.5 p e r  
w e ig h t) .

T h e  p a r ts  sh o u ld  b e  im m ersed  in  th is  
so lu tio n  fo r  a  p e rio d  o f 10 m in s . a t  a 
te m p e ra tu re  o f a b o u t  20 d eg rees  C.

A fte r  th is  t r e a tm e n t  th e  p a r ts  a re  
r in se d  in  w a te r  a n d  th e n  in a  so lu tio n  
o f 50 p e r  c e n t, n itr ic  a c id  fo r  a b o u t  
o n e  m in u te , a n d  fin a lly  in  h o t  w a te r  n o t 
e x ce ed in g  50 d e g ree s  C ., a n d  d r ie d . I t  
is a d v is a b le  to  c a r ry  o u t fin a l in sp e c tio n  
as soon  a s  poss ib le  a f te r  th is  p rocess , a s  
th e  b r ig h tn e ss  of th e  m e ta l te n d s  to  a ss is t 
in  th e  d e te c tio n  o f a n y  su rfa c e  d e fec ts  
a n d  a lso  g iv es  a n  id ea  o f th e  g ra in  size 
o f  th e  m e ta l.

Test P ieces
P r io r  to  p ic k lin g , th e  h e a t  t r e a tm e n t  

m u s t b e  p ro v e d . E a c h  h e a t- tr e a tm e n t  
b a tc h  sh o u ld  b e  a c c o m p a n ie d  b y  th re e  
te s t p ieces, w h ic h  m a y  b e  e ith e r  "  as 
fo rg ed  ”  o r  in  th e  e x tru d e d  c o n d itio n . 
F o rg e d  te s t p ieces u su a lly  g iv e  b e t te r  
m ec h an ic a l figu res th a n  th e  e x tru d e d  
b a r, th is  b e in g  d u e  to  th e  e x tra  work- 
a p p lie d  to  th e  m e ta l.  T h e  in sp e c to r  m u s t 
see th a t  all te s t  p ieces  a re  c o rre c tly  
id en tified , a n d  m a d e  fro m  th e  sam e  
m a te r ia l  a s  th e  fo rg in g s , a n d  tru ly  
re p re se n ta t iv e  of th e  la t te r .  A f te r  sa t is fy 
ing  h im se lf  t h a t  th e  c o rre c t h e a t  t r e a t 
m en t a n d  a g e in g  h a v e  b e en  g iv en , he  
m a y  o rd e r  o n e  te s t  p iece  to  b e  m a c h in e d  
a n d  p u lle d . I f  i t  m ee ts  sp ec ifica tio n  
d e m a n d s , th e  b a tc h  m a y  go  fo rw a rd  fo r  
final in sp e c tio n . S h o u ld  th e  te s t  p iece  
fa il, h o w e v e r , th e  b a tc h  m a y  b e  re -liea t- 
t r e a te d  w ith  th e  tw o  re m a in in g  te s t  p ieces 
a n d  re -te s ted , a f te r  w h ic h , if a ll r e q u ire 
m e n ts  a re  m et, th e  b a tc h  m a y  b e  p assed  
to  fin a l in sp e c tio n , o th e rw ise  th e  w o rk  
m u s t b e  re je c te d .
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F in a l  in sp ec tio n  m u s t  ta k e  p lac e  in  a  
w e ll- lig h te d  a n d  p ro p e rly  e q u ip p e d  ro o m  
d es ig n ed  to  h o u se  th e  p rec is io n  m e a su rin g  
in s tru m e n ts ,  m ic ro sco p es a n d  o th e r  
a p p a r a tu s  w h ic h  go  to  m a k e  a n  efficient 
f in a l- in sp ec tio n  d e p a r tm e n t.

A ll fo rg in g s  m u s t  be  free  fro m  c rac k s , 
la p s , fo ld s a n d  b lis te rs , a n d  c o rre c t in  
e v e ry  re sp ec t to  d ra w in g  re q u ire m e n ts .

Final Inspection I f  th e  in sp e c to r  c o n s id e rs  th e  fo rg in g s  
sa tis fa c to ry , h e  a d o p ts  th e  fo llo w in g  p r o 
c e d u re s :—

(a )  A ll la rg e  fo rg in g s  m u s t  b e  
s ta m p e d  w ith  a ll th e  n ece ssa ry  id en tif i
c a tio n , a n d  in sp e c tio n  s ta m p .

(b) A ll sm a ll fo rg in g s  m u s t  b e  p a c k e d  
in  b a g s , se c u re ly  fa s te n e d  a n d  ta ll ie d , 
th e  ta l ly  b e a r in g  a ll id e n tif ic a tio n  a n d  
th e  fin a l in sp e c tio n  s ta m p .

F o u n d i n g  o f  M a g n e s i u m  A l l o y s

The Properties o f Moulding Sands Suitable fo r 
the Magnesium Foundry are Discussed in the 
Fight o f Theory and Practice, Together with the 
Nature and Purpose o f Inhibitors. ( Continued 

from  “  Light Metals ”  ip^ j/S/d )

M a g n e s i u m  a llo y s , of low  specific  
g ra v ity  w h e n  so lid , a re , o f co u rse , 
even  less d en se  w h en  flu id . A t 

a b o u t  700 d e g ree s  C ., th e  specific  g ra v ity  
of m o lten  m a g n e s iu m  is no  m o re  th a n  1.5; 
i t  h a s , th e re fo re , l ittle  h y d ro s ta tic  p re s 
su re . T h is  fa c t,  a n d  th e  fa c t  th a t  m a g 
n e siu m  a t  e le v a te d  te m p e ra tu re s  is e x p lo 
s iv e ly  re a c tiv e  w ith  w a te r , g o v e rn  th e  
p h y s ic a l a n d  c h em ica l re q u ire m e n ts  o f 
sa n d  to  be  u sed  fo r u ltra - lig h t-a llo y  
m o u ld in g .

T h e  low  d e n s ity  v a lu e  o f th e  m a te r ia l  
m ea n s , in p ra c tic e , th a t  a ir  o r  g as p o c k e ts  
w ill p re se n t  c o m p a ra t iv e ly  g re a t  re s is tan c e  
to  th e  flow ing  m e ta l, a n d  la c k  o f d efin itio n  
o n  s h a rp  c o rn e rs  w o u ld  te n d  to  b e  p ro 
d u c ed  if s te p s  w ere  n o t  ta k e n  to  see th a t  
b a c k  p re ssu re  w as m in im iz e d . V e n tin g , as 
p ra c tis e d  in  th e  m o u ld in g  of o th e r  m eta ls , 
is, fo r re a so n s  w h ich  w ill a p p e a r  la te r ,  
n o t  su ffic ien t. T h e  firs t re q u ire m e n t is, 
th e n , th a t  th e  sa n d  ch o sen  sh a ll be  
“  o p e n ,’' o r  p e rm e a b le , to  a  suffic ien t 
e x te n t  to  p re s e n t  n o  re s is tan c e  to  th e  
p a ssa g e  o f a ir  o r  g a s  fro m  th e  m o u ld  
c a v ity  to  th e  o u ts id e  a tm o sp h e re .

I t  w ill be  a p p re c ia te d  t h a t  th e  p la s tic ity

of a  m o u ld in g  sa n d  d e p e n d s  u p o n  th e  
m o is tu re , e ith e r  lo o se ly  h e ld  b y , o r  c h em i
ca lly  c o m b in e d  w ith , th e  c la y  t h a t  g iv es  
th e  sa n d  its  b o n d  o r  co h ere n ce . I n  a  
n a tu ra l  m o u ld in g  s a n d , th is  m o is tu re  m ay  
a m o u n t to  10 p e r  c e n t .,  w h ich  seem s, on 
th e  face  o f it, to  be  a  la rg e  a m o u n t  of 
w a te r  to h a v e  a b o u t  w h e re  m o lten  m a g 
n e s iu m  is c o n ce rn ed . M o istu re  in  m a g 
n e s iu m  m o u ld in g  s a n d  m u st, th e n , be  k e p t  
to  a  m in im u m , a n d  ev en  th is  m in im u m  
m u s t  b e  p re v e n te d  fro m  re a c tin g  w ith  th e  
m o lten  m e ta l. H o w  is th e  c o m b in a tio n  
of p ro p e rtie s  th u s  in d ic a te d  to  b e  
ach iev ed ?

S p ec ia l s a n d  m ix tu re s , e la b o ra te d  on 
th e  b a s is  o f w a sh e d  silica  s a n d  a n d  so- 
c a lled  "  s y n th e tic ,”  a re  u sed . T h e  se lec
tio n  of silica  sa n d  of su ita b le  u n ifo rm  
g ra in  size p ro v id e s  m a x im u m  p e r 
m e a b ility , b u t  su ch  a  sa n d  does n o t, o f 
co u rse , c o n ta in  a n y  b o n d  m a te ria l,  a n d  
m o u ld in g , o th e r  th a n  o f th e  sea -sh o re  
v a r ie ty ,  is a n  im p o ss ib ility . B o n d  is  p r o 
v id ed  b y  th e  a d d it io n  of b e n to n ite , o r  a n  
E n g lish  c h in a  c la y , th e se  su b s ta n c e s  
h a v in g  th e  p ro p e rty  o f a b so rb in g  w a te r  
to  fo rm  a  p la s tic  c la y . A lth o u g h  o n ly  a
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sm a ll a m o u n t  o f c lay  is a d d e d , its in flu 
ence  sp re a d s  th ro u g h o u t  th e  m ass  of s a n d , 
tra n s fo rm in g  a  h e a p  of f re e - ru n n in g  silica  
in to  a  p la s tic  m ass t h a t  m a y  b e  m o u ld e d  
in to  m o re  o r  less p e rm a n e n t  sh a p e s . O n ly  
su ffic ien t w a te r  is a d d e d  to  a c h ie v e  th is  
o b jec t.

B u t, a s  w e h a v e  sa id , reac tio n  w ith  ev en  
th is  sm a ll a m o u n t o f w a te r  m u s t  b e  p re 
v e n te d . T h e  n o rm a l m e th o d s  fo r  p re v e n t
in g  a ir  a n d  w a te r  a t ta c k  on  m e ta ls  offer 
a n  in s tru c tiv e  ■ c o m p a riso n  w ith  th e  
m e th o d s  a d o p te d  in m ag n e s iu m  fo u n d ry  
te c h n o lo g y . I ro n  is p re v e n te d  fro m  r u s t 
in g  b y  re d -le ad  p a in t in g , steel b y  c e r ta in  
fo rm s of e le c tro -p la tin g , a n d  b r ig h t  
a n n e a lin g  is a c c o m p lish e d  b y  h e a t  t r e a t 
in g  in  a b se n c e  o f o x y g e n  o r  in  th e  p resen ce  
o f a n  in e r t  g a s  ( in e r t, b e ca u se  i t  d o es n o t  
re a c t w ith  th e  m e ta l b e in g  t r e a te d ) .  P r o 
tec tio n , in  a g e n e ra l sense , m a y  b e  
o b ta in e d  b y  p u t t in g  on  a b la n k e tin g  film  
o r, n e g a tiv e ly , b y  re m o v in g  th e  so u rce  of 
o x id a tio n .

H is to r ic a lly , th e  la t te r  m e th o d  w a s  
a p p lie d  to  m ag n e s iu m -a llo y  m o u ld in g . 
E a r ly  a tte m p ts  a t  s a n d  c a s tin g  in v o lv e d  
th e  u se  o f  m o u ld s  h e a te d  u n til  a ll th e  
m o is tu re s  h a d  b een  d r iv en  ofl. S u ch  
m o u ld s , a s  m ig h t be  e x p ec te d , w e re  v e ry  
l ia b le  to  d a m a g e , a n d  th e  r e s u l ta n t  c a s t
in g s h a d  n o t, th e re fo re , a  good  su rface  
a p p e a ra n c e .  T o -d a y , p ro tec tiv e -film - 
f o r m e r s , a re  in c o rp o ra te d  in  th e  sa n d . 
M a n y  su b s ta n c e s ,h a v e  b e en  p ro p o se d , b u t  
i t  c a n  b e  sa id  th a t  th e  th re e  ch em ica ls , 
su lp h u r , b o ric  a c id  a n d  a m m o n iu m  h y d r o 
g en  flu o rid e  a re  no w  u sed  th e  w o rld  o v e r  
fo r  th e  p u rp o se , e ith e r  s in g ly  o r  in  co m 
b in a tio n .

T h e  w h o le  s u b je c t  o f o x id a tio n -p re v e n -  
t io n  o f m ag n e s iu m , w h e th e r  in  th e  so lid  
o r  l iq u id  s ta te s , is  so  im p o r ta n t  t h a t  som e 
sp a c e  m a y  w ell be  d e v o te d  to  a  c o n s id e ra 
tio n  o f  th e  th e o re tic a l b a c k g ro u n d . S u r 
p r is in g ly  l ittle  in fo rm a tio n  is a v a ila b le  on 
th e  p ro b le m . I t  u sed  to  b e  s ta te d  ra th e r  
v a g u e ly  th a t  s u lp h u r  d io x id e  so m ehow  
d ilu te d  th e  a ir  a n d  h en ce  a id e d  in  p r e 
v e n tin g  b u rn in g  of m o lte n  m ag n e siu m , 
b u t  th e  f a c t  th a t  m ag n e s iu m , once  ig n ite d , 
w o u ld  c o n tin u e  to  b u rn  in  s u lp h u r  d io x id e  
w ith  d eco m p o s itio n  o f th e  gas w a s  o ften

c o n v e n ie n tly  fo rg o tte n . T h e  su b s ta n c e s  
m en tio n ed — su lp h u r , b o ric  ac id , a m m o 
n iu m  h y d ro g e n  flu o rid e— a re  now  reco g 
n ized  a s  in h ib ito rs , a n d  th e  o n ly  sa tis fa c 
to ry  th e o ry  e x p la in in g  th e ir  a c tio n  w a s  
p u t  fo rw a rd  in 1936 b y  D e la v a u lt .

D e la v a u lt  b u ilt  u p o n  th e  w o rk  of P illin g  
a n d  B e d w o rth , w h o  sh o w ed , in  a  p a p e r  
to  th e  In s t i tu te  of M etals in 1923, th a t  
o x id es  fo rm ed  u p o n  th e  su rfa c e  o f m e ta ls  
m a y  be  g re a te r  o r  less in  v o lu m e  th a n  th e  
m e ta l ta k in g  p a r t  in th e  re a c tio n . W h en  
th e  v o lu m e  o f th e  o x id e  so  c o n s id e re d  is 
less th a n  th a t  o f th e  m e ta l, th e  film  fo rm ed  
is p o ro u s  a n d  g iv es no  p ro te c tio n ; w h en  
th e  v o lu m e  o f th e  o x id e  is g re a te r  th a n  
th e  m e ta l, th e  film  is c o n tin u o u s  a n d  is 
p ro te c tiv e . P il lin g  a n d  B e d w o rth  fu r th e r  
d e m o n s tra te d  th a t  a  n u m e ric a l fa c to r  
c o u ld  b e  e v o lv e d  c o n n ec tin g  th e  v o lu m e  
o f o x id e  a n d  th e  v o lu m e  of th e  m e ta l f ro m  
w h ich  it w as fo rm ed ; w h en  p ro te c tio n  b y  
o x id e  w as o b ta in e d , th is  fa c to r  w a s  g re a te r  
th a n  o ne , b u t  w h e re  no  p ro te c tio n  w as 
g iv en , th e  fa c to r  w as less th a n  one.

T h is  id e a  w a s  e x te n d e d  b y  D e la v a u lt  
to  m a g n e s iu m  in th e  m o lte n  s ta te , a n d  h e  
sh o w ed  th a t ,  w h ils t th e  o x id e  of m a g 
n esiu m  g a v e  n o  p ro te c tio n , film s o f  c e r ta in  
o th e r  c o m p o u n d s  o f m ag n e s iu m  d id , in  
fa c t,  g iv e  p ro tec tio n . H e  w o rk e d  o u t th e  
P illin g  a n d  B e d w o rth  fa c to rs  a n d  o b ta in e d , 
f ig u res  in d ic a tin g  re su lts  th a t  a re  c o n 
firm ed  b y  e x p e rien c e . F o r  e x a m p le , th e  
fa c to rs  fo r film s fo rm ed  o n  m o lte n  m a g 
n esiu m  b y  th e  fo llo w in g  ag en ts , o x y g e n , 
n itro g e n , su lp h u r , flu o rid es, a re  in  a s c e n d 
in g  o rd e r, flu o rid es p ro d u c in g  a  fa c to r  w ell 
a b o v e  u n ity . T h is  film , th e n , p ro v id es  
m a x im u m  p ro te c tio n . A ll in h ib ito rs  a re , 
to  som e d eg ree , film  fo rm ers . T h e  b es t 
p ro te c tio n  is  g iv en  b y  th o se  t h a t  fo rm  th e  
m o s t c o n tin u o u s  film s.

P ra c tic a l ly ,  i t  m a y  be u n d e rs to o d  th a t  
w h ils t a ll in h ib ito rs  g ive  a  s im ila r  u lti
m a te  re su lt  on  m o lten  m e ta l— th a t  o f iso 
la tio n  o f th e  m e ta l fro m  a ir  o r  m o is tu re  
— th e  su rfa c e  c o n d itio n s  re su ltin g  a re  
s tr ik in g ly  d iffe ren t. M ag n esiu m -a llo y  
c a s tin g s  p ro d u c e d  fro m  su lp h u r  sa n d  are  
s ilv e ry  a n d  b r ig h t  a n d  m a y  b e  p ick led  
w ith o u t d ifficu lty  in  d ilu te  n itr ic  o r  su l
p h u r ic  ac id s ; i t  w o u ld  a p p e a r  t h a t  th e
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film  d u e  to  s u lp h u r  is e ith e r  te m p o ra ry  
o r  h a s  little  p ro te c tiv e  v a lu e  on th e  so lid  
c a s tin g . O n  th e  o th e r  h a n d , c a s tin g s  p r o 
d u c e d  fro m  a m m o n iu m -h y d ro g e n -f iu o rid e  
sa n d  h a v e  a  d is tin c t b lu e  sh een , a n d  a re  
o n ly  e tc h e d  w ith  d ifficu lty  to  a  b r ig h t  
fin ish . T h e  flu o rid e  film  a p p e a rs  to  be  
p e rs is te n t,  a n d  in d eed  h a s  v a lu e  a s  a c o r
ro s io n -re s is tan t m e d iu m . I t  h a s  b een  
n o tic e d  a lso  th a t  m is ru n s  on  th in  sec tio n s 
d u e  to  im p e rfec t m a tin g  of tw o o r  m ore 
m o lte n  m e ta l s tre a m s a re  m u c h  m ore  
c o m m o n  w h en  a m m o n iu m -h y c lro g en - 
flu o rid e  sa n d  is u sed . I n  th is  case, th e  
te n a c i ty  o f th e  in h ib i t in g  film  a c tu a lly  
beco m es a  d is a d v a n ta g e .

I t  m a y  be  m e n tio n e d  in p a ss in g  th a t  
a llo y in g  a d d itio n s  h a v e  b e e n  p ro p o se d  to  
re s tr ic t  th e  o x id iz in g  te n d e n c y  of m a g 
n es iu m  a llo y s . C a lc iu m  a n d  b e ry lliu m  
h a v e  b een  u sed  in sm all a m o u n ts  w ith  
som e e v id e n ce  o f success in  c u tt in g  d o w n  
o x id a tio n  o f th e  m o lte n  m e ta l, b u t  p ro 
g re ss  h a s  n o t  y e t  b een  m ad e  to  o b v ia te  
th e  n e ce ss ity  fo r  th e  a d d it io n  of in h i
b ito rs  to  m ag n e s iu m  m o u ld in g  sa n d .

I n  th e  a b se n ce  of a n  a d e q u a te  in h ib i to r  
c o n te n t,  m o lte n  m a g n e s iu m  a llo y s  a re  
a tta c k e d  w ith  th e  p ro d u c tio n  of a  d ir ty , 
sc a r-lik e  a p p e a ra n c e  on  th e  su rfa c e  of th e  
ca s tin g . W ith  th e  use o f  sa n d  w ith  a  fa ll
in g  in h ib ito r  co n tro l, th is  d e fec t w ill first 
be  seen  on  th ic k  sec tio n s  a n d , o f  co u rse , 
f re q u e n tly  o n  th e  rise rs, a s  th e se  a re  th e  
b ig g es t v o lu m es o f th e  c a s tin g  co n sid e re d  
a s  a  w h o le .

T h e  use  o f su lp h u r  a n d  b o ric  ac id  
to g e th e r  a s  in h ib ito rs  h a s  b eco m e  a sso 
c ia te d  w ith  th e  te c h n iq u e  o r ig in a tin g  in  
G e rm a n y , w h ils t a m m o n iu m -h y d ro g e n -  
f iu o rid e  is a sso c ia ted  w ith  t h a t  k n o w n  as 
th e  E n g lish  sy s te m . I t  a p p e a rs  th a t  th e  
A m e ric an s  a d h e re  less r ig id ly  to  one  o r  
th e  o th e r  sy s te m , b u t  o ften  use  th e  th re e  
w id e ly  k n o w n  in h ib itin g  su b s ta n c e s  
to g e th e r  a t  one  t im e .

B ecau se  of th e  low  m o is tu re  a n d  c lay  
c o n te n t  a n d  m a x im u m  p e rm e a b ility  o! 
m a g n e s iu m  m o u ld in g  sa n d s , th e y  te n d  to  
d ry  o u t  q u ic k e r  th a n  n a tu ra lly  b o n d e d  
s a n d s . T h e  m o u ld e r  h a s  to  g e t u sed  to 
th e  d ry  to u c h  o f th e  s a n d , a n d  fo u n d ry  
o rg a n iz a tio n  h a s  to  b e  su ch  a s  to  a llo w

fre q u e n t  p o u r in g  so th a t  th e  m o u ld s  do 
n o t  d ry  su ffic ien tly  to  c au se  c ru m b lin g  of 
th in  sec tio n s  o f sa n d . A m e ric an  sa n d  
c o m p o s itio n s  o ften  in c lu d e  1 p e r  cen t, of 
d i-e th y len e  g lyco l w h ic h  is a d d e d , p re 
su m a b ly , to  c o m b a t th e  sp eed  o f  d ry in g .

I t  h a s  b een  seen  th a t  th e  o x id iz in g  p r o 
p e r tie s  o f  m o lte n  m ag n e s iu m  a llo y s  a re  
h e ld  in  ch eck , d u r in g  filling  th e  m o u ld , 
b y  e x te rn a l co n d itio n s  c re a te d  b y  sa n d  
a d d it io n s  a n d  c o n tro l. A tte m p ts  h a v e  
b een  m a d e , a s  we h a v e  sa id , b y  a llo y in g  
a d d itio n s , to  p ro d u c e  a llo y s  th a t  d o  n o t  
o x id ize  so  re a d ily  a s  th e  n o rm a l m a g n e 
siu m  c o m p o s itio n s  a n d  th u s  w ou ld  n o t 
re q u ire  su c h  s tr ic t  o b se rv a n c e  o f in h ib i to r  
c o n tro l. A d d itio n s  o f  c a lc iu m  in  th e  p ro 
p o rtio n  of 0.1 p e r  c e n t, d e fin ite ly  red u ce  
speed  of o x id a tio n  to  som e d eg ree , b u t  
n o t to  a n  e x te n t  su ffic ien t to  e lim in a te  th e  
n ecessity  fo r  in h ib ito rs . B e ry lliu m  is 
a d d e d  in  som e fo u n d rie s  in th e  U n ited  
S ta te s ; th e re  does n o t, h o w e v e r, a p p e a r  
to  b e  a n y  re liab le  p u b lis h e d  d a ta .

T h e  u se  o f  c a lc iu m -b e a r in g  m ag n e s iu m  
a llo y  in  m e ta l fo r  g r a v ity  d ie  c a s tin g  
re su lts  in c a s tin g s  o f a  c le a n , s ilv e ry  
a p p e a ra n c e .

F ro m  w h a t  h a s  b een  sa id , i t  w ill h a v e ' 
b e en  c o n c lu d e d  th a t  c a re fu l a n a ly t ic a l  c o n 
tro l o f sa n d  is a  n ecessity , in  o rd e r  th a t  
th is  m o s t im p o r ta n t  in d ire c t  m a te r ia l  is 
a  c o n s ta n t, a n d  n o t  a  v a r ia b le , fa c to r .

N o w  fo r p ra c tic a l,  a s  d is t in c t  fro m  
th e o re tic a l c o n s id e ra tio n s . S ilica  sa n d  c o n 
sis ts  o f p ra c t ic a lly  p u re  s ilica . T h e  ty p e  
u se d  fo r  m a g n e s iu m  m o u ld in g  sh o u ld  be  
w a sh e d  a n d  g ra in  g ra d e d ;  w a sh e d  to  
re m o v e  fo re ig n  o rg a n ic  m a t te r  w h ic h  
w o u ld  fo rm  c a rb o n a c e o u s  g ases  a t  th e  
te m p e ra tu re  o f m o lten  m a g n e s iu m , a n d  
g ra d e d  in  o rd e r  to a ch iev e  a  h ig h  p e r
m e a b ili ty  v a lu e . S a n d  rece iv ed  in to  th e  
fo u n d ry  sh o u ld  be  d ry , o r sh o u ld  b e  d ried  
b e fo re  u se . I t  h a s  b een  fo u n d  th a t  w hen  
80 p e r  c e n t, o f th e  sa n d  is re ta in e d  b y  
a d ja c e n t  la rg e r  sized  se iv es , w ith  th e  
sm a lle s t p ro p o r tio n  o f fines, th e  p e r
m e a b ili ty  w ill be a d e q u a te .  F o r  g u id an c e , 
i t  m a y  b e  n o ted  th a t  se ives 44 a n d  60 m a y  
be  u sed  as th e  a d ja c e n t  te s t  se ives. T h e  
p ra c tic a l re q u ire m e n t is t h a t  th e  sa n d  
sh a ll be  o f u n ifo rm  g ra in  size.

(To be continued. )
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\ T 1 7  " \ Y / "  C  General, Technical
I N r L  W  and C o m m e r c ia l

SH O W N  here is a view of 
the all-aluminium kitchen 
designed by E. R. Gilbert. 
Planned for functional effici

ency, this assembly also meets 
the requirements of modern 
taste and the needs of chang
ing social habits.

A  P l a n n e d  K i t c h e n  in A l u m i n i u m

DE S IG N E D  b y  E . r .  G ilb e r t, th e  m o d e l 
k i tc h e n  in  a lu m in iu m  i l lu s tr a te d  here  is 

in te n d e d  fo r  th o se  w ho  w a n t s o m e th in g  
m o re  th a n  th e  G o v e rn m e n t’s "  m in im u m  
s ta n d a rd  ”  in  h o u s in g  a c c o m m o d a tio n  a n d  
e q u ip m e n t.

T h is  k itc h e n  is ro o m y , a iry  a n d  ch eerfu l 
a n d  la b o u r -s a v in g  to  a  d eg ree , a n d  h a s  been  
la id  o u t  to  m e e t th e  new  c o n d itio n s  u n d e r  
w h ic h  re s id e n t m a id s  w ill e i th e r  be  n o n 
e x is te n t  o r  w ill each  c o s t a t  le a s t  £ 1 5 0  a  
y e a r  fo r  w ag e  a n d  b o a rd . F a c il i t ie s  fo r  e a t 
in g  in  th e  k i tc h e n  h a v e , th e re fo re , b een  
p ro v id e d  in  a  d e lig h tfu l a lc o v e  o r  recess. 
A n o d ized  a lu m in iu m  is su g g e s te d  fo r  th e  
ja c k e t in g  o f th e  v a r io u s  a p p lia n c e s , su c h  as 
th e  co o k e r, r e f r ig e ra to r ,  w a sh in g  m a c h in e  
a n d  w o rk  b e n c h , a n d  fo r  th e   ̂c u p b o a rd -  
in g  a n d  sin k  u n i t .  S ta n d a rd  size u n i t s  a re  
u sed  a n d  th e s e  c a n  be  a d a p te d  fo r e x is tin g  
k itc h e n s .

In te re s tin g  featu res are  in co rp o ra ted  in

th e  cooker; i t  has a  raised, 
oven; w hich can  be qu ickly  
d ism an tled  to  fac ilita te  
cleaMing. T here  is also a 
com bined sink a n d  electric 
d ish-w ashing u n it w ith  a 
telescopic sw ivel tap .

A lum inium  is an  ideal 
m ate ria l for k itchen  ap p li
ances, cupboard ing  a  n d 
k itch en  fu rn itu re . I t  lends 
itself to  assem bly-line p ro 
duction , is easily  k e p t clean, 
an d  can  he anodized and 
dyed  in a wide range of 
a ttra c tiv e  colours. C o s t  
should  com pare  favourab ly  
w ith  v itreous-enam elled  cast 
iron for appliances, and 
w i t  h  tim b er for cup- 
boarding.

Bi r i mi d I n d u s t r i e s ’ R e c o r d

T R U L Y  it  h as been said t h a t  “  an  in s ti
tu tio n  is th e  leng thened  shadow  of one 

m a n ,”  a n d  when LMr. H. J .  Ow en, o ldest 
d irec to r of the  B irm id  In d u s tr ie s . G roup, 
looks back  over the years i t  m ust give him  
grea t sa tisfac tion , fo r he has seen 
a lum in ium  raised  from  an a lm o st unknow n 
q u a n tity  to  first place a m o n g  th e  s tra teg ic  
m etals o f w ar a n d  to  be th e  serious chal
lenger of o lder m eta ls in  the  post-w ar field 
o f tran sp o rta tio n .

I t  w as in 1901 th a t  Mr. Owen happened  
to  see a  pe rsp irin g  m an p ush ing  a  broken- 
dow n m otorcycle a lo n g  New S tree t, B ir
m ingham , a n d  so ch arac te ris tica lly  w en t to  
h is assistance. T h a t  m oto rcyclist proved 
to h e  a  c e rta in  Mr. C lem ent, fo u n d e r o f th e  
C lem ent T a lb o t M otor C o., an d  i t  w as th is 
chance m eeting  th a t  p ro v id ed  M r. Owen 
w ith  h is very  first order for alum inium  
castings for m o to r engines. F ro m  th is 
ro m an tic  b eg in n in g  th e  B irm ingham  A lu
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m in iu m  C a s tin g  Co. (1 9 0 3 ), L td . ,  w as 
fo u n d e d .

A t a  re c e n t  g a th e r in g  o f w o rk ers , M r. 
P e rc y  P r i tc h a rd ,  m a n a g in g  d ire c to r  o f th e  
B irm id  G ro u p , p a id  t r ib u te  to  th e  la te s t  
re c ip ie n ts  o f th e  c o m p a n y 's  lo n g  se rv ice  
a w a rd , w ho  no w  to ta l  n o  few er th a n  300. 
Mr. H . J .  O w en , lo o k in g  n o th in g  lik e  h is 
8 0 -o d d  y e a rs , w as th e re  to  m ak e  th e  
p re se n ta tio n s .

in g  ree l d o es  e m p h a s iz e  th e  p o te n t ia l  d a n g e r  
o f  d e b a s in g  th e s e  m a te r ia ls .

A lu m in iu m  a llo y s , n o  less  th a n  th o se  o f  
th e  h e a v y  m e ta ls , h a v e  b e e n  d e v e lo p ed  
a lo n g  h ig h ly  sc ien tif ic  l in e s  a n d , in  g en e ra l, 
u n c r i t ic a l  ta m p e r in g  w ith  c o m p o s it io n  lead s 
to  d a n g e r . T h e  a n a ly s is  o f  th e  m e ta l  o f 
w h ich  th e  f ish in g  reel sh o w n  is m ad e  is  as 
fo llo w s:— C o p p e r, 2 .5 2  p e r c e n t .  T in , n il o r 
t r .  M a n g a n e se , n il o r  t r .  I ro n ,  <  0 .05  p e r

1 W T A C R O G R A P H
1VI (equivalent 
magnification in 
reproduction =  2) 
showing phenom
enon of intercrystal
line corrosion in the 
substance of a fishing 
reel. This article 
was produced in a 
debased aluminium 
alloy high in zinc, 
and illustrates a 
danger inherent to 
the uncritical use of 
nondescript c o m 
positions.

C u r r e n t  L i g h t - a l l o y  S p e c i f i c a t i o n s

WIT H  re fe re n c e  to  th e  su m m a ry  of 
c u r re n t  l ig h t-a l lo y  sp e c if ic a tio n s  p re 

se n te d  o n  p a g e s  576-5S1 o f  "  L ig h t  M e ta ls  ”  
fo r  D ec e m b e r, 1944, w e  w ish  to  d r a w  a t t e n 
t io n  to  th e  fo llo w in g  c o r r ig e n d a  a n d  
m o d ific a tio n s :— D .T .p .  133b is  now  r e 
p laced  b y  D .T .D . 133c, th e  c o m p o s itio n  o f  
w h ich  re m a in s  th e  sa m e  e x c e p tin g  th a t  th e  
s ilico n  f ig u res no w  re a d  0 .0 5 -0 .2 0 . I n  th e  
case o f lS .T .D . 361, to ta l  im p u rit ie s  (N i., 
M g ., M n „  Z n .)  sh o u ld  re a d  0 .2  p e r  c e n t ,  
m a x . T h e  c o p p e r  c o n te n t  fo r  D .T .D . 36 4 a  
sh o u ld  re a d  3 .0 -4 .8 . S ilicon  c o n te n t  fo r 
D .T .D . 4 2 3 a  sh o u ld  re a d  0 .75 -1 .2 5 . T h e  
iro n  c o n te n t  o f  L .4 5  sh o u ld  re a d  0 .5 -1 .5 ; 
a n d  in  th e  case  o f D .T .D . 197 th e re  sh o u ld  
h a v e  b een  in d ic a te d  th e  p re sen c e  o f  4 .0 -6 ,0  
p e r  c e n t .  iro n .

F i s h i n g  S t o r y  !

WH IL S T  i t  m u s t  b y  n o  m e a n s  b e  a s su m e d  
t h a t  e r ro rs  o f th e  ty p e  w e a re  a b o u t  to  

n o te  a re  c o m m itte d  so le ly  b y  u se rs  o f  a lu 
m in iu m , o r  t h a t  t h e  c o n s e q u e n t c a ta s 
tro p h e s  ca n  o v e r ta k e  l ig h t  a llo y s  a lo n e , th e  
a c c o m p a n y in g  i l lu s tr a t io n  o f  p a r t  o f a  fish-

c e n t .  S ilico n , 0 .09  p e r  c e n t .  L e a d , 1.12 
p e r  c e n t . N ick e l, nil o r  t r .  Z inc , 3 8 .9 2  p e r 
c e n t . M a g n esiu m , T ra c e . A lu m in iu m , 
5 7 .30  p e r  c e n t. T ita n iu m , ------- .

I t  w ill be  seen t h a t  it d o es n o t  c o n fo rm  to  
D .T .D . 598 a n d  is o f a  m o s t in fe rio r  a n d  
u n d e s ira b le  c o m p o s itio n .

T h e  ree l itse lf , w h ic h  h a d  been  l i t t le  
u se d , w as s to re d  u n d e r  q u i te  n o rm a l c o n d i
tio n s  fo r  a  few  y e a rs , a n d  w h en , re c e n tly , 
i t  w as ta k e n  o u t  a n d  e x a m in e d , w as fo u n d  
to  h a v e  b een  re n d e re d  e n t ir e ly  use less b y  
in te rc ry s ta l l in e  c o rro s io n ; th is  is  in d ic a te d  
b y  th e  te s se la te d  a p p e a ra n c e  o f  th e  su rface  
in  th e  m a c ro g ra p h , from  w h ich , a lso , i t  
w ill be seen  t h a t  no  o b v io u s  su rfa c e  c o r ro 
sio n  is p re se n t .

W e  w o u ld  s tre s s , a s  w e h a v e  d o n e  so
o f te n  b e fo re , th e  f a c t  th a t ,  fo r  n o  m a t te r
w h a t p u rp o se , o r  in w h a t  c o n n e c tio n , a
lig h t  m e ta l  is  r e q u ire d  to  be  u se d , p ro p r ie 
ta r y  o r  s t a n d a rd  a l lo y s  o f  p ro v e n  v a lu e  a re  
a v a ila b le . I f  a n y  d o u b t  e x is ts  a s  to  th e  
b e s t c o m p o s itio n  fo r  a  g iv en  a p p lic a tio n , 
su p p lie rs  o f  th e  r a w  m a te r ia l  a re  a t  o n ce  
a b le  a n d  w illin g  to  g ive  th e  n ecessa ry  
in fo rm a tio n .
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L i g h t  A l l o y s  in

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

In  this Section Consideration is Given to the Theory 
and Practice of the Form ulation o f Electrolytes fo r  
Electrolytic Condensers, and to the Design and 
Production of such Condensers, Typ ical Exam ples 

and Applications Being Given

LINE LINE

p r o w
n ,

T

J '
Fig. 134 (left).—Circuit arrangement for condenser-start motor in which the condenser is in circuit in 
series with the starting phase. Fig. 135 (centre).—Circuit including two condensers in parallel. 
Fig. 136 (right).—Circuit embodying a single condenser used in conjunction with an auto-transformer 

to give the same results as the two condenser circuits.

T H E  c o n c lu d in g  p a ra g ra p h  of th e  p re 
v io u s  sec tio n  of th is  a c c o u n t  ( " L i g h t  

M e ta ls ,"  1 9 4 5 /8 /4 1 )  d ire c te d  a tte n tio n  
p r in c ip a lly  to  re se a rc h  a n d  d a ta  in  c o n 
n e c tio n  w ith  th e  e le c tr ica l c h a ra c te ris tic s  
o f  th e  o x id e  film  o n  th e  a lu m in iu m  a n o d e  
of th e  e le c tro ly tic  c o n d en se r . M u ch , h o w 
ev er, still re m a in s  to  b e  c la rified  re g a rd 
in g  th e  p h y s ic a l a n d  c h em ica l p ro p e rtie s  
o f th e  film .

In  "  Z e itsc h rif t fü r  P h y s ik ,”  3 .3 .32 , 
74, 9 a n d  10, a  c o m m u n ic a tio n  a p p e a re d  
fro m  th e  re sea rc h  la b o ra to r ie s  of N . V. 
P h i l ip s ’s lam p  fa c to ry , E in d h o v e n , H o l
la n d , e n ti t le d  "  T h e  C h em ica l N a tu re  o f 
th e  O x id e  L a y e rs  F o rm e d  b y  A n o d ic  
P o la r iz a tio n , o n  th e  M eta ls  A lu m in iu m , 
Z irco n iu m , T ita n iu m  a n d  T a n ta lu m ,”  b y  
W . G . B u rg e rs , A . C laassen  a n d  I .  
Z e rn ik e . A  v e ry  b rie f  a b s t r a c t  o f th is  is 
g iv en  b e ca u se  th e  w o rk  w as c a r r ie d  o u t 
in d ire c t re la tio n  to e le c tro ly tic  c o n 
d en se rs .

F ro m  a  c o m b in e d  c h em ica l a n d  X -ra y  
in v es tig a tio n  o f th e  o x id e  film , w h ic h  is 
fo rm ed  b y  a n o d ic  p o la r iz a tio n  o n  th e

m e ta ls  a lu m in iu m , z irc o n iu m , t ita n iu m  
a n d  ta n ta lu m , th e  fo llo w in g , in fo rm a tio n  
w a s  d e r iv e d  w ith  re sp e c t to  th e  ch em ica l 
n a tu re  o f th is  film :—

M etal a n d  O x id e  F ilm  
A lu m in iu m . B y  fo rm in g  in  b o ra x /  

b o ric -a c id  so lu tio n , a lm o s t p u re  
A 1 ,0 3, w ith  low  w a te r  c o n te n t. 
T h e  .A l i0 3 is fo u n d  in  one  o f th e  
cu b ic  fo rm s re la te d  to  y -A l3O v 
R efe ren ce  w ill b e  m a d e  to  th e  p o s 
sib le  effec t o f  fo rm in g  c o n d itio n s  
o n  th e  ch em ica l a n d  c ry s ta llo -  
g ra p h ic  n a tu re  o f th e  film . 

Z irc o n iu m . M onoclin ic  Z rO , (B a d -  
d e ley ite  m o d if ic a tio n ) .

T ita n iu m . T e tra g o n a l T iO , (A n a - 
ta s e  m o d if ic a tio n ) .

T a n ta lu m . T a „ 0 , .
I n  th e  p re v io u s  w o rk , th e  re su lts  o f a  

co m b in e d  c h em ica l a n d  X - ra y  in v e s tig a 
tion  o f th e  o x id e  film  fo rm ed  b y  a n o d ic  
p o la r iza tio n  on  th e  m e ta ls  a lu m in iu m , 
z irc o n iu m , t i ta n iu m  a n d  ta n ta lu m  w ere  
re p o rte d . W o rk  co n ce rn ed  w ith  th e  sam e  
su b je c t h a s  re c e n tly  b een  p u b lish ed  by
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Fig. 137.—Curve for starting torque against 
capacity (Aerovox Corporation).

C A P A C I T Y  I N  M .F  D

A . G iin th e -S ch u lze  a n d  H .  B e tz , a n d  b y
H . R o h rig . T h e  re su lts  o f th ese  in v e s ti
g a to rs , in  so  f a r  a s  th e y  re la te  to  th e  a b o v e - 
n a m e d  m eta ls , w ill b e  ta k e n  in to  c o n 
s id e ra tio n  in  d iscu ss in g  th e  re su lts  
o b ta in e d  a t  E in d h o v e n .

A lu m in iu m
T h e  a n o d ic  o x id a tio n  o f a lu m in iu m  

ta k e s  p lace  in  w a te r  so lu tio n s , c o n ta in in g  
2 g . b o ra x  a n d  a b o u t  100 g . b o ric  acid  
p e r  litre , a t  a  te m p e ra tu re  o f a b o u t  100 
d eg rees  C . A t th is  te m p e ra tu re  a n d  c o n 
c e n tra tio n  of th e  so lu tio n , th e  sp a rk in g  
p re ssu re  a m o u n ts  to  a b o u t  530 V . I n  th e  
e x p e rim e n ts  to  b e  d e sc rib e d , 500 V  o x i
d a tio n  w as e m p lo y ed  fo r  su c h  tim e  u n til  
th e  re s id u a l c u r re n t  a m o u n te d  to  o n ly  
se v e ra l m A  p e r  ¡¿F m ea su re d  a t  100
d eg rees  C. T h e  a lu m in iu m  u sed  w as
p o lish ed  ro lled  s h e e t 50 m m . th ic k  a n d  
99.6 p e r  c en t, p u re .  P re v io u s  to  o x id a 
tion , i t  w as p ick le d  in  K O H  a n d  H 2SO.,, 
a n d  w ell w a sh e d  w ith  h o t  w a te r . A fte r  
o x id a tio n  w a s  co m p le te d , th e  o x id e  film  
co u ld  b e  iso la te d  b y  itself, b y  d isso lv in g  
th e  m e ta l in  fa ir ly  d ilu te  h y d ro c h lo r ic  
a c id  o r  ly e . I f  th e  d isso lv in g  of th e  a lu 
m in iu m  b e  n o t c a r r ie d  o u t  too  b risk ly ,
th e  o x id e  film  is o b ta in e d  in  th e  fo rm  of 
la rg e  c o h e re n t scales, w h ic h , a f te r  c a re fu l 
w ash in g , m a y  b e  filte red  off, d r ied  ( a t  
a b o u t  SO d eg rees  C .)  a n d  w e ig h ed . A s 
th e  re su lt  o f  m a n y  d e te rm in a tio n s , th e  
w e ig h t o f o x id e-film  y ie ld e d  th u s  a t  500 V  
fro m  a n  a lu m in iu m  sh e e t o f  a b o u t  150 
c m .2 (300 c m .2 to ta l  su rfa ce  a re a )  w as 
fo u n d  to  b e  16.8 m g m . p e r  100 c m .2 T h is

w e ig h t re m a in s  c o n s ta n t  a f te r  m a n y  
h o u r s ' d ry in g  a t  120 d eg rees  C ., 
w ith in  1 o r  2  p e r  c e n t. A g a in , 
a lu m in iu m  s h e e t w a s  w e ig h ed  
b e fo re  o x id a tio n , a n d  th e  in c re ase  
in  w e ig h t a f te r  o x id a tio n  d e te r 
m in e d . I f  c a re  b e  ta k e n  th a t  th e  
a lu m in iu m  b e  d ip p e d  u n d e r  p o te n 
t ia l  in  th e  o x id iz in g  so lu tio n , th e re  
is no  d a n g e r  o f m e ta l g o in g  in to  
so lu tio n  ; su b s e q u e n t  a n a ly s is  of 

th e  l iq u id ,  th e n ,  sh o w s th a t  no  t ra c e  
o f a lu m in iu m  h a s  b e en  d isso lv ed . A n  
in c re a se  in  w e ig h t o f  7 .8  m g m . p e r
100 c m .2 a t  500 V  w as fo u n d . T h is
in c rease  w as d u e  to  o x y g e n , o r  o x y g en
a n d  w a te r .

F ro m  th ese  f ig u res th e  a lu m in iu m  co n 
te n t  of th e  o x id e  film  w a s  fo u n d  to  b e

q 7*8) x jq0 p e r  c e n t  _  ¿g  p e r
10.o

c e n t. C o m p a rin g  th is  w ith  th e  a lu 
m in iu m  c o n te n t  o f A l2O a (52 .9  p e r  c e n t .)  
a n d  A h O jH jO  (4 5 .0  p e r  c e n t . ) ,  i t  is c le a r 
th a t  th e  o x id e  film  is a lm o s t p u re  Al^O.,. 
G u n th e -S c h u lz e  a n d  B e tz  h a v e  a lso  com e 
to  th is  c o n c lu s io n  fro m  th e  b e h a v io u r  of 
b o ra x  - b o r ic  - a c id  - so lu tio n  - a n o d ic a lly -  
o x id iz e d  a lu m in iu m  o n  h e a tin g . A

Fig. 138.—Diagram showing arrangement of 
electrolytic condenser section in aluminium can 
with tab factors. The can is hermetically seated 

and bimetallic junctions ore avoided.
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certain - w a te r  c o n te n t  is, h o w e v e r , p re se n t;  
fo r  a  d ire c t -heating  o f th e  film  d r ie d  a t  
100 d eg rees, in  th e  n e ig h b o u rh o o d  of
1,000 d e g ree s  C. (b y  w h ich  its  a p p e a ra n c e  
is u n a lte re d ) ,  p ro d u c e s  a  loss in  w e ig h t o f  
a b o u t  5 p e r  c e n t.  (A h O al H 20  c o n ta in s  15 
p e r  c en t, w a te r ) . X - ra y  e x a m in a tio n

Fig. 140 (Right).—On the 
underside of the electro
lytic condenser shown 
here is seen the nut-and- 
screw attachment for 

fixing.

rPr

Fig. 139 (Left).—Ring mounting 
for aluminium electrolytic con

denser.

show s th a t ,  a f te r  th is  h e a tin g , o n ly  p a r 
tia l t r a n s itio n  to  c o ru n d u m  h a s  o c cu rre d .

T h e se  co n c lu s io n s  a re  re fe rre d  to th in  
film s. T o  th ick  film s (fo rm ed  in  o xalic  
a c id ) ,  w h ic h  a lso  d iffe r in  o th e r  p ro p e r
ties fro m  th in  film s, a re  a sc rib e d  th e  fo r
m u la  A ^ O j .I H jO  (20 deg rees C .)  b y  
S. S e to h  a n d  A . M -iyata. J .  A . M . V an  
L ie m p t a sc rib e s  th e  la t te r  fo rm u la  to  film s 
fo rm ed  in  p o ta s s iu m -d ic h ro m a te /  su l
p h u r ic -a c id  so lu tio n .

G iin th e -S c h u lze  a n d  B e tz  fo u n d  th a t  
a t  570 V  th e  in c re ase  in  w e ig h t w as 6.7 
m g m ./lO O  c m .2, w h ich  sh o u ld  b e  in ag ree- 

500
m e n t w i th  ------  x 6 .7  — 5 .9  m gm ./lO O

570
c m .2 fo r  500 V . O v e r  th is  v o lta g e  ra n g e  
c a p a c ity  is in v e rse ly  p ro p o r tio n a l,  a n d

th e  th ic k n e ss  of th e  o x id e  film  th u s  p ro 
p o rtio n a l to  th e  v o lta g e . T h is  fig u re  is 
m u c h  lo w er th a n  th a t  o f B u rg e rs , C laassen  
a n d  Z e rn ik e , a n d  m a y  be  d u e  to  s lig h t 
d isso lv in g  o f th e  a lu m in iu m  in  th e  fo rm 
in g  so lu tio n .

T h e  specific  g ra v ity  o f th e  film  m ay  be 
v e ry  w ell d e te rm in e d  b y  th e  su sp en s io n  
m e th o d , w ith  B aL , +  H g l 3 o r  C H „I„ in 
b e n zo l so lu tio n . B o th  a g ree  in  g iv in g  
3 .10  + .05 . F ro m  th e  w e ig h t o f 16.8 
m g m ./  100 c m .2 a n d  th e  d e n s ity  o f  3 .1 , it 
fo llow s t h a t  th e  film  th ic k n e ss  fo rm ed  a t  
500 V is 0.54 a. F o r  a c a p a c ity  o f 
1 .35u  F . p e r  100 c m .2 a t  5 ,500 V  th e  
d ie lec tic  c o n s ta n t  m u s t b e  8 .2 . T h is  
figu re  is c o n s id e ra b ly  lo w e r th a n  th a t  
w h ich  w o u ld  be  e x p ec te d  ( a b o u t  12), 
a ssu m in g  th e  film  to  co n sis t o f A120 3 
( i .e .,  c o ru n d u m ). T h e  v a lu e  6 to  8 g iven  
b y  H . R o h r ig  b e lo n g s , o b v io u s ly , to  th ic k  
o x a lic -a c id -fo rm ed  film s.

B y  o x id a tio n  in  a  b o ric  a c id  so lu tio n , 
w h ich , in s te a d  of 2 g m ., c o n ta in s  a b o u t 
30 gm . o f  b o ra x , w e o b ta in  a b o u t  21 p e r  
c e n t, h ig h e r  c a p a c ity  th a n  w ith  th e  m ore 
d ilu te  so lu tio n . A t 400 V  th e  w e ig h t of 
o x id e  film  is th e n  16.7 m g m ./lO O  c m .2, 
w ith  S .G . 3 .3 . T h e  d ie le c tr ic  c o n s ta n t  is 
th u s  a lm o s t e q u a l  to  11. X - ra y  e x a m in a 
tio n  o f  th e se  film s sh o w s th e  sam e  d ia 

Fig. 141 (Above).—Artificial load circuit for 
testing electrolytic condensers for capaci- 

tator motors.

Fig. 142 (Right).—Testing circuit for electro
lytic condensers for capacitator motors using 

actual motor circuit.
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g ra m  a s  t h a t  o f  S .G .3 .1 . R e su lts  o b ta in e d  
on th e  o th e r  m e ta ls  a re  a s  fo llow :—

Z irc o n iu m . F o rm e d  in p h o sp h o ric
a c id  so lu tio n  a t  550 V — m o n o c lin ic  
ZrCb— m o re  o r  less b ro w n  co lo u r.

T ita n iu m . F o rm e d  in  p h o sp h o ric
ac id  so lu tio n  a t  200 V — a n a ta s e  
fo rm .

T a n ta lu m . B o ra x -b o ric  ac id  so lu 
tio n — 200 .V— ta n ta lu m  p e n to x id e .

A  n u m b e r  o f p a te n ts  c o v e r  ',0°
p a r t ic u la r  fo rm ulae  fo r  th e  e lec
tro ly te  o f e le c tro ly tic  co n d en se rs ; 
o th e rs  re la te  to  tre a tm e n ts  fo r  500
th e  e le c tro d e s . Som e of th e se  g

£t
\ o

H 400 Q <
Fig. 143 (Right).—Starting-torquc charac- 2
teristics of 1/6 h.p. motor operating at -j

220 V a.c. 3 300
u. 
u.O

fo r a lu m in iu m  e le c tro ly tic s  a re  5 i00 
q u o te d  below:-—■ S

a:
E lec tro ly tic  Condenser

E lec tro ly tes  100
(1 ) A n  A m e ric a n  p a te n t  c ite s  

th e  fo llo w in g  co m p o s itio n  in  o
w h ich  th e  w eak  a c id  ra d ic le  is ‘
t h a t  o f  s te a r ic  a c id , v iz . :—

Percent. ! ( 5 ) B r i tis h  p a te n t  N o . 448 ,830 p re p a re s
a  m ix tu re  u s in g  so rb ito l in s te a d  of 
g ly ce ro l, v i z . :—

Sorbitol.. .. .. .. 50 gms.
Boric acid .. .. 100 gms.
Ammonia (S.F.O. 880) .. .. 20 ml.

T h is  m ix tu re  is h e a te d  u n til  a  b o ilin g  
p o in t  o f 115 d eg rees  C. is o b ta in e d .

(6) B r itish  p a te n t  N o . 449,947 m a k e s  
use o f a m m o n iu m  c itra te  fo r  th e  sa lt  
h a v in g  a  w e ak  a n io n , v iz . :—

Ethylene glycol .. .. From 90-10 02.
Ammonium citrate .. .. From 10-90 oz.

T h ese  in g re d ie n ts  a re  h e a te d  to g e th e r  to  
a  te m p e ra tu re  o f  120 d e g ree s  C.

E tch ed  E lectrodes
B ritish  p a te n t  N o . 449,947 c o v e rs  th e  

e le c tro ly tic  e tc h in g  of th e  a lu m in iu m  
e le c tro d e . T h e  e le c tro ly te  is e ith e r  a n  
a q u e o u s  so lu tio n  o f so d iu m  c h lo rid e  o r  a  
d i lu te  so lu tio n  of m ix e d  a c id s  c o m p ris in g  
a  m ix tu re  of S m l. of c o n c e n tra te d  h y d ro -

by wt.
Sodium stearate............................. 15.4
Dicthylamine stearate .. 7,7
Glycerol 73.0
Water  3.9

100.0

(2 ) U .S .P .  N o . 1 ,999.40S c o v ers  th e
ta r t r a te  ra d ic le  a s  th e  w eak  a c id  io n , 
v iz . :—

O Z .

Potassium (or ammonium tartrate) .. 1
Gum arabic .. .. .. .. 24
Glycerine (chemically pure) .. .. 104

(3 )  U .S .P .  N o . 2 ,028 ,775  u se s th e  
u su a l a m m o n iu m  b o ra te  c o n s t itu e n t  w ith  
a g a r -a g a r  a n d  s ta rc h  fo r  g iv in g  th e  
d e s ire d  v isc o s ity , v iz . :—

O Z .

Agar-agar........................  .. 1
Potato starch .. .. 7
Ammonium borate.. .. .. .. 56
Glycerine .. 36

(4 ) U .S .P .  N o . 2 ,036 ,669  u tilize s  a n  
o rg a n ic  a m in o  b o ra te  in s te a d  of th e  
a m m o n iu m  sa lt,  a n d  e th y le n e  g lyco l 
in s te a d  of g ly ce ro l, v i z . :—

Diethylamine borate.....................80 gms.
Ethylene glycol ...............1 litre
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I N T E R N A T I O N A L  A L L O Y S  L T D . ,  S L O U G H ,  B U C K S .
Phone: S L O U G H  23212. Grams: INTALLOYD, S L O U G H

I n t e r n a t i o n a l  A l l o y s  l t d  i j g i

7 H E  foot race owes its origin to earliest Grecian 
times as recorded in the Iliad and the Odyssey. 
In modern records distances from 100 yards to 

I mile have regularly called forth the greatest powers 
of athletes, both amateur and professional. The 
World’s record for 100 yards in 9J seconds was set 
up by John Donaldson of Australia when he won the 
professional 100 yards championship at Johannesburg
in 1910.

The record of International Alloys Ltd. in supplement
ing the nation’s supplies of essential light metals 
cannot he fully published till after the war. 
Meanwhile, for post-war developments, please note 
the name— ‘ 1NTAL’ are and will be makers of 
aluminium alloys for every conceivable purpose.

J A/344 A
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Part of foundry containing 38 Infra- Red units. Loading 342 kW., 1,368 Osram Infra-Red Industrial Lamps.

£ G . e .
I N F R A - R E D  L A M P  H E A T I N G
W I T H  R H O D I U M - P L A T E D  T R O U G H  R E F L E C T O R S  

A N D  Q s r a g t I N F R A - R E D  I N D U S T R I A L  L A M P S

G . E . C .  I n f r a - R e d  L a m p  h e a t i n g  m a y  b e  e m p l o y e d  w i t h  g r e a t  

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

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

in l a b o u r  is e f f e c t e d ,  a n d  f u m e s  e l i m i n a t e d .

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

P A I N T  D R Y I N G ,  C O I L  D R Y I N G ,  S O F T E N I N G  

P L A S T I C S ,  S E T T I N G  S Y N T H E T I C  G L U E S .  

G . E . C .  I n f r a - R e d  h e a t i n g  s p e c i a l i s t s  a r e  a v a i l a b l e  t o  g i v e  a d v i c e  

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

Advt. of The General Electric Co., Ltd. Head Office: Magnet House, Kingsway, London, W.C.2.
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ch lo ric  a c id  (S .G . 1 .1 6 ), 1.4 m l. o f c o n 
c e n tra te d  n itr ic  a c id  (S .G . 1.42) a n d  
0.7 m l. o f c o n c e n tra te d  su lp h u r ic  ac id  
(S .G .1 .S 4 ) p e r  l itre  o f w a te r . T h is  is 
o p e ra te d  a t  70 d eg rees C. a n d  a  c a rb o n  
c a th o d e  is em p lo y e d . T h e  a lu m in iu m  
s tr ip , c o n n e c te d  a n o d ic a lly , is p assed  
th ro u g h  th is  b a th  in  c o n tin u o u s  fa sh io n . 
T h e n c e  it  is p a sse d  th ro u g h  v e ry  d ilu te  
a lk a l i  in  o rd e r  to  rem o v e  a n y  ox id e  
c o a tin g , u sin g  2 p e r  cen t, o f c au s tic  so d a  
o r  p o ta s h  a t  70 d eg rees C. N e x t it 
t ra v e rse s  a  b a th  of 5 p e r  cen t, su lp h u r ic  
a c id  to  c le an  u p  re s id u a l 
a lk a li  a n d  f in a lly  i t  is 
c le a n e d  b y  m e a n s  of 
g ly ce ro l a t  100 d eg rees C.

Fig. 144.—Voltage /capacity 
characteristics of porous-tan- 
talum electrolytic condensers. 
Electrolyte - sulphuric acid, 
S.G. 1.100; cathode weight 
equal to half anode weight.

T h o ro u g h  w a te r  .w ash in g  
b e tw een  e ac h  of th ese  
c h em ica l p ro cesses is, o f 
c o u rse , to  b e  a ssu m e d .

E lectrode  Coaling  
A  c o n d u c tin g  c o a tin g  fo r  a lu m in iu m  to r  

e le c tro ly tic  c o n d en se rs  is d e sc rib e d  in 
B ritish  P a te n t  N o . 419,927. I t  is as 
fo llow s:—

Acetone .. .. .. .. 137.8 ml.
Amyl acetate .. .. 125.0 ml.
Phenol-formaldehyde resin .. 39.9 gms.
Graphite (99 percent, purity) .. 42.5 gms.

T h e  m ix tu re  is  a p p lie d  to  th e  su rface  
of th e  a lu m in iu m  a n d  s to v e d  fo r  a  p e rio d  
of 24 h o u rs  a t  100 d eg rees C ., fo llow ed  
b y  a  fu r th e r  p e rio d  of 2 h o u rs  a t  170 
d eg rees  C.

P roduction  A spects
F ro m  th e  a b s tra c ts  o f  sc ien tific  p a p e rs  

p re se n te d  h e re , it w ill h a v e  b een  q u ic k ly  
a p p re c ia te d  t h a t  th e  p ro d u c tio n  o f e lec 
tro ly t ic  c o n d en se rs  is a n  in tr ic a te  b u s in e ss  
a n d  t h a t  so m e th in g  sp e c ia l is  d e m a n d e d  
w ith  re sp e c t to  m a te r ia ls  a n d  p ro cess . 
T h e  g e n e ra l p ro c e d u re  c an  b e  seen  fro m  
th e  fo llo w in g  d e sc rip tio n  of th e  sa lie n t 
fea tu res , e n ta ile d  in  o n e  p ro cess  u sed  fo r

th e  m a n u fa c tu re  of se m i-d ry  c o n d en se rs  
of a b o u t  8 m ic ro fa ra d  c a p a c ity , 500 V
d .c .

A lu m in iu m  foil is re q u ire d  fo r a n o d e  
a n d  c a th o d e , a n d  c o tto n  g a u ze  fa b ric  o r  
a b so rb e n t  p a p e r  a s  s e p a ra to r  to  c a r ry  th e  
e le c tro ly te  a n d  ch em ica ls  fo r  p re p a r in g  
th e  e le c tro ly te . O th e r  e sse n tia ls  w h ich  
d o  n o t  c au se  su c h  d ifficu lties  w ith  re sp ec t 
to  p u r i ty  a re  th e  c o n ta in e r  a n d  co n n ec 
to rs .

T h e  a lu m in iu m  fo r th e  a n o d e  is u sed  
in  th e  fo rm  o f foil of th ic k n e ss  0 .005 in .

a n d  w id th  3 in s. T h e  p u r i ty  o f th is  
m a te r ia l  is im p o r ta n t,  a  m in im u m  of 
99 .80  o r  99.85 p e r  c e n t, b e in g  spec ified , 
a n d  e n tire  freed o m  fro m  c o p p e r  is 
d e s ired . F o r  a  u n it  of 8 m ic ro fa ra d  
c a p a c ity , th e  le n g th  o f su c h  foil re q u ire d  
fo r  th e  a n o d e  is a b o u t  26 in s. T h is  is 
on  th e  b a s is  of a b o u t  20 sq . in s. o f a c tiv e  
a n o d e  su rfa ce , in c lu d in g  b o th  sid es o f 
th e  film , p e r  m ic ro fa ra d  of c a p a c ity .

F 'o r th e  c a th o d e  fo il, p u r i ty  o f th e  
a lu m in iu m  is  less im p o r ta n t,  a  m a x im u m  
of 99.4 p e r  c e n t, b e in g  s tip u la te d ;  u su a lly
9 9 .0  p e r  c e n t, m in im u m  is spec ified . 
H ig h e r  p u r i ty  foil c an  b e  u sed , b u t  is 
u n n e ce ssa ry , a n d , fu r th e r ,  th e  0 .6  to  1.0 
p e r  c e n t, o f im p u ritie s  is d e s irab le . T h is , 
o f co u rse , is in  a cc o rd  w ith  th e  o b se rv a 
tio n s  a lre a d y  m a d e  to  th e  effec t th a t  
im p u ritie s  in  th e  c a th o d e  a re  b en efic ia l 
in  h e lp in g  i t  to  re s is t film  fo rm a tio n  u n d e r  
co n d itio n s  of a .c .  le a k a g e . A th ic k n e ss  
o f 0 .002  in . is u se d , a n d  w id th  o f a b o u t  
3 J  in s .;  th e  le n g th  re q u ire d  is  a b o u t  th e
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sa m e  a s  th a t  fo r  th e  a n o d e  fo il. B o th  
th e  fo il m a te r ia ls  m u s t  b e  c le an , b u t  th e  
a n o d e  fo il is fu r th e r  c le a n e d  b e fo re  use .

T h e  g a u z e  c lo th  is a  g o o d  q u a li ty  
c o tto n  sh e e tin g  o r ch eese  c lo th , h a v in g  
a b o u t  40 to  50 th re a d s  p e r  in ch  in th e  
w e ft a n d  w a rp . T h is  m a te ria l m u s t n o t 
c o n ta in  s iz in g  o r  d re ss in g , m u s t  b e  n e u tra l  
in re a c tio n , a n d  free  fro m  c h em ica ls , a n d  
e sp ec ia lly  free  fro m  a n y  tra c e  o f  ch lo rid es .

T h e  c h e m ic a ls  u sed  fo r  th e  fo rm in g  
p ro cess  a n d  fo r th e  e le c tro ly te  (a m m o 
n iu m  b o ra te , a m m o n ia , b o ric  a c id  a n d

g ly ce ro l)  sh o u ld  b e  c h e m ic a lly  p u re  a n d  
free  fro m  a ll  tra c e s  o f c h lo rin e  co m 
p o u n d s . E v e n  c le a n in g  c h em ica ls  a n d  
w a te r  u se d  in fo rm in g  a n d  fo r w a sh in g  
a f te r  fo rm in g  m u s t b e  ch lo rid e -fre e .

T h e  a lu m in iu m  a n o d e s  a re  c le a n e d  in  a 
h o t, m ild  a lk a li  d e te rg e n t. A  so lu tio n  c o n 
ta in in g  1 oz. of a n h y d ro u s  so d iu m  c a r 
b o n a te  (so d a  a sh ) a n d  1 oz . o f tr iso d iu m  
p h o sp h a te  p e r  g a llo n  of w a te r  is s a t is 
fa c to ry  w h e n  o p e ra te d  s h o r t  o f b o iling ,
e .g . ,  90 d eg rees  C. ( ±  3 d eg rees  C .) .  
C lea n in g  tim e  is a b o u t  30  secs. W a te r  
r in s in g  fo llow s, a n d  th e n  a n  im m e rsio n  in 
d ilu te  h y d ro f lu o ric  a c id  so lu tio n  o f a b o u t  
5  p e r  c e n t, c o n c e n tra t io n  a t  o rd in a ry  te m 
p e ra tu re s . T h e  u su a l c o m m e rc ia l a c id  of 
a b o u t  50 p e r  c e n t, s tre n g th  is u sed  fo r 
th is  o p e ra tio n , a t  a  d i lu t io n  of 1 p a r t  b y  
v o lu m e  to  9 p a r ts  o f w a te r . W a te r  r in s in g  
a g a in  fo llow s. T h e  a n o d e s  a re  th e n  
p a sse d  to  a  su lp h u ric  a c id  so lu tio n  o f 7 pe r 
c en t, c o n c e n tra tio n . T h e y  a re  co n n ec te d

in  p a irs  a n d  su b je c te d  to  an  a lte rn a t in g  
c u r re n t  p o te n tia l  o f 22 v o lts  fo r 10 m in s . 
I t  h a s  to  b e  e n su re d  t h a t  th e  in it ia l  c u r 
r e n t  d o es n o t  rise  a b o v e  50 a m p e re s , th e  
n o rm a l m a x im u m  b e in g  12 to  16 p e r  sq . 
ft. of a n o d e  su rfa ce . R e s is tan c e  in series 
to  sa fe g u a rd  th is  p o in t m a y  b e  in c lu d e d . 
A g a in , th é  e le c tro ly te  m u s t  be  k e p t  cool, 
b e lo w  38 d e g ree s  C ., u s in g  c o o lin g  co ils 
if n e ce ssa ry . T h e  ta n k  fo r h o ld in g  th e  
fo rm in g  so lu tio n  m a y  be  of a lu m in iu m  or 
of s to n e w a re . A f te r  fo rm in g , th e  a n o d es  
a re  th o ro u g h ly  w a sh e d  in  w a te r  a n d  d ried  

off in a  c le an  a ir  w ith o u t  
a llo w in g  th e m  to  to u c h  o n e  
a n o th e r  d u r in g  d ry in g .

T h e  n e x t  s te p  is th e  
w in d in g  of th e  u n it,  u s in g

Fi k . 145.—Voltnpe capacity 
characteristics of porous-tan- 
taium electrolytic condensers.

o rd in a ry  c o n d e n s e r  w in d in g  
m ac h in es  a n d  m a n d re ls . 
T h e  c a th o d e  b e tw ee n  tw o  
la y e rs  o f  g a u ze  is f ix ed  in  
th e  m a n d re l,  th e n  th e  
a n o d e  is c lip p e d  in ,

c a re  b e in g  ta k e n  to  see th a t  n o  sh a rp
c o rn e rs  o r edges of t h e . a n o d e  c a n  c u t
th ro u g h  th e  c o tto n  f a b r i c : e sp e c ia lly  a t  
th e  e n d  o f th e  a n o d e  w h ic h  is fo ld ed  b a c k  
a s  a  c o n n e c tin g  ta b .  T h e  c a th o d e  is 
u su a lly  m ad e  a b o u t  h a lf  a  tu rn  longer" 
th a n  th e  a n o d e . T h e  w in d in g s  a re
c h e c k e d  on low  v o lta g e  (a b o u t 110 V 
a.c .'), w ith  a . p ro te c tiv e  lo a d  of a b o u t  
(1.1 o h m  in series to  e lim in a te  a n y  th a t  
a re  fa u lty  fo r  s h o r t  c irc u its  fo r a n y  reason  
b e fo re  p ro c ee d in g .

T h e  e le c tro ly te  is p re p a re d  f ro m  g ly cero l 
a n d  a m m o n iu m  b o ra te , in c o rp o ra te d  
u n d e r  c o n tro lled  h e a t  in  a n  a lu m in iu m  
ta n k . P u re  ch em ica ls  a re  u sed , e x c e p t 
t h a t  th e  g ly ce ro l w ill c o n ta in  w a te r , th e  
a m o u n t  of w h ic h  m u s t  b e  d e te rm in e d  a n d  
a llo w ed  fo r  in th e  w e ig h ts  o f m a te ria l 
u sed . P ro p o r t io n s  u sed  a re  100 lb . of 
g ly ce ro l (w a te r  free  b a s is)  a n d  67 ,5  lb . 
o f a m m o n iu m  b o ra te . T h e  g ly ce ro l is 
c a re fu lly  h e a te d  to  110 d eg rees  C ., th e
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b o ra te  th e n  s tir re d  in , a n d  h e a tin g  c o n 
t in u e d  u n til  e v a p o ra tio n  to  g ive  a  w e ig h t 
of 153 lb . h a s  b e en  a ch iev e d . V iscosity  
m e a su re m e n ts  a re  suffic ien t fo r co n tro l 
p u rp o se s .

T h is  so lu tio n  is m a in ta in e d  a t  110-120 
d eg rees  C. fo r th e  im p re g n a tio n  of th e  
u n its ,  a n d  is k e p t  s tir re d  a s  fa r  a s  p o s 
sib le , b u t  w ith o u t b re a k in g  th e  su rfa ce  
o r  w h ip p in g  in  a ir .  T h e  u n its  a re  
im m e rse d  v e r tic a l ly  fo r th e  f irs t five m in s .,  
o n ly  th e  lo w e r h a lf  o f th e m  b e in g  s u b 
m erg e d , to ta l  im m ersio n  tim e  b e in g  a b o u t  
tw o  h o u rs . U p o n  w ith d ra w a l th e y  a re  
d ra in e d  fo r  h a lf  a n  h o u r  to  rem o v e  sur* 
p lu s  'e le c tro ly te .  E v e ry  ca re  m u s t b e  
ta k e n  in  th e  im p re g n a tio n  p ro cess to  
e n su re  c o m p le te  tre a tm e n t,  w ith  n o  b a re  
p a tc h e s , u n w e tte d  a re a s  o r  a ir  locks, 
b e ca u se  su ch  fa u lts  w ill c e r ta in ly  cau se  
e le c tr ica l b re a k d o w n . V a cu u m  im p re g 
n a tio n  is p ro b a b ly  to  be  p re fe rre d , u s in g  
tw o  c h a m b e rs . In  th is  case  th e  lo w er one 
h o ld s  th e  e le c tro ly te , a n d  is c o n n e c te d  b y  
p ip e  lin e  to  th e  im p re g n a tin g  c h a m b e r  
a b o v e  it. T h e  c o n d en se rs  a re  lo a d e d  v e r
t ic a lly  in  th e  la t te r , ' a n d  th e  te m p e ra tu re  
ra ised  to  110-120 d eg rees  C. b y  in d ire c t 
h e a t in g , su c h  a s  a  s te am  ja c k e t. T h e  
c h a m b e r  is e v a c u a te d , a n d  th e  e le c tro ly te  
is ra ised  b y  th e  v a c u u m  b y  o p e n in g  th e  
v a lv e  in  th e  p ip e -lin e  w h ic h  c o n n ec ts  th e  
tw o  c h a m b e rs . I t  is a llo w ed  to  rise  
slo w ly  o v e r  th e  c o n d e n se rs , a  so ak in g  
p e r io d  o f 30  m in s . to  tw o  h o u rs  p e rm itte d , 
a n d  th e n  th e  e le c tro ly te  is a llo w ed  to  fa ll 
b y  g ra v ity  b y  b re a k in g  th e  
v a c u u m  on  th e  u p p e r  
c h a m b e r .  T h e  d ra in in g  
p e rio d  fo llow s.

T h e  u n its  a re  th e n  re a d y  
fo r e lec tr ica l fo rm a tio n .
T h e y  a re  a r ra n g e d  on 
ra ck s  p ro v id e d  w ith  d rip  
gu llie s  o f a lu m in iu m , in 
w h ich  to  c a tc h  a n y  e le c tro 
ly te  t h a t  is fo rce d  o u t  d u r 
in g  th e  fo rm in g  o p e ra tio n .

Fig. 146. — Voltage capacity 
characteristics of smooth- 
sheet tantalum electrolytic condenser.

F o rm in g  is c a rr ied  o u t w ith  th e  u n its  
a r ra n g e d  in  p a ra lle l  a t  510 V  d .c . ,  b u t  in 
su c h  a  m a n n e r  th a t  th e  fo rm in g  c u r re n t  
(w h ic h  ra p id ly  fa lls  a s  th e  c o n d en se rs  
fo rm ) d o es n o t  ex ceed  10 m illiam p s 
ac ro ss  a n y  u n it.  O n e  p ro c e d u re  is to
ra ise  th e  v o lta g e  in  s tep s a s . th e  c u rre n t  
d ecreases ; a n o th e r  o n e  is to  p ro te c t  e ach  
u n it  w ith  a  resis tan ce , o f a p p ro p r ia te  v a lu e  
in series . A n o th e r  fa c to r  th a t  h a s  to  be  
c o n tro lle d  is th e  fo rm in g  te m p e ra tu re ,  
w h ich  is n o t  a llo w ed  to  rise a b o v e  48-50  
d eg rees  C. I t  is k e p t  d o w n  to th is  lev e l 
b y  a ir  co o lin g  fro m  a  fa n -d ra u g h t  sy s te m . 
T h e  fo rm in g  is c a r r ie d  o n  u n til  th e  c u r re n t  
th ro u g h  th e  u n i t  fa lls  to  1 m illiam p . o r 
less, a n d  m a y  re q u ire  u p  to  24 h o u rs .

U n its  fro m  th e  fo rm in g  ra c k s  n e x t  h a v e  
th e  su rp lu s  e le c tro ly te , if a n y , c a re fu lly  
w ip ed  off th e  su rfa ce s , a n d  th e n  th e y  a re  
w ra p p e d  in p a p e r  o f th e  h y d ra te d  or 
g lasc in e  ty p e  a b o u t  0 .001 in .-0 .002 in . 
th ic k . T h e y  a re  re a d y  fo r a sse m b lin g  in 
th e ir  c o n ta in e rs  of c a rd ,  B a k e lite  o r 
m e ta l. S p ec ia l c a re  is e x e rc ised  in m ak in g  
th e  te rm in a l  c o n n ec tio n s . L e a d s  a re  of 
a lu m in iu m  ta p e  r iv e te d  w ith  a lu m in iu m  
r iv e ts  to  th e  fo ld ed -o v e r ta b s  of th e  a n o d e  
a n d  c a th o d e . T h e se , a re a s  a re  k e p t  free  
fro m  e le c tro ly te  a n d  a re  v a rn is h e d  to  p ro 
te c t  th e m  fro m  c o rro s io n . T h e  le a d s  a re  
m ec h an ic a lly  c o n n e c te d  to  th e  te rm in a ls  
of th e  c o n ta in e r.

T h e  c a n n e d  a sse m b ly  is g iv en  a  filial 
fo rm in g  o p e ra tio n  a t  510 V  d .c . ,  w ith  p ro 
tec tiv e  re s is tan c es  in  th e  c irc u it  to  l im it
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th e  c u r re n t  to  a  m a x im u m  o f 5  m illia m p s .,  
a n d  th is  fo rm a tio n  p e r io d  is c o n tin u e d  
u n til  th e  le a k a g e  c u r re n t  a t  o rd in a ry  te m 
p e ra tu re s  is less th a n  0 .1 0  m illiam p s. p e r  
m ic ro fa ra d .

In sp e c tio n  te s ts  o n  th e  fin ish ed  c o n 
d e n se rs  in c lu d e  le a k a g e  c u r re n t  on  a ll, 
a n d  c a p a c ity  a n d  p o w e r fa c to r  o n  a  p e r
c e n ta g e  o f  th e  c o n d e n se rs  m a d e  fro m  each  
b a tc h  o f  e le c tro ly te . T h e  le a k a g e  c u r re n t  
is m e a su re d  a t  500 V  d .c . ac ro ss  th e  c o n 
d e n se r  te rm in a ls , a n d  it  m u s t b e  less th a n  
1 m illia m p . a t  20 d eg rees  C. fo r  a n  S m F  
c o n d en se r . C a p a c ity  is m e a su re d  a t  60 V  
o .c .,  50 cy c les , su p e rim p o se d  on  120 V 
d .c . ,  a n d  v a lu e s  a re  e x p e c te d  to  b e  w ith in  
p lu s  30  p e r  cen t, m in u s  20 p e r  c e n t, o f  th e  
n o m in a l v a lu e  a t  20  d e g ree s  C. P o w er 
fa c to r  m e a su re d  b y  th e  b rid g e  m e th o d  a t  
100 cy c les  is a b o u t  10 p e r  c e n t.

A  p ra c tic e  fo r  th e  d ry  ty p e  o f e lec 
tro ly tic  c o n d en se rs  o f th e  sa m e  o rd e r  of 
m a g n itu d e , s a y  u p  to  8 m F  c a p a c ity  a n d  
4 0 0 /6 0 0  V , fo llo w s  s im ila r  lin e s , a n d  
sa lie n t fe a tu re s  a r e : A lu m in iu m  fo r th e  
a n o d e , m in im u m  9 9 .8  p e r  c e n t, p u r i ty ,  
th ic k n e ss  0 .0030  in . to  0 .0035  in .,  w id th
3 .5  in s. A lu m in iu m  fo r th e  c a th o d e , 
m a x im u m  9 9 .4  p e r  cen t, p u r i ty ,  th ic k n e ss  
0 .002  in ., w id th  3 .5  ins. In su la tio n  
b e tw ee n  a n o d e  a n d  c a th o d e , u n sized  
c o tto n  sh e e tin g  free  fro m  c h lo r in e  co m 
p o u n d s , w id th  4 in s.

Termination
T h e  en d s  o f th e  e le c tro d e s  a re  c u t  a n d  

fo ld ed  b a c k . T h e y  a re  th e n  re in fo rc ed  
b y  fo ld ed  s tr ip s  o f t in n e d  c o p p e r  o f th ic k 
ness 0 .002  in ., a b o u t  1 .5  in s. lo n g  a n d  
0.375  in . w id e , a n d  d o u b le d  b a c k  a n d

Fitf. 147.—Temperature co
efficient of capacity and power 
factor of porous - tantalum 
electrolytic condenser. Anode 
formed at 26 volts and tested 
in sulphuric acid, S.G. 1.100.

h e ld  b y  m ea n s  o f t in n e d -  
s te e l r iv e t in g  c lip s . A  le a d  
is so ld e red  to  th e  t in n e d  
c o p p e r  a n d  ta k e n  th ro u g h  
th e  case, th e  le a d  b e in g  
d o u b le  - c o tto n  - co v ered  
s tra n d e d  c o p p e r  a n d  
c o lo u re d  to  in d ic a te  p o s i

t iv e  a n d  n e g a tiv e . T h is  sy s te m  is sh o w n  in 
F ig s. 126 (c u t  fo i l) ,  127 (firs t fold)., 128 
(seco n d  fo ld ) ,  129 (a sse m b ly , side  v ie w ) , 
a n d  130 (a sse m b ly , e n d  v iew  sh o w in g  
r ig id ity  o f  so ld e red  jo in ) ."

T h e  w ra p p in g  p a p e r  fo r th e  u n its  is 
0 .0 0 4 -in . w a x - im p fe g n a te d  p a p e r ,  seam s 
b e in g  sea led  w ith  s tr ip s  o f  th e  sam e  
m a te ria l.  T h e  c o n ta in e r  is w a x -im p re g 
n a te d  c a rd b o a rd  a b o u t  0 .0 2 0  in . th ic k , 
r e c ta n g u la r  in c ro ss-sec tio n .

B o th  e le c tro d e s  a re  c le a n e d  in  a lk a li 
a n d  a c id  e x a c tly  a s  s ta te d  fo r  th e  o th e r  
p ro c ed u re . T h e  a n o d e  is g iv en  th e  p re 
fo rm in g  in  su lp h u r ic  a c id . T h e  n e x t  s ta g e  
is q u ite  d iffe ren t. T h e  e le c tro d e s  a n d  th e  
c o tto n  c lo th  a re  c a re fu lly  c o a te d  w ith  th e  
e le c tro ly te  w ith o u t  c o n ta m in a tio n . T h e  
e le c tro ly te  c o n ta in s  g ly ce rin e , b o ric  a c id , 
a m m o n ia  a n d  s ta rc h . T h e y  a re  th e n  
w o u n d , a v o id in g  c re a s in g  a n d  e n su rin g  
u n ifo rm ity  o f p re ssu re . T h e  a r ra n g e m e n t  
o f th e  fo ils  a n d  s e p a ra t in g  c lo th  is sh o w n  
in  F ig . 131 .*

T h e  ro lls  a re  p re ssed  to  sh a p e  to  fit th e  
c o n ta in e r . T e rm in a l s tr ip s  a re  m o u n te d  
a n d  v a rn is h e d  to  a v o id  th e ir  b e co m in g  
fo rm ed . T h e  u n its  a re  th e n  w ra p p e d  a n d  
se a le d , th e  le a d  w ires so ld e red  in to  p o s i
tio n . F o rm in g  is th e n  d o n e  u n d e r  d .c . 
p o te n tia l ,  ra is in g  th e  v o lta g e  g ra d u a lly  
to  k e e p  th e  le a k a g e  c u r re n t  a lw a y s  be low  
10 m illiam p s. p e r  u n it. F in a lly ,  th e  fu ll 
500 V  d .c . is m a in ta in e d  u n til  th e  c u r re n t  
le a k  fa lls  b e lo w  1, m illia m p . T h ro u g h o u t 
th e  fo rm in g  th e  te m p e ra tu re  is k e p t  to  
40 d eg rees  C . m a x im u m . T h e  fo rm in g  
re q u ire s  a  t im e  p e r io d  u p  to  24  h o u rs .

Figs. 126 to 133 will be found in the previous section of this account.



T h e  fo rm ed  u n i t  is f itted  in to  its  c a r d 
b o a rd  c o n ta in e r , th e  le a d s  b ro u g h t o u t  in 
a n  a p p ro p r ia te  m a n n e r , a n d  th e  case  
se a le d . I n  th is  fo rm  th e  c o m p le te d  c o n 
d e n se r  is g iv en  a  final e lec tr ica l fo rm in g  
p ro cess  a t  th e  fu ll  v o lta g e  fo r  a  sh o rt 
p e rio d . U lt im a te  in sp ec tio n  co v ers  
c a p a c ity  a n d  c u r re n t  le a k ag e  m e a su re 
m en ts .

A n o th e r  co m m e rc ia l p ro cess fo r d ry  
e le c tro ly tic  c o n d en se rs  specifies a n  a lu 
m in iu m  of 99.85 p e r  cen t, p u r i ty  fo r  th e
a n o d e , a n d  a  th ic k n e ss  of o n ly  0.0025 in .,
th is  b e in g  used  fo r  v a r io u s  c a p a c ity  v a lu e s  
a n d  p e a k  v o lta g e s  in  th e  ra n g e  100 to 
550. A  b o ra te -b a se  so lu tio n  is em p lo y ed  
fo r th e  fo rm in g  p r io r  to  w in d in g , th is  
b e in g  p re p a re d  fro m  th e  fo llo w in g  in g re 
d ien ts  :—

Sodium borate .. .. .. 0.046 oz.
Boric acid .. .. .. 1.60 oz.
Water.....................................1 gallon

T h e  so d iu m  b o ra te  e m p lo y e d  is ch em i
c a lly  p u re , c ry s ta ll in e  N a 2B ,0 ,.  10H .0 . 
T h e  b o ric  ac id  is e x tr a  p u r i ty  c ry s ta l  fo rm  
free  fro m  a ll tra c e s  o f c h lo rid e s  o r su l
p h a te s .  D is tille d  w a te r  is u se d  in  th e  p re 
p a ra t io n  o f th e  so lu tio n , a n d  its  s u i ta 
b ili ty  is c h e c k e d  b y  e lec trica l c o n d u c tiv ity  
m e a su re m e n ts . T h e  c o n ta in e r  fo r  th is  
e le c tro ly te  c an  b e  of p u re  n ick e l, m o n el 
m e ta l o r  o f  p u re  a lu m in iu m  lo o se ly  lin ed  
w ith  p la te s  o f g lass , a n d  in  e ac h  case  of 
w e ld ed  c o n s tru c tio n . B efo re  in tro d u c in g  
a n y  so lu tio n  in to  it, th e  v a t  h a s  to  be  
th o ro u g h ly  c le an e d  to  re m o v e  a ll  tra c e s  of 
fo re ig n  m a t te r ,  a n d  is f in a lly  r in sed  in d is 
t illed  w a te r . P ro v is io n  o f m ea n s  of h e a t 
in g  th e  so lu tio n  to  b o ilin g  is n ecessa ry , 
d o u b le  ja c k e tin g  fo r s te am , h o t  w a te r  o r 
e le c tr ica l im m e rs io n  h e a te rs  in w a te r  o r  
oil m ed iu m  b e in g  p re fe rre d . In  m ak in g  
u p  th e  so lu tio n , th e  w a te r  is ra ised  to  th e  
b o il, th e  b o ric  a c id  a d d e d , d isso lv ed  a n d  
b o iled  fo r  a b o u t  5 m in s . to  e x p e l c a rb o n  
d io x id e , a n d  f in a lly  th e  b o ra x  is a d d e d  
a n d  s tir re d  in .

P re fo rm in g  is  c a r r ie d  o u t  a t  b o ilin g  
p o in t  u s in g  s tr ip s  o f a lu m in iu m  a n o d e  c u t 
to  le n g th  o r  c o n tin u o u s ly  fed  fro m  th e  
ro ll. T h e  h e a t  o f re a c tio n  h a s  to  b e  c o n 
s id e red , a n d  if  th e  a m o u n t  o f w o rk  tre a te d  
in re la tio n  to  th e  v o lu m e  o f th e  so lu tio n  
b e  h ig h , m ea n s  o f c o o lin g  m u s t b e  p ro 
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v id ed  to  p re v e n t  u n n e c e ssa r ily  ex cessive  
b o ilin g  a n d  e v a p o ra tio n  losses.

W h en  fo rm in g  th e  a c tu a l  c o n d en se r 
len g th s , th e se  a re  h e ld  in  sp ec ia l ra ck s  
co n sis tin g  o f g lass  h o o k s  s u ita b ly  sp a c ed  
a n d  su sp e n d e d  fro m  g lass  ro d s. (F ig . 
132).* S u ffic ien t le n g th  of a lu m in iu m  
b e y o n d  th e  a c tu a l  len g th  re q u ire d  to  c u t 
c o n n e c to r  tag s  to  tak e  from  eac h  en d  to  
th e  a n o d e  b u s  b a r , a s  sh o w n  in  F ig . 133,* 
is a llo w ed . T h e  a n o d e  is im m ersed  w ith  
its  len g th  h o riz o n ta l, a n d  w id th  v e rtica l, 
b u t  o n ly  su ffic ien tly  be low  th e  su rfa ce  to 
e n su re  u n ifo rm  fo rm in g . C a th o d e s  can  
b e  o f n ick e l, a n d  n ick e l w ire  g au ze  is o ften  
u sed , tw o  c a th o d e s  b e in g  em p lo y e d , one  
o n  each  s id e  o f  th e  a n o d e . T h e  fo rm in g  
tim e  is of th e  o rd e r  o f 5 to  7 m in s . I t  
is c o n tro lle d  b y  re s is tan c e , w ith  v o ltm e te r  
a n d  a m m e te r  in s tru m e n ts  p ro v id e d , b u t  
th e  re s is tan c e  is se t a t  th e  b e g in n in g  of th e  
jo b  to  su i t  th e  size o f a n o d e  b e in g  fo rm ed  
a n d  th e  w o rk in g  v o lta g e  o f th e  co n d en se r. 
T e m p e ra tu re s  o f 90-100 d e g ree s  C. a re  
u s e d .

A s a g u id e  th e  fo llo w in g  v a lu e s  a re  
g iv e n :—

D.C. voltage Initial preforming Final forming
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of condenser voltage voltage
75-100 80 124
250-300 220 350
450-550 375 600

I t  w ill th u s  be  seen th a t ,  in th is  p ro c e 
d u re , th e  final p re fo rm in g  v o lta g e  is 
g re a te r  th a n  th e  w o rk in g  v o lta g e  of th e  
c o n d en se r.

E v ery ' c a re  m u s t b e  e x erc ised  w h en  
fo rm in g  to  a v o id  c o n ta m in a tio n  o r  p h y s i
cal d a m a g e  to  th e  an o d es . T h e y  a re  
a ssem b led  in  th e  b a th  w ith  th e  c u r re n t  
off, th e  re s is tan c e  se t  to  th e  p re d e te rm in e d  
v a lu e , a n d  th e  c irc u it  c lo sed . V isu a l n o te  
is ta k e n  th a t  th e  v o lta g e  s ta r ts  in itia lly  
a t  th e  h n tic ip a te d  v a lu e , t h a t  th e  c u r re n t  
fa lls  off a n d  th e  v o lta g e  rises. F in a l  c o n 
d itio n s  a re  ch ec k ed  a n d  th e  a n o d e  
re m o v e d  b e fo re  sw itc h in g  ofE th e  c u rre n t.  
I t  is r in se d  th o ro u g h ly  in d is tilled  w a te r  
a n d  ov en  d ried  a t  100 d eg rees C . E x c e s 
s iv e ly  la rg e  b a th s  a re  a v o id e d , a n d  th e  
so lu tio n  m a y  n eed  a  lit t le  .w ork ing  in on  a  
few  a n o d es  to  e lim in a te  a n y  im p u ritie s .

* For Figs. 132 and 133. see previous section of this 
account.
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O p e ra tin g  th e  p re -fo rm in g  on a  c o n tin u 
o us b asis  is o b v io u s ly  p o ss ib le  a n d , 
a lth o u g h  no t s im p le , is q u ite  p ra c t ic a b le . 
F ro m  th e  reel, th e  a lu m in iu m  foil h a s  to 
be  ru n  th ro u g h  th e  p ro cesses w ith  w id th  
a n d  len g th  d ire c tio n s  h o riz o n ta l. T h e  
a n o d e  c o n ta c t  c an  be  a  n ick e l o r  h e a v ily  
n ick e l-p la te d  ro ta ry  c y lin d e r  o v e r  w h ich  
-the m a te r ia l  is fed  a t  th e  e n tra n c e  to  th e  
fo rm in g  b a th .  R o ta ry  c y lin d e rs  fo r  g u id 
in g  th e  m a te ria l  in th e  b a th  c an  be  of 
p h e n o lic  p la s tic , e .g ., p a p e r  o r  fab ric  
la m in a te d  rod , m a c h in e d  to  sh a p e . N o  
c o n ta c t  c an  b e  p ro v id e d  a t  th e  e x it  en d  
becau se  th e  a lu m in iu m  is th e n  fo rm ed . I t

c an  p a ss  o v e r  p h e n o lic -re s in  ro lle rs  
th ro u g h  w a sh in g  p ro cesses , w h ic h  can  be 
sm a ll a n d  s im p le  sp ra y s , o r  im m ersio n , 
o r  b o th . F in a lly ,  i t  c a n  p a ss  th ro u g h  a  
h o t-a ir  tu n n e l ,  o r  d r ie d  b y  m ea n s  o f in f ra 
re d  h e a t in g . •

W in d in g  of th e  c o n d e n se r  ro lls is c a rr ied  
o u t  as b e fo re  d e sc rib e d , u sin g  p a p e r  o r  
fab ric  a s  th e  s e p a ra t in g  m e d iu m . T h e  
c a th o d e  h a s  to  be  d e g rea se d . I f  p re -c o a t
in g  is a d o p te d , a  s ta rc h -b o d ie d  e le c tro ly te  
is a p p lie d , th e  fo llo w in g  b e in g  a re p re 
s e n ta tiv e  c o m p o s itio n :—

Ammonium borate (dried at 100° C.) 24%
Boric acid (dried at 100° C.) .. 10%
Starch ..................................iqo-
Glycerol ..................................48%

A lte rn a tiv e ly , im p re g n a tio n  a s  p re v i
o u sly  d e sc rib e d  c a n  b e  u sed . T h e  u n its  a re

q u ic k ly  d ip p e d  in  ceresin  w a x  of m eltin g  
p o in t a b o u t  50° C. b e fo re  fo rm in g . T h is  
g iv es  p ro te c tio n  a g a in s t  th e  a b so rp tio n  of 
w a te r  v a p o u r  b y  th e  g ly ce rin e . T h e  fo rm 
in g  ra c k s  a re  a r ra n g e d  to  m a in ta in  a te m 
p e ra tu re  o f 35 to 40° C. V o ltag e  is ra ised  
g ra d u a lly  to  th e  n o m in a l p e a k  w o rk in g  
v o lta g e  a s  th e  le a k a g e  c u r re n t  fa lls—  
a llo w in g  th e  te m p e ra tu re  ' fa ll to  th e  
a m b ie n t  v a lu e  a s  th e  fin a l v o lta g e  is 
reach ed . T e rm in a tin g , a sse m b lin g  in  
cases, a n d  final fo rm in g  a re  a s  p re v io u s ly  
d e sc rib e d .

The A e ro v o x  C o rp o ra tio n  d ev e lo p ed  
sp ec ia l e le c tro ly tic  s ta r t in g  c o n d en se rs  fo r  

use w ith  h ig h -q u a li ty  frac -  
tio n a l-h o rse -p o w e r m o to rs  
su c h  a s  th o se  in d e m a n d  
fo r o p e ra t in g  su ch  d o m es
tic  a p p lia n c e s  a s  r e 
f r ig e ra to rs  a n d  oil b u rn e rs , 
a n d  g a v e  th e  fo llo w in g

Fid. 148.—Relative characteristics 
of film-forming metals: capacity 
per sq. cm. of surface in relation

ship to formation voltage.

in fo rm a tio n  c o n c e rn in g  
th e m  in  a b u lle tin  d a te d  
1932. M otors fo r  th ese  
p u rp o se s  m u s t o b v io u s ly  
p ossess e x ce lle n t o p e ra t
in g  c h a ra c te r is tic s  a n d  
h ig h  s ta r tin g  to rq u e , 

th e y  m u s t  c re a te  no  ra d io  in te rfe re n c e  
a n d  m u s t  be  s ile n t o r  a s  n e a r  s ile n t 
a s  p o ss ib le . T h e  c a p a c ito r  m o to r  is 
c la im e d  to  b e  th e  su p e r io r  o f a ll  ty p e s  o f 
s in g le  - p h a se  frac tio n a l - h o rse  - p o w er 
m o to rs , b e cau se , a p a r t  f ro m  po ssessin g  th e  
d e s ire d  c h a ra c te r is tic s , i t  is th e  s im p le s t 
a n d  m o st re liab le . T h e  co m m e rc ia l d e v e l
o p m e n t o f  th is  ty p e  o f m o to r  a w a ite d  th e  
a v a i la b ili ty  o f su ita b le  c a p a c ito rs , a n d  th e  
a p p e a ra n c e  o f th e  sp e c ia lly  d e s ig n ed  
A e ro v o x  e le c tro ly tic  c o n d e n se rs  a n sw e red  
th is  sh o rtc o m in g .

O f th e  m a n y  c irc u it  a r ra n g e m e n ts  th a t  
c a n  be  u sed  w ith  c a p a c ito r  m o to rs , th re e  
g e n e ra lly  e m p lo y e d  a re  sh o w n  in F ig s. 
134, 135 a n d  136. I n  e ac h , S  re p re se n ts  

a n  a u to m a tic  sw itc h  w h ic h  a u to m a tic a l ly  
o p e ra te s  w h en  th e  m o to r sp eed  a t ta in s  a
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su ffic ien tly  h ig h  v a lu e . F ig .  135 show s th e  
c o n d e n se r  s ta r t  ty p e  of m o to r  in  w h ich  
th e  c o n d e n se r  is  in  th e  c irc u it in  series 
w ith  th e  s ta r tin g  p h a se  w ith  th e  o b je c t of 
p ro v id in g  a h ig h  s ta r tin g  to rq u e . In  th is  
w a y  s ta r t in g  to rq u e  v a lu e s  a s  h ig h  a s  400 
p e r  c en t, o f  th e  fu ll lo ad  to rq u e  can  be 
a tta in e d .  B esid es th is  c h a ra c te r is tic , h ig h  
s ta r tin g  effic iency , s im p lic ity  a n d  re lia 
b ili ty  a re  o b ta in e d . P o w e r fa c to r  u n d e r  
ru n n in g  c o n d itio n s  is low  b e ca u se  th e  co n 
d e n se r  is c u t  o u t  of th e  c irc u it  a t  ru n n in g  
sp e e d .

T h e  c irc u it  sh o w n  in F ig . 135 in c lu d es 
tw o  c o n d en se rs  in p a ra lle l. W ith  th e  
sw itch  S closed  fo r th e  s ta r t ,  th e  to ta l 
c a p a c ity  o f th e  c o n d en se rs  is  su ffic ien t to  
g iv e  th e  h ig h  s ta r tin g  to rq u e  d es ired . T h e  
c o n d e n se r  C2 is a u to m a tic a l ly  c u t  o u t 
w h en  h ig h  sp eed  is re a c h e d , w h ils t th e  
o th e r  c o n d e n se r  C l is so d e s ig n ed  to  a llow  
th e  m o to r  to  ru n  a t  a lm o s t u n ity  p ow er 
fa c to r  a n d  to  o p e ra te  v ir tu a l ly  a s  a  tw o- 
p h a se  m o to r, th e  c o n d e n se r  fu n c tio n in g  to 
c o n v e r t  th e  s in g le -p h a se  su p p ly  in to  a  
tw o -p h a se  su p p ly .

F ig . 136 show s ho w  a  s in g le  c o n d e n se r  
can  be  u sed  in  c o n ju n c tio n  w ith  a n  a u to 
tra n s fo rm e r  to  g iv e  th e  sam e  re su lts  a s  th e  
tw o  c o n d e n se r  c irc u its . T h e  sw itch  S is 
in  p o s itio n  n u m b e r  1 a t  th e  s ta r t ,  a n d  th e  
e ffec tive  c a p a c ity  fo r  s ta r tin g  is t h a t  of th e  
c o n d e n se r  C m u ltip lie d  b y  th e  sq u a re  of 
th e  tu rn s  ra tio  o f th e  tra n s fo rm e r . A t r u n 
n in g  sp eed  o r  s lig h tly  low er, th e  sw itch  
S a u to m a tic a l ly  c h an g e s  to  p o sitio n  
n u m b e r  2 a n d  th e re b y  th e  effec tive  c a p a 
c ity  b eco m es re d u c e d  to  th a t  v a lu e  a p p r o 
p r ia te  to  a ffo rd  h ig h  effic iency u n d e r  r u n 
n in g  co n d itio n s .

R e g a rd in g  th e  ty p es  of c o n d en se r  u sed  
in th ese  c irc u its , th a t  in  F ig . 134 is an  
e le c tro ly tic  s ta r tin g  c o n d en se r, a n d  it is 
o n ly  in  c irc u it  d u r in g  th e  s ta r tin g  p e rio d . 
I n  F ig .  135, c o n d e n se r  C2 m a y  b e  an  
e le c tro ly tic , b u t  C l ,  w h ic h  is in c irc u it  
d u r in g  ru n n in g , m u s t b e  a n  o il-filled  oil- 
im p re g n a te d  c o n d en se r. T h e  c irc u it  in 
F ig . 137 uses o n e  o il-fd led  o il- im p reg n a te d  
c o n d en se r.

T h e  c irc u it  in F ig . 134 is used  w h en  th e  
m o st im p o r ta n t  c rite rio n  is h ig h  s ta r tin g  
to rq u e . I f  a d d it io n a lly  h ig h  efficiency

u n d e r  ru n n in g  co n d itio n s  is re q u ire d , 
th o se  in F ig s . 135 a n d  136 a re  a d v o c a te d .

A g a in , in th e  c irc u it  in F ig . 134, m a x i
m u m  s ta r tin g  to rq u e  is u su a lly  o b ta in e d  
w h en  th e  im p e d a n ce  of th e  s ta r tin g  p h a se  
is a p p ro x im a te ly  e q u a l to  th e  re a c ta n c e  
o f th e  s ta r tin g  co n d en se r. U n d e r  su ch  
c o n d itio n s , p a r tia l  re so n an ce  ex is ts  in th e  
s ta r tin g  c irc u it , a n d  th e  v o lta g e  ac ro ss  th e  
s ta r tin g  w in d in g  a n d  t h a t  a c ro ss  th e  s t a r t 
in g  c o n d e n se r  m a y  rise  a b o v e  th e  line  
v o lta g e . T h is  excess g e n e ra lly  is o f th e  
o rd e r  o f 30 o r  40 p e r  cen t, m a x im u m .

T h e  v o lta g e  ac ro ss  th e  s ta r tin g  c o n 
d e n se r  d e p e n d s  u p o n  th e  d esig n  of m o to r, 
e sp ec ia lly  th e  tu rn s  ra tio  b e tw een  th e  
m ain  p h a se  a n d  th e  s ta r tin g  p h a se . T h e  
s ta n d a rd  lin e  o f A e ro v o x  s ta r tin g  c o n 
d e n se rs  a re  ra te d  fo r  use  w ith  110 V 
m o to rs , a n d  if u sed  fo r  m o to rs  a t  o th e r  
line  v o lta g e s , a tte n tio n  m u s t be g iv en  to  
e n su re  t h a t  excessiv e  v o lta g e  c a n n o t 
d e v e lo p  ac ro ss  th e  c o n d en se r. T h is  v o lt
ag e  sh o u ld  n o t be g re h te f  th a n  130 to  
135 v o lts  d u r in g  th e  s ta r tin g  p e rio d . T h e  
c o n d en se rs  fo r  110 V  m o to rs  a re  d es ig n ed  
to  g iv e  s e n d e e  w h ere  th e  n u m b e r  of s ta r ts  
does n o t  ex ceed  20 p e r  h o u r  a n d  th e  
d u ra tio n  of each  s ta r t  d o es n o t  exceed  
3 secs. T h e  p o w e r fa c to r  m ea su re d  a t  
110 v o lts  60 cycles is 12 p e r  c en t. m a x .

F ig . 137 is th e  A e ro v o x  C o rp o ra tio n 's  
c u rv e  fo r s ta r tin g  to rq u e  a g a in s t  c a p a c ity . 
T h e  v a lu e s  fo r th is  w ere  d e te rm in e d  u s in g  
a  ty p ic a l \  h .p .  c a p a c ito r -s ta r t- ty p e  m o to r 
w ith  e le c tro ly tic  c o n d en se rs  in  th e  s ta r tin g  
p h a se . I t  w ill b e  seen  fro m  th e  c u rv e  t h a t  
th e  p a r tic u la r  m o to r  u sed  g iv es  m ax im u m  
to rq u e  a t  a  c o n d en se r  c a p a c ity  o f 175 
m ic ro fa ra d s  a n d  th a t  a t  th is  c a p a c ity  th e  
to rq u e  is a p p ro x im a te ly  380 p e r  c e n t, o f 
th e  fu ll lo ad  to rq u e . T h e  v a r ia tio n  in 
c a p a c ity  t h a t  is  to le ra b le  Is d e p e n d e n t  
u p o n  th e  m a x im u m  to rq u e  d e s ired . T h u s  
th e  c u rv e  show s th a t  fo r  350 p e r  cen t, 
to rq u e  th e  c a p a c ity  m a y  ra n g e  fro m  140 
to  230 m ic ro fa ra d s . C o n se q u e n tly , m a n u 
fa c tu re  o f th e  co n d en se rs  to  close to le r 
a n ce s  is n o t n o rm a lly  re q u ire d .

B rie fly , th e  A ero v o x  C o rp o ra tio n  g ive  
th e  fo llow ing  c o n s tru c tio n a l d a ta  a p p e r 
ta in in g  to  th e ir  e le c tro ly tic  co n d en se rs . 
H ig h -p u r i ty  a lu m in iu m  foil is u sed ,
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a n o d ic a lly  film ed . T w o  of th ese  fo ils  a re  
w o u n d  in to  a  ro ll, th e  fo ils b e in g  s e p a r 
a te d  b y  a  la y e r  o f g a u ze  a n d  o n e  of 
0 .0 004-in . th ic k  lin en  p a p e r .  T h e  ro ll is 
th e n  im p re g n a te d  b y  im m ersio n  in  an  
e le c tro ly te  h e a te d  in o rd e r  to  o b ta in  co m 
p le te  sa tu ra t io n  of th e  g a u z e -p a p e r  co m 
b in a t io n  w h ich  s e p a ra te s  th e  fo ils . I t  is 
th e n  sea led  in  a  c a n , a g ed  a n d  te s te d  a t  
120 V a .c . ,  60 cycles .

T h e  e le c tro ly te  is a  v isco u s  flu id , c h em i
c a lly  b a la n c e d  a n d  h o m o g en eo u s  in  
n a tu re .  I t  is p re fe r re d  to  h a v e  a  flu id  
e le c tro ly te  fo r  u se  w ith  a .c . ,  b e ca u se  i t  
b e s t  p e rm its  o f  e x p a n s io n  a n d  c o n tra c tio n  
a n d  d iss ip a tio n  o f h e a t.  A  p a ra lle l  is 
d ra w n  w ith  th e  case  o f fixed  p a p e r  c o n 
d en se rs  ; h e re  i t  is g e n e ra lly  a c c e p te d  th a t  
o il- im p re g n a te d , o il-filled  d esig n s a re  
b e tte r  fo r se v e re  se rv ice  c o n d itio n s  of a .c . 
th a n  a re  w a x -im p re g n a te d , so lid -filled  
ty p es .

A g a in , a  m e ta l c o n ta in e r  is a d v a n 
ta g e o u s  to  a ss is t in  h e a t  d iss ip a tio n , a n d  
A e ro v o x  c o n d e n se rs  a re  h o u se d  in  h e r
m e tic a lly  se a le d  a lu m in iu m  c a n s . S em i
d ry  c o n d e n se rs  a re  sa id  to  b e  less s a tis 
fa c to ry  b e ca u se  th e y  do  n o t  d is s ip a te  h e a t  
w ell en o u g h . C a rd  o r  n o n -c o n d u c tin g  
c o n ta in e rs  lik ew ise  do n o t  d iss ip a te  h e a t  
q u ic k ly  fro m  th e  ro ll, a n d  a lu m in iu m  is 
a n  o b v io u s  ch o ice  fo r  m a x im u m  c o n d u c 
t iv i ty .  A g a in , a lu m in iu m  is c o n s id e re d  
e sse n tia l so  a s  to  e lim in a te  th e  p o ss ib ili
t ie s  o f s t ra y  c u r re n ts  fro m  b i-m e ta llic  
e ffects. A lu m in iu m  a n d  n o n -m e ta ls  a re  
th e  o n ly  m a te r ia ls  em p lo y ed  in  th e  c o n 
s tru c tio n  o f th ese  c o n d e n se rs , a n d  th e y  
a re  a lso  m o u n te d  in  o u te r  c o n ta in e rs  o f 
a lu m in iu m  to  m a k e  c e r ta in  t h a t  n o  u n d e 
s ira b le  re a c tio n s  can  o ccu r.

F ig . 138 se c tio n a lly  sh o w s th e  c o n s tru c 
tio n  of th e  A e ro v o x  c o n d en se r . F ro m  o n e  
foil o f th e  c o n d en se r , a  ta b  is ta k e n  a n d  
s p u n  to  a  te rm in a l  w h ic h  is m o u n te d  in  
th e  c e n tre  o f a  h a rd  ru b b e r  c o v e r . T h e  
ta b  fro m  th e  o th e r  foil of th e  c o n d e n se r  
is w ed g ed  b e tw een  th e  h a rd  ru b b e r  c o v e r  
a n d  th e  sid e  o f th e  c a n . F o r  sea lin g , a 
ru b b e r  g a sk e t  is  p la c e d  in  th e  se a tin g  p r o 
v id e d  a ro u n d  th e  p e r ip h e ry  o f th e  c o v e r . 
T h e  m o u th  o f th e  c a n  is  s p u n  o v e r  o n  to  
th e  g a sk e t to  y ie ld  a  h e rm e tic  c lo su re .

T h e  la t te r  is im p o r ta n t  fo r th e  p re se rv a 
tio n  o f a  c o n s ta n t  e le c tro ly te , i .e .,  to  p r e 
v e n t  lo ss o r g a in  o f m o is tu re . I f  th e  
la t te r  e v a p o ra te s , p o w e r fa c to r  in c reases  
a n d  c a p a c ity  d ec reases . T h e  g re a te r  th e  
m o is tu re  loss th e  g re a te r  a re  th e se  
c h an g e s . O n  th e  o th e r  h a n d , in  h u m id  
a tm o sp h e re s  w a te r  c o u ld  b e  a b so rb e d  in 
th e  a b se n ce  of a  h e rm e tic  sea l, a n d  th e n  
p ro p e r  film  fo rm a tio n  on  th e  a n o d e s  c a n 
n o t  b e  m a in ta in e d , c o rro s io n  o f th e  e lec
tro d e s  m a y  re su lt,  a n d  e lec tr ica l 
b re a k d o w n  c an  o ccu r.

T a b le  31 g ives som e s ta n d a r d  sizes of 
th e se  c o n d en se rs , fro m  w h ic h  i t  c an  be 
seen  th a t  c o m p a c tn e ss  is a  fe a tu re .  In  all 
of th e m  th e  can  itse lf se rv es  a s  one  c o n 
n e c tio n , th e  o th e r  b e in g  to  th e  c e n tr a l  t e r 
m in a l. T o  iso la te  th e  c a n , i t  w o u ld  h a v e  
to  b e  in su la te d  b y  m ea n s  of a  c a rd b o a rd  
tu b e  a n d  sea led  w ith  p i tc h , a n d  still h e r 
m e tica lly  sea led  in a  m eta l c an . Su ch  
in su la tio n  is n o t p e rm a n e n t ,  a n d , fu r th e r ,  
it m itig a te s  a g a in s t  good  h e a t  d iss ip a tio n . 
W h e n  m o u n te d  in  th e  a p p a ra tu s ,  th e  
m eta l c o n ta in e r  c an  b e  in su la te d  fro m  
th e  f ra m e  b y  m o u n tin g  on a n  in su la tin g  
m a te ria l,  su ch  a s  B a k e lite . T h e y  c a n  be  
m o u n te d  in  a  r in g  f ix in g , a s  i llu s tra te d  in 
F ig . 139, o r th e y  can  be  p ro v id e d  w ith  a 
sc rew  c o n n e c tio n , a s  sh o w n  in  F ig . 140.

T h e  te s tin g  of e le c tro ly tic  s ta r tin g  c o n 
d e n se rs  is p e rfo rm e d  w ith  th e m  in series  
w ith  a  m o to r  w in d in g  o r  in  a n  e q u iv a le n t  
c irc u it ,  su c h  a s  th o se  sh o w n  in  F ig s . 141 
a n d  142. T h e  a r tif ic ia l lo a d  c irc u it  in  F ig .
141 in c lu d e s  a  re a c ta n c e  L  a n d  a  re s is t
a n c e  R , a p p ro x im a te ly  e q u a l to  th e  
in d u c ta n c e  a n d  re s is ta n c e  o f th e  s ta r tin g  
p h a se  o f th e  m o to r  w ith  w h ic h  th e  c o n 
d e n se r  is to  be  u sed . A  re la y  tim e  sw itch  
e n ab le s  th e  c irc u it  to  b e  c lo sed  fo r  a  few  
seco n d s a t  in te rv a ls  to  c o rre sp o n d  to  th e  
n u m b e r  o f s ta r ts  p e r  h o u r  re q u ire d . F ig .
142 sh o w s th e  c o n d e n se r  u n d e r  te s t  in  th e  
a c tu a l  m o to r  c irc u it.

S p ec ia l A e ro v o x  c o n d e n se rs  a re  m a n u 
fa c tu re d  fo r h ig h e r  v o lta g e s , fo r  e x am p le , 
fo r  220 V d .c . m o to rs . T y p ic a l of su c h  
c o n d e n se rs  a re  th e  re su lts  sh o w n  in  F ig . 
143. T h e  c u rv e s  sh o w  th e  s ta r tin g  to rq u e  
c h a ra c te r is tic s  o f a  J  h .p .  200 V  a .c .  
m o to r. I t  w ill b e  seen  th a t  a  s ta r tin g
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F o r  t h e  i n s p e c t i o n  o f  l i g h t - a l l o y  c a s t i n g s  w i t h  w i d e  t h i c k n e s s  r a n g e s ,  w h e n  
s i n g l e  e x p o s u r e s  o n l y  a r e  w a r r a n t e d —  '  I N D U S T R E X  ’  T Y P E  S

4 I N D U S T R E X  ’ a n d  * C R Y S T A L L E X  * 
X - R A Y  F I L MS

the- ĄguaIź
— b u t  h o w  w a s  i t  f o u n d  ?

F o r  t h e  c r i t i c a l  e x a m i n a t i o n  o f  l i g h t -  
a l l o y  c a s t i n g s ,  r e q u i r i n g  t h e  f i n e s t  p o s s i b l e  
r e s o l u t i o n —  

‘ C R Y S T A L L E X ’

The radiograph which showed - the defect to be present.

The defect in this light-alloy casting stands revealed 
— exposed by sectioning. But it was a radiograph 
that first showed a defect to be present and that 
showed where to section. And the great value of 
radiographic inspection is that it reveals faults for 
judgment, without the necessity of sectioning, con
sequently leaving the casting quite unharmed.

•
F o r  t h e  r o u t i n e  i n s p e c t i o n  o f  l i g h t -  

a l l o y  c a s t i n g s —
3 ‘ I N D U S T R E X ’  T Y P E  D

K O D A K  L T D . ,  ( X - R A Y  SALES), K O D A K  H O U S E .  K I N G S W A Y ,  W.C. 2
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mm
T w o  th in g s  s ta n d  o u t  p r o m in e n t ly  in  o u r  m e th o d s  o f  b u s in e s s
( 1) Q u a l i ty  ( 2)  S p e e d  o f  d e l iv e ry — b o th  o f  w h ic h  y o u , as a b u y e r ,  
h a v e  a r ig h t  to  d e m a n d .  T h e  w r i t te n  w o r d  m a y  s o m e tim e s  b e  u n 
c o n v in c in g — a m a n  s h o u ld  b e  ju d g e d  b y  h is  a c t io n s — a n d  c a n d id ly ,  
w e  p r e f e r  i t  t h a t  w a y . L e t u s  s e n d  y o u  a n  in it ia l  c o n s ig n m e n t  a n d  
a w a it  y o u r  v e rd ic t .  W e  c a n  s u p p ly —

R E F I N E D  I R O N ,  N O N - F E R R O U S  

A N D  A L U M I N I U M  A L L O Y  I N G O T S

T h e  le a d in g  F e r ro u s ,  N o n - F e r r o u s  a n d  
L ig h t  A l lo y  S m e lte rs  a n d  R e f in e r s .

S O U T H  B A N K - O N - T E E S ,  Y O R K S H I R E

L o n d o n  O f f ic e :  2 C a x to n  S tre e t ,  W e s tm in s t e r ,  S . W . l .  Phone: Whitehall 6 3 ,0  
B irm in g h a m  O f f ic e :  3 1 9  C h a m b e r s ,  M a r t in e a u  S t., B i r m in g h a m , 2 . Phone: Central 10 -5

24  h o u r  d e l iv e ry  in  L o n d o n ,  B i rm in g h a m , Y o rk s h ir e  
a n d  L a n c a s h ire  a re a s .

E .H I N D  S '  L T D .
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to rq u e  of o v e r  500 p e r  c en t, of fu ll- lo ad  
to rq u e  is o b ta in e d , u s in g  a  00  m ic ro 
fa ra d  c o n d en se r  in  series w ith  th e  s ta r tin g  
w in d in g . U n d e r  th e se  c o n d itio n s  th e  c u r
r e n t  in th e  s ta r tin g  p h a se  w as n e a r ly  
-1 a m p s .,  a n d  th e  v o lta g e  acro ss  th e  c o n 
d e n se r  a p p ro x im a te ly  160 V . In  o th e r  
'220 V m o to rs  th is  v o lta g e  d e v e lo p ed  h as  
been  a s  m u c h  a s  200 V , a n d  th e  c o n 
d e n se rs  p ro d u c e d  h a v e  o p e ra te d  sa tis fa c 
to r ily . T h e ir  d esig n  is e sse n tia lly  th e  
sam e  a s  fo r  th e  110 V a .c . co n d en se rs , 
e x c e p t  fo r  th e  c o n s id e ra tio n  g iven  fo r the . 
d iss ip a tio n  o f th e  a d d it io n a l  e n e rg y  pe r 
m ic ro fa ra d .

T h e  A e ro v o x  c la im s  fo r th ese  c o n 
d e n se rs  in c lu d e  th e  fo llo w in g :—

(1) T h e  use o f a  sp ec ia l v isc o u s  e le c tro 
ly te , a  h o m o g en eo u s  so lu tio n , in 
c o n tr a s t  w ith  a  m ere  p as te -lik e  
m ix tu re .

(2) N o  free , u n a b so rb e d  e le c tro ly te  in
th e  case  of th e  c o n d en se r, b u t  
su ffic ien t a b so rb e d  in th e  g au ze  
a n d  p a p e r  fo r p ro p e r  fu n c tio n in g . 
N o  le a k a g e  in se rv ice .

(3) A  flu id  e le c tro ly te  suffic ien tly
m o b ile  fo r d iffu sio n  th ro u g h o u t  
th e  c o n d en se r . In  c o n tra s t  w ith  
p a s t  e le c tro ly te s , no  d ry in g  o u t 
w h ic h  w ou ld  cau se  lo w erin g  
c a p a c i ty  a n d  in c re a sed  losses in 
th e  c o n d en se r.

(4) L ow  freez in g  p o in t a n d  h igh  b o il
in g  p o in t to  th e  e le c tro ly te  a n d , 
th e re fo re , sa tis fa c to ry  p e rfo rm a n ce  
o v e r a  w ide ra n g e  of te m p e ra tu re s .

(5) A s ta b le  a n o d e  film , neg lig ib le  
d e te r io ra t io n  d u r in g  id le  p e rio d s , 
ra p id  re g a in  o f in itia l c h a ra c te r 
istic s a s  soon  a s  th e  u n i t  is p lac ed  
in  se rv ice ..

(6) R a p id  a n d  e ffec tive  d iss ip a tio n  of 
h e a t  g e n e ra te d  d u r in g  serv ice  
p e rio d s .

(7) H e rm e tic  se a lin g  a n d , th e re fo re , 
e v a p o ra tio n  or a b so rp tio n  of m o is
tu re  in  se rv ice  p re v e n te d .

T h e  fo reg o in g  illu s tra te s  a specific  a p p li 
c a tio n  of e le c tro ly tic  c o n d e n se rs  sp e c ia lly  
d e s ig n ed  fo r  th e  p u rp o se , one  design  
h a v in g  b e en  b r ie f ly  d iscu ssed .

B esid es th e  o rth o d o x  ta n ta lu m  e le c tro 
ly tic  c o n d en se rs  a lre a d y  re c o rd e d , p o ro u s  
ta n ta lu m  c o n d e n se r  e lem en ts  h a v e  b een  
p ro d u c e d . T h e se  use  e lec tro d es  fro m  
e le m en ta l ta n ta lu m  in p o w d e r fo rm  
p ressed  a n d  s in te re d  in to  sh a p e  by  
p o w d e r  m e ta llu rg ic a l p ro cesses. E x ce l
le n t p o ro s ity  is c la in ićd , a s  w ell a s  
u n ifo rm ity  th ro u g h o u t th e  m ass, a n d  
u p o n  im m e rsio n  in  a n  e le c tro ly te , s a tu r a 
t io n  th ro u g h o u t th e  m ass  is sec u re d . 
U p o n  a p p ly in g  a  fo rm a tio n  v o lta g e , th e  
d ie le c tr ic  film  fo rm s u p o n  th e  w a lls  of 
a ll th e  sm all p o res  th ro u g h o u t  th e  m ass. 
In  co n se q u en c e , a  c o n d e n se r  o f e x tr a 
o rd in a r i ly  h ig h  e le c tro s ta tic  c a p a c ity  can  
b e  o b ta in e d  fro m  a n  a n o d e  of sm all 
d im e n s io n s . F o r  so m e p u rp o se s , th is  
fa c to r  m a y  u ltim a te ly  offset th e  d is 
a d v a n ta g e  o f ta n ta lu m  e le c tro ly tic  c o n 
d e n se rs  m ad e  fro m  sh e e t m a te ria l,  
n a m e ly , d im e n sio n s  a n d  h ig h  co s t o f  th e  
e le c tro d e  m a te ria l.

T h e  p o ro u s  ta n ta lu m  is a  p ro d u c t  of 
th e  F a n s te e l M e ta llu rg ic a l C o rp o ra tio n  of 
C h icag o . B y  u n ifo rm  c o n tro l of th is  
p o ro s ity , th is  c o n ce rn  e n su re s  th a t  th e  
v o lta g e -c a p a c ity  c h a ra c te ris tic s  o f th e  
p o ro u s  ta n ta lu m  a re  d e te rm in e d  e n tire ly  
b y  th e  w e ig h t of th e  ta n ta lu m  in th e  
e lec tro d e . T h is  c o n tra s ts  w ith  th e  a rea  
b asis , w h ic h , of co u rse , is c h a ra c te ris tic  
of th e  o r th o d o x  e le c tro ly tic  co n d en se rs .

T h e  F a n s te e l M e ta llu rg ic a l C o rp o ra 
tio n , in th e ir  b u lle tin  1038-B, g ive  a  
n u m b e r o f c u rv e s  to  show  th e  c h a ra c te r 
istic s of th e se  co n d en se rs . F ig s . 144 a n d  
146 show  v o lta g e -c a p a c ity  c h a ra c te ris tic s  
of a  p o ro u s  ta n ta lu m  a n o d e  a t  v a r io u s  
d .c . v o lta g e s  fo r  film  fo rm a tio n , a n d  it is 
c la im e d  th a t  u n ifo rm  c a p a c ity  c h a ra c te r 
istics can  be  p ro d u c e d  w ith in  p lu s  o r  
m in u s  5 p e r  c e n t, o f  th ese  cu rv es . T h e  
la t te r  a p p ly  to  th e  a n o d e  o n ly . I n  d .c . 
a p p lic a tio n s , th e  c a th o d e  n eed s to  b e  a t  
le a s t 50 p e r  c en t, o f th e  a n o d e  w e ig h t, 
a n d  in a .c .  a p p lic a tio n s  th e  tw o  e lec t
ro d es sh o u ld  b e  of th e  sam e  w e ig h t.

T a n ta lu m  h a s  a n  a d v a n ta g e  o v e r 
a lu m in iu m  in b e in g  m a rk e d ly  m ore  
co rro s io n  re s is ta n t. I t  c a n , th e re fo re , b e  
o p e ra te d  in  s tro n g e r  e le c tro ly te s  w h ich  
a re  lo w er in  e lec trica l re s is tan c e  th a n  is
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n o rm a l w ith  a lu m in iu m  e lec tro ly tic s . 
S u lp h u r ic  a c id  o£ specific  g ra v ity  of
1.200 o r h ig h e r  is one  reco m m e n d e d , 
w h ils t a m m o n iu m  c h lo r id e  a n d  c a lc iu m  
c h lo r id e  a re  th e  seco n d  a n d  th ird  b e s t 
e le c tro ly te s , d e p e n d e n t  u p o n  th e  n a tu re  
of th e  a p p lic a tio n  in  q u e s tio n , a m b ie n t  
te m p e ra tu re  v a r ia tio n s  a n d  o th e r  fa c to rs .

A s a tis fa c to ry  m e ta l c o n ta in e r  h a s  n o t 
b e en  fo u n d  fo r ta n ta lu m  e le c tro ly tic  c o n 
d e n se rs  u s in g  th ese  s tro n g  ch em ica l 
so lu tio n s . C o n se q u e n tly , g lass vessels 
w ith  h a rd  ru b b e r  c o v ers  a re  e m p lo y ed .

F o r  th e  sm a lle r  sizes o f p o ro u s  t a n ta 
lu m  e le c tro d e s , film  fo rm a tio n  is 
a c h ie v e d  m ere ly  b y  a p p ly in g  th e  o p e ra t
in g  v o lta g e . F ilm  fo rm a tio n  u p  to  a b o u t  
250 V  is v e ry  r a p id  a n d  th e  final 
c u r re n t  le a k ag e  v a lu e  is a t ta in e d  in  a  
m a t te r  of a  few  m in u te s . E o r  th e  la rg e r  
e le c tro d e s  fo rm e d  to  h ig h e r  v o ltag es , 
se v e ra l h o u rs  o f fo rm a tio n  a t  h ig h  c u r 
re n t ra te s  m a y  be re q u ire d . B o th  sh a p e  
a n d  size o f th e  e le c tro d e  h a v e  so m e b e a r 
ing  u p o n  fo rm a tio n  tim e .

G e n e ra lly , it is s ta te d  th a t  ex ce lle n t 
p ro p e rtie s  w ith  re sp e c t to  p o w e r fa c to r , 
re s is tan c e , a n d  d .c . le a k a g e  a re  o b ta in e d  
fro m  p o ro u s  ta n ta lu m  e le c tro ly tic  c o n 
d e n se rs , in m o st c a se s  su p e r io r  to  th o se  
g iv en  b y  sm o o th  e le c tro d e  c o n d en se rs . 
B o th  d e v e lo p m e n t a n d  a p p lic a t io n s  h a v e  
b een  w ith  re sp e c t to  d .c . a p p lic a t io n s  a n d  
fo r  w et e lec tro d es . N o  d o u b t  f u r th e r  
a d v a n c e s  h a v e  b e en  m a d e  s in ce  th e s e  
in itia l a n n o u n c e m e n ts  w ere  m ad e .

T h e  ta n ta lu m  c o n d en se rs  a re  c la im ed  
to  be  p ra c t ic a lly  in d e s tru c tib le  a n d  to  
m a in ta in  th e ir  c h a ra c te ris tic s  th ro u g h  
w id e  v a r ia tio n s  in te m p e ra tu re  a n d  d u r 
in g  sev e re  o p e ra t in g  co n d itio n s , o v er 
p e r io d s  o f m a n y  y e a rs .

F o r  c o m p a riso n , w ith  th e  p o ro u s  
ta n ta lu m  e le c tro d e , th e  v o lta g e  /  c a p a c ity  
c u rv e  in  F ig . 146 is g iv en  fo r  a sm o o th  
t a n ta lu m  a n o d e . F ig . 147 show s th e  
te m p e ra tu re  co effic ien ts o f a  p o ro u s , 
ta n ta lu m  a n o d e  fo r p o w e r fa c to r  a n d  fo r 
c a p a c ity .  F ig .  14S g iv es th e  c a p a c i ty /  
fo rm in g  v o lta g e  re la tio n sh ip s  fo r  t a n ta 
lu m , a lu m in iu m , b ism u th  a n d  m a g 
n esiu m . ( " T r a n s .  E le c tro -c h em . S o c . , ’’ 
V o l. 61 , p .  515, A p ril , 1932).

I t  is e v id e n t th a t  th e  ta n ta lu m  c o n 
d e n se rs  h a v e  m o re  th a n  m ere  p o ss ib ilitie s  
a n d  th a t  th e y  can  c o m m a n d  a n  im p o r ta n t  
field if fu lly  d e v e lo p ed . O n  th e  o th e r  
h a n d , th e  co st of th is  e le m en t, its  a v a i l 
a b il i ty  in  q u a n ti ty  a n d  th e  re la tiv e  la c k  
of ease  w ith  w h ic h  i t  c an  b e  p ro d u c e d , 
ra th e r  in d ic a te  t h a t  th e  g e n e ra l fie ld  w ill 
still b e  su p p lie d  b y  a lu m in iu m .

A lth o u g h  n o t d ire c tly  re la te d  to  th e  s u b 
je c t  of th is  a c c o u n t, i t  m ig h t b e  n o te d  
h e re  t h a t  th e  use  of p o ro u s  ta n ta lu m  in  
e le c tro ly tic  co n d en se rs , a n d , in  fa c t, t h a t  
of m e ta ls  g e n e ra lly  in  a  c o h e re n t  b u t  n o t  
“  so lid  ”  fo rm  in  o th e r  te c h n ic a l fields, h a s  
recen tly  b e g u n  to  a t t r a c t  a tte n tio n . O n ly  
d u r in g  th e  p a s t  few  y e a rs  h a s  th e  te c h 
n iq u e  o f p o w d e r  m e ta llu rg y , a s  a p p lie d  
to  m eta llic  su b s ta n c e s  g e n e ra lly  (a p a r t  
fro m  th o se  o f th e  p la t in u m  g ro u p  a n d  of 
th e  c o m m o n e r  re fra c to ry  m eta ls ) , b eco m e  
su ffic ien tly  a d v a n c e d  to  in d ic a te  im 
p o r ta n t  co m m e rc ia l a p p lic a t io n s  fo r  
m e ta ls  in  th is  fo rm .

U n til  re ce n tly , a s  is w ell k n o w n , th e  
p r in c ip a l o b je c tiv e  of th o se  tu rn in g  o u t  
m e ta ls  in  th e  c a s t  fo rm  o r  a s  sh e e t, e tc ., 
w as to  o b ta in  m a x im u m  c o n so lid a tio n , 
a ll p o ro s ity  b e in g  re g a rd e d  a s  a  d e fec t 
a n d  lik e ly  to  e x e r t  h a rm fu l  in flu en ces. 
N o w , h o w ev er, t h a t  th e  m e c h a n ic a l a n d  
p h y s ic a l p ro p e rtie s  of m e ta l-p o w d e r  c o m 
p a c ts  a re  b e tte r  u n d e rs to o d , a n d  now  th a t  
th e ir  q u a li ty  m a y  b e  c o n tro lle d  w ith  re 
g a rd  to  ty p e  a n d  d eg ree  of p o ro sity , 
a d v a n ta g e  is b e in g  ta k e n  of th e  sp e c ia l
ized  p ro p e rtie s  o f su c h  m asses. I n  p a r 
t ic u la r , th e  f irs t a n d  m o s t o b v io u s  fe a tu re  
o f  a  p o ro u s  b o d y  lies in  i ts  a b il i ty  to  
possess a  su rfa c e  a re a  v e ry  g re a t  in  p ro 
p o rtio n  to  its b u lk . N o w a d a y s , w h en  
so  m u c h  p ra c tic a l a p p lic a t io n  is b e in g  
m a d e  o f p h y s ic a l a n d  c h em ica l re ac tio n s  
d e p e n d in g  on  su rfa c e  fo rces, it is c le a r  
t h a t  th e  p o ro u s  m eta llic  c o m p a c t  o ffers a  
v a lu a b le  field  fo r  e x p e r im e n t a n d  e x p lo i ta 
tio n . L ess w ell u n d e rs to o d , p e rh a p s , to o , 
in  re la tio n sh ip  to  m e ta ls , is th e  f a c t  t h a t  
th e  c re a tio n  of v e ry  e x te n s iv e  su rfa ce s  in  
a sm a lle r  u n i t  o f sp ace , re su lts  in  th e  rea l 
o r  a p p a r e n t  e n h a n c e m e n t o f a n y  su rface  
a c t iv ity  w h ich  m a y  ex is t.

(To be continued.)
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W H E N  W E  W E R E  Y O U N G

The Motor Shore Jt)II. A two-pag.e spread of photographs of exhibits reproduced with the kind permission of the illustrated to»» News.
T h e y  cause a smile today, but they did not then. T h e y  w ere the 

élite of m otor-cars, m ostly, sp ecia lly  built for ‘ the show  . T h e  

gro wing pain s w ere alm ost over but the elegance of m aturity had 

not arrived . Cellon, founded that sam e year, w ere a lread y  engaged  

on research  w hich w as to lead  ultim ately to the cellu lose finish 

for cars, arid so m any other purposes, industrial and  dom estic.

CE L L O N  LTD., KINGSTON-ON-THAMES- TEL: K I N G S T O N  1234 (5 lines).

Thorp-Hambrock Co., Ltd., Montreal. Cellon Corporation Pty., Ltd., Sydney
T k e  j v e ^ e c t
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ANODIC TREATMENT
of Aluminium and its Alloys

C H R O M A T IN G
of Magnesium Alloys

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

TEDDINGTON
TELEPHONE - - - MOLESEY 240

TRADE “ GILTEC”  MARK
APPROVED A.I.D. AIR MINISTRY 

REF. NO. 138521 3 I

T . P . 9 9

FO R

A N O D I S I N G
N A T U R A L  & C O L O U R E D  FIN ISH E S

UFA ON A.I.D. 
APPROVED LISTS

dm 953

Aluminium Alloy Ingots to Specification
C A N L E Y  C O V E N T R Y  P hone  3 6 7 3

?A  N E W  B O O K ?
T H E

HEAT - TREATMENT  
OF STEEL

Iiy Edwin Gregory, Ph.D.,3I.Se.,3i.I.E.I.,F./.C.,and F.rlcX. Simons
Deals exhaustively, but in easily understood terms, with 
temperature measurement and control, pyrometers and 
thermo-couples of various types, gas, electric nnd oil-fired 
furnaces, refractories and equipment, and the principles and 
processes of heat-trentment and their application to every 
type of steel production. 18s. net.
P I T M A N  HOUSE, 
P A R K E R  ST . P I T M A N K I N  G S  W  A  Y, 

LOND ON , W.C.2

G R I P
H A R D E N E D ,  L A PPED  

A N D  G R O U N D

DRILL 
JIG BUSHES

SEND N O W  FOR O U R  REFERENCE C A T A L O G U E  
TALBOT TOOL COMPANY, LTD.
87, B O R O U G H  H I G H  ST ., L O N D O N ,  S.E.I
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CAREFUL C0 i

N A MODERN PLANT

will

C R E O S O T E -  

P I T C H  F I R I N G

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

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

JOHN G.STEIN&C°LTD 8 SCOTLAND0E

R O B E R T S O N  S T R I P  F L A T T E N I N G

M A C H I N E

N - t y p e  9 - r o l l  

G e n e r a l - p u r p o s e  

M a c h i n e  w i t h  

m o t o r  d r i v e  a n d  

t o t a l l y  e n c l o s e d  

g e a r i n g .  F o r  

N a r r o w  S t r i p s  i n  

a l l  M e t a l s .

W. H. A. ROBERTSON & C? LT-P BEDFORD • ENGLAND
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ALUMINIUM alloyed with
. MANGANESE. TITANIUM. CHROMIUM.'Y 

. NIOBIUM.TANTALUM. TUNGSTEN. BORON, •
■ VANADIUM. ZIRCONIUM. MOLYBDENUM.'

. IRON. SILICON. MAGNESIUM. NICKEL. ETC.

r f - f - f c  j —  “ L I O N  B R A N D ”

'ERS m b  ALUMINIUM
MASTER ALLOtS

E S T A B L I S H E D  ¡ 8 6 0

Telegrams - Blackwell, Liverpool.Telephone - Garston 980 (3 lines).

BLACKW ELLS M ETA LLU RG ICA L W O R K S  LTD.
THERMETAL HOUSE, GARSTON, LIVERPOOL 19

Wo rk s: Banks Road. Speke Road and Church Road, Garston

A N O D I S I N G  a n d  
C  H  R O M  A T I  N G

P L A N T S ,  F L U X E S  
a n d  C H E M I C A L S

W R I T E  T O  US

R. CRU1CKSHANK, LTD., Camden Street, 
BIRMINGHAM, 1. 'Phone: Cent. 72I3

These A.I.D. Approved Laboratories are now 
used exclusively by all leading Aircraft 
Producers for lhe X-Ruy Examination of 
Class i and Class II Castings.

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

X - R A Y  S E R V I C E
LONDON LABORATORIES: 

Grove Works. Grove Placfc. ACTON, London. W.3
Held Office jnd MidUnd Labontoriei:
53, Wentworth Road. Harborne. BIRMINGHAM. 17

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

FOR ALL TRADES

BRIDGE FOUNDRY ltd: 
W E D N E S B U R Y  • S T A F F S
•PHONE: WEDNESBURY 0I09--------------
--------- 'GRAMS: ALSPELCO, WEDNESBURY

--------------S I T U A T I O N S  V A C A N T   ---------------
REQUIRED IMMEDIATELY, Technical Sales lieprcMiiUth e 
for light alloy foundry. Experience of trade necessary, with 
preferably sonic knowledge of metals. Write, detailing ex
perience and salary required, to Box No. 4673, c/o “ LIGHT 
METALS.” 87/3889

-----------------   W A N T E D ------------------ ----
WANTED TO BUY — modorate-id/.ed sheet metal works with 
modern presses in London, West End. Send detallsto Box 31.W., 
SCIENTIFIC PUBLICITY, Cliffords Inn, Fleet Street. E.C.4.

85/1
—  :  M I S C E L L A N E O U S ---------------

3I0N0MARKS. Permanent London Address, Letter» redirected. 
5;* p.a. Write Monomark BM/310N092. W.C.I. 90/3890

SUBSCRIPTION RATES : Light Metals will be sent post paid 
for one year for 20/-. Shorter periods pro rata. Send 
remittance to the publishers.

Laboratory Controlled 
PR E S SU R E  C A S T IN G S  i n . . .
Aluminium. Zinc Base (M azak )

Printed in England and Published 3Ionthly by the Proprietor«, TEMPLE PRESS LTD., BOWLING GREEN LANE, LONDON, E.C.l.
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KORRISFLEX Flexible Shaft/
... .. . .. has been specially developed 
T filing, grinding and polishingc

,|iii“ iriiUir,,. .Elektron, Non-ferrous Alloys ai 
ils. ' Overhead suspension, bench and floo1 
able, the two latter being readily portable. !
jnd Cutters are manufactured in a large 

(;sy many having been specially devel- 
. for work, on Intricate engine parts. v .i
K.ISFLEX Equipment is also ideal for ■'.///,
nT and removing paint and rust.
UsEX Wire circular brushes and refill /

s ‘or buffing and metal cleaning in- '''
tiude cylinder head, 
valve seat and tube 
‘.rushes in variety. W e

I

l i W B t l i B i w ä  
■  I I  1 ........

t  .* > I  T I  *  W ; ■ - : ' . ;. r.
É M —

R E X  R o l a r q  F i l e s  C u l l e r s  £ T a p p e d  C u lle r s
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L I G H T  A L L O Y  C A S T I N G  T E C H N I Q U E

C O N F I D E N C E  

I N  C A S T I N G S ,
The confidence Ihe designer 
can liave in modern c a s tin g ^  
technique is illustrated by i g || 
this two-piece windscreen 
in light alloy.


