
R E Y N O L D S  T U B E  C O . LTD. & R E Y N O L D S  R O L L IN G  H IL L S  L T D .  B IR M IN G H A M ,  II.

T U B E S  R O O S  S E C T I O N S  
S H E E T  A N D  S T R I P  I N 
’ H | D U M  I N I U  M “ 
A L U M I N I U M  A L L O Y S

Out of Harvests of Experience reaped in past 
years, are garnered those fertile seeds that en­

sure future ' ‘H arvests" in all "fie lds"  of Industry. 
Thus the Past becomes " a  P resen t" to the Future,

R E Y N O L D S
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BONE-TO-MUSCLE WELD

Nature perfected the welding of muscle to bone: Metalastik 
perfected the rubber-to-metal weld.

When, on the 'bus, you arch your foot to prevent vibration 
jarring through your heels, Nature's construction softens the 
vibration: when a manufacturer is troubled by a vibrating 
piece of machinery he mounts it on Metalastik rubber 
mountings, or damps the oscillations of his crankshaft with 
a Metalastik torsional vibration damper.

I In its campaign against vibration, Metalastik engineering 
I  safeguards feather-weight instruments, softens the harsh­

ness of high-powered engines, cushions the shudders in 
heavy torques, isolates the tremors of unbalanced 
machines and, in short, takes the 'Brr '  out of 

I vibration.
I - ;
|  That engineering experience is at your disposal. | |

M etalastik  Ltd., Leicester.
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BROCKHOUSE

B R O C K H O U S E  C A S T I N G S  L T D .  W E D N E S F I E L D ,  S T A F F S
T elephone:  F a llin g s  P a rk  31221

H O L D E N S

#  A series o f  notes on steel-casting in relation 
to specialized steels

The first trays and vessels subjected to terrific heat in corrosive atm os­
pheres for long periods were undoubtedly o f  earthenware, made ol 
refractory clays possessing little or no strength. Then came cast iron, 
and subsequently alloy cast irons, which arc still largely in use, but 
possess serious disadvantages. The obvious solution is the use o f  very 
high-grade heal- and corrosion-resisting steels cast from  a high-frequency 
furnace.
Brockhouse C astings Ltd. arc m aking heat-resisting alloy steels o f  low' 
thermal conductivity which will resist scaling, warping, and high stresses 
at temperatures up to 1100" C . These steels can be produced to cus­
tom ers’ own specification.

Mechanical stoker parts for furnace charging bogies, tie-bars and furnace 
doors, carburi/in g  boxes and cyanide pots,all formerly made a s  iron cast­
ings,'are being cast in heat-resisting steels by Brockhouse C astings Ltd.. 
who also m ake steel castings in all comm ercial steel specifications up to 
3 tons in weight.

A
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ILFORD  Lead Screens
for Industria! Radio

200 kVp 10 mA 5 min. 36 in. 200 kVp 10 mA 3 min. 36 in.

ILFORD LEAD SCREENS IM PROVE RADIOGRAPHIC QUALITY

Every discerning industrial radiographer is aware of the beneficial action of lead 
foil placed in contact with each side of the film in overcoming the harmful effects 
of scattered radiation.
Ilford Limited have made a thorough investigation into the problem of finding 
the most suitable lead alloy and of determining the optimum thickness of the foil. 
As a result they are now able to supply at economical prices lead screens consisting 
of front and back thicknesses of foil made of a lead alloy specially selected for its 
durability and radiographic efficiency. Ilford Lead Screens afford the following 
advantages :—
1 M axim um  reduction of scattered radiation reaching the film  giving the  

greatest possible im provem ent in contrast.
2 Reduction of exposure tim es up to SO per cent.
3 Com plete freedom  from  grain.
4 Definition indistinguishable from  that obtained with non-screen exposures.
5 M axim um  flexibility and pliability. .
6 M axim um  hardness of surface com patible 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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1882

T h e  production of  
aluminium alloys marked 
a great  stride forward in 
the development of  light 
metals. By 1882, men on 
both sides of  the Atlantic 
w e r e  e x p e r i m e n t i n g  
with aluminium alloys, 
and it was the Cowles 
brothers of  Cleveland, 
U.S.A. who first succeed­
ed in making copper- 
aluminium alloys In the 
electr ic furnace.

T h e  ea r ly  m ix t u r e s  
l acked  th e  p r o p e r t i e s  
that  characterise modern 
aluminium alloys, but 
constant research and 
e x p e r i m e n t  d e v e lo p e d  
to-day's high strength  
metals . To-morrow, they 
will have much to do ; 
the experience gained by 
Brita in’s principal fabri­
cators is at  your disposal 
through the Industry’s 
Developm ent Association

U N I O N  C H A M B E R S  

63 T E M P L E  R O W  

B I R M I N G H A M  2

W R O U G H T  L I G H T  A L L O Y S  

D E V E L O P M E N T  A S S O C I A T I O N
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A  f i n e - l o o k i n g  c a s t i n g
— but is it as good as it looks?

I N D U S T R E X  r & 1 C R Y S T A L L E X  ' 

X * R A Y  FI LMS

Photograph of a light- 
metal casting (by courtesy 
of the Wolverhampton  
Die Casting Co. Ltd. and 
Messrs. W o lf Tools Ltd.)

T h e radiograph decides. I t  shows only slight traces of 

porosity, qu ite w ithout detrim en t in  use. I t  confirms that 

the casting is as good as it looks.

W henever i t  is vital to be sure tha t castings are sound, 

radiographic inspection will give you the assurance —  or else 

detect those w hich are defective.

M ade by K O D A K  L I M I T E D ,  Kodak  House, Kingsviay, Loudon, W .C .2

Radiograph of the same 
casting.
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A L U M IN IU M

A L L O Y

C A S T IN G S

JO H N  DALE LTD., B R U N SW ICK PARK ROAD, N EW  SO UTH GATE, L O N D O N , N.11 
Telephone and T elegram s :— E N T erprise  1167-8-9

I2/44B
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Part o f  foundry conta in ing  38 In fra-  
Red un its . Loading 342  kW., 1,368  
O sram  In fra-R ed Industria l Lam ps.

INFRA-RED LAMP HEATING
W IT H  RHODIUM -PLATED T R O U G H  REFLECTORS 
A N D  Q s ra in INFRA-RED IN D U STR IA L LAMPS

G.E.C. Infra-Red Lamp heating may be employed with great 
benefit for drying foundry moulds. The results are uniform 
and castings are free from blemishes. Further, a great saving 
in labour is effected, and fumes eliminated.

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. Infra-Red heating specialists are available to give advice 
and to prepare schemes without obligation.

A d vt. o f  The G eneral E lectric  Co., Ltd. H ea d  O ffice: M a g n et H ouse, K ingsw ay, London, W .C .2.
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Service on hire
A ll l a id  o n  a n d  r e a d y  to  y o u r  h a n d !  A f t e r  t h e  w a r  w e  c a n  o f fe r  

a  c o m p le t e  p r o d u c t i o n  “ s e r v i c e ”  to  r e s p o n s ib le  u n d e r t a k in g s  

— p r a c t i c a l  m a n a g e m e n t ,  f i r s t - c la s s  e n g in e e r in g  c a p a c i ty ,  a n d  a 

v e r y  s p e c ia l  k n a c k  o f  g e t t i n g  o v e r  t h e  s n a g s  ! A n y th in g  in  

m e ta l ,  f r o m  s m a ll  r e p e t i d o n  jo b s  to  h e a v y ,  c o m p l ic a te d  a s s e m ­

b l ie s .  F o r  y o u r  o w n  p a r t ,  y o u  a v o id  a l l  t h e  o u t l a y  a n d  r i s k s  

a n d  t r o u b le s  o f  p r o d u c t i o n ; a l l  y o u  n e e d  is a  t e l e p h o n e  !

T a l k  t h e  id e a  o v e r  w i th  u s .

r  i i  2 S  t h e  e n s i n e e r s  w h ° c a nJL f l w a i & JL  1̂ m P take their coats of!
i. EVANS & SON (Portsmouth) LTD.

R e g is te r e d  O ffice  :  1 0 2 ,  V I C T O R I A  R O A D  N O R T H ,  S O U T H S E A ,  H A N T S .
0  T A S /J E . I »
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NORCASTAL
SAND & DIE CASTINGS 
IN ALUMINIUM ALLOYS

ows-down depreciation

colloidal graphite
R E D U C E S  M A C H I N E - W E A R

“ Dag ” colloidal graphite gives a 
permanent thin slippery film to 
the surface of working parts.

It is obtainable as a dispersion in 
various liquids to suit the job for 
which it is required.

E. G. A C H E S O N ,  LTD.,
9, Gayfere Street, Westminster, S.W.I

Send your enquiries to
T H E  N O R T H E R N  
D IE C A S T IN G  C ?  LTP

N O RCASTAL W ORKS

B U R N LE Y  • LA N CS.
Phone: 25S6. Crams: Norcastal. Burnley.
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X - R A Y  FILM PROCESSING CHEMICALS

VICTOR X-RAV CORPORATION Ltd.
15-19, Cavendish Place, London, W.l LANgham 4074
Branches
Birmingham - 55, Pershore Street - Midland 2110
Manchester - - Milne Buildings, 66, Mosley Street - Central 0275
Glasgow - - - 34, West George Street- - - - Douglas 1884
Bristol - 73, Queen Square - - - - -  Bristol 20890

S U P E R M IX  PRICES . .  . . i t i  lU H U U H f (U > t U t  -
D eve loper: '

to make 1 gall. 6/6 You simply pour these liquid concentrates into your tanks and
,, „  2 „  II/ -  add w a t e r .................. no time lost in dissolving powders or
„  „  5 ,, 27/ adjusting solution temperatures. They will reveal in every film

all the diagnostic qualities which your exposure makes possible, 
F ixer: in contrast, density and detail.

to  make 1 gall. 5/6
» / -  

23/- .... W  ad £C0Ha>nicćd. ad tlvid
W ith  these longer-lasting Supermlx solutions you can process 
up to 7 5 %  more films than w ith conventional processing 
chemicals. Unusual speed of developing (3 minutes at 68° F.) 
and fixing (less than 1 minute) will expedite your darkroom 
work ; or, by developing 5 to 6 minutes you can reduce x-ray 
exposure 2 0 %  to 2 5 %  to economise in tube life. LO NG-LIFE 

. . . .  S P E E D  C O N V E N IE N C E  are the hall­
marks of V ictor SU PER M IX .
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‘Z t & L O C K
( B R I T I S H  PA T N® 4 S I 8 I 6  )

INSERTED BLADE
HYPER MILLING CUTTERS

T I P P E D  W I T H

um \ \ w £
FIRTH-BROWN CARBIDE

1.

2. 
3.

a d v a n t a g e s

C O N S I S T E N T L Y  H IG H  E F F IC IE N C Y  
S IM P L IC IT Y  IN O P E R A T IO N  
F U E L  E C O N O M Y

★

IV O  S a lt  Baths are A . / .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

The low operating costs of IVO Salt Baths quickly 
repays the initial outlay. They can be fired by coal, 
gas or oil and the change-over takes about 30 minutes

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

IVO
SA LT  B A T H S

THOS FIRTH t  JOHN BROWN LTD SH EFFIELD



THE INCANDESCENT HEAT CO LTD’SMETHWICK* BIRMINGHAM - ENGLAND
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Furnaces play a most important part in industry to-day, and the extreme 
accuracy required in modern heat treatment processes calls for a high 
degree of skill In Industrial furnace design and construction.

W e  have over thirty-five years’ experience in the manufacture of 
industrial Furnaces and equipment, and are in an unique position to 
advise on any aspect of heating and heat treatment.
The illustrations show typical Incandescent Units for Bright Annealing and .Light AlloyTreatment.
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A L U M I N I U M

Phosphor Bronie f l ® Q  H B ®  f l ®  ^ un Me*‘*! lrSots
-Tandem-W hite M eal Alloy» ■  H  H U »  | L  Bearings for all purposes
-Eyre* Aluminium and w w  BBWSBt K | ^  Chill Cast Phosphor

Aluminium Alloys J j  |  I I I  Bronze Reds

S M E L T IN G  C O M P A N Y  L IM IT E D
T A N D E M  W O R K S .  M E R T O N  A B B E Y .  S . W . 19

T elephone: MITCHAM 2031 (4 fines)

^  s t t t t  t y *
| y a n a H O i o t P

r/} o F „ Production

'"arS nt De'iyer,ts

0« Air -W M ™ * 13* _
g, S O N S

.O H N  Ä ^ H f S

F o r  m a n y  y e a rs  sp ecialists in  t h e  m a n u fa c tu r e  o f 

n o n -fe r r o u s  m e ta ls  o f  a ll k in d s , t h e  M e ta ls  D iv is io n  

o f  I .C .I .  o f f e r  ( s u b je c t , o f  c o u rs e , to  lice n s in g  

re g u la tio n s )  lig h t  m e ta ls  o f  fa u ltle s s  q u a l i t y . 

T h e  se rvice s o f  o u r  f u l l y  q u a lifie d  te c h n ic a l 

d e p a r t m e n t  a r e  a v a ila b le  a t  a n y  t im e  fo r  th e  

s o lu tio n  o f  sp e c ia l p r o b le m s .

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

L O N D O N ,
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Industry to-day plans on a large scale. The 

departmental system gives place to the single huge bay where 

an entire manufacturing process may be carried out under 

one span of roof. For the efficient lighting of these large 

areas, osiRA high pressure mercury vapour electric discharge 

lamps offer manifold advantages. They give a cool 

glareless diffused light which minimises accidents and 

facilitates speedy accurate work. They require the 

minimum change in  existing wiring. They give 

nearly three times as much light as tungsten 

filament lamps using the same current . . . 

Consult the G .E .C . upon your lighting problems.

* £< s.e. PRODUCT 

FOR A.C. C IRCU ITS ONLY

OSIRA
LAMPS

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

R E D U X
P R O C E S S

T H E  Redux process provides, through the use of 
synthetic resin adhesives, a method of bonding light alloy's 
and steel with a strength exceeding that of riveting—and 
also of making strong joints between metal and wood. 
After prolonged tests Redux has been adopted by a 
number of firms engaged in essential work and there is 
every reason to believe that when the guns cease firing, 
the Redux process will find many new applications. 
Realising the immense possibilities of the Redux process 
in (he fabrication of articles made from light alloys 
Aero Research Ltd. will be happy7 to give full information 
of the process and its suitability' for any' particular task.

A E R O  R E S E A R C H  LI MI TED
DUXFORD CAMBRIDGE

R O L L I N G  M ILLS
FOR ALUMINIUM AND LIGHT ALLOYS

Hot Mills & Cold Mills 
for Rolling Sheet Strip 
and Foil. All Auxiliary
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•for light work use ME1TARAY 
•for heavy work use METTASCREEN

METTARAY

For the routine inspection, of 
light metal and alloy castings, 
and for general crystallography' 
use Ensign Mettaray Industrial 
X-Ray Film. This is a fast, 
non-screen X-Ray film of very 
fine definition and well-balanced 
contrast designed to produce 
radiographs of maximum detail 
with minimum exposures.

METTASCREEN
For the radiographic inspection of 
heavier types of metals use Ensign 
Mettascreen industrial X-Ray Film with 
intensifying screens. Mettascreen is 
particularly well suited for this purpose 
because its high speed permits the 
exposure time to be reduced to a 
minimum, and, since it maintains its 
well-balanced contrast throughout the 
whole exposure-range, flaw detection 
is greatly facilitated.
Mettascreen used without screens is 
recommended for the radiography of all 
subjects havingawide range of thickness.

The services of the Ensign Technical Department are available 
to deal with enquiries regarding Ensign Industrial X-Ray 
Films. Firms are invited to communicate with AUSTIN 
EDWARDS LTD., ENSIGN FILM WORKS, WARWICK 

(Manufacturers of X-Ray films for nearly 3D years).

X-RAY IT ON



a m iiiis im ; & m u iv c s  limited
H O L L A N D  S T R E E T  R A D C Ł IF F E  LA N CS .

We a re  specially equipped 
w ith large  up-to -date  
plant, for anodising  
A lum inium  and its  alloys 
i n  N A T U R A L  O R  
COLOURED FIN ISHES ; 
C hrom atlng  of M ag­
nesium ; Zinc; C adm ium  ; 
E 1 - T  i n a n d  S i l v e r  
P lating  and o ther p ro ­
cesses. A.I.D. approved.

PLEPHON E

G I B B O N S
e E - H E A T I N G  F U R N A C E S

A L U M I N I U M  &  A L L O Y  R E - H E A T I N G  F U R N A C E S
TheFurnaceillu stra ted  
s heated b y  a series 

of G as  Fired Rad iants. 
The waste gases from 
the radiants can be d i­
verted  e ithe r into the 
heating cham ber in 
contact w iih  the p ro ­
duct, or can  b e  evacu- 
a t e d  d i r e e l  to  t h e  
ch im ney. The tem per­
ature is contro lled  by 
M ulti-Zone Autom atic 
Pyrom etricEau ipm ent, 
w h ich  together w ith 
the G ib b o n s ' System  
of H eating  and Fan 
Re-circu lation ensures 
c lo s e  t e m p e ra tu r e  
control.
Gibbons Bros. Ltd., 
D ib d a le  W o r k s ,  
D udley . Phone 3141

F O R  A L U M I N I U M  A N D  A L L O Y  B I L L E T S  OR  S L A B S

xvi Advts. LIGHT METALS December, 1944

M-W .79

Aluminium

S u p p l i e r s  to  
A .I .D.,  Adm ira l ty  
a n d  W a r  Office 
S p  ec i l i  c a t  i o n s

Temporary Head Office:

Dolgarrog ,  Conway, 
Caernarvonsh ire

Telephone : 
Dolgarrog 211

Telegrams: 
Fluxode, Dolgarrog

dm  1162
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LIGHT ALLOY CASTING TECHNIQUE 
n W K n p t o c e  .  .

i l i S S v  C o n f id e n c e
Half a century ago I lie age-old skill of the foundry- 
man M i!i applied lo the produelion of light alloy 
castings. ifis technique finds itself proven when 
controlled by modern laboratory met bods.

A N A L Y S I S  O F  R A W 
MATERIALS . . . 
CONTROL OF MELTING 
CONDITIONS . . .
X-RAY EXAMINATION . 
M E C H A N I C A L  A N D  
PHYSICAL TESTS . . .

IN  P R O D U C T IO N  W IT H

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

H E A D  O F F I C E S ,  C O M M E
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Lightness is the most striking quality o f M A G N U M I N l U M  
magnesium base alloys. They weigh only 23 per cent, of iron 
and have a specific gravity ranging from 1.77 to about 1.87. 
Wherever there is mass in motion—reciprocating machinery 
parts, for example—this lightness leads to reduced operating 

^Sgigp5ts> less vibration, better performance and ; more payload. 
Magnuminium has excellent machining properties and strength/ 
weight ratios; it is readily fabricated by methods- similar to 

. those used in other metals. Full details from the Sales Dept.
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N C E again we publish in the present issue of “ L ight Metals ” a
sum m ary of current light-alloy specifications, including, together with
those for the alum inium -base alloys, those proper to magnesium-base 

alloys and alum inium -bearing copper-base alloys. A ppropriately, too, in 
juxtaposition to this sum m ary, appears an account on A .I.D . inspection in 
alum inium  foundries. This article touches on the little-appreciated process 
of evolution undergone by  tentative specifications before their final acceptance.

In  common with all metal users, we must confess we have found ourselves, 
on more than one occasion, overwhelmed by the ominous mass of specifications 
with which we are now called upon to deal. Like most other metal users, too, 
we have often wondered, somewhat inanely, w hy so many are necessary; 
occasionally we have broken out into open rebellion and wished the whole lot 
to perdition. However, on more m ature consideration, we are forced to the 
conclusion that the problem is too intricate to be solved in so cavalier a 
manner.

W e appreciate the fact that, before it reaches us even in its present bulky 
form, the mass of data about which we complain must have been whittled 
down from something far bigger and much more incomprehensible. Consoling 
ourselves with our friends’ misfortunes, too, we reflect tha t U .S .A ., German}/, 
and, we presume, now, Russia, m ust be grappling with just this same problem . 
A period of m any years will undoubtedly elapse before a final, simple, 
"  handy ”  añd international solution sees the light of day.

E qually  significant, too, is the problem  of trade names, w hether for indi­
vidual alloys or alloy groups. Certain of these, we know, have become 
household words and have acquired the force of a systematic nom enclature 
in their country of origin; only rarely, however, is this recognition extended 
beyond the national boundary. No very great stretch of imagination is 
required to realize the appalling m uddles, disappointm ents, and quarrels which
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m ay arise as the result of this if post-war international trade reaches anything 
like the proportions we hope it will assume. U ndoubtedly, there are people 
in this country fully conversant with the Japanese proprietary names for their 
own particular light alloys, and, yet again, others capable of giving roughly 
equivalent Japanese or Russian specifications corresponding to our own, but 
to the greater bulk of the metal-working industry, this knowledge is a closed 
book, and we can visualize the occurrence of ticklish situations.

The Civil Engineer
O P IN IO N  is often expressed that, in civil engineering fields, alum inium  

has not made the rapid headway that might have been expected of it. 
At first, we are often tempted, in spite of our better selves, to agree with 

this viewpoint, but, in so doing, we omit to take into account several factors.
On every side, massive structures of all types m ay be found executed in steel; 

assemblies of this type are increasing in num ber every day. Now, some 
180 years has elapsed since the first iron bridge was erected. It was regarded 
a t the time as a novelty and, from all contem porary accounts, was certainly 
not looked upon as likely to displace brick and stone. N ot until after 
the passage of 30 or 40 years did engineers begin seriously to tackle steel 
bridges and similar structures with any degree of prophetic enthusiasm .

To look farther ahead, visualize structural engineering in light alloys as 
having reached that stage of developm ent arrived at by steel assemblies 
in the third quarter of the 19th century. At the moment, we tend to think 
of the light-metal structural age as possessing the outward and visible form  
of the iron age transm uted principally in colour and specific gravity, bu t the 
implications are, as we all know, vastly different. I t is probable tha t in 
the 18th century progressive engineers visualized prim itive metal bridges 
very much through the eyes of a dweller in the age of stone; only later did 
the capacity for flexibility of design in metal dawn upon them. Paxton, 
for all the harmless fun which may be heaped on him to-day, took a decisive 
step when he designed and built the Crystal Palace. Only the misfortunes 
of w ar prevented our seeing the first, large, all-aluminium bridge structure 
realized in practice, and in Europe.
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Light A lloys in

Rectifiers, Photocells and Condensers
The Discussion on P ho to cells Having Been Concluded on 
page J2g o f “ Light M etals” fo r  November, Attention 
is Now Turned to a Detailed Consideration o f the Theory 

and Practice o f Electrolytic Condensers

D U R IN G  th e  p a s t  20 to  40 y e a rs , th e  g row ing  
im p o r tan c e  of e lec tr ic  p o w er h a s  becom e 
w id e ly  a p p re c ia te d , a n d  ev e ry  effo rt h as  

been  m a d e  to  en su re  its  a v a i la b il i ty  a t  low  cost. 
A n "  e lec tr ic  ag e  "  c a n n o t  b e  c la im ed , a n d , 
indeed , i t  w ould  b e  m o s t unw ise  to  do  so, 
becau se  o f th e  in te rd e p e n d en c e  of th e  sev e ra l 
serv ices, fuel (e .g ., coal a n d  o il) , s te a m  an d  
e le c tr ic i ty . T h is  is p a r t ic u ­
la r ly  to  be  n o te d  w ith  re sp ec t 
to  c o n tro l sy s tem s , a n d  
m e a su rin g  a n d  re co rd in g  
dev ices . C o n seq u en tly , w ith  
w h a te v e r  b ra n c h  o f en g in eer­
ing  a  te c h n ic ia n  b e  con ce rn ed , 
som e a p p re c ia tio n  o f e lectrica l 
c o m p o n en ts , th e  p rec iseness  
w ith  w hich, th e y  fu n c tio n , 
a n d , th e re fo re , th e  p rec ision  
w ith  w h ich  th e y  m u s t be 
m a n u fa c tu re d  is d esirab le .
C ondense rs  re p re sen t one 
g ro u p  of su c h  e lec trica l co m ­
p o n e n ts .

T o  o b ta in , p e rh a p s , a  m ore 
g en era l a p p re c ia tio n  of th is  
c lass  o f co m p o n e n t, i t  c an  be  
c o m p a re d  to  th e  rad io  v a lv e .
T h e  sam e  ty p e  o f m a n u fa c tu r­
ing  c o n d itio n s  of c lean liness  
a n d  e x a c titu d e , e lec trica l 
c h a ra c te r is tic s  o f s im ila r c lose­
ness w ith  re s p ec t to  to le ran ces , 
a n d  p ro d u c tio n  in q u a n ti t ie s  of 
s im ila r  o rde r, a re  en ta iled .
T h e  use  of co n d en se rs  e x te n d s  to  a ll com ­
m u n ic a tio n  sy ste m s , te le p h o n ic , te le g ra p h ic , 
te le p r in te r  a n d  rad io , to  b o th  th e  rece iv in g  a n d  
tra n s m it t in g  en d s  of th e  c irc u it;  s ig n a llin g  
sy s te m s , lam p s , be lls  a n d  b uzzers , s p a rk  a n d  
sp a rk -q u e n ch in g  d ev ices , a ll e m b o d y  th em . 
A p p a ra tu s  a n d  e q u ip m e n t re q u ir in g  th e  s u p p ly  
a n d  d isch a rg e  of la rg e  q u a n ti t ie s  of p o w er o v e r 
s h o r t  tim e  p e rio d s  re q u ire  th e m  a s  e ssen tia ls  in 
th e ir  c irc u it  design . T h u s , res is tan ce -w eld in g  
m a c h in e s  of th e  e le c tro -s ta tic  ty p e  use con ­
d en se rs  in w h ich  to  d ev e lo p , a n d  from  w h ich  
in s ta n ta n e o u s ly  to  d isch arg e , th e  re q u is ite  
p o w er. T h e  sam e  sy s te m  is u sed  in  som e a p p li­
c a tio n s  o f v a c u u m  e v ap o ra tio n  of m e ta ls  fo r 
sp ee d y  d e p o sit io n . A gain , i t  is  used  in  th e  re la ­
t iv e ly  re c e n t d e v e lo p m e n t o f fu se -jo in in g  of 
w ires. T h is  co v ers  th e  jo in in g  o f m e ta l w ires 
of a  w ide  ra n g e  o f sizes a n d  ty p e s , s ta in less  
stee ls , n ich ro m es, a lu m in iu m , co pper, e tc ., o r

{a ; ( b )

Fiff. 102.—At the left (a) is shown 
the ordinary fixed condenser with 
paper or mica dielectric (D) between 
two metal electrodes (Ml and M2). 
At the right is shown the electrolytic 
condenser with electrodes (M l and 
M2), the oxide film dielectric (Dl 

and D2) and the electrolyte (E).

co m b in a tio n s  su ch  a s  a lu m in iu m  to  co p p er, th e  
jo in in g  o f d iffe ren t d ia m e te rs  o r  sec tio n s  to  one 
a n o th e r  as  w ell a s  o f eq u al sec tions , o r  th e  
jo in in g  o f w ires to  ta g s . T h is  la s t  field ap p lie s  
n o t o n ly  to  a p p lic a tio n s  su ch  a s  th e  jo in in g  of 
w ire  on  d ra w in g  a n d  re e lin g  m ach in es , a n d  th e  
se lv id g in g  of w oven-w ire  c lo th  a n d  m esh , b u t  
a lso , a n d  p e rh a p s  m o s t p a r t ic u la r ly  in  th e  e lec­

trica l in d u s try ,  fo r m ak in g  
M1 jo in ts  in  coils, re s is tan ces,

^ - 0 2  h e a te r  w ind ings , fo r te rm in a t­
ing  w ire  w in d in g s  to  tag s  a n d  
fo r c ab le  jo in tin g . E sp e c ia lly  
o n  th e  th ic k e r  g au g es  an d  
la rg e  sec tions , en erg y  su p p lied  
from  co n d en se rs  is a lm o s t 
e ssen tia l. T h e  e lec tro ly tic  
co n d en se r p la y s  a  v e ry  im p o r­
ta n t  ro le  in  th is  field , w h ich  
is re la tiv e ly  new  a n d  in a n  
ea r ly  s tag e  o f d e v e lo p m e n t 
a n d  e x p lo ita tio n .

T h e  v a rio u s  ty p e s  of c o n ­
d e n se r c a n  b e  g ro u p e d  in to  
tw o  m a in  ca tego ries , v a ria b le  
a n d  fixed . A lu m in iu m  a n d  
its  a llo y s  a re  im p o r ta n t  in 
b o th  c lasses, b u t  p a r t ic u la r ly  
for fixed  co n d en se rs . T h e  
fixed co n d en se rs  c an  be  s u b ­
d iv id e d  in to  a ir- a n d  oil- 
d ie le c tr ic  condensers , p a p e r  
a n d  m ica  co n d en se rs , a n d  
e le c tro ly tic s . In  th e  v a ria b le  
co n d en se rs , th e  o p e ra tin g  

c a p a c ity  c an  be v a rie d  a t  will w ith in  th e  
lim its  d e te rm in e d  b y  specific  designs.

T h e  fixed condensers , on  th e  o th e r  h a n d , a re  
m ad e  to  p rec ise  c a p a c ity  v a lu e s  w ith  110 a d ju s t ­
m e n t  possib le . T h e  c o n s tru c tio n  o f a ll  of th e m  is 
o n  th e  s a m e  b a sic  p rin c ip le  o f a  d ie le c tr ic  b e tw een  
tw o  e lectrodes , w ith  c a p a c ita n c e  d e te rm in e d  b y  
th e  n a tu re  o f d ie le c tr ic , its  th ic k n e ss  a n d  th e  s u r­
face  a re a  of th e  e lec tro d es . I t  is e v id e n t t h a t
o n ly  lim ited  c a p a c i ty  va lu e s  c an  b e  o b ta in e d
w ith  s im p le  a ssem b lie s  a n d  t h a t  la rg e r  c ap a c itie s  
c an  b e  secu red  b y  s ta c k in g  a n d  c o m m o n in g  
c o m p o n en ts  o f th e  s ta c k  in  series o r p a ra lle l,  o r 
b y  ro lling , u s in g  flex ib le  e lec tro d es  a n d  d ie lec ­
tric s . T h e  firs t of th e se  m e th o d s  is  used  w ith  
m ica  co n d en se rs , in w h ich  m ica  is th e  d ie le c tr ic , 
a n d  th e  l a t te r  w ith  p a p e r  co n d en se rs  in  w h ich  
w a x - o r o il- im p reg n a ted  p a p e r  is th e  d ie le c tr ic  
m ed iu m  a n d  a lu m in iu m  o r  t in  foil, o r m e ta l­
lized  p a p e r , com prises  th e  e lec tr ic  m a te r ia l.
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T h is  p a r t  of th e  a c c o u n t w ill be  confined  to  
th e  e le c tro ly tic  condensers . O b v io u sly , th e re  
a re  reaso n s  fo r  th e  se lec tio n  of one  ty p e  in 
p reference  to  a n o th e r , a n d  each  h a s  its  ow n 
specific  field of a p p lic a tio n , a lth o u g h  in  som e 
in s ta n ce s  th e re  m a y  be  a  little  o v e rlap p in g . 
C hoice  is, th e re fo re , d e te rm in e d  b y  specific 
a d v a n ta g e s  w ith  re sp ec t to  su ch  e lec tr ica l c h a r­
a c te r is tic s  a s  e le c tr ica l s tre n g th  o r  b reak d o w n  
v o ltag e , p o w er fa c to r  o r  po w er loss, c a p a c ity  
ran g e  in w h ich  a v a i la b le  (o r p ra c tic a l lim its  on 
c a p a c i ty ) ,  te m p e ra tu re  coeffic ien t w ith  re sp ec t 
to  c a p a c ity  o r to  po w er fa c to r, e tc . O th e r  
fa c to rs , su ch  a s  g en era l te m p e ra tu re  lim ita tio n s , 
p h y s ica l size, s ta b i l i ty  u n d e r  w o rk in g  c o n d i­
tio n s  o r u n d e r  no-load  co n d itio n s , am o n g st 
o th e rs , a re  a lso  im p o r ta n t c rite ria .

T h e  e le c tro ly tic s  possess th e  fo llow ing  
a d v a n ta g e s :—

1. Low  c o st on  a  basis  o f e le c tro s ta tic  
c a p a c ity .

2. In  co n seq u en ce  of ( i ), re la tiv e ly  
sm alle r sp ace  o ccu p ied  a n d  m in im ized  
w eigh t.

3. C o m p le te  re c o v ery  o f p ro p e rtie s  a f te r  
a n  o v e r-v o ltag e  load , r a th e r  th a n  d e s tru c t iv e  
b reak d o w n .

T h e  o u ts ta n d in g  d is a d v a n ta g e  is a  re s tr ic tio n  
u p o n  v o ltag e , a s  efficiency fa lls  off a s  o p e ra tin g  
v o lta g e  increases, b ecau se  th e  e n e rg y -s to rin g  
c a p a c ity  of a  co n d en se r v a rie s  in v e rse ly  as  th e  
s q u a re  of th e  im p ressed  v o ltag e . B reak d o w n  
v o ltag e  is a  fu n c tio n  o f p ro cess in g  co n d itio n s  
u sed  in p ro d u c tio n  fo r fo rm in g  th e  d ie le c tr ic  
film , a n d , in  co n seq u en ce , w o rk in g  v o ltag e  is a  
w ell-defined  q u a n t i ty ,  a  fe a tu re  in  d is t in c t  con ­
t r a s t  w ith  th e  sam e  p ro p e r ty  in fixed  p a p e r  a n d  
m ica  condensers . In  th e se , a lth o u g h  w ork in g  
v o lta g e  is secu red  b y  design , t h a t  is, c o n s tru c ­
tio n  w ith  re s p ec t to  "  m e c h an ic a l "  th ic k n e ss  of 
th e  p a p e r  o r m ica  d ie lec tr ic , a  h e av y  m arg in  of 
s a fe ty  has to  be a llow ed . O n th e  o th e r  h a n d , 
w h ils t th e  p a p e r  a n d  m ica  ty p e s  c a n  be  p ro ­
d u ced  to  e x cee d in g ly ' c lose to le ra n c es  as 
reg a rd s  c a p a c ity  a n d  po w er fa c to r, a n d  w ith  
re sp ec t to  th e  te m p e ra tu re  coeffic ien ts  of these  
q u a litie s , th e  e le c tro ly tic s  do  n o t  le n d  th e m ­
selves to  su c h  a c c u ra c y  o f m a n u fa c tu re . T h is  is 
on  a cc o u n t of th e  c h em ica l n a tu re  o f th e  elec­
tro ly te , a n d  su ch  fa c to rs  a s  in fluence  o f te m ­
p e ra tu re  upo n  e le c tro ly tic  d isso c ia tio n  a n d  p H  
of th e  e le c tro ly te . F o r tu n a te ly ,  in m o s t a p p li­
c a tio n s  of im p o r tan c e , th e  m a tte r  is n o t so 
serious  a s  w ou ld  a t  f irs t s ig h t be  im ag ined , 
b ecau se  th e  co n d en se rs  a re  used  fo r h e av y  
loads. In  th is  c o n n ec tio n , in fo rm a tio n  upo n  th e  
c loseness o f c h a ra c te r is tic s  to  w h ich  e le c tro ly tic  
con d en se rs  c an  be su p p lied  is of in te re s t.

T h e  u su a l co m m erc ia l l im its  on  c a p a c ity  a re  
p lu s  50 p e r  c en t, m in u s  20 p e r  c e n t, of th e  
n o m in a l v a lu e . T h is  re fe rs  to  m e a su re m e n ts  a t  
o rd in a ry  te m p e ra tu re s  o f 20 deg rees C. p lu s  o r 
m in u s  5 deg rees  C ., a n d  u n d e r  o p e ra tin g  co n ­
d itio n s , p a r t ic u la r ly  of tro p ica l serv ice , v a r ia ­
tio n s  w ell o u ts id e  th e se  lim its  a re  to  be  
ex p ec te d . P o w e r fa c to r  a t  room  te m p e ra tu re s  is 
u p  to  15 p e r  c e n t, fo r h ig h -v o ltag e  con d en se rs  
a n d  20 p e r  c en t, fo r lo w -v o ltag e  ty p e s .

M uch  w ork  h a s  b e en  d o n e  on  e le c tro ly tic  con ­
d e n se rs  d u r in g  th e  p a s t  40 to  50 y ea rs . P ro d u c ­
tio n  im p e tu s  p ro b a b ly  reach e d  its  z e n i th  from  
10 to  15 y e a rs  ag o  w hen  th e  m a n u fa c tu re  of 
v a lv e - ty p e  ra d io  rece iv in g  sets  ex p an d e d

ra p id ly , designs d e m a n d in g  re la tiv e ly  sm all- 
c a p a c ity  e le c tro ly tic s  in la rg e  n u m b e rs . S c ien ­
tific  l i te ra tu re  g iv es  m u c h  in fo rm a tio n  up o n  
th e ir  d esign  an d  fu n c tio n in g , te c h n ic a l lite ra tu re  
g ives som e in s ig h t in to  th e ir  p ro p e rtie s , con ­
s tru c tio n  a n d  p e rfo rm an ce , w h ils t p a te n t  l i te ra ­
tu re  is e x ten siv e  an d  covers e le c tro ly te  com posi­
tions, specific  m e th o d s  of c o n s tru c tio n  a n d  
m a n u fa c tu r in g  p rocesses.

P e rh a p s  th e  s ta r t in g  p o in t  o f e le c tro ly tic  con ­
den se rs  c an  be  tra ced  in  a  c o n tr ib u tio n  b y  
C harles  W h e a ts to n e  to  th e  “  P h ilo so p h ica l 
M ag az in e ,"  No. 10, p . 145, 1855. T h is  w as  
e n title d : "  O n  th e  P o s itio n  o f A lu m in iu m  in th e  
V o lta ic  S e rie s ,"  a n d  d e a l t  w i t h . p o la r iz a tio n  
effects o f a lu m in iu m . In  th e  su cceed in g  y ea rs  
i t  b ecam e e s tab lish ed  t h a t  n u m e ro u s  m eta ls , 
w hen  m ad e  an o d ic  in a p p ro p r ia te  e le c tro ly te s , 
a cq u ire d  n o n -c o n d u c tin g  film s up o n  th e ir  s u r ­
faces, a n d  t h a t  th e se  film s offered p e cu lia r  an d  
v a lu a b le  e le c tr ica l p ro p e rtie s . B lu ff h ad  
reco rd ed  in th e  case  of a n  a lu m in iu m  a n o d e  in 
a  d ilu te  s u lp h u ric  ac id  e le c tro ly te s , th e  fo rm a ­
tio n  of a  d a rk  su p erfic ia l sk in . T h ese  o b se rv a ­
tions  led to  m u ch  re sea rc h  a n d  d e v e lo p m en t, 
an d , fina lly , to  th e  p ro d u c tio n  a n d  a p p lic a tio n  
o f e le c tro ly tic  co n d en se rs  o f a  w ide  ran g e  of 
ty p e s , p a r t ic u la r ly  in  re la tio n  to  e le c tro d e  
m a te r ia l  a n d  e le c tro ly te s . B y  c o n tra s t , i t  is 
s ig n ific an t th a t  com m erc ia l e le c tro ly tic  con ­
den se rs  o f a n y  con seq u en ce  a re  all of th e  c lass  
k n o w n  as# "  a lu m in iu m  e le c tro ly tic s ,"  th e  v ita l  
m e ta l a n o d e  b e in g  of su p e r-p u re  a lu m in iu m .

In  in tro d u c in g  th e  s u b je c t  o f e le c tro ly tic  co n ­
den se rs  som e n o tes  a n d  illu s tra tio n s  can  be  g iv en  
from  a n  a r tic le  b y  P h il ip  R . C oursey , e n titled : 
" E le c t r o ly t i c  C ondensers , T h e ir  P ro p e r tie s  a n d  
U se s ,"  in "  T h e  W ire less W o rld ,"  J a n u a r y  13, 
1932.* In  th e  p a p e r  a n d  m ic a  condense rs , th e  
d ie le c tr ic  is a  se p a ra te  m a te ria l in  th e  fo rm  of 
a  s t r ip  o f p a p e r  o r s h e e t of m ica , c a p a b le  of 
b e in g  p h y s ica lly  a ssem b led  b e tw een  th e  m e ta l 
(u s u a lly  foil) e lectrodes . In  th e  e le c tro ly tic  
co n d en se r, th e  d ie le c tr ic  is n o t c a p a b le  o f sep a ­
ra te  p ro d u c tio n  a n d  a ssem b ly , b ecau se  i t  co n ­
sists  of a n  ex ceed in g ly  th in  su p erfic ia l film 
fo rm ed  e lec tro -ch em ica lly  u p o n  one  of th e  m e ta l 
e lectrodes . F u r th e r ,  th e  e le c tro ly te  o r  ch em ica l 
so lu tio n  in  w h ic h  th is  film is fo rm ed  is a lso  a n  
essen tia l c o n s tru c t io n a l item  of th e  condense r. 
I t  is n ecessa ry  to  p ro v id e  e le c tr ica l c o n ta c t  w ith  
th e  d ie lec tr ic  film . T h is  is sh o w n  d ia g ra m m a tic -  
a lly  in F ig . 102. A t  (a ) is re p re sen ted  th e  
o rd in a ry  fixed co n d en se r w ith  th e  d ie le c tr ic  D  
o f p a p e r  o r m ic a  b e tw een  tw o  m e ta l e lec tro d es  
M i a n d  M 2; a ll in te rs tic e s  in th e  d ie lec tr ic , 
a n d  b e tw een  i t  a n d  th e  e lectrodes , a re  filled 
w ith  oil o r w ax  im p rég n a n t. A t  (b ) is re p re ­
sen te d  th e  e le c tro ly tic , in  w h ich  M i is th e  m a in  
m e ta l e lec tro d e . O n  b o th  su rfaces  o f th is  e lec­
tro d e  a re  th e  d ie le c tr ic  film s D i  a n d  D 2, th e se  
b e in g  in  in tim a te  m o le c u la r c o n ta c t  w ith  th e  
m e ta l.

T h e  e lec tro ch em ic a l p rocess o f p ro d u c in g  th e  
d ie le c tr ic  is re fe rred  to  in  th e  in d u s try ' as 
"  fo rm in g ."  T h e  o th e r  m e ta l  e le c tro d e  o f th e  
co n d en se r is sh o w n  a t  M „  M ,, a n d  b e tw ee n  th e  
e le c tro d es  is th e  e le c tro ly te  E , E , w h ic h  ensu res 
co m p le te  c o n tin u i ty  of c o n ta c t  e le c tr ica lly .

(To be continued.)

* See also account by Pirie, “ The Wireless World,” 
1937, October 1, p. 326, and October 8, p, 358.
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NEWS
T H E  e d i to r ia l s  a p p e a r i n g  in  "  L i g h t  

M e ta ls  ”  f o r  O c to b e r  a n d  N o v e m b e r  
h a v e  c a l le d  f o r t h  th e  c o r r e s p o n d e n c e  r e p r o ­
d u c e d  b e lo w :—

Magnesium Developments
“  I  h a v e  r e a d  w i th  s u r p r i s e  t h e  e d i to r ia l  

o n  M a g n e s iu m  a p p e a r i n g  in  t h e  is s u e  o f 
'  L i g h t  M e ta ls  ’ f o r  O c to b e r ,  1 9 4 4 . I t  is  
to  b e  r e g r e t t e d  t h a t  a  j o u r n a l  p u r p o r t i n g  to  
p r o m o te  in t e r e s t  in ,  a n d  t h e  i n t e r e s t s  o f , 
l i g h t  a l lo y s  s h o u ld  see  f i t  to  w r i t e  so 
d i s p a r a g i n g ly  o f  m a g n e s iu m  a n d  t h e  m a g ­
n e s iu m  i n d u s t r y  o f  t h i s  c o u n t r y .  N o  f a c t s  
a r e  g iv e n ,  n o  a u t h o r i t i e s  a r e  n a m e d .

“  Y o u  ig n o r e  t h e  f a c t  t h a t  fo r  f iv e  y e a r s  
s t r i c t  l im i t a t i o n  h a s  b e e n  im p o s e d  o n  th e  
u s a g e  o f  m a g n e s iu m  b y  th e  a u t h o r i t i e s .  
T h e  a c u t e  s h o r ta g e  d i c t a t i n g  t h i s  p o lic y  
o c c u r r e d  in sp ite  o f  t h e  e f fo r ts  a n d  w a r n in g s  
o f  t h e  m a g n e s iu m  p r o d u c e r s  a n d  f a b r i c a to r s .  
F u r t h e r ,  w a r  c o n d i t io n s  im p o s e d  a  p r e t t y  
c o m p le te  c e n s o r s h ip  o n  th e  a c t i v i t i e s  a n d  
d e v e lo p m e n ts  o f  t h e  m a g n e s iu m  in d u s t r y ,  
f o r  w h ic h  i t  is  in  n o  s e n s e  t o  b la m e .

"  I write im partially, being equally 
interested and occupied in the developm ent 
and fabrication  of alum inium and m ag­
nesium alloys. I hope also I can write
au th oritatively , having, I think, pioneered, 
with m y com pany, the developm ent and 
expansion of elektron-m agnesium  alloy 
fabrication in this country.

"  B e g i n n in g  in  1 9 2 1 , w h e n  th e r e  w a s  n o  
m a g n e s iu m  f a b r i c a t i n g  i n d u s t r y  e x i s t in g ,  b y  
1 9 3 9  w e  h a d  b u i l t  u p  a n  im p o s in g  p r o d u c ­
t io n ,  e n t e r in g  s u c c e s s fu l ly  a  w id e  r a n g e  o f  
in d u s t r i e s .  M u c h  o f  t h e  f a b r i c a t i n g  t e c h ­
n iq u e  w a s  d e v e lo p e d  h e r e ,  in c lu d in g  th e  
s u c c e s s fu l  m a n u f a c tu r e  o f  g r a v i t y  d ie  c a s t ­
in g s  o n  a  l a r g e  s c a le .  Y o u  w ill d o u b t le s s  b e  
s u r p r i s e d  to  le a rn  t h a t  t h i s  e f fe te  i n d u s t r y  
t r a n s m i t t e d  t o  G e r m a n y  p r e - w a r  a n d  to  
U .S .A .  u p  t o  to - d a y  m u c h  n e w  k n o w le d g e  
a n d  e x p e r ie n c e ,  a n d  t h a t  b y  1 9 3 9  E n g l a n d  
h a d  b u i l t  u p  a  m a g n e s iu m  a l lo y  f a b r ic a t io n  
a n d  a p p l i c a t i o n  p r o b a b ly  e x c e e d in g  in  
v o lu m e ,  r a n g e  o f  u s e  a n d  te c h n ic a l  k n o w ­
le d g e  t h a t  o b t a i n i n g  in  U .S .A . ,  a n d  e v e n  
G e r m a n y .  Y e t  I  h a v e  n o  r e c o l le c t io n  t h a t  
y o u  h a v e  in f o r m e d  y o u r s e l f ,  p r io r  to  w r i t i n g  
y o u r  a r t i c l e ,  o f  t h e  a c t i v i t i e s  o f  m y  c o m ­
p a n y  a n d  i t s  a s s o c ia te s ,  w h o  p r o b a b ly  
p r o d u c e  7 5  p e r  c e n t ,  o f  t h i s  'c o u n t r y ’s 
m a g n e s iu m  f a b r i c a t i o n s ,  a n d  w h o s e  o u t p u t  
r e a c h e s  s e v e ra l  t h o u s a n d  t o n s  p e r  a n n u m .  
I n s t e a d  y o u  q u o te  a n  a n o n y m o u s  p e r s o n  
‘ f a m o u s  in  t h e  l i g h t  a l lo y  i n d u s t r y , ’ a n d  
ev eri t h e n  n o t  v e r b a t im .

"  E q u i v o c a l  p h r a s e s  s u c h  a s  '  c a u t io u s  in  
p r o v id i n g  t e s t im o n ia l s  fo r  m a g n e s iu m . ' 
’ d o u b t  e x i s t in g  in  h ig h  p la c e s , ’ ‘ c h e e r fu l
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p r o g n o s t ic a t io n  . . . w a n ts  f o u n d a t io n  a n d  
r in g s  f a l s e l y , ’ ' l a c k in g  d e v e lo p m e n ta l  a n d  
c r e a t iv e  f o r c e , ’ a n d  so  o n ,  s e e m , e v e n  w i th  
t h e i r  c o n t e x t ,  a  s e r io u s  i n d i c t m e n t  o f  th e  
s in c e r i ty ,  e n te r p r i s e  a n d  e n e r g y  o f  th o s e  
e n g a g e d  in  th e  m a g n e s iu m  in d u s t r y .

"  T h e  v e r y  s o l id  a c h i e v e m e n ts  o f  th e  
r e l a t i v e ly  s h o r t  p e r io d  o f  2 0  y e a r s  in  c r e a t in g  
a n d  d e v e lo p in g  a  la rg e  a n d  s u c c e s s fu l  
i n d u s t r y  f ro m  z e ro  c o u ld  n e v e r  h a v e  b e e n  
m a d e  w i t h o u t  th e  q u a l i t i e s  w h ic h  y o u  see m  
t o  t h i n k  la c k in g  in  th o s e  p e r s o n s  e n g a g e d  
in  th e  m a g n e s iu m  i n d u s t r y .

"  Y o u  s e t  m a g n e s iu m  a g a i n s t  a lu m in iu m .  
T h is  i s  a  v e r y .n a r r o w  v ie w  w h ic h  h a s  n e v e r  
b e e n  h e ld  b y  m y  c o m p a n ie s .  W e  k n o w  th e  
tw o  m e ta ls  to  b e  m o re  c o m p le m e n t a r y  t h a n  
a n t a g o n i s t i c ,  h a v in g  w id e  e x p e r ie n c e  a n d  
i n t e r e s t  in  b o t h .  M a g n e s iu m  is ,  l ik e  a ll  
o t h e r  m a te r ia l s ,  p r e - e m in e n t ly  s u i t a b l e  fo r  
m a n y  a p p l i c a t i o n s .  F o r  o th e r  u s e s  i t  o ffe r s  
n o  a d v a n t a g e s  c o m p a r e d  w i th  a l t e r n a t iv e s ,  
o r  m a y  b e  d e f in i t e ly  u n s u i t a b l e .

"  R e s p o n s ib le  a n d  e x p e r ie n c e d  m a g n e s iu m  
f a b r i c a to r s  h a v e  fo r m e d  t h e i r  p o l ic y  r e g a r d ­
in g  te c h n ic a l  p u b l i c i t y  a n d  a p p l i c a t i o n  o n  
th e  s o u n d  a n d  h o n e s t  l in e s  d i c t a t e d  b y  fu ll 
r e c o g n i t io n  o f  t h e  p r in c ip le s  e n u n c i a t e d .

"  N o w h e r e  d o  y o u  re fe r  to  t h e  r e s p o n s i ­
b i l i t y  o f  t h e  p r o s p e c t iv e  u s e r  w h o  h a s  to  
b e  ‘ s a t i s f i e d  w i th  c r u m b s . '  S p e a k in g  f ro m  
a  w id e  e x p e r ie n c e  o f  o v e r  20  y e a r s ,  I  c a n  
a s s u r e  y o u  t h a t  to o  o f t e n  p r o g r e s s  h a s  b e e n  
r e t a r d e d  b y  c o n s e r v a t i s m  a n d  l e t h a r g y  o n  
th e  p a r t  o‘f  th e  d e s ig n e r  a n d  c o n s t r u c t o r ,  
d e s p i t e  t h e  t e n a c i t y  a n d  e n e r g y  o f  th e  
f a b r i c a to r  a n d  h is  w il l in g n e s s  to  p u t  a ll  
r e s o u rc e s  a t  t h e  c o n s t r u c t o r ’s  d is p o s a l .  T o o  
o f te n  w h e n  in d if f e re n c e  h a s  b e e n  p a r t l y  
o v e rc o m e ,  d if f ic u l t ie s  o r  t r o u b l e s  e n c o u n ­
te r e d  w i th  a  n o v e l  m e d iu m  h a v e  c a u s e d  
a b a n d o n m e n t  o f  f u r t h e r  t r i a l s .

"  N o w , I  u n d e r s t a n d  f ro m  y o u r  e d i to r i a l ,  
U .S .A .  a n d  G e r m a n y  a r e  h e ld  u p  a s  m o d e ls  
to  fo llo w . Y e s , in  t h e  c a s e  o f  U .S .A . ,  
in  so  f a r  a s  th e r e  is  a m p le  e v id e n c e  o f  b o th  
t h e  w ill  a n d  d e t e r m in a t io n  o n  t h e  p a r t  o f  
e n g in e e r s  th e r e  t o  u s e  t o  t h e  fu ll  t h e  s p e c ia l  
a d v a n t a g e s  o f  m a g n e s iu m ,  a n d  to  p e r s i s t  t i l l  

" s u c c e s s  is  g a in e d ,  w h a te v e r  d if f ic u l t ie s  a n d  
t e m p o r a r y  f a i lu r e s  h a v e  to  b e  o v e rc o m e .

"  T h e  m a g n e s iu m  in t e r e s t s  o f  w h ic h  I 
h a v e  fu l l  k n o w le d g e  h a v e  n e v e r  fa i le d  to  
g iv e  fu ll  te c h n ic a l  a s s i s t a n c e ,  o r  t o  p u r s u e  
u n d a u n te d  a  n e w  d e v e l o p m e n t .  B u t  if  t h e  
p r o s p e c t iv e  u s e r  d e m a n d s  im m e d ia te  a n d  
fu ll s u c c e s s  o n  a  n e w  a p p l i c a t i o n  a s  a  c o n ­
d i t io n  o f  c o n t in u e d  in t e r e s t ,  t h e  f a b r i c a to r  
c e r t a in ly  is  n o t  t o  b la m e .  W h e r e  fu l l  a n d  
c o n t in u e d  c o - o p e r a t io n  h a s  b e e n  m a in t a in e d  
a s  i t  h a s  in  m a n y  i m p o r t a n t  d i r e c t io n s ,  
s u c c e s s  o f  a n  im p r e s s iv e  c h a r a c t e r  h a s  b e e n
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a c h ie v e d .  W i tn e s s  t h e  in n u m e r a b le  'p l a n e s  
o f  a l l  ty p e s  i n c o r p o r a t in g  h ig h ly  s t r e s s e d  
m a g n e s iu m  c o m p o n e n ts  w i th  u n q u a l i f ie d  
su c c e ss .

"  I f  p r o s p e c t iv e  u s e r s  a r e  re a l ly  s e r io u s ,  
a n d  c a r e  to  a p p ly  to  t h e  r i g h t  q u a r t e r s ,  
t h e y  w ill  n o t  n e e d  to  b e  s a t i s f i e d  w i th  c r u m b s ;  
t h e y i l  g e t  a  f u l l  m e a l  o r  n o th in g ,  a c c o r d in g  
a s  t h e i r  id e a s  a r e  s o u n d  o r  n o t .  I f  th e y  
d o n ’t  k n o w  w h e re  to  a p p ly ,  i t  w o u ld  see m  
t h a t  o u r  p u b l i c i t y  m e d ia ,  o f  w h ic h ,  S ir ,
‘ L i g h t  M e ta ls  ’ is  a  p a r t ,  a r e  n o t  a s  w id e ly  
r e a d  a s  c o u ld  b e  w is h e d .

"  F in a l ly ,  t h a t  s e c t io n  o f  t h e  m a g n e s iu m  
i n d u s t r y  w i th  w h ic h  I  a m  c o n n e c te d  h a s  
n o t h i n g  t o  b e  a s h a m e d  o f— q u i t e  t h e  c o n ­
t r a r y .  I t s  m e m b e rs  h a v e  s o u n d  re a s o n e d  
c o n f id e n c e  in  f u t u r e  d e v e lo p m e n t ,  a n d  t h e  
e x p e r ie n c e  a n d  s ta f f  to  g iv e  a l l  p o s s ib le  
c o - o p e r a t io n  in  t h e  p r e p a r a t i o n  o f  s u i t a b le  
d e s ig n s  a n d  lo g ic a l  a p p l ic a t i o n s .

“  M a y  I  e n d  b y  s a y in g  t h a t  I t h i n k  y o u  
o w e  th e  i n d u s t r y  a  d e b t  w h ic h  y o u  m a y  
p a r t l y  r e p a y  b y  p u b l i s h in g  t h i s  l e t t e r . ”

E .  P l a y e r ,
M a n a g in g  D i r e c to r ,  S t e r l in g  M e ta ls ,  L t d .

[ I t  w as  c e r ta in ly  n o t o u r  in te n tio n  to  u n d e r­
e s tim a te  th e  p a r t  p la y e d  b y  th e  B ritish  
m ag n esiu m  in d u s try  in  b rin g in g  th e  u ltr a ­
lig h t a llo y s  to  th e ir  p re sen t h ig h  s ta te  of 
d e v e lo p m en t. M oreover, we h a v e  a lw ay s  
en d ea v o u re d , b y  ev ery  p o ss ib le  m eans, 
to  g ive  m ag n esiu m  a llo y s  d u e  p ro m in en ce , 
an d  th a t  in  sp ite  of th e  fa c t  th a t  a lu ­
m in iu m , th e  sen io r m e ta l, te n d s  so fre ­
q u e n tly  to  o v e rsh ad o w  th e  fo rm er. W e h a v e  
a lw ay s  m a in ta in e d  t h a t  th e  re sea rc h  a n d  
d e v e lo p m e n t w ork  in  c o n n ec tio n  w ith  
m a g n esiu m  c arried  o u t in  th is  c o u n try  
ha s  a lw ay s  b e en  a b re a s t  w ith , a n d  co n ­
s id e rab ly  in a d v a n c e  of, s im ila r  w ork
c arrie d  o u t in G e rm a n y  a n d  U .S .A ., a n d  
h a v e  o p en ly  s ta te d  th a t ,  in  th is  co n n ec tio n , 
th e  B r itis h  m ag n esiu m  in d u s try  sh o u ld , in 
ju s tic e  to  itse lf a n d  to  th e  n a tio n a l cause , 
s ing  its  ow n p ra ises  fa r  m o re  lo u d ly  th a n  
h a s  h i th e r to  b een  th e  case . F in a lly ,  in  
a g re e m en t w ith  M r. P la y e r , we, too , h a v e  
a b so lu te  con fidence  in  th e  fu tu re  o f th e  
u ltra - lig h t a llo y s .— E d . ]

Britain and Magnesium
“ I n  ‘ L i g h t  M e ta ls  ' f o r  O c to b e r  a n d

N o v e m b e r  y o u  b r o a c h e d  th e  o p in io n  t h a t
th e r e  i s  a v a i l a b l e  in. th i s  c o u n t r y  a  c o n s id e r ­
a b le  a m o u n t  o f  i n f o r m a t io n  a b o u t  m a g ­
n e s iu m  a n d  i t s  p o t e n t i a l  u s e s  w h ic h  m ig h t  
w ell b e  p u b l i s h e d  f o r  t h e  b e n e f i t  o f  th e  
p u b l ic , ' b u t  w h ic h  is , in  f a c t ,  n o t  m a d e  
r e a d i ly  a v a i la b le .

“  Y o u  o b v io u s ly  d e p lo r e  th i s  s i t u a t i o n  
a n d  t r u s t  t h a t  in  d u e  c o u r s e  i t  w ill b e  
im p r o v e d ,  a s  i t  h a s  a l r e a d y  g iv e n  r is e  a b r o a d  
to  m u c h  m i s u n d e r s t a n d in g  a s  r e g a r d s  t e c h ­
n ic a l  p ro g r e s s  m a d e  in  th i s  c o u n t r y  in  
c o n n e c t io n  w i th  t h e  u l t r a - l i g h t  a l lo y s .

“  I n  t h i s  r e g a r d  i t  is  r a t h e r  i n t e r e s t i n g  t o

n o te  t h a t  in  th e  ' D a i ly  E x p r e s s  ’ fo r
N o v e m b e r  15  is  a  p a r a g r a p h  h e a d e d
‘ S a u c e p a n s  f r o m  th e  D e a d  S e a ” (! )
a t t r i b u t e d  to  M r. M o ise  N o v o m e s y s k y ,  
m a n a g in g  d i r e c to r  o f  P a l e s t i n e  P o ta s h .
H e re  i t  is  s t a t e d  t h a t  m a g n e s iu m  is  ‘ m u c h  
s t r o n g e r  t h a n  a l u m in iu m , ' b u t  h a s  a  g r e a t  
d r a w b a c k  fo r  d o m e s t ic  u se  a s  i t  t e n d s  to  
c o r ro d e .  M r. M o ise  N o v o m e s y s k y ,  h o w e v e r ,  
b e l ie v e s  t h a t  A m e r ic a n  research  w ill s o lv e  
t h a t  p r o b le m  w i th in  tw o  y e a r s  a n d  t h a t  
m a g n e s iu m  w ill th e n  ' c a t c h  o n . ’

”  I t  w o u ld ,  th e r e f o r e ,  s e e m  t h a t  w h a te v e r  
p ro g r e s s  th e  i n d u s t r y  in  E n g l a n d  h a s  m a d e  
w i th  r e s p e c t  t o  t h e  s u r f a c e  p r o t e c t io n  o f  
m a g n e s iu m  h a s  n o t  b e e n  b r o a d c a s t  s u ffi­
c i e n t ly  lo u d ly  o u t s id e  o u r  o w n  s h o re s .  T h e  
w r i te r  h a s  h a d  b i t t e r  e x p e r ie n c e  o f  th i s  
s i t u a t io n  in  a  s l ig h t ly  d i f f e r e n t  d i r e c t io n :  
t h e  p r o b le m  o f  c o m b a t in g  l i g h t - m e t a l  i n d u s ­
t r i a l  f ire s , to o ,  w a s  f i r s t  s u c c e s s fu l ly  s o lv e d  
in  th i s  c o u n t r y ,  b u t  t h e  w o rk  d o n e  h a s  n e v e r  
b e e n  a c c o r d e d  t h e  p r o m in e n c e  g iv e n  to  f a r  
le ss  e f f ic a c io u s  s y s te m s  d e v e lo p e d  in  t h e  
S t a t e s . ’ ’ G . H .  D u r s t o n ,

F o r  D u r s to n ,  L a n g  a n d  C o .,  L t d .

[A t th e  p re s e n t tim e  w hen , fo r  th e  s a k e  o f o u r 
E x p o r t  T rad e , i t  is  so e ssen tia l t h a t  th e  
te c h n ica l p re s tig e  of th is  c o u n try  be  g iven  
e v e ry  s u p p o r t ,  i t  is to  b e  re g re tte d , as  
M r. D u rs to n  in d ic a te s , t h a t  a  false im p res­
sion  o f m e d io c rity  re g a rd in g  B ritish  sc ien ­
tific  a n d  te ch n o lo g ica l a c h ie v e m e n t sh o u ld  
b e  c irc u la ted . W e  h o p e , a n d  in d e ed  know , 
t h a t  i t  w ill n o t  b e  le f t  so lely  to  A m erican  
w orkers  to  so lv e  v ita l  p ro b lem s co n n ec te d  
w ith  th e  su rface  p ro te c tio n  of th e  u l t r a ­
l ig h t a llo y s  a n d  to  d ev e lo p  co m p o sitio n s  of 
in h e re n tly  h ig h  co rrosion  re s is ta n c e .—E d .]

The Late Mr. H. W . Healy
W E  r e g r e t  t o  a n n o u n c e  t h e  s u d d e n  d e a t h  

r e c e n t ly  o f  M r. F I. W .  H e a ly ,  
M . I j E . E . ,  M .I .M e c h .E . ,  M . I . P . E .  M r. 
H e a l y . b e c a m e  k n o u m  a s  a n  e x e c u t iv e  
e n g in e e r  o f  a  v e r y  h ig h  o r d e r  s o m e  y e a r s  
a g o ,  w h e n  h e  h e ld  m a n y  i m p o r t a n t  p o s i t io n s  
w i th  th e  G r a m o p h o n e  C o .,  L t d . ,  H a y e s ,  
M id d le s e x . M r. H e a ly ’s c o n n e c t io n  w i th  
th e  l i g h t  m e ta l  w o r ld  w a s  in  t h e  d o u b le  
c a p a c i t y  o f  u s e r  a n d  p r o d u c e r ,  fo r , u n t i l  
1 9 4 3 , h e  w a s  m a n a g in g  d i r e c t o r  o f  P a r n a l l  
A i r c r a f t ,  L t d . ,  a n d  i t s  f o u n d r y  s u b s id ia r y ,  
M a g n a l  P r o d u c t s ,  L t d .

M r. H e a ly  w a s  a  m a n  o f  i n s p i r i n g  p e r ­
s o n a l i t y .  H e  w a s  th e  b e s t  t y p e  o f  in d u s ­
t r i a l  p s y c h o lo g i s t— a n  u n c o n s c io u s  o n e .  H e  
lo o k e d  u p o n  l ife  a s  a  g lo r io u s  a d v e n t u r e ,  
a n d  h e  o f t e n  e x p r e s s e d  r e f r e s h in g ly  u n o r t h o ­
d o x  v ie w s  o n  t h e  h u m a n  e le m e n t  in  
i n d u s t r i a l  r e la t io n s h ip s .  H e  h a d  w id e  
i n t e r e s t s  w h ic h  w e re  e x e m p lif ie d  in  h is  
c o n v e r s a t i o n ,  l e c tu r e s  a n d  b r o a d c a s t s .

A  b u s in e s s  a s s o c ia t e  o f  m a n y  y e a r s  h a s  
w r i t t e n  th e  fo l lo w in g  b r ie f  a p p r e c i a t i o n : —  
”  T h e  d e a t h  o f  M r. H .  W .  F le a ly  h a s  t a k e n  
f r o m  m e  a  f r ie n d  xv ith  w h o m  I  h a v e  w o rk e d
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in  h a r m o n y  f o r  2 5  y e a r s .  D u r in g  t im e s  o f  
s t r e s s  h e  w a s  t h e r e  t o  e n c o u r a g e ,  h e lp ,  a n d ,  
a ls o ,  to  d r iv e .  H is  c h e e r f u l  c r a c k ,  ‘ H o w 's  
t h e  f u n  a n d  g a m e s ? ’ a lw a y s  g a v e  h e a r t  
a n d  e n c o u r a g e m e n t .  H e  w a s  a  m a n  on  
w h o m  y o u  c o u ld  r e ly .  T o  a l l  h e  h a s  a c h i e v e d  
I  g iv e  m y  t r i b u t e .  H e  w a s  m o re  a l iv e  t h a n  
t h e  c e n t u r y  in  w h ic h  h e  l iv e d ,  a n d  w h e n e v e r  
w e  w e re  p a r t e d  d u r in g  th e  p e r io d  I  h a v e  
k n o w n  h im , I  f e l t  t h e  s e n s e  o f  lo s s .  T h e  
e n g in e e r in g  w o r ld  w ill  m is s  o n e  o f  W hom , 
a s  o f  .few  o th e r s ,  i t  c a n  b e  s a id ,  ‘ H e  w a s  a  
m a n . ’ ” — S am  N o r t c l i f f e .

Civilian Aluminium Products in U.S.A.
S E V E N  m a n u f a c tu r e r s  o f  a lu m in iu m  

c o o k in g  u te n s i l s  in  t h e  U .S .  h a v e  b e e n  
a u t h o r i z e d  b y  th e  W a r  P r o d u c t i o n  B o a r d  
t o  p r o d u c e  6 6 4 ,5 0 0  p ie c e s  d u r in g  th e  f o u r th  
q u a r t e r ,  a  fe w  d a y s  a f t e r  t h e  f o u r th  q u a r t e r  
h a d  b e g u n .  T w o  m a n u f a c t u r e r s '  a p p l i c a ­
t io n s  t o  b e g in  m a n u f a c tu r e  o f  c iv i l ia n  
a lu m in iu m  a r t i c le s  w e re  d e n ie d  b y  th e  
B o a r d  o n  th e  g r o u n d  t h a t  p r o d u c t io n  a t  
th e s e  p a r t i c u l a r  p l a n t s  w o u ld  in te r f e r e  w i th  
w a r  p r o d u c t io n .

O f t h e  s e v e n  a p p r o v a l s  f o r  f o u r t h - q u a r t e r  
p r o d u c t io n  f o u r  w e re  t o  m a n u f a c tu r e r s  w h o  
h a d  b e e n  p r o d u c in g  a lu m in iu m  w a r e  d u r in g  
t h e  t h i r d  q u a r t e r .  T h e s e  w e re  th e  H a y w a r d  
N o n - f e r r o u s  F o u n d r y ,  H a y w a r d ,  C a l . ,  6 ,0 0 0  
p ie c e s ; S a n  F r a n c i s c o  D ie  C a s t in g  C o .,
4 2 ,0 0 0  p ie c e s ; T r a y  S e rv ic e  C o .,  D a l la s ,  
T e x . ,  5 ,0 0 0  p ie c e s ;  J .  C . W il l ia m s  
A lu m in iu m  C a s t in g  C o .,  D a l la s ,  T e x . ,  2 ,5 0 0  
m e a t  te n d e r iz e r s  o f  a lu m in iu m .  T h e  th r e e  
n e w  a u th o r i z a t i o n s  a r e ;  F a r b e r  a n d  S h le v in ,  
B r o o k ly n ,  N e w  Y o r k ,  3 5 ,0 0 0  h o u s e h o ld  
t r a y s ;  L e y s e  A lu m in iu m  C o .,  K e w a u n e e ,  
W is . ,  1 1 5 ,0 0 0  d in n e r  p a i l s  ( 2 6 2 ,0 0 0  f o r  th e  
f i r s t  q u a r t e r  o f  1 9 4 5 ) ;  W e s t  B e n d  A lu ­
m in iu m  C o .,  W e s t  B e n d ,  M iss ,,  1 8 0  t o n s  o f  
a lu m in iu m  w a r e  ( 5 0 0  to n s  in  t h e  f i r s t  q u a r ­
t e r  o f  1 9 4 5 ) .

Magnesium Controls in U.S.
S P E A K I N G  a t  t h e  f i r s t  a n n u a l  m e e t in g  o f 

t h e  n e w ly  fo r m e d  M a g n e s iu m  A s s o c ia t io n  
h e ld  r e c e n t ly  a t  t h e  W a ld o r f - A s to r ia ,  N e w  
Y o r k ,  D r .  W i l la r d  IT. D o w , p r e s id e n t  o f  
D o w  C h e m ic a l  C o .,  p r e d ic te d  e a r ly  “  r e l a x a ­
t i o n  ”  o f  p r e s e n t  w a r - t im e  c o n t r o l s  o v e r  
m a g n e s iu m  m e ta l ,  a n d  h e  a d d e d  t h a t  
“  s h o r t l y  a ll  th e  m a g n e s iu m  c o n t r o l s  w ill b e  
r e m o v e d .”

R . P .  L a n s in g ,  v ic e - p r e s id e n t ,  B e n d ix  
A v ia t io n  C o r p . ,  w a r n e d  t h e  m e e t in g  o f  
c o m in g  c u tb a c k s  in  a i r c r a f t  p r o d u c t io n ,  a n d  
e s t i m a te d  t h a t  m a g n e s iu m  p r o d u c e r s  w o u ld  
h a v e  t o  f in d  c iv i l ia n  m a r k e t s  f o r  a b o u t  
7 0 0  t o n s  o f  f a b r i c a t e d  m a g n e s iu m  m e ta l ,  
c o m p a r e d  w i th  p r e s e n t  c a p a c i ty  o f  7 ,0 0 0  
to n s .  T h is  is  a  r e d u c t io n  in  t h e  i n d u s t r y ’s 
s iz e  to  10 p e r  c e n t ,  o f  w a r - t im e  c a p a c i ty .  
T h e  a v i a t i o n  i n d u s t r y  is  v ie w in g  th e  f u t u r e  
w i th  o p t im is m ,  W h en  i t  h o p e s  to  r e ta in  a

c iv i l i a n  i n d u s t r y  in  th e  b i l l io n - d o l la r  c la s s ,  
c o m p a r e d  w i th  i t s  p r e s e n t  w a r - t im e  s ize  o f
S2 0 ,0 0 0 ,0 0 0 ,0 0 0 .

T h e  U .S .  m a g n e s iu m  in g o t  p r o d u c in g  
c a p a c i ty  a m o u n t s  to  2 7 0 ,0 0 0  t o n s  a n n u a l ly .  
A c tu a l  p r o d u c t io n ,  a c c o r d in g  t o  L a n s in g ,  
h a s  b e e n  c u t  b a c k  f ro m  a  h ig h  o f  1 6 ,0 0 0  to n s  
a  m o n th  t o  a n  o u t p u t  o f  8 ,0 0 0  t o n s  to  1 4 ,0 0 0  
to n s .  T h e  G o v e r n m e n t  h a s  a  m a g n e s iu m  
m e ta l  s t o c k  p ile  o f  a b o u t  4 0 ,0 0 0  t o n s .
“  W h e n  t h e  w a r  u l t im a te ly  e n d s , ”  h e  s a id ,
“  w e  a r e  f a c e d  w i th  a  t r e m e n d o u s  p r o d u c ­
t i o n  a n d  f a b r i c a t i o n  c a p a c i t y  a n d  c o m p a r a ­
t iv e ly  s m a l l  m a r k e ts .  W i t h o u t  a t t e m p t i n g  
t o  f o r e c a s t ,  if  i t  w e re  r e a s o n a b le  t o  e x p e c t  
t h a t  w e  w ill c o n t in u e  t o  p r o d u c e  a f t e r  th e  
w a r  m i l i t a r y  a i r c r a f t  a t  a  r a t e  o f  e v e n  5  p e r  
c e n t ,  o f  p r e s e n t  p r o d u c t io n ,  t h e n  s u c h  p r o ­
d u c t io n  w o u ld  p r o v id e  a  m a r k e t  f o r  a b o u t
2 .0 0 0  t o n s  a  y e a r . ”  H o w e v e r ,  h e  s a id  h e  
b e l ie v e d  c o m m e r c ia l  a i r c r a f t  s h o u ld  p r o v id e  
d e m a n d  f o r  a n  e q u a l  a m o u n t  o f  m a g n e s iu m  
m e ta l .  B y  e x p a n d i n g  o t h e r  d e m a n d s  h e  
e s t i m a te d  a  p e a c e - t im e  m a r k e t  o f  a b o u t
7 .0 0 0  t o n s  o f  m a g n e s iu m  m e ta l  a n n u a l ly .

Aluminium Hopper Cars
T H E  n e e d  f o r  l i g h te r - w e ig h t  a n d ,  t h e r e ­

fo re ,  f a s te r - m o v in g  f r e ig h t  r o l l in g  s to c k  
o n  U .S .  r a i l r o a d s  h a s  lo n g  b e e n  r e c o g n iz e d .  
O n ly  w h e n  f r e ig h t  t r a i n s  c a n  t r a v e l  in  p r o p e r  
r a t i o  t o  th e  s p e e d  o f  D ie s e l- e le c tr ic  s t r e a m ­
lin e  p a s s e n g e r  t r a i n s  c a n  c u rv e s  b e  g r a d e d  
u p  f o r  t h e  7 5 - to  1 2 5 -m i le  s p e e d s  p o s s ib le  
w i th  m o d e r n  e q u ip m e n t .  I n  c o n s e q u e n c e ,  
t h e  r e c e n t  o r d e r  p la c e d  b y  t h e  M is s o u r i  
P a c if ic  L in e s  w i th  t h e  A m e r ic a n  C a r  a n d  
F o u n d r y  C o . f o r  2 5  a l u m in iu m  h o p p e r  car*; 
is  s ig n i f ic a n t ,  a l t h o u g h  i t  w a s  n o t  p la c e d  
w i th  p o t e n t i a l l y  h ig h e r - s p e e d  o p e r a t i o n  in  
m in d  a t  t h e  p r e s e n t .  P u r p o s e  w a s  t o  r e d u c e  
t o t a l  w e ig h t ,  so  t h a t  h e a v i e r  t r a i n s  c o u ld  b e  
h a u le d .

T h e  h o p p e r  c a r s  w e re  d e s ig n e d  b y  th e  
A m e r ic a n  C a r  a n d  F o u n d r y  C o . in  c o - o p e r a ­
t i o n  w i th  th e f  e n g in e e r in g  s ta f f s  o f  th e  
M is s o u r i  P a c if ic  a n d  t h e  A lu m in u m  C o . o f 
A m e r ic a .  E a c h  c a r  w ill  h a v e  a  c a p a c i ty  o f
6.1 t o n s  m o re  t h a n  th e  p r e s e n t  s te e l  h o p p e r  
c a r s ,  b u t  t h e y  w ill n o t  im p o s e  a n y  m o re  
w e ig h t  o il t h e  a x le s  o r  c a l l  f o r  a n y  in c re a s e d  
p o w e r  f r o m  th e  lo c o m o t iv e  h a u l in g  th e m .  
A lu m in iu m  a l lo y  is  b e in g  u s e d  f o r  t h e  e n t i r e  
h o p p e r  c a r  b o d y  e x c e p t  t h e  c e n t r e  s i l l  a n d  
b o ls te r ,  w h ic h  a r e  o f  s te e l .  E m p t y  w e ig h t  
o f  t h e  c a r s  w ill  b e  a b o u t  17  t o n s ,  c o m p a r e d  
w ith  a n  a v e r a g e  o f  22  t o n s  f o r  s te e l  h o p p e r  
c a r s .  T h i s  is  a  s a v in g  in  d e a d w e ig h t  o f  2 6  
p e r  c e n t .

P r io r  t o  th e  p r e s e n t  c o n s t r u c t io n  o f  a l u ­
m in iu m  h o p p e r  c a r s  A lu m in u m  R e s e a r c h  
L a b o r a to r ie s  a t  N e w  K e n s in g to n ,  P a . ,  h a v e  
b e e n  c o n d u c t in g  t e s t s  s in c e  1 9 3 2  o n  th e  
e f fe c ts  o f  v a r io u s  c o m m o d i t i e s  o n  a l u ­
m in iu m .  S u lp h u r  a n d  c o a l  h a v e  f o u n d  t o  
h a v e  l i t t l e ,  i f  a n y ,  a f f e c t  o n  th e  a l lo y  u s e d .
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A.I.D . IN S P E C T IO N  IN  
ALUM IN IUM  FO UN D RIES

E. Carrington Summarises the A im s  and Practice of A .I .D .  
Inspection fo r  Eight-alloy Castings, and Briefly Outlines the 
Established System fo r  the Development o f Official Specifications

I N  a l l  f a c t o r i e s  w h e r e  a i r c r a f t  p a r t s  a r e  
m a d e ,  s u c h  t e r m s  a s  "  A . I . D .  I n s p e c ­
t o r , ”  "  A . I . D .  C o n t r o l , ”  “  A . I . D .  

S u p e r v i s i o n , ”  a r e  m e t  w i t h .  I n  m a n y  
c a s e s ,  h o w e v e r ,  m a n y  o f  t h o s e  w o r k i n g  i n  
t h e  f a c t o r y  d o  n o t  k n o w  w h a t  t h e s e  
e x p r e s s i o n s  m e a n , ,  a n d ,  i n  f a c t ,  t e n d  t o  
l o o k  u p o n  e v e r y t h i n g  c o n n e c t e d  w i t h  
A . I . D .  w i t h  a  c e r t a i n  a m o u n t  o f  s u s p i c i o n ,  
b e c a u s e  t h e  o n l y  p u r p o s e  o f  t h e  A . I . D .  
i n s p e c t o r  a p p e a r s  t o  b e  t o  f i n d  f a u l t  w i t h  
t h e i r  w o r k !  T h i s ,  o f  c o u r s e ,  i s  v e r y  f a r  
f r o m  t h e  c a s e ,  a n d  a s  A . I . D .  s u p e r v i s i o n  
h a s  d e f i n i t e l y  c o m e  t o  s t a y ,  i t  i s  d e s i r a b l e  '  
t h a t  t h e  w o r k p e o p l e  s h o u l d  b e  a b l e  t o  s e e  
t o  w h a t  e x t e n t  t h e  A . ' I . D .  i n s p e c t o r  i s  
h e l p i n g  t h e m  t o  m a k e  f i r s t - c l a s s  p r o d u c t s  
w h i c h  m a y  b e  i n c o r p o r a t e d  i n  a i r c r a f t ,  
t h u s  e l i m i n a t i n g  r i s k  t o  t h e  c r e w .

I n  t h e  e a r l y  d a y s ,  f l y i n g  w a s ,  o f  c o u r s e ,  
h a z a r d o u s ,  d u e  t o  t h e  l a r g e  f a c t o r  o f  
“  i g n o r a n c e  ”  i n v o l v e d ;  b u t  o n e  h a s  o n l y  
t o  c o n s i d e r  t h e  g r e a t  a i r b o r n e  o p e r a t i o n s  
r e c e n t l y  c a r r i e d  o u t  i n  B e l g i u m  t o  r e a l i z e  
t h a t  a e r o p l a n e s  a r e  n o w  a s  s a f e  a s  a n y  
o t h e r  m o d e s  o f  c o n v e y a n c e .  T h i s  i s  v e r y  
l a r g e l y  d u e  t o  t h e  e n o r m o u s  a m o u n t  o f  
w o r k  c a r r i e d  o u t  b y  t h e  A i r  M i n i s t r y  i n  
i t s  D e p a r t m e n t  o f  T e c h n i c a l  D e v e l o p m e n t  
( D . T . D . )  a n d  i t s  A e r o n a u t i c a l  I n s p e c t i o n  

D e p a r t m e n t  ( A . I . D . ) .  E v e r y  p a r t  o f  
e v e r y  a i r c r a f t  a n d  m e t h o d s  o f  t r e a t m e n t  
a n d  a s s e m b l y  a r e  i n s p e c t e d ,  e i t h e r  b y  a n
& . . I . D ,  i n s p e c t o r  o r  b y  a  f a c t o r y ’ s  

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

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

I n  t h e  f o u n d r y  t h e r e  i s  a n  i n s p e c t o r  w h o  
i s  o n  t h e  s t a f f  o f  t h e  f o u n d r y .  H e  i s  
r e s p o n s i b l e  f o r  t h e  r e l e a s e  o f  c a s t i n g s  
t h o u g h t  t o  b e  s a t i s f a c t o r y .  H e  m a y  s i m ­
p l y  b e  i n  c h a r g e  o f  d i m e n s i o n a l  c h e c k i n g ,  
a n d  s e n d  s a m p l e s  f o r  a n a l y s i s ,  b a r s  f o r  
p h y s i c a l  t e s t i n g ,  a n d  c a s t i n g s  f o r  N - r a y  
e x a m i n a t i o n ,  t o  o u t s i d e  t e s t  h o u s e s  w h i c h  
h a v e  b e e n  a p p r o v e d  b y  A . I . D .  A t  t h e  
o t h e r  e n d  o f  t h e  s c a l e ,  h e  m a y  b e  a  q u a l i ­
f i e d  m e t a l l u r g i s t ,  w h o  i s  i n  c h a r g e  o f  t h e  
l a b o r a t o r y ,  t e s t  h o u s e  a n d  X - r a y  d e p a r t ­
m e n t .  I n  o t h e r  f o u n d r i e s  t h e  d u t i e s  o f  
t h e  c h i e f  i n s p e c t o r  w i l l ,  o f  c o u r s e ,  b e  
b e t w e e n  t h e s e  t w o  e x t r e m e s .  I n  a l l  c a s e s ,  
h o w e v e r ,  h e  m u s t  b e  a p p r o v e d  b y  A . I . D . ,  
a n d  A . I . D .  M e m o .  N o .  1 ,  I s s u e  2 ,  s a y s :  
”  T h e  c h i e f  i n s p e c t o r  s h o u l d  b e  i m m e d i ­
a t e l y  r e s p o n s i b l e  t o  a  d i r e c t o r  o r  s o m e  
o t h e r  s e n i o r  o f f i c i a l  o f  t h e  f i r m ,  a n d  s h a l l  
n o t  b e  u n d e r  t h e  c o n t r o l  o f  t h o s e  d i r e c t l y  
r e s p o n s i b l e  f o r  p r o d u c t i o n .  I n  o t h e r  
w o r d s ,  t h e ' c h i e f  i n s p e c t o r  s h a l l  b e  i n  s u c h  
a  p o s i t i o n  t h a t  h i s  d e c i s i o n s  a r e  n o t  l i a b l e  
t o  b e  o v e r - r u l e d  i n  t h e  i n t e r e s t s  o f  o u t ­
p u t . ”

W h e t h e r  t h e  t e s t s  b e  c a r r i e d  o u t  i n  t h e  
f o u n d r y  o r  i n  a n  o u t s i d e  t e s t  h o u s e ,  i t  i s  
t h e  c h i e f  i n s p e c t o r ’ s  d u t y  t o  c o l l e c t  a l l  
t h e  d e t a i l s  a n d  t h e n  t o  r e l e a s e  t h o s e  c a s t ­
i n g s  w h i c h  h e  c o n s i d e r s  t o  c o m p l y  w i t h  
t h e  s p e c i f i c a t i o n  a n d  d r a w i n g .  T h i s  i s  
d o n e  b y  m e a n s  o f  r e l e a s e  n o t e s .  O n  t h e s e
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a r e  e n t e r e d  t h e  c u s t o m e r ’ s  n a m e ,  t h e  p a r t  
n u m b e r  a n d  d e s c r i p t i o n  o f  t h e  c a s t i n g s ,  
t h e  b a t c h  n u m b e r ,  t h e  n u m b e r  o f  c a s t i n g s  
a n d  t h e  s p e c i f i c a t i o n  n u m b e r .  A t  t h e  
b o t t o m  i s  a  c e r t i f i c a t i o n ,  w i t h  w o r d i n g  
l a i d  d o w n  b y  t h e  A i r  M i n i s t r y ,  t o  t h e  
e f f e c t  t h a t  a l l  c a s t i n g s  e n t e r e d  o n  t h e  
r e l e a s e  n o t e  h a v e  b e e n  i n s p e c t e d  a n d  a r e  
c o r r e c t  t o  s p e c i f i c a t i o n  a n d  t o  t h e  d r a w ­
i n g .  O r i g i n a l l y  t h e r e  w e r e  f o u r  r e l e a s e  
n o t e s ,  o n e  b e i n g  s e n t  t o  t h e  c u s t o m e r ,  o n e  
t o  t h e  c u s t o m e r ' s  A . I . D .  i n s p e c t o r ,  o n e  t o  
t h e  f o u n d r y ’ s  A . I . D .  i n s p e c t o r ,  a n d  o n e  
f o r  t h e  f o u n d r y ’ s  f i l e .  N o w  o n l y  t w o  a r e  
u s e d ,  o n e  o f  w h i c h  i s  f i l e d  a n d  t h e  o t h e r  
s e n t  t o  t h e  c u s t o m e r .

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

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

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

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

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

W i t h  t h e  e x c e p t i o n  o f  s o m e  p r e s s u r e  
c a s t i n g s  w h i c h  a r e  f o r  d u s t  c o v e r s  o r  f o r  
o t h e r  p u r p o s e s  w h e r e  s t r e n g t h  i s  n o t  
r e q u i r e d ,  a l l  a i r c r a f t  c a s t i n g s  a r e  m a d e  t o  
a  d e f i n i t e  s p e c i f i c a t i o n ,  a n d  t h i s  m u s t  b e  
c o m p l i e d  w i t h  i n  e v e r y  w a y .  F r o m  t i m e  
t o  t i m e ,  f i r m s  h a v e  d e v e l o p e d  a  c a s t i n g  
a l l o y  w i t h  o u t s t a n d i n g  q u a l i t i e s  i n  c e r t a i n  
d i r e c t i o n s .  T h e y  s e n d  p a r t i c u l a r s  a n d  
s a m p l e s  t o  t h e  A i r  M i n i s t r y ,  a n d  a s k  i f  
t h e  a l l o y  m a y  b e  i n c l u d e d  a m o n g s t  t h e  
M i n i s t r y ’ s  s p e c i f i c a t i o n s .  T h e  a l l o y  i s  
t h o r o u g h l y  t e s t e d ,  a n d ,  i f  f o u n d  s a t i s f a c ­
t o r y ,  i s  g i v e n  a  s p e c i f i c a t i o n  n u m b e r  b y  
t h e  D i r e c t o r a t e  o f  T e c h n i c a l  D e v e l o p ­
m e n t .  E x a m p l e s  a r e : — D . T . D . 2 4 5 ,  
D . T . D . 4 2 4 .  C o p i e s  o f  t h e  s p e c i f i c a t i o n s  
m a y  b e  o b t a i n e d  f r o m  H . M .  S t a t i o n e r y  
O f f i c e ,  Y o r k  H o u s e ,  K i n g s w a y ,  L o n d o n ,  
W . C . 2 .  T h e s e  a r e ,  h o w e v e r ,  l o o k e d  u p o n  
a s  p r o v i s i o n a l  s p e c i f i c a t i o n s ,  w h i c h  m a y  
b e  r e p l a c e d  l a t e r  b y  b e t t e r  o n e s .  I n  s o m e  
c a s e s  a n  a l l o y  c o m e s  i n t o  g e n e r a l  u s e .  A  
s p e c i f i c a t i o n  i s  t h e n  i s s u e d  f o r  i t  b y  t h e  
B r i t i s h  S t a n d a r d s  I n s t i t u t e  ( B . S . I . ) .  T h i s  
n e w  s p e c i f i c a t i o n  m a y  h a v e  m o d i f i c a t i o n s  
o r  a l t e r a t i o n s  w h i c h  i t  h a s  b e e n  t h o u g h t  
a d v i s a b l e  t o  i n t r o d u c e  i n  t h e  l i g h t  o f  p a s t  

e x p e r i e n c e  w i t h  t h e  a l l o y .  W h e n  t h e
B . S . I .  s p e c i f i c a t i o n  i s  i s s u e d ,  t h e  c o r ­
r e s p o n d i n g  D . T . D .  s p e c i f i c a t i o n  b e c o m e s  
o b s o l e t e ,  a n d  a l l  f u t u r e  o r d e r s ,  i n c l u d i n g  
t h o s e  f o r  a i r c r a f t  p a r t s ,  s h o u l d  g i v e  t h e
B . S . I .  s p e c i f i c a t i o n .  E x a m p l e s  o f  a l l o y s  
w h i c h  h a v e  c h a n g e d  f r o m  D . T . D .  s p e c i f i ­
c a t i o n s  t o  B . S . I .  s p e c i f i c a t i o n s  a r e  Y  
a l l o y ,  B . S . I .  L 3 5 ,  a n d  W i l m i l  o r  A l p a x ,  
2 L 3 3 .  B . S . I .  s p e c i f i c a t i o n s  m a y  b e  
o b t a i n e d  f r o m  t h e  B r i t i s h  S t a n d a r d s  I n s t i ­
t u t e ,  2 8 ,  V i c t o r i a  S t r e e t ,  L o n d o n ,  S . W . l .
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T h e  s p e c i f i c a t i o n  g i v e s  t h e  l i m i t s  o f  
c h e m i c a l  c o m p o s i t i o n ,  a n d  t h e  m i n i m u m  
t e n s i l e  a n d  e l o n g a t i o n  f i g u r e s  t o  b e  
o b t a i n e d  f r o m  a  s t a n d a r d  t e s t  s a m p l e .  I f  
h e a t  t r e a t m e n t  i s  r e q u i r e d ,  t i m e  a n d  t e m ­
p e r a t u r e  l i m i t s  a r e  s p e c i f i e d ,  t o g e t h e r  w i t h  
a n y  s p e c i a l  d e t a i l s ,  s u c h  a s  q u e n c h i n g  i n  
h o t  w a t e r ,  e t c .  T h e  s i z e  o f  t h e  m o u l d  
a n d  t h e  p a t t e r n  f o r  t h e  t e s t  b a r  a r e  s h o w n ,  
a n d  a  d r a w i n g  i s  g i v e n  s h o w i n g  t h e  e x a c t  
s i z e  o f  t h e  t e s t  b a r .  I f  s o m e  c a s t i n g s  a r e  
s u p p l i e d  a s  c a s t ,  a n d  o t h e r s  h e a t  t r e a t e d ,  
o r  i f  t h e r e  a r e  t w o  a l t e r n a t i v e  h e a t  t r e a t ­
m e n t s ,  s e p a r a t e  s p e c i f i c a t i o n s  a r e  i s s u e d .  
I t  i s  t h u s  p o s s i b l e  t o  f i n d  w h a t  s h o u l d  b e  
d o n e  t o  e a c h  b a t c h  o f  c a s t i n g s  a n d  w h a t  
r e s u l t s  m a y  b e  e x p e c t e d .

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

u s e  a n o t h e r  o n e ,  t h e  s u p e r v i s i n g  i n s p e c ­
t o r  w i l l  b e  a b l e  a n d  w i l l i n g  t o  h e l p .  H e  
w i l l  a p p r o a c h  e i t h e r  t h e  d e s i g n s  d e p a r t ­
m e n t  o r  t h e  c u s t o m e r ’ s  s u p e r v i s i n g  
i n s p e c t o r ,  t o  c l e a r  t h e  m a t t e r  u p .  H e n c e ,  
w h e n  t h e  j o b  i s  s t a r t e d  t h e r e  s h o u l d  b e  
n o  d o u b t  w h a t e v e r  a s  t o  w h a t  i s  w a n t e d .

A p a r t  f r o m  t h e s e  s p e c i f i c a t i o n s ,  c a s t ­
i n g s  a r e  d i v i d e d  i n t o  t h r e e  c l a s s e s .  
C l a s s  I  c o n t a i n s  c a s t i n g s  t h e  f a i l u r e  o f  
w h i c h  w o u l d  c a u s e  t h e  a i r c r a f t  t o  b e c o m e  
o u t  o f  c o n t r o l .  C l a s s  I I  c o n t a i n s  c a s t i n g s  
w h i c h  a r e  h i g h l y  s t r e s s e d ,  b u t  t h e  f a i l u r e  
o f  w h i c h  w o u l d  n o t  c a u s e  t h e  a i r c r a f t  t o  
b e c o m e  o u t  o f  c o n t r o l .  C l a s s  I I I  c o n t a i n s  
l i g h t l y  s t r e s s e d  o r  u n s t r e s s e d  c a s t i n g s .  
W h i l s t ,  o f  c o u r s e ,  t h e  h i g h e r - c l a s s  a l l o y s  
a r e  g e n e r a l l y  u s e d  f o r  C l a s s  I  c a s t i n g s ,  
t h e r e  i s  n o  a b s o l u t e  r u l e .  2 L 3 3 ,  f o r  
e x a m p l e ,  i s  w i d e l y  u s e d  f o r  C l a s s  I ,  I I  
a n d  I I I  c a s t i n g s .  I t  i s  t h e  d u t y  o f  t h e  
s u p e r v i s i n g  i n s p e c t o r  t o  s e e  t h a t  t h e  
f o u n d r y  k n o w s  t o  w h i c h  c l a s s  e a c h  b a t c h  
o f  c a s t i n g s  b e l o n g s ,  a n d  t h a t  t h e  a m o u n t  
o f  t e s t i n g  c a r r i e d  o u t  i s  s u f f i c i e n t  f o r  t h a t  
p a r t i c u l a r  c l a s s .

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

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

W h e n  s a m p l e s  a r e  t a k e n  f o r  a n a l y s i s ,  
o r  t e s t  b a r s  c a s t  f o r  p h y s i c a l  t e s t i n g ,  i t  
i s  i m p o r t a n t  t h a t  t h e y  s h a l l  b e  r e p r e s e n t a ­
t i v e  o f  t h e  m e t a l  b e i n g  u s e d  t o  m a k e  t h e  
c a s t i n g s .  I f  m e t a l  i s  a d d e d  t o  t h e  m e l t  
i n d i s c r i m i n a t e l y  a n d  s a m p l e s  t a k e n  a t  
a n y  t i m e ,  m a n y  o f  t h e  c a s t i n g s  m a y  h a v e  
p r o p e r t i e s  m a t e r i a l l y  d i f f e r e n t  f r o m  t h o s e  
o f  t h e  s a m p l e s .  M e t a l  i s  t h e r e f o r e  a d d e d  
i n  d e f i n i t e ,  w e i g h e d - o u t  c h a r g e s ,  c o n t a i n ­
i n g  p r e d e t e r m i n e d  p e r c e n t a g e s  o f  s c r a p  
d e r i v e d  f r o m  t h e  m a n u f a c t u r e r ’ s  o w n  p r o ­
d u c t i o n ,  a n d  s a m p l e s  a r e  t a k e n  w h e n  
e a c h  o f  t h e s e  c h a r g e s  h a s  b e e n  m e l t e d .  
T h e  s i z e  o f  t h e  c h a r g e  d e p e n d s ,  o f  c o u r s e ,  
u p o n  t h e  s i z e  o f  t h e  f u r n a c e .  W h e n  a  
l a r g e  f u r n a c e  i s  u s e d  t o  f e e d  a  n u m b e r  
o f  b a l e - o u t  f u r n a c e s ,  o n e  s a m p l e  i s  t a k e n  
f r o m  e a c h  c h a r g e  p u t  i n t o  t h e  l a r g e  
f u r n a c e ,  o r  o n e  s a m p l e  i s  t a k e n  p e r  d a y ,  
w h i c h e v e r  i s  t h e  m o r e  f r e q u e n t ,  b u t  t e s t  
b a r s  w i l l  b e  r e q u i r e d  f r o m  e a c h  b a l e - o u t  
f u r n a c e ,  e s p e c i a l l y  i f  t h e  c a s t i n g s  a r e  t o  
b e  h e a t  t r e a t e d .  I n  t h e  c a s e  o f  r u n n i n g  
j o b s ,  i n  t h e  d i e  s h o p ,  a  s m a l l  a m o u n t  o f  
m e t a l  w i l l  b e  a d d e d  a f t e r  t h e  p o u r i n g  o f ,  
p e r h a p s ,  e v e r y  o t h e r  c a s t i n g ,  b u t  i n  t h i s  
c a s e  a l s o  a  w e i g h e d - o u t  b a t c h  i s  s u p p l i e d ,  
a n d  s a m p l e s  a r e  t a k e n  a t  t i m e s  d e c i d e d  
u p o n  a f t e r  a  t a l k  w i t h  t h e  s u p e r v i s i n g  
i n s p e c t o r .

T h e  p r e p a r a t i o n  o f  t e s t  b a r s  s h o u l d  a l s o  
c a r e f u l l y  b e  s u p e r v i s e d .  T h r e e  a r e  
r e q u i r e d  f o r  e a c h  b a t c h  o f  c a s t i n g s .  I f  
t h e  f i r s t  b a r  f a i l s ,  t h e  o t h e r  t w o  m u s t  b e  
p u l l e d .  I f  t h e s e  p a § s ,  t h e  b a t c h  i s  
p a s s e d .  I f  o n l y  o n e  p a s s e s  t h e  b a t c h  
s h o u l d  b e  s c r a p p e d ,  b u t  i n  b o r d e r l i n e  
c a s e s ,  o r  i n  c a s e s  w h e r e  t h e  q u a l i t y  o f  t h e  
t e s t  b a r  i s  s u s p e c t e d ,  t h e  s u p e r v i s i n g  
i n s p e c t o r  w i l l  d i s c u s s  t h e  m a t t e r  w i t h  
t h o s e  r e s p o n s i b l e  f o r  d e s i g n ,  o r  w i t h  t h e  
c u s t o m e r ’ s  A . I . D .  i n s p e c t o r ,  a n d  w i l l  
g i v e  t h e  f o u n d r y ’ s  i n s p e c t o r  a  r u l i n g .  I t  
i s  s o m e t i m e s  p o s s i b l e  t o  h e l p  h i m  t o  f o r m  
a  d e c i s i o n  b y  p u l l i n g  s m a l l  t e s t  p i e c e s ,  
c u t  f r o m  t h e  c a s t i n g s  t h e m s e l v e s ,  o n  a
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H o u n s f i e l d  o r  o t h e r  t e s t i n g  m a c h i n e  o f  
s u i t a b l e  c a p a c i t y ,  b u t  t h e  r e s u l t s  o b t a i n e d  
a r e  n o t  a c c e p t e d  i n  p l a c e  o f  t h o s e  
o b t a i n e d  f r o m  a n  A . I . D .  s t a n d a r d  t e s t  
b a r .  W h i l s t  i t  i s  i m p o r t a n t  t h a t  c a s t i n g s  
s h o u l d  n o t  b e  p a s s e d  i f  t e n s i l e  t e s t s  s h o w  
t h e  m a t e r i a l  t o  b e  d e f e c t i v e ,  i t  i s  e q u a l l y  
s o  t h a t  g o o d  c a s t i n g s  s h o u l d  n o t  b e  
s c r a p p e d  b e c a u s e  o f  f a u l t y  b a r s .  H e n c e ,  
g r e a t  c a r e  s h o u l d  b e  t a k e n  i n  p o u r i n g  t h e  
t e s t  b a r s .

T h e  s p e c i f i c a t i o n  s a y s  t h a t  t h e  t e s t  b a r  
s h a l l  b e  a t  a n  a n g l e  o f  3 0  d e g r e e s  f r o m  
t h e  v e r t i c a l  w h e n  p o u r i n g  s t a r t s .  T h e  
d e t a i l s  o f  p r o c e d u r e  s u b s e q u e n t l y  f o l l o w e d  
v a r y  f a i r l y  w i d e l y  i n  d i f f e r e n t  f o u n d r i e s ,  
b u t  t h e  e s s e n t i a l  r e q u i r e m e n t  i s  a  s l o w ,  
s t e a d y ,  u n b r o k e n  p o u r .  T h e  m e t a l  
s h o u l d  a c t u a l l y  b e  p o u r e d  d o w n  t h e  t h i n  
t u b e  o f  a l u m i n i u m  o x i d e  w h i c h  f o r m s  
d u r i n g  p o u r i n g ,  a n d  w h i c h  m u s t  n o t  b e  
b r o k e n .  T h e  t i m e  t a k e n  t o  f i l l  t h e  
p a r a l l e l  p a r t  o f  t h e  m o u l d  s h o u l d  b e  1 0  
t o  1 5  s e c s .  T h e  h e a d s  m a y  b e  f i l l e d  
m o r e  q u i c k l y  s o  t h a t  t h e  f e e d  m e t a l  w i l l  
b e  r e a s o n a b l y  h o t .  D e f i n i t e  p o u r i n g  t e m ­
p e r a t u r e s  s h o u l d  b e  d e c i d e d  u p o n  f o r  t h e  
v a r i o u s  a l l o y s ,  a n d  t h e s e  s h o u l d  s t r i c t l y  
b e  a d h e r e d  t o .  A  v a r i a t i o n  o f  1 0  o r  2 0  
d e g r e e s  i n  t h e  p o u r i n g  t e m p e r a t u r e  w o u l d  
m a k e  l i t t l e  a l t e r a t i o n  i n  t h e  q u a l i t y  o f  
t h e  b a r s ,  b u t  i f  s m a l l  d i f f e r e n c e s  w e r e  
a l l o w e d ,  l a r g e r  o n e s  w o u l d  s o o n  c r e e p  i n ,  
a n d  t h e  t e n s i l e  f i g u r e s  w o u l d  s o o n  
d e t e r i o r a t e .  A s  a n  e x a m p l e ,  t h e  s p e c i f i ­
c a t i o n  f i g u r e s  f o r  D . T . D . 3 0 4  a r e  1 8  t o n s /  
s q .  i n .  a n d  4  p e r  c e n t ,  e l o n g a t i o n .  I f  t h e  
t e s t  b a r s  a r e  c a s t  a t  6 6 0  d e g r e e s  C .  t h e y  
m a y  b e  e x p e c t e d  t o  g i v e  1 9  t o  
2 1  t o n s / s q .  i n .  a n d  6  . t o  8  p e r  c e n t ,  
e l o n g a t i o n .  I f  c a s t ' a t  7 5 0  d e g r e e s  C .  t h e  
f i g u r e s  w i l l .  p r o b a b l y  b e  1 4 J  t o  1 5  t o n s  
a n d  3  t o  3 J  p e r  c e n t .  I f  t h e  c a s t i n g  t e m ­
p e r a t u r e  i s  8 5 0  d e g r e e s  O . ,  e s p e c i a l l y  i f  
t h e  m e l t  h a s  b e e n  1 ‘  s t e w e d  ’ ’ a t  t h i s  t e m ­
p e r a t u r e ,  t h e  f i g u r e s  w i l l  p r o b a b l y  b e  
d o w n  t o  1 2 1  t o  1 3  t o n s  a n d  3  p e r  
c e n t .  E v e n  i f  t h e  m e t a l  a t  8 5 0  d e g r e e s  C .  
b e  a l l o w e d  t o  c o o l  t o  6 6 0  d e g r e e s  C .  i n  
t h e  l a d l e  a n d  b e  t h e n  p o u r e d ,  t h e  r e s u l t s  
a r e  n o t  l i k e l y  t o  r e a c h  t h e  s p e c i f i e d  
f i g u r e s .  M a c r o  e t c h i n g  o f  t h e  f r a c t u r e d  
b a r s  w o u l d  s h o w  t h e  g r a i n  s i z e  o f  t h o s e

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

T h e  i n s p e c t o r  i s  r e q u i r e d  t o  s u p e r v i s e  
t h e  s e g r e g a t i o n  o f  s c r a p .  H e  w i l l  s e e  t h a t  
s e p a r a t e  b i n s  a r e  p r o v i d e d  f o r  e a c h  a l l o y ,  
m a r k e d  w i t h  t h e  a l l o y ’ s  s p e c i f i c a t i o n  
n u m b e r  a n d  p a i n t e d  w i t h  i t s  c o d e  c o l o u r .  
I f  a n y  b i n  b e c o m e s  r a t h e r  f u l l ,  e i t h e r  
m o r e  s c r a p  w i l l  b e  u s e d  p e r  c h a r g e  o r  a l l  
t h e  s c r a p  w i l l  b e  m e l t e d ,  w e l l  m i x e d  a n d  
i n g o t t e d .  I t  w i l l  t h e n  b e  p u t  b a c k  i n t o  
t h e  s t o r e  t o  a w a i t  a n a l y s i s .  A n y  b a t c h  
o f  t h i s  k i n d  s h o u l d  h a v e  a  r e d  l a b e l  
m a r k e d  ‘ ‘ N o t  t o  b e  u s e d . ”  I f ,  o n  
a n a l y s i s ,  t h e  c o m p o s i t i o n  o f  t h e  i n g o t s  
c o m p l i e s  w i t h  s p e c i f i c a t i o n  r e q u i r e m e n t s ,  
t h e y  a r e  r e l e a s e d  f o r  u s e .  S h o u l d  t h e  
c o m p o s i t i o n  n e e d  a d j u s t i n g ,  t h e n  s p e c i a l  
l a b o r a t o r y  a c t i o n  i s  n e c e s s a r y ,  a n d  t h e  
i n g o t s  s h o u l d  b e  c l e a r l y  l a b e l l e d  t o  t h a t  
e f f e c t .

I n  a  d i e  f o u n d r y  t h e  s u p e r v i s i n g  
i n s p e c t o r  w i l l  p e r s o n a l l y  i n s p e c t  a n y  d i e  
w h i c h  h a s  b e e n  m a d e  t o  a n  A i r  M i n i s t r y  
o r d e r .  W h e n  i t  h a s  b e e n  s t a m p e d  u p  
c o r r e c t l y ,  a n d  t h e  c u s t o m e r  h a s  a c c e p t e d  
t h e  f i r s t  c a s t i n g s  a s  d i m e n s i o n a l l y  c o r r e c t ,  
t h e  s u p e r v i s i n g  i n s p e c t o r  w i l l  r e l e a s e  t h e  
d i e  a n d  a u t h o r i z e  p a y m e n t .  T h i s  r e l e a s e  
c a n n o t  b e  c a r r i e d  o u t  b y  t h e  f o u n d r y ’ s  
o w n  i n s p e c t o r .

A n o t h e r  i m p o r t a n t  b r a n c h  o f  t h e  
i n s p e c t i o n  d e p a r t m e n t  w h i c h  i s  o f t e n  
g u i d e d  b y  t h e  s u p e r v i s i n g  i n s p e c t o r  i s  
t h e  X - r a y  d e p a r t m e n t .  W h e n  t h e  u s e  
o f  c a s t i n g s  f o r  a i r c r a f t  w a s  f i r s t  c o n t e m ­
p l a t e d ,  s o m e  m e t h o d  h a d  t o  b e  f o u n d  o f  
m a k i n g  a s  s u r e  a s  i s  h u m a n l y  p o s s i b l e  
t h a t  a l l  c a s t i n g s  w h i c h  w e r e  d e s p a t c h e d  
f r o m  t h e  f o u n d r y  w e r e  s u f f i c i e n t l y  s o u n d  
f o r  u s e ,  a n d  w o u l d  a d d  n o t h i n g  t o  t h e  
e l e m e n t  o f  r i s k  w h i c h  t h e  p i l o t  h a d  t o  
p u t  u p  w i t h  i n  h i s  o p e r a t i o n a l  d u t i e s .  
W h i l e  "  c u t  u p  ”  o r  "  b r e a k  u p  ”  t e s t s  
a r e  o f  i n v a l u a b l e ' a s s i s t a n c e  w h e n  c a r r i e d
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o u t  o n  s a m p l e  c a s t i n g s ,  f o r  t h e  a s s e s s m e n t  
o f  t h e  d e g r e e  o f  s o u n d n e s s  a c h i e v e d  b y  
a  g i v e n  f o u n d r y  t e c h n i q u e ,  s o m e  o t h e r  
f o r m  o f  t e s t i n g  i s  n e c e s s a r y  t o  e n s u r e  
c o n t i n u i t y  o f  q u a l i t y  i n  c a s t i n g s  s u b ­
m i t t e d  f o r  u s e .  R a d i o l o g i c a l  i n s p e c t i o n  i s  
t h e  s o l u t i o n  t o  t h i s  p r o b l e m .  T h i s  w a s  
d e v e l o p e d  i n t e n s i v e l y .  A t  f i r s t ,  A . I . D .  
a p p r o v e d  X - r a y  l a b o r a t o r i e s  w e r e  m a d e  
a v a i l a b l e ,  b u t  s o o n  m o s t  f o u n d r i e s  h a d  
t h e i r  o w n  o u t f i t s .

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

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

A . I . D .  i n s t r u c t i o n s  a r e  t h a t  u n t i l  a  
d e f i n i t e  f o u n d r y  t e c h n i q u e  h a s  b e e n  
d e c i d e d  u p o n ,  e v e r y  C l a s s  I  a n d  C l a s s  I I  
c a s t i n g  m u s t  b e  r a d i o g r a p h e d .  W h e n  2 0  
c o n s e c u t i v e  c a s t i n g s  h a v e  b e e n  f o u n d  t o  
b e  s a t i s f a c t o r y  u n d e r  X - r a y ,  t h e  c a s t i n g s  
a r e  s a i d  t o  h a v e  o b t a i n e d  r a d i o g r a p h i c  
a p p r o v a l .  T h e  f o u n d r y  t e c h n i q u e  m u s t  
t h e n  o n  n o  a c c o u n t  b e  c h a n g e d  w i t h o u t  
c o n s u l t i n g  t h e  X - r a y  d e p a r t m e n t .  S h o u l d  
m o d i f i c a t i o n  o f  t h e  f o u n d r y  t e c h n i q u e  b e  
n e c e s s a r y ,  a  f u r t h e r  r u n  o f  c a s t i n g s  i s  
t o  b e  e x a m i n e d ,  a n d  r a d i o g r a p h i c  
a p p r o v a l  r e - e s t a b l i s h e d .  W h e n  a p p r o v a l  
h a s  b e e n  o b t a i n e d ,  1 0 0  p e r  c e n t ,  o f  C l a s s  
I  c a s t i n g s  w i l l  s t i l l  b e  r a d i o g r a p h e d ,  b u t  
t h e  n u m b e r  o f  C l a s s  I I  c a s t i n g s  t o  b e

r a d i o g r a p h e d  w i l l  b e  r e d u c e d .  I t  m a y  b e  
r e d u c e d  t o  a s  l o w  a s  2  p e r  c e n t . ,  b u t  
t h e  a c t u a l  p e r c e n t a g e  w i l l  b e  d e c i d e d  
u p o n  w h e n  t h e  f a u l t s  f o u n d  i n  t h e  c a s t ­
i n g s  h a v e  b e e n  c o n s i d e r e d .  C l a s s  I I I  c a s t ­
i n g s  n e e d  n o t  b e  r a d i o g r a p h e d ,  b u t  m o s t  
f o u n d r i e s  w i l l  e x a m i n e  r e p r e s e n t a t i v e  
c a s t i n g s ,  i n  o r d e r  t o  s e e  i f  i t  w i l l  b e  
p o s s i b l e  t o  i m p r o v e  t h e  f o u n d r y  t e c h ­
n i q u e .  I n  a d d i t i o n ,  m a n y  C l a s s  I I  a n d  
C l a s s  I I I  c a s t i n g s  w i l l  b e  s c r e e n e d ,  t o  m a k e  
s u r e  t h a t  t h e r e  a r e  n o  m a j o r  d e f e c t s .

A . I . D .  g i v e s  d e f i n i t e  i n s t r u c t i o n s  a s  t o  
t h e  m e t h o d  t o  b e  u s e d  f o r  X - r a y  e x a m i n a ­
t i o n  o f  c a s t i n g s .  O n  t h e  d r a w i n g s ,  t h e  
s t r e s s e d  p a r t s  o f  t h e  c a s t i n g s  a r e  m a r k e d ,  
a n d ,  o f  c o u r s e ,  t h e s e  p o r t i o n s  m u s t  b e  
g i v e n  s p e c i a l  a t t e n t i o n .  C a s t i n g s  a r e  
d i v i d e d  i n t o  t w o  c l a s s e s .  F o r  t h o s e  i n  
t h e  f i r s t  c l a s s ,  t h e  r a d i o g r a p h i c  p r o c e d u r e  
i s  s p e c i f i e d  i n  d e t a i l .  T h e  p o r t i o n s  t o  b e  
r a d i o g r a p h e d ,  a n d  t h e  n u m b e r  o f  s h o t s ,  
a r e  g i v e n ,  a n d  t h e  p o s i t i o n  o f  t h e  c a s t ­
i n g  o n  t h e  t a b l e ,  a n d  t h e  a n g l e  a t  w h i c h  
t h e  X - r a y  s t r i k e s  t h e  t a b l e  a r e  s p e c i f i e d .  
A l l  c a s t i n g s  i n  t h i s  c l a s s  m u s t  b e  r a d i o ­
g r a p h e d  e x a c t l y  a s  i n s t r u c t e d .  I n  t h e  
s e c o n d  c l a s s ,  a  t e c h n i q u e  h a s  n o t  b e e n  
l a i d  d o w n ,  b u t  i s  l e f t  t o  t h e  r a d i o g r a p h e r ’ s  
i n i t i a t i v e .

T h e  r e s u l t s  o b t a i n e d  a r e  d i v i d e d  i n t o  
t h r e e  c l a s s e s .  C a s t i n g s  w h i c h  a r e  q u i t e  
s a t i s f a c t o r y  a r e  d e s p a t c h e d ,  a n d  r e l e a s e d  
i n  t h e  u s u a l  w a y ,  t h e  r e l e a s e  n o t e  b e i n g  
e n d o r s e d  t o  t h e  e f f e c t  t h a t  a l l ,  o r  a  s p e c i ­
f i e d  p e r c e n t a g e ,  o f  t h e  c a s t i n g s  h a v e  b e e n  
r a d i o l o g i c a l l y  e x a m i n e d ,  a n d  f o u n d  t o  b e  
f r e e  f r o m  a n y  s e r i o u s  f o r m  o f  d e f e c t .  
B o r d e r l i n e  c a s e s  a r e  d e s p a t c h e d ,  b u t  t h e  
r a d i o g r a p h s  a r e  a l s o  d e s p a t c h e d ,  a n d  t h e  
c u s t o m e r s ’ s u p e r v i s i n g  i n s p e c t o r  w i l l  
d e c i d e  a s  t o  w h e t h e r  t h e  c a s t i n g s  s h a l l  
b e  u s e d  o r  s c r a p p e d .  C a s t i n g s  w i t h  m a j o r  
d e f e c t s  a r e ,  o f  c o u r s e ,  s c r a p p e d .

T h e  e v a l u a t i o n  o f  r a d i o g r a p h s  r e q u i r e s  
a  g o o d  d e a l  o f  e x p e r i e n c e  a n d  c o l l a b o r a ­
t i o n  w i t h  t h e  m i c r o g r a p h e r .  C a s t i n g s  
w h i c h  X - r a y  e x a m i n a t i o n  s h o w s  t o  b e  
d e f e c t i v e  a r e  c u t  u p  a n d  e x a m i n e d  m a c r o -  
s c o p i c a l l y  a n d  m i c r o s c o p i c a l l y .  I n  t h i s  
w a y  a  t e c h n i q u e  i s  b u i l t  u p  w h i c h  e n a b l e s  
t h e  r a d i o l o g i s t  t o  p a s s  o r  r e j e c t  a  c a s t ­
i n g  s i m p l y  b y  r a d i o l o g i c a l  e x a m i n a t i o n .
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THE M A C H IN E  D E S IG N E R  

W HO TOOK US INTO HIS CONFIDENCE

Hiduminium Applications Ltd., combines the technical 
experience of great organisations in the Light Alloys 
industry. The specialised knowledge which it com­
mands is fully available to designers and constructors 
now engaged in planning their post-war products and 
equipment. Timely collaboration with Hiduminium 
Applications Ltd., will ensure that the outstanding 
advantages of HIDUMINIUM Aluminium Alloys 
are fully utilised. Further ^formation will be sent 
on request.
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I n  o r d e r  t o  a s s i s t  t h e  f o u n d r y  m a n a g e ­
m e n t ,  t h e  f i r s t  f e w  o f f  f r o m  a n y  n e w  
p a t t e r n  o r  d i e  s h o u l d  b e  v e r y  r o u g h l y  
f e t t l e d  a n d  s e n t  t o  b e  r a d i o g r a p h e d  a t  
o n c e .  T h e y  s h o u l d  b e  g i v e n  p r e c e d e n c e  
a n d  a s  s o o n  a s  t h e y  a r e  r e a d y  t h e  f i l m s  
s h o u l d  b e  s h o w n  t o  t h e  f o u n d r y  f o r e m a n  
a n d  a n y  d e f e c t s  p o i n t e d  o u t .  I f  n e c e s ­
s a r y  t h e  c a s t i n g s  s h o u l d  b e  c u t  u p ,  i n  
o r d e r  t o  a s c e r t a i n  a s  n e a r l y  a s  p o s s i b l e  
t h e  c a u s e  o f  t h e  f a i l u r e .  W h e n  s a t i s f a c ­
t o r y  f o u n d r y  t e c h n i q u e  h a s  b e e n  d e v e l ­
o p e d  f u l l  d e t a i l s  s h o u l d  b e  e n t e r e d  o n  a  
f o u n d r y  t e c h n i q u e  c a r d ,  s o  t h a t  i f  t h e  
p r o d u c t i o n  o f  t h a t  c a s t i n g  b e  r e s u m e d  
a f t e r  a  s t o p ,  a l l  c o n d i t i o n s  c a n  b e  r e p e a t e d  
a n d  i n i t i a l  s c r a p  a v o i d e d .

A n o t h e r  b r a n c h  o f  i n s p e c t i o n  i n  w h i c h  
t h e  s u p e r v i s i n g  i n s p e c t o r  w i l l  b e  i n t e r ­
e s t e d  i s  t h e  s e a r c h  f o r  c r a c k s .  S o m e  a l u ­
m i n i u m  a l l o y s  a r e  v e r y  h o t  s h o r t ,  a n d  
m a y  g i v e  a  h i g h  p e r c e n t a g e  o f  s c r a p  d u e  
t o  c r a c k s ,  e s p e c i a l l y  i f  d i e  c a s t i n g s  a r e  
m a d e .  S o m e  c r a c k s  a r e  r e a d i l y  s e e n  
t h r o u g h  a  l o w  p o w e r  g l a s s .  O t h e r s  c a n  
o n l y  b e  f o u n d  a f t e r  s u i t a b l e  t e s t s  h a v e  
b e e n  c a r r i e d  o u t .  T h e r e  a r e  t w o  u s u a l  
t e s t s  f o r  c r a c k s ;  t h e  c h a l k  t e s t  a n d  t h e  
t e s t  u s i n g  a  f l u o r e s c e n t  l i q u i d  a n d  u l t r a ­
v i o l e t  l i g h t .  F o r  t h e  c h a l k  t e s t  t h e  c a s t ­
i n g s  a r e  h e a t e d  f o r  2 0  t o  3 0  m i n u t e s  a t  
9 5  d e g r e e s  C .  i n  a  m i x t u r e  o f  p a r a f f i n  
a n d  l a r d  o i l .  T h e  h e a t  o p e n s  t h e  c r a c k s  
a n d  a l l o w s  t h e  p e n e t r a t i n g  o i l  t o  e n t e r .  
T h e  c a s t i n g s  a r e  d r i e d  a n d  r u b b e d  w i t h  
f r e n c h  c h a l k ,  w h i c h ,  o f  c o u r s e ,  g i v e s  
t h e m  a n  e v e n ,  w h i t e  c o a t i n g .  A s  t h e y  
c o o l  d o w n  t o  a i r  t e m p e r a t u r e ,  t h e  c r a c k s  
c l o s e  u p  a g a i n  a n d  s q u e e z e  o u t  t h e  
l i q u i d ,  w h i c h  p r o d u c e s  a  d a r k  m a r k  o n  
t h e  l a y e r  o f  f r e n c h  c h a l k .

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

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

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

W e  h a v e  s e e n ,  t h e n ,  t h a t  t h e  s u p e r ­
v i s i n g  A . I . D .  i n s p e c t o r  i s  a v a i l a b l e  f o r  
a s s i s t a n c e  w h e n  d o u b t s  c r o p  u p  c o n c e r n ­
i n g  p r o c e d u r e ,  a t  a n y  s t a g e  o f  p r o d u c t i o n ,  
o r  t h e  r e s u l t s  o b t a i n e d  w h e n  a n y  o f  t h e  
t e s t s  a r e  c a r r i e d  o u t .  T h i s  d o e s  n o t  m e a n  
t h a t  h e  a c t s  a s  f o u n d r y  m a n a g e r  o r  c h i e f  
i n s p e c t o r .  H e  h a s  n o t h i n g  t o  d o  w i t h  
t h e  a c t u a l  m a k i n g  o f  t h e  c a s t i n g s ,  a n d  
o n l y  c a r r i e s  o u t  a c t u a l  i n s p e c t i o n  f o r  
r e l e a s e  o f  c a s t i n g s  i f  a s k e d  t o  d o  s o .  
H e  w i l l  c a r r y  o u t  r o u t i n e  i n s p e c t i o n  o f  
s o m e  o f  t h e  c a s t i n g s  a l r e a d y  p a s s e d ,  t o  
s a t i s f y  h i m s e l f  t h a t  t h e  s t a n d a r d  s e t  b y  
t h e  f o u n d r y ’ s  i n s p e c t i o n  d e p a r t m e n t  i s  

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

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

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

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

I t  i s  h o p e d  t h a t  t h i s  a c c o u n t  h a s  
d e m o n s t r a t e d  t h a t  t h e  s u p e r v i s i n g  A . I . D .  
i n s p e c t o r  i s  n o t  a  m a n  w h o m  t h e  A i r

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

Current Light-alloy Specifications
Summary o f Specifications with Chemical 
Compositions, Current to October, 1944

D .T .D .— S p ec if ica tio n s  fo r  A lu m in iu m -b a se  
A lloys

N o .
1 2 8  A lu m in iu m - a H o y  fo r g in g s  ( f o r  s e a l in g  

r in g s  fo r  c y l i n d e r s ) .
1 3 0 a  A lu m in iu m - a i lo y  b a r s ,  e x t r u d e d  s e c ­

t i o n s  a n d  fo 'fg in g s  ( 3 - in .  m a x .  
d i a . ) — s o lu t io n  t r e a t e d  a n d  a g e d .

1 3 1 b  A lu m in iu m - a l lo y  s a n d -  o r  d ie - c a s t in g s  
( h e a t  t r e a t e d ) — s u i ta b le  f o r  p i s to n s ,  
e tc .

1 3 3 b  A lu m in iu m - a l lo y  s a n d -  o r  d ie - c a s t in g s  
— n o t  s u i t a b le  f o r  p i s to n s .

1 4 7  L i g h t  a l lo y  a i r s c r e w  fo r g in g s  ( F a i r e y  
R e e d  t y p e ) .

1 5 0 a  L i g h t  a l lo y  a i r s c r e w  fo r g in g s  ( d e t a c h ­
a b le  b la d e s ) .

1 6 5  A lu m in iu m - m a g n e s iu m  a l lo y  c a s t in g s .
1 8 2 a  7 %  M a g n é s iu m - a lu m in iu m  a l lo y  s h e q ts  

a n d  s t r i p s  ( a n n e a l e d ) .
1 8 4  L i g h t  a l l o y  a i r s c r e w  fo r g in g s  a n d  

s t a m p in g s  ( d e t a c h a b le  b la d e s  a n d  
c o m p le te  a i r s c r e w s ) .

1 8 6  a  7 %  M a g n e s iu m - a lu m in iu m  a l lo y  tu b e s  
( h a r d ) .

1 9 0  7 %  M a g n e s iu m - a lu m in iu m  a l lo y  tu b e s
( a n n e a l e d ) .

2 1 3 a  A lu m in iu m - m a n g a n e s e  a l lo y  s h e e ts  
a n d  c o ils .

2 2 0 a  W r o u g h t  l i g h t  a lu m in iu m  a l lo y  tu b e s .
2 3 1  1 0 %  S i l ic o n - a lu m in iu m  a l lo y  c a s t in g s .
2 3 8  A lu m in iu m  a l lo y  s a n d -  o r  d ie - c a s t in g s  

( a s  c a s t ) — s u i ta b le  fo r  p i s to n s ,  e tc .

N o .
2 4 0  S i l ic o n - a lu m in iu m  c a s t i n g s  ( h e a t  

t r e a t e d ) .
2 4 5  S i l ic o n - a lu m in iu m  a l lo y  c a s t i n g s  ( f u l ly  

h e a t  t r e a t e d ) .
2 4 6 a  A lu m in iu m - a l lo y  c r a n k c a s e  f o r g in g s  

( s o f t e n e d ) .
2 5 0  A lu m in iu m - a l lo y  s a n d -  o r  d ie - c a s t in g s  

— n o t  s u i t a b l e  f o r  p is to n s .
2 5 5  A lu m in iu m - a l lo y  d ie  c a s t i n g s — s u i ta b le  

f o r  p i s to n s .
2 6 4  A lu m in iu m - a l lo y  s a n d -  o r  d ie - c a s t in g s  

— n o t  s u i t a b l e  f o r  p is to n s .
2 6 9  A lu m in iu m - a l lo y  s a n d -  o r  d ie - c a s t in g s .
2 7 2  A iu m in iu m - s i l ic o n  a l lo y  s a n d -  o r  d ie -

c a s t i n g s — n o t  s u i t a b l e  f o r  p i s to n s .
2 7 3  A lu m in iu m - a l lo y  tu b e s .
2 7 6  A iu m in iu m - s i l ic o n  a l lo y  s a n d -  o r  d ie -  

c a s t i n g s — n o t  s u i t a b l e  f o r  p is to n s .  
2 8 7  A lu m in iu m - a l lo y  s a n d -  o r  d ie - c a s t in g s  

— n o t  s u i t a b l e  f o r  p i s to n s .
2 9 4  A lu m in iu m - a l lo y  s a n d -  o r  d ie - c a s t in g s  

-— n o t  s u i t a b l e  f o r  p i s to n s .
2 9 7  7 %  M a g n e s iu m - a lu m in iu m  a l lo y  b a r s ,

e x t r u d e d  s e c t io n s  a n d  fo r g in g s  
( s o f t e n e d ) .

2 9 8  A lu m in iu m - a l lo y  s a n d -  o r  d ie - c a s t in g s
— n o t  s u i t a b l e  f o r  p i s to n s .

3 0 0  A lu m in iu m - m a g n e s iu m  a l lo y  s a n d -  o r  
d ie - c a s t in g s  —  n o t  s u i t a b l e  f o r  
p is to n s .
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N o .
3 0 3  5 %  M a g n e s iu rn -a ju  m in iu m  a l lo y  w ire

a n d  r iv e ts .
3 0 4  A lu m in iu m - a l lo y  s a n d -  o r  d ie - c a s t in g s

— n o t  s u i t a b l e  f o r  p is to n s .
3 0 9  A lu m in iu m - a l lo y  s a n d -  o r  d ie - c a s t in g s  

( h e a t  t r e a t e d ) — n o t  s u i ta b le  fo r  
p i s t o n s ) .

3 1 0 b  S o f t  a lu m in iu m - a l lo y  tu b e s — s u i ta b le  
f o r  o il ,  p e t r o l ,  g a s  s t a r t e r s  a n d  
g e n e r a l  p u rp o s e s .

3 1 3  A lu m in iu m - a l lo y  s a n d -  o r  d ie - c a s t in g s  
(a s  c a s t ) — n o t  s u i t a b l e  f o r  p is to n s .

3 2 4  S i l ic o n - a lu  m in iu m  a l lo y  fo r g in g s  fo r  
e n g in e  c y l in d e r s  a n d  p i s to n s .

3 2 7  A lu m in iu m - a l lo y  w ire  a n d  r iv e t s .
3 4 6  S o f t  a lu m in iu m - a l lo y  s h e e ts  a n d  

s t r ip s .
3 5 6  W r o u g h t  l i g h t  a lu m in iu m - a l lo y  s h e e ts  

a n d  s t r ip s .
3 6 1  A lu m in iu m - a l lo y  s a n d - c a s t i n g s  ( h e a t  

t r e a t e d ) — n o t  s u i t a b l e  f o r  p i s to n s .
3 6 3 a  A lu m in iu m - a l lo y  e x t r u d e d  b a r s  a n d  

s e c t io n s  (6  in s .  m a x .  d i a . ) .
3 6 4 a  A lu m in iu m - a l lo y  b a r s ,  e x t r u d e d  s e c ­

t io n s  a n d  fo r g in g s  ( 3  in s .  m in .  d i a . ) .
3 9 0  A lu m in iu m - c o a te d  a lu m in iu m - a l lo y  

s h e e t s  a n d  c o ils .
4 0 4  H a r d - d r a w n  h ig h - t e n s i le  7 %  m a g -  

n e s iu m - a lu m in iu m - a l lo y  w ire  a n d  
r iv e ts .

4 1 0  A lu m in iu m - a l lo y  b a r s  a n d  fo r g in g s  
( 3  in s .  m in .  d i a . ) .

4 2 3 a  A lu m in iu m - a l lo y  b a r s ,  e x t r u d e d  s e c ­
t io n s  a n d  fo r g in g s  ( 3  in s .  m a x .  d i a . ) .

4 2 4  A lu m in iu m - a l lo y  c a s t in g s  f o r  g e n e r a l  
p u rp o s e s .

4 2 8  A lu m in iu m - a l lo y  c a s t i n g s  f o r  lo w - 
s t r e s s e d  p a r t s .

4 4 0  1 1 / 1 5  A lu m in iu m - a l lo y  tu b e s — s u i ta b le
f o r  s t r u c t u r a l  a n d  h ig h - p r e s s u r e  u s e .

4 4 3  1 0 /1 7  A lu m in iu m - a l lo y  b a r s ,  e x t r u d e d
s e c t io n s  a n d  f o r g in g s .

4 5 0  1 0 /1 7  A lu m in iu m - a l lo y  tu b e s — s u i ta b le
f o r  s t r u c t u r a l  p u r p o s e s .

4 6 0  1 8 / 2 2  A lu m in iu m - a l lo y  tu b e s — s u i ta b le
f o r  s t r u c t u r a l  p u r p o s e s .

4 6 4  A lu m in iu m - a l lo y  tu b e s .
4 7 8  9 9 %  S e c o n d a r y  a lu m in iu m  n o tc h e d

b a r s  a n d  in g o t s  f o r  r e m e l t in g .
4 7 9  S e c o n d a r y  a lu m in iu m - a l lo y  n o tc h e d

b a r s  a r id  i n g o t s  f o r  r e m e l t in g .
5 2 0  2 3 / 2 7  A lu m in iu m - a l lo y  tu b e s .
5 4 3  A lu m in iu m - a l lo y  s a n d -  o r  d ie - c a s t in g s  

( h e a t  t r e a t e d ) — s u i t a b l e  f o r  c y l in d e r  
h e a d s .

5 4 6  A lu m in iu m - c o a te d  h ig h - t e n s i l e  a lu ­
m in iu m - a l lo y  s h e e ts  a n d  c o ils —  
s o lu t io n  t r e a t e d  a n d  a r t i f i c i a l l y  a g e d .

6 0 3  A lu m in iu m - a l lo y  s h e e ts  a n d  c o ils  
( s o lu t io n  t r e a t e d ) .

6 1 0  A lu m in iu m - c o a te d  a lu m in iu m - a l lo y  
s h e e t s  a n d  c o ils  ( s o lu t io n  tre a te d )* .

6 4 6  H ig h - te n s i l e  a lu m in iu m - a l lo y  s h e e ts  
a n d  c o ils  ( s o lu t io n  t r e a t e d  a n d  
a r t i f i c ia l ly  a g e d ) .

B .S .—-S p e c ifica tio n s  fo r A irc ra ft  M a te ria ls
N o .
6  L  1 . A lu m in iu m - a l lo y  b a r s ,  e x t r u d e d  

s e c t io n s  a n d  f o r g in g s  ( 3  in s .  
m a x .  d i a . )  ( h e a t  t r e a t e d ) .

5  L  3 . A lu m in iu m - a l lo y  s h e e ts  a n d  c o ils  
( h e a t  t r e a t e d ) .

2  L  4 . H a r d  a lu m in iu m  s h e e ts .
3  L  5 . A lu m in iu m  - z in c  - c o p p e r  - a l lo y

c a s t in g s .
3  L  8 .  1 2 %  C o p p e r  - a lu m in iu m  - a l lo y

castings.
4  L  1 1 . 7 / 1  A lu m in iu m - a l lo y  c a s t in g s .
2  L  1 6 . H a l f - h a r d  a lu m in iu m  s h e e ts .
2  L  1 7 . S o f t  a lu m in iu m  s h e e ts ,
2  L  2 4 . Y - a lu m in iu m - a l lo y  c a s t in g s .
4  L  2 5 .- A lu m in iu m - a l lo y  f o r g in g s  ( in c lu d ­

in g  p i s to n s  a n d  c y l in d e r  h e a d s ) .
2  L  3 0 . 9 8 %  A lu m in iu m  n o tc h e d  b a r s  a n d

i n g o ts  ( f o r  r e m e l t i n g ) .
3  L  3 1 . 9 9 %  A lu m in iu m  n o tc h e d  b a r s  a n d

i n g o t s  ( f o r  r e m e l t i n g ) .
2 L  3 3 . S i l ic o n - a lu m in iu m  c a s t in g s .

L  3 4 . 9 9 %  A lu m in iu m  b a r s  a n d  s e c t io n s .  
L  3 5 . Y - a lu m in iu m - a l lo y  c a s t in g s  ( h e a t  

t r e a t e d ) .
L  3 6 . A lu m in iu m  r iv e t s .

2  L  3 7 . A lu m in iu m - a l lo y  r iv e t s .
2  L  3 8 .  A lu m in iu m - c o a te d  a lu m in iu m - a l lo y  

s h e e t s  a n d  c o ils .
2  L  3 9 . A lu m in iu m - a l lo y  b a r s  a n d  fo r g in g s  

( 3  in s .  m in .  d i a . )  ( h e a t  t r e a t e d ) .  
2  L  4 0 . A lu m in iu m - a l lo y  b a r s ,  e x t r u d e d  

s e c t io n s  a n d  fo r g in g s  ( 3  in s .  
m a x .  d i a . )  ( h e a t  t r e a t e d ) .

2  L  4 2 . A lu m in iu m - a l lo y  fo r g in g s  ( i n c lu d ­
in g  p i s to n s  a n d  c y l in d e r  h e a d s ) . 

L  4 4 . S o f t  a lu m in iu m - a l lo y  e x t r u d e d  b a r s  
a n d  s e c t io n s  ( 3  in s .  m a x .  d i a . ) .  

L  4 5 . A lu m in iu m - a l lo y  b a r s  a n d  fo r g in g s  
( 3  in s .  m in .  d i a . ) .

L  4 6 . S o f t  a lu m in iu m - a l l o y  s h e e t s  a n d  
c o ils .

5  T  4 . A lu m in iu m - a l lo y  tu b e s .
4  T  9 . A lu m in iu m  tu b e s .

B .S .S .— B rit is h  S ta n d a rd  S p ec if ica tio n s
3 5 9  9 8 %  A lu m in iu m  n o tc h e d  b a r s  a n d

in g o t s  f o r  r e m e l t i n g  p u r p o s e s ,  ro l l in g  
s la b s  a n d  b i l le t s .

3 6 0  9 9 %  A lu m in iu m  n o tc h e d  b a r s  a n d
in g o ts  ( f o r  r e m e l t in g  p u r p o s e s ) .

3 6 1  7 %  C o p p e r - a lu m in iu m - a l lo y  c a s t in g s .
3 6 2  1 2 %  C o p p e r - a lu m in iu m - a l lo y  c a s t in g s .
3 6 3  Z in c - c o p p e r - a lu m in iu m - a l lo y  c a s t in g s .
3 8 5  P u r e  a lu m in iu m  tu b e s .
3 8 6  P u r e  a lu m in iu m  b a r s  a n d  s e c t io n s .
3 9 5  W r o u g h t  l i g h t  a lu m in iu m - a l lo y  s h e e ts

a n d  s t r i p .
3 9 6  W r o u g h t  l ig h t  a lu m in iu m - a l lo y  tu b e s .  
4 1 4  W r o u g h t  l i g h t  a lu m in iu m - a l lo y  s h e e ts

a n d  s t r ip .
4 7 7  W r o u g h t  l i g h t  a lu m in iu m - a l lo y  b a r s .
4 7 8  W r o u g h t  Y - a l lo y  b a r s .
5 3 2  L i g h t  a lu m in iu m - a l lo y  f o r g in g s .
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5 3 3  Y -a l lo y  f o r g in g s .
7 0 2  S i l ic o n - a lu m in iu m - a l lo y  c a s t in g s .
7 0 3  Y -a l lo y  c a s t i n g s  ( a s  c a s t ) .
7 0 4  Y - a l lo y  c a s t i n g s  ( h e a t  t r e a t e d ) .
1 0 8 0  A lu m in iu m - a l lo y  b a r s  f o r  t h e  m a n u f a c ­

tu r e  o f  fu s e s  a n d  fu s e  p a r t s  ( W a r
E m e r g e n c y  S p e c i f i c a t io n ) .

L ig h t M eta ls  C o n tro l L .A .C . S p ec if ica tio n s
L .A .C . 1 0  S e c o n d a r y  a lu m in iu m  a l lo y

s u i t a b l e  f o r  p i s to n s  o th e r  t h a n  
a e r o  a n d  h e a v y - d u t y  p is to n s .  

S e c o n d a r y  a lu m in iu m  c a s t i n g  
a l lo y  e s p e c ia l ly  s u i t a b le  fo r  
p r e s s u r e  a n d  g r a v i t y  d ie  
c a s t in g s .

L .A .C . 1 1 3 a  G e n e r a l  p u r p o s e  s e c o n d a r y
a lu m in iu m  s a n d - c a s t i n g  a l lo y  
s u i ta b le  f o r  u se  w h e re  d u c ­
t i l i t y  is  n o t  im p o r t a n t ,  e .g . ,  
g e a r b o x e s  a n d  c a s in g s .

D .T .D .— S p ec if ica tio n s  fo r M a g n esiu m -b ase  
A lloys

5 9 a  M a g n e s iu m  a l lo y  c a s t in g s .
8 8b  M a g n e s iu m  a l lo y  fo r g in g s ,  i n c lu d in g  

s t a m p in g s  • a n d  p re s s in g s — n o t  s u i t ­
a b le  fo r  p i s to n s .

1 1 8  M a g n e s iu m  a l lo y  s h e e t s — s u i t a b l e  fo r  
w e ld in g .

1 2 0 a . M a g n e s iu m  a l lo y  s h e e ts — s u i ta b le  fo r  
w e ld in g .

1 3 6 a  M a g n e s iu m  a l lo y  c a s t in g s — s u i ta b le  fo r  
p r e s s u r e  w o rk .

1 4 0 a  M a g n e s iu m  a l lo y  c a s t in g s — f o r  l ig h t ly  
s t r e s s e d  p a r t s .

M a g n e s iu m  a l lo y  b a r s .
M a g n e s iu m  a l lo y  b a r s .
M a g n e s iu m  a l lo y  c a s t in g s  ( h e a t

t r e a t e d ) — s u i t a b l e  f o r  p r e s s u r e  w o rk . 
M a g n e s iu m  a l lo y  c a s t i n g s  ( f u l ly  h e a t  

t r e a t e d ) .
M a g n e s iu m  a l lo y  c a s t i n g s  ( h e a t

t r e a t e d ) .
3 2 5 a  M a g n e s iu m  a l lo y  in g o t s  a n d  c a s t in g s .  
3 4 8  M a g n e s iu m  a l lo y  tu b e s  f o r  l i g h t ly

s t r e s s e d  p a r t s — s u i ta b le  fo r  w e ld in g .  
3 5 0  M a g n e s iu m  a l lo y  c a s t i n g s  ( a s  c a s t ) .
6 2 8  M a g n e s iu m  a l lo y  in g o ts  a n d  c a s t in g s .

D .T .D .— S p ec if ica tio n s  fo r C o p p e r-b ase  
A lloys C o n ta in in g  A lu m in iu m

A lu m in iu m - n ic k e l  b r o n z e  fo r g in g s  
e x h a u s t  v a lv e  s e a t s .  

A lu m in iu m - b r o n z e  f o r  v a lv e  s e a ts .

1 4 2
2 5 9
2 8 1

2 8 5

2 8 9

1 3 5

1 6 0
b a r s ,

b a r s ,

1 6 4 a  A lu m in iu m - n ic k e l - i r o n  b r o n z e  
f o r g in g s  a n d  s ta m p in g s .  

A lu m in iu m - b r o n z e  d ie  c a s t in g s .  
A lu m in iu m - n ic k e l - i r o n  b ro n z e  

s ta m p in g s  a n d  fo r g in g s .
2 5 3 a  A lu m in iu m - n ic k e l - s i l ic o n  b r a s s  tu b e s  
2 8 3 a  A lu m in iu m - n ic k e l - s i l ic o n  

( a n n e a l e d ) . 
A lu m in iu m - n ic k e l - s i l ic o n  

(m e d iu m  p r e s s u r e ) .  
A lu m in iu m - n ic k e l - s i l ic o n  

a n d  r iv e ts .
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LIGHT METALS, December, 1944.

CU RRENT LIG H T A L L O Y  SPECIF 1C A T  IO N S -C o n td ,

Al Mg Si Cu Mn Ni Fe Cr Zn

B.S.I. Hr craft mattrials—conta.
4L. II R — ).70 max.* 6-8 — - 3.80 max.* — 0.10 max.*
2L.I6 98 min. ~ 1.0 max. — — 1.0 max.

2L.I7 98 min. - 1.0 max. - — — 1.0 max. — —

2L.24 R 1.2 -1.7 ).60 max.* 3.5 -4.5 _ _ 1.8 -2.3 3.60 max.* — —
4L.25 R 1.2 -1.7 3.6 max. 3.5 -4.5 — 1.8 -2.3 3.6 max. —
2L.30 98 min. — 1.0 max. — — 1.0 max.

3L.3I 99 min. . — 0.50 max. 0.03 max. — — 3.60 max. — 0.03 max.
2L.33 R — 10.0-13.0 0.1 max.* 0.5 max.* _ D.6 max.* — 0.1 max.*
L.34 99 min. — 0.50 max. • — — D.60 max. —

L.35 R 1.2 -1.7 0.60 max.* 3.5- 4.5 —

fĄC-J1CO 0.60 max.* — —
L.36 98.0 min. — 1.0 max. — — 1.0 max.

2L.37 R 0.4 -0.8 0.7 max. 3.5 -4.5 0.4 -0.7 0.25 max. 0.7 max. — 0.1 max.
2L.38 R 0.4 -0.8 0.7 max. 3.5 -4.5 0.4 -0.7 0.25 max. 0.7 max. 0.1 max.

2L.39 R 0.4 -0.8 0.7 max. 3.5 -4.5 0.4 -0.7 — 0.7 max. — —

2L.40 R 0.3 -1.5 1.5 max.f 1.5 -4.0 1.0 max.f 2.0 max.f 0.3 -1.5 0.2 max.f —

2L.42 R 1.2 -1.8 1.3 max. 1.5 -3.0 — 0.5 -1.5 1.0 -1.5 — —

L.44 R 1.0 -3.0 0.7 max.* — 1.5 max. 0.35 max.f 0.7 max.* 0.5 max.f 0.1 max.
L.45 R 0.3 -1.5 1.5 max.f 1.5 -4.0 1.0 max.f 2.0 max.f 0.3 -1.5 0.2 max.f —

L.46 R 1.0 -6.0 0.7 max. 1.0 max.f 1.5 max. 1.5 max f 1.5 max.f 0.5 max.f 0.1 max.
5T.4 R 0.4 -0.8 0.7 max. 3.5 -4.5 0.4 -0.7 — 0.7 max. “ —

4T.9 98 min. — 1.0 max. — 1.0 max.

B.S. Specifications
359 98.0 min. — 1.0 max. 1.0 max.

350 99.0 min. - 0.50 max. - — — 0.60 max. — —

361 R - 1.00 max.* 6.00-8.00 - “ 1.00 max.* — 0.10 max.*

362 R — 1.00 max.* 11.0-13.0 - - 1.00 max.* — 0.10 max.*

363 R - 1.00 max.* 2.50-3.00 - - 1.00 max.* — 12.50-14.50

V*
1

CO V
» 98.0 min. - 1.0 max. - — 1.0 max. — —

386 98.0 min. - 1.0 max - — 1.0 max. — “

395 R 0.40-0.70 __ 3.50-4.50 0.40-0.70 — 0.75 max.* — —
396 R 0.40-0.70 — 3.50-4.50 0.40-0.70 — 0.75 max.* — —
414 R 1.20-1.70 0.60 max. 3.50-4.50 1.80-2.30 0.50 max. 1

0.20 max.* 0.10 max.:

0.20 m ax/ 
0.3 max.

0.2 .
0.20 max/ 
0.2 max.

0.2 max.f 
0.2 max. 
0.2 max. 
0.2 max.f

1.0 maxf

0.05 max/

0.1 max/

0.05 max.1

0.05 max. 
0.05 max.

0.05 max. 
0.05 max.

Sn

nil
nil

As Cd Remarks

477 R 0.40-0.70 _ 3.50-4.50
478 R 1.20-1.70 0.60 max. 3.50-4.50
532 R 0.40-0.70 — 3.50-4.50
533 R 1.20-1.70 0.60 max. 3.50-4.50
702 R — 10-13 0.10 max.

703 R 1.2 -1.7 ).60 max.* 3.5 -4.5
704 R 1.2 -1.7 ).60 max.* 3.5 -4.5

1080 R 0.25-0.75 — 2.5 -4.0
Licht Metals Control. L.A.C. Specifications.

10 R 0.15-0.35 0.6 max. 9.0-10.5

112 R 0.3 max. 7.0-13.0 2.0- 3.0
II3A R 0.1 max.* 1.3 max. 2.5- 4.5

DTD Specifications. Magnesium-base alloys.
59A 8.5 max. R 0.4 max. 0.4 max.
88B 11.0 max. R — —

118 0.2 max. R 0.4 max. 0.2 max.
120 A 9.0 max. R 0.4 max. 0.3 max.

I36A

oToc4 R - -

I40A 0.2 max. R 0.4 max. 0.2 max.
142 0.2 max. R 0.4 max. 0.2 max.
259 11.0 max. R — —
281 9.0 -11.0 R — —

285

oTocK R - -

289 8.5 max. R - -

325A 3.5 -5 R - -

348 7.5 max. R — -

350 2.0 -6.0 R - -

628 5.75-7.25 R - -

0.40-0.70 
0.40-0.70 
0.50 max.

0.2 max.* 

0.6 max.*

0.5 max. 
0.3 max.*

0.5 max,
1.0 max,
2.5 max
1.0 mux
0.5 max.
2.5 max.
2.5 max.
1.0 max. 
0.5 max.
0.5 max.
0.5 max.
0.10-0.40
1.0 max. 
0.6 max.
0.10-0.40

DTD Specifications. Copper-base alloys containing aluminium.

2.5 max.-
3.5 max

135 9.75-10.5 . _ R
160 9.0 -9.8 — R

164A 9.0 -10.0 0.1 max.* 0.1 max.* R
I74A 7.5 -10.5 — — R
197 8.0 -12.0 — — R
253A 0.7 -1.2 — 0.8 -1.3 81.0-86.0

283A 0.7 -1.2 -

rnTCOo 81.0-86.0

323 0.7 -1.2 - 0.8 -1.3 81.0-86.0

367 0.7 -1.2 - 0.8 -1.3 81.0-86.0

412 8.0 -12.0 — — R

0.10 max; 
0.10 max.

2.5 i

— ).75 max.* — — — — — • — —
1.80-2.30 ).50 max. — — — — — — —

— ).75 max.* — — — — —
1.80-2.30 ).50 max —

0.20 max.
— — — — —

— ).60 max. — ).10 max. — — —

1.8 -2.3 ).60 max.* — — — ).05 max.* — — —
1.8 -2.3 ).60 max.* — — — ).05 max.* — — —

0.05 max.* ).75 max.* — 0.2 max.* “
0.1-0.5

0.5 max.* 0.3-1.0 - 0-1 max-* ’ - - 0-1 max-* )-lmax-* ~ -

1.5 max. 1.0 max. — 1-2 max- — — — — —
0.5 max.* 1.0 max.* — 9-0-13-0

}. 1 max.* _ 3.5 max. _ 0.4 max.* ).4max.* — —
— — — 1.5 max. — — — — —
— — — 0.2 max. — — — —
“ — — 1.5 max. — ~  •
- - - 3.5 max. - - — — —
_ _ — 0.2 max. — — — — —
— — — 0.2 max. — — —- — —
— — — 1.5 max. — — — — —

— — 1.0 max. — —
- - - 1.0 max. - - — — —

- - - 3.5 max. - - — — —

- - - 0.5 max. - — — — —

- — - 1.5 max. - - - — —

— — - — - - 3.0-10.0 0.25-4.0 -

— — — 0.75-1.50 — — — — —

inTo _ _ _ __

— — — — — 0.15 max.* — — —

1.0 -3.0 0.5 -2.5 __ 0.5 max.* — 0.05 max.* 0.2max.* — —
4.0 max.j 1.5 -3.5 — — — — — — —
4.0 -6.0 — — — — — — — ^ —

* 0.8 -1.4 0.25 max.* — R ■— 0.05 max.* 0 .1 0
max.* “Tcoo

0.25 max.* — R — 0.05 max.* 0 .1 0
max.*

—

© bo 0.25 max.* — R — 0.05 max.* 0 .1 0
max.*

—

"if

T00d* 0.25 max.* — R — 0.05 max.* 0.10
max.*

f 3.0 -6.0 3.0 -6.0 — —
“ ~

Fe +  Si 1.75 max. Other metallic 
impurities 0.25 max.

Fe 4- Si 1.75 max. Other metallic 
impurities 0.25 max.

Si 4* Fe 1.0 max.* Sn +  Zn 0.10 max.*
Si +  Fe 1.0 max.
Fe -f Si 1.75 max. Other metallic 

impurities 0.25 max.

Fe 4* Si 0.90 max. Other metallic
impurities 0.10 max.

Si 4-Fe 1.0max.* Sn 4- ZnO.IOmax.* 
Fe 4- Si 1.7 max. Other impurities 

0.2 max.
Ti (if present) 0.3 max.
Ti (if present) 0.3 max. Coating: A1 

99.5 min.
Ti (if present) 0.3 max.
Ce 0.3 max.,f Nb 0.3 max.f

Cc 0.3 max.,f Nb 0.3 max.f
Ti (if present) 0.3 max.
Fe 4- Si 1.7 max.

Fe 4- Si 1.75 max.
impurities 0.10 max

Fe +  Si 0.90 max.
impurities 0.10 max. 

Total other metallic 
max.

Total other metallic 
max.

Total other metallic 
max.

Fe 4- Si 1.75 max.
impurities 0.10 max.

Fe 4- Si 1.75 max.
impurities 0.10 max,

Other metallic 
Other metallic 
impurities 0.10 
impurities 0.10 
impurities 0.10 
Other metallic 
Other metallic

Total other metallic impurities (ex- 
luding Na) 0.10 max.

Si 4- Fe 1.0 max. Sn 4* Zn 0.10 max. 
Si 4- Fe 1.0 max. Sn 4- Zn 0.10 max. 
Sb 0.3-1.0. Fe 4* Si 1.2 max.*

Fe 4- Mn 1.4 max.
Zn 4- Sn 4- Pb 0.2 max.
Total other impurities 0.5 max. 
Ni 4* Sn 4- Pb 4- Mn 1.0 max.*

Total impurities 1.5 max.
Impurities 0.5 max.

Total impurities including Cu, Pb, Fe 
and Si 1.5 max.

Impurities 0.5 max.
Impurities 0.5 max.
Total impurities 1.5
Impurities including Cu, Pb. Fe and 

Si 1.0 max.
Impurities including Cu, Pb, Fe and 

Si 1.0 max.
Impurities including Cu, Pb, Fe and 

Si 1.0 max.
Impurities including Cu, Pb, Fe and 

Si 0.50 max.
Total impurities (Si, Cu and Fe) 1.5 

max.
Impurities including Cu. Ni, Fc and 

Si 0.5 max.
Impurities including Cu, Ni, Fe and 

Si 0.50 max.

Total impurities 0.3 max.
Total impurities (including Pb) 0.75

Total impurities 0.3 max. 
Total impurities 0.3 max.

— Impurities 0.3 max.

Denotes elements classified as impurities. f Denotes elements which may be present at option of manufacturers.
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LIGHT ALLOYS IN fclVIL ENGINEERING
C I V I L  e n g i n e e r i n g  i s ,  a n d  m u s t  

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

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

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

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

Survey bf Some 
Notable i.Achieve­
ments in tAlumin­
ium Constructional 

W  ork

AT  the left are illustrated 
aluminium beams and 

str in g ers in c o r p o r a t e d  
during the reconstruction of 
the Smithfield Street bridge. 

At the right, a floor panel in 
the Smithfield Street bridge 
is shown in the process of 
location. (“ The Engineer,"
July 27, 1934.)

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

T h e r e  i s ,  u n f o r t u n a t e l y ,  n o t  a  g r e a t  d e a l  
o f  i n f o r m a t i o n  r e l a t i v e  t o  t h e  d e s i g n  o f  
l i g h t - a l l o y  s t r u c t u r a l  u n i t s  w h i c h  h a s  b e e n  
m a d e  g e n e r a l l y  a v a i l a b l e .  S o m e  o f  t h e  
r e s e a r c h e s  w h i c h  h a v e  b e e n  c a r r i e d  o u t  o n  
t h e  d e s i g n  o f  a l u m i n i u m  a n d  m a g n e s i u m -  
a l l o y  a i r  f r a m e s  a r e  o b v i o u s l y  a p p l i c a b l e  
t o  s t r u c t u r a l  m e m b e r s .  S o m e  i n f o r m a t i o n  
i s  c o n t a i n e d  i n  t h e  t e c h n i c a l  p u b l i c a t i o n s  
i s s u e d  b y  t h e  p r i n c i p a l  a l u m i n i u m  a n d  
m a g n e s i u m - a l l o y  p r o d u c e r s  a n d  s u p p l i e r s  
i n  E n g l a n d ,  A m e r i c a  a n d  G e r m a n y .  M o r e  
r e c e n t l y ,  i n  t h i s  j o u r n a l ,  D u d l e y *  h a s  
m a d e  a  t h e o r e t i c a l  s t u d y  o f  t h e  b e h a v i o u r  
o f  l i g h t - a l l o y  b e a m s  u n d e r  v a r i o u s  c o n d i ­
t i o n s  o f  l o a d i n g ,  a n d  h a s  d e d u c e d  a  n u m ­
b e r  o f  f o r m u l a ;  r e l a t i v e  t o  t h e  d e s i g n  o f  
l i g h t - m e l a l  s t r u c t u r e s .

Value of L ight A lloys
T h e  v a l u e  o f  l i g h t  a l l o y s  i n  i m m o b i l e  

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

* "Light Metals." 1942.5/497: 1943/6/81, 158 and 480.ALUM INIUM work on tramway side of the 
Smithfield Street bridge, Pittsburg, U.S.A. 

(“ The Engineer,”  July 27, 1934.) THE Smithfield Street bridge, showing al­
uminium floor ready for covering. (“ The 
Engineer,” July 27, 1934.)
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FURTHER view of the Smithfield Street bridge. Here, the last 
aluminium-alloy panel is being placed into position on the footway 
at the East side.

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

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

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

S e c o n d l y ,  a p p l i c a t i o n s  w h e r e  t h e  r e d u c ­
t i o n  i n  w e i g h t  w h i c h  c a n  n e a r l y  a l w a y s  b e  
a c h i e v e d  b y  t h e  j u d i c i o u s  u s e  o f  l i g h t  
m e t a l s  i s  o f  v a l u e  i n  s i m p l i f y i n g  c o n t r o l  o f  
m a s s i v e  u n i t s  o r  t h e  h a n d l i n g  o f  s m a l l e r  
i t e m s .  I n s t a n c e s  o f  s u c h , a p p l i c a t i o n s  i n  
l a r g e  e q u i p m e n t  r a n g e  f r o m  m a s s i v e  
s t r u c t u r e s ,  s u c h  a s  f l o o d - g a t e s  w e i g h i n g  
2 8  t o n s  i n  a l u m i n i u m  a s  c o m p a r e d  w i t h  
7 8  t o n s  i n  s t e e l ,  t o  f l o o d - p r e v e n t i o n  e q u i p ­
m e n t  f o r  r e t a i l  s t o r e s ,  w h e r e  t h e  n e e d  f o r  
e a s y  m a n i p u l a t i o n  a n d  r a p i d  f i x i n g  o f  
a n t i - f l o o d  b u l k h e a d s  h a s  l e d  t o  t h e  a d o p ­
t i o n  o f  a l u m i n i u m  a s  t h e  c h i e f  m a t e r i a l  o f  
c o n s t r u c t i o n .  A m o n g  s m a l l e r  i t e m s ,  l i g h t  
a l l o y s  h a v e  b e e n  e m p l o y e d  i n  t h e  c o n ­
s t r u c t i o n  o f  s u r v e y i n g  i n s t r u m e n t s ,  r o a d  
p r o f i l o m ' e t e r s ,  r o a d  r a m m e r s ,  l a d d e r s  a n d  
p l a t f o r m s  f o r  h i g h - l e v e l  r e p a i r  w o r k ,  I n  
e a c h  c a s e  w i t h  a  w e l c o m e  r e d u c t i o n  i n  
w e i g h t  a n d  c o r r e s p o n d i n g  e a s e  o f  h a n d ­
l i n g .  A l s o  u n d e r  t h i s  h e a d  m a y  b e  c o n ­
s i d e r e d  m o b i l e  s t r u c t u r e s ,  w h e r e  a  r e d u c ­
t i o n  i n  w e i g h t  r e s u l t s  i n  a  d i r e c t  r e d u c t i o n  
i n  f u e l  c o n s u m p t i o n  a n d  i n  r o a d  w e a r ,  
a n d  i n  a n  i m p r o v e d  p e r f o r m a n c e  o f  t h e  
v e h i c l e .

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

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

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

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

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

The Sm ithfield  Street Bridge
A s  a n  i l l u s t r a t i o n  o f  t h e  f i r s t  t y p e  o f  

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

T H IS view of th e  Sm ithfield S treet b ridge show s a  portion  of th e  
alum inium  roadw ay being positioned. N ote th e  size of th e  light- 

alloy unit.
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E r e c t i n g  a 33-in. aluminium-alloy stringer during the recon­
struction of the Smithfield Street bridge. (“  The Engineer,” 

July 27, 1934)

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

t o t a l  w i d t h  b y  2 0  f t .  S  i n s .  T w e n t y - o n e  
y e a r s  l a t e r  f u r t h e r  e n l a r g e m e n t  a g a i n  
b e c a m e  n e c e s s a r y ,  a n d  t h e  u p s t r e a m  
t r u s s e s  w e r e  m o v e d  o u t w a r d s  4  f t .  6  i n s .  
A t  t h e  s a m e  t i m e ,  i n  o r d e r  t o  s u i t  t h e  
t r a m w a y  r a i l s ,  p a r t  o f  t h e  f l o o r i n g  w a s  
r e m o d e l l e d ,  b u t  o n  o n e  h a l f  o f  t h e  s t r u c ­
t u r e  t h e  o r i g i n a l  f l o o r i n g  o f  1 8 8 2  w a s  
m a i n t a i n e d .  T h i s  f l o o r i n g  w a s  o f  t i m b e r  
b u i l t  u p  t o  a  t h i c k n e s s  o f  1 1  i n s . ,  a n d  c o s t  
a  g r e a t  d e a l  f o r  a n n u a l  m a i n t e n a n c e ,  
b e s i d e s  . b e i n g  a  p e r p e t u a l  f i r e  h a z a r d .  
T h e  m a g n i t u d e  o f  t h e  f i r e  h a z a r d  m a y  b e  
g a u g e d  f r o m  t h e  f a c t  t h a t  t h e  f i r s t  b r i d g e  
a c r o s s  t h e  r i v e r  w a s  d e s t r o y e d  b y  f i r e ,  
w h i l s t ,  d u r i n g  t h e  s u m m e r  o f  1 9 3 2  a l o n e ;

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

T h e  b r i d g e  o v e r  t h e  M o n o n g a h e l a  
R i v e r ,  k n o w n  a s  t h e  S m i t h f i e l d  S t r e e t  
B r i d g e ,  w a s  o r i g i n a l l y  b u i l t  o f  s t e e l  a n d  
w r o u g h t  i r o n  i n  1 8 8 2  t o  l i n k  P i t t s b u r g  
p r o p e r  w i t h  w h a t  i s  k n o w n  a s  t h e  S o u t h  
S i d e ,  o n  t h e  o p p o s i t e  s h o r e  o f  t h e  M o n o n ­
g a h e l a  R i v e r .  I t  h a d  t w o  o v e r - w a t e r  
s p a n s  o f  3 6 0  f t .  e a c h ,  c o m p o s e d  o f  t w o  
f i s h - b e l l y  t r u s s e s  a t  2 5 - f t .  S - i n .  c e n t r e s ,  
t h e  r o a d w a y  b e i n g  f r e e l y  s u s p e n d e d  f r o m  
t h e  t r u s s e s .  I n  1 8 9 0  a  t h i r d  t r u s s  w a s  
e r e c t e d  o u t s i d e  t h e  e x i s t i n g  s p a n s  t o  p r o ­
v i d e  a  f u r t h e r  r o a d w a y ,  i n c r e a s i n g  t h e
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f i v e  f i r e s  s t a r t e d  i n  t h e  f l o o r  s y s t e m  o f  t h e  
b r i d g e ,  a n y  o n e  o f  w h i c h  w o u l d  h a v e  
d e s t r o y e d  t h e  s t r u c t u r e  i f  i t  h a d  n o t  b e e n  
p r o m p t l y  d i s c o v e r e d  a n d  e x t i n g u i s h e d .

B e i n g ,  i n  e f f e c t ,  a n  e x t e n s i o n  o f  o n e  o f  
P i t t s b u r g ’ s  p r i n c i p a l  t h o r o u g h f a r e s ,  t h i s  
b r i d g e  w a s  u s e d  b y  p e d e s t r i a n s ,  m o t o r c a r s  
a n d  t r o l l e y c a r s  i n  e v e r - i n c r e a s i n g  v o l u m e ,  
d u e  e s p e c i a l l y  t o  t h e  r a p i d  e x p a n s i o n  o f  
t h e  S o u t h  S i d e .  I n  1 9 2 6 ,  a  c a r e f u l  
e x a m i n a t i o n  s h o w e d  t h a t  t h e  b r i d g e  w a s  
b e i n g  o v e r s t r e s s e d  b y  t h e  i n c r e a s e d  t r a f f i c  
o n  a n  a g e i n g  a n d  d e t e r i o r a t i n g  s t r u c t u r e ,

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

VIEW during the early stages of the reconstruction of the Smith- 
field Street bridge, showing location of a light-alloy floor beam. 

(“ The Engineer," July 27, 1934.)

a n d  m e a s u r e s  t o  s t r e n g t h e n  i t  h a d  t o  b e  
u n d e r t a k e n .  I n  1 9 2 8 ,  s t e e l  b a r s  w e r e  
w e l d e d  t o  t h e  f a c e s  o f  t h e  o u t s i d e  e y e  b a r s  
o f  b o t h  t h e  c e n t r e  a n d  u p - s t r e a m  t r u s s e s ,  
t h u s  e a s i n g  t h e  l i v e - l o a d  s t r e s s e s  a n d ,  p r e ­
s u m a b l y ,  t h e  d e a d - l o a d  s t r e s s e s  a l s o .  I t  
b e c a m e  e v i d e n t ,  h o w e v e r ,  t h a t  i t  w a s  o n l y  
a  m a t t e r  o f  t i m e  b e f o r e  s o m e t h i n g  d r a s t i c  
w o u l d  h a v e  t o  b e  d o n e ,  a n d  t h e  d e m o l i ­
t i o n  o f  t h e  e x i s t i n g  b r i d g e  a n d  t h e  c o n ­
s t r u c t i o n  o f  a  n e w  o n e  s e e m e d  t h e  m o s t  
l i k e l y  s o l u t i o n .

I n  1 9 3 2  a  f u r t h e r  i n v e s t i g a t i o n  s h o w e d  
t h a t  s u b s t a n t i a l  r e p a i r s  o f  t h e  t r u s s e s  
w o u l d  h a v e  t o  b e  c a r r i e d  o u t  w i t h o u t  
d e l a y  a n d  t h a t  t h e  t i m b e r  f l o o r  w o u l d

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

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

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

k n o w n  a t  2 7 S T ,  w h i c h  a p p e a r e d  t o  p o s s e s s  
c e r t a i n  a d v a n t a g e s ,  c h i e f l y  i n  r e s p e c t  o f  
i m p r o v e d  m e c h a n i c a l  p r o p e r t i e s  a n d  

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

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

s u c c e e d e d  i n  s a t i s f y i n g  a l l  r e q u i r e m e n t s

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

T h e  f i n a l  d e s i g n ,  t h e n ,  w a s  f o r  a  b a t t l e -  
d e c k - t y p e  r o a d w a y  w i t h  i t s  s u p p o r t i n g  
f l o o r  b e a m s  a n d  s t r i n g e r s  a n d  i t s  b a l u -  
s t r a d i n g  a l l  i n  a l u m i n i u m  a l l o y ,  a n d  i t  
w a s  e s t i m a t e d  t h a t ,  c o m p a r e d  w i t h  s t e e l  
a n d  w o o d  c o n t r u c t i o n ,  t h i s  w o u l d  r e s u l t  
i n  a  s a v i n g  o f  7 5 1  t o n s  o f  d e a d  w e i g h t ,  
o r  o v e r  1  t o n  p e r  l i n e a r  f o o t  o f  b r i d g e .

I AKEN during the reconstruction of the Smithfield Street bridge, the illustration 
A reproduced here shows two aluminium floor beams on the highway side of 

the bridge.

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

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

T h i s  a c h i e v e m e n t  a p p e a r s  a l l  t h e  m o r e  
r e m a r k a b l e  w h e n  i t  i s  c o n s i d e r e d  t h a t  
t h e  c o r r e s p o n d i n g  s t r u c t u r e  i n  i r o n  a n d  
w o o d  w e i g h e d  s o m e  I f  t o n s  p e r  f o o t ,  o r  
t h r e e  t i m e s  a s  m u c h  a s  t h e  l i g h t  m e t a l  c o n ­
s t r u c t i o n .  T h i s  l i g h t  c o n s t r u c t i o n  w a s  
c o n s i d e r e d  t o  b e  s u f f i c i e n t  t o  p r o l o n g  t h e  
l i f e  o f  t h e  m a i n  s t r u c t u r e  b y  a t  l e a s t  2 5  
y e a r s .  T h e  t o t a l  c o s t  w a s  $ 2 7 6 , 4 3 6 ,  o f  
w h i c h  t h e  o u t l a y  f o r  s t r u c t u r a l  a l u m i n i u m
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PICTURED here are sections of roadway floor for the Smithfield Street bridge 
during the course of fabrication on the works of the Fort Pitt Bridge Company.

a m o u n t e d  t o  § 1 9 2 , 0 0 0 .  T h i s  m a y  s e e m  a  
l a r g e  s u m  o f  m o n e y  f o r  t h e  r e f l o o r i n g  o f  
a  7 2 0 - f t .  b r i d g e ,  b u t  w h e n  i t  i s  c o n s i d e r e d  
i n  r e l a t i o n  t o  t h e  e s t i m a t e d  c o s t  o f  
§ 1 , 9 3 5 , 0 0 0  f o r  a  n e w  b r i d g e ,  i t  m u s t  b e  
c o n c e d e d  t h a t  t h e  u s e  o f  l i g h t  a l l o y s  i n  
t h i s  a p p l i c a t i o n  h a s  p r o v e d  t o  b e  a  w i s e  
e c o n o m y .  T h e  g e n e r a l  c o n t r a c t  w a s  g i v e n  
t o  W a l t e r  S .  R a e ,  a n d  t h e  f a b r i c a t i o n  o f  
t h e  s t r u c t u r a l  a l u m i n i u m  w a s  s u b ­
c o n t r a c t e d  t o  A l c o a ;  « a c t u a l  f a b r i c a t i o n  
b e i n g  c a r r i e d  o u t  a t  t h e  F o r t  P i t t  B r i d g e  
W o r k s .

Materials Em ployed
S o m e  m e c h a n i c a l  p r o p e r t i e s  o f  t h e  

a l l o y s  e m p l o y e d  h a v e  a l r e a d y  b e e n  g i v e n  
i n  T a b l e  I .  F r o m  t h i s  i t  w i l l  b e  s e e n  
t h a t  t h e  a l l o y  2 7 S T  i s  c o m p a r a b l e  i n  
m a n y  r e s p e c t s  t o  s i l i c o n  s t e e l ;  i n  f a c t ,  i f  
d u e  a l l o w a n c e  i s  m a d e  f o r  i t s  l o w e r  
m o d u l u s  o f  e l a s t i c i t y ,  i t  m a y  b e  d e s i g n e d  
f o r  s i m i l a r  s t r e s s e s .  I t  i s  h a r d e r  t h a n  t h e  
u s u a l  r u n  o f  l i g h t  a l l o y s  a n d  i s ,  t h e r e ­
f o r e ,  n o t  e a s i l y  d a m a g e d  e i t h e r  i n  t h e  
w o r k s h o p  o r  o n  t h e  s i t e ,  a n d  i t  c a n  b e  
n u m b e r e d  w i t h o u t  a n y  d o u b t  a m o n g  t h e  
m o r e  v a l u a b l e  s t r u c t u r a l  m a t e r i a l s  a v a i l ­
a b l e  t o  t h e  b r i d g e  e n g i n e e r ,  p a r t i c u l a r l y  
a s  i t  i s  a v a i l a b l e  i n  a  w i d e  v a r i e t y  o f  
s t r u c t u r a l  s h a p e s  a s  w e l l  a s  i n  t h e  f o r m  
o f  p l a t e s  o f  v a r y i n g  w i d t h  a n d  t h i c k n e s s .  
T h e  m a t e r i a l  i s  b o t h  h e a t - t r e a t e d  a n d  a r t i ­
f i c i a l l y  a g e d .  T h e r e f o r e ,  i t  c a n n o t  b e  
w e l d e d  o r  c u t  b y  a  t o r c h  w i t h o u t  l o s s  o f

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

S i n c e  t h e n  a  f u r t h e r  A l c o a  a l l o y  h a s  
b e e r l  d e s c r i b e d  w h i c h  w o u l d  a p p e a r  t o  b e  
e v e n  m o r e  s u i t a b l e  f o r  b r i d g e  b u i l d i n g .  
W i t h  a  c o m p o s i t i o n  o f  4 . 5  p e r  c e n t .  C u ,  
0 . 8  p e r  c e n t .  M n ,  0 . 8  p e r  c e n t .  S i ,  r e m a i n ­
d e r  a l u m i n i u m ,  i t  h a s  a n  u l t i m a t e  t e n s i l e  
s t r e n g t h  o f  2 9  t o n s / s q .  i n .  a n d  s h e a r  
s t r e n g t h  o f  1 7  t o n s / s q .  i n .  Y i e l d  s t r e n g t h  
i s  2 2  t o n s / s q .  i n .  i n  t e n s i o n  a n d  c o m ­
p r e s s i o n  a n d  1 3  t o n s / s q .  i n .  i n  s h e a r .  T h e  
m o d u l u s  o f  e l a s t i c i t y  i s  1 0 , 3 0 0 , 0 0 0  p . s . i .  
i n  t e n s i o n  a n d  c o m p r e s s i o n  a n d  3 , 8 0 0 , 0 0 0  
p . s . i .  i n  s h e a r .  E l o n g a t i o n  i s  g i v e n  a s  1 1  
p e r  c e n t .  4 S H  i s  a n  u n h e a t - t r e a t a b l e  
a l l o y  o f  i n t e r m e d i a t e  s t r e n g t h  a n d  c o r r o ­
s i o n  r e s i s t a n c e  a v a i l a b l e  i n  a  v a r i e t y  o f  
t e m p e r s .  5 3 S T  i s  a  h e a t - t r e a t e d  a l l o y  
w i t h  e x c e p t i o n a l l y  g o o d  c o l d  w o r k i n g  
p r o p e r t i e s ,  o f  g o o d  s t r e n g t h ,  h i g h  r e s i s t ­
a n c e  t o  c o r r o s i o n ,  a n d  e a s i l y  w e l d e d .

Constructional Details
T h e  r o a d w a y  s y s t e m  c a n  c l e a r l y  b e  s e e n  

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

d e e p  u n d e r  t h e  s t r e e t  c a r  r o a d w a y .  T h e y  
a r e  b u i l t  u p  f r o m  j j - i n .  a l u m i n i u m  a l l o y  
p l a t e s  w i t h  f o u r  f l a n g e  a n g l e s  o f  4  x  3  

x  |  i n .  T h e s e  b e a m s  p r o j e c t  b e y o n d  
t h e  t w o  o u t e r  s u s p e n s i o n  t r u s s e s  t o  c a r r y  
t h e  f o o t p a t h s  a s  c a n t i l e v e r s .  L o n g i t u ­
d i n a l  s t r i n g e r s  c o n n e c t  w i t h  t h e  m a i n  
g i r d e r s ,  t h e  m a j o r i t y  b e i n g  3 G  i n s .  d e e p .  
I n  t h e  s t r e e t  c a r  s e c t i o n ,  t h e  r a i l s  a r e  

c a r r i e d  d i r e c t l y  o n  t h e  
s t r i n g e r s .  I n  t h e  r o a d ­
w a y  s e c t i o n ,  t h e  f l o o r i n g  
c o n s i s t s  o f  d e c k  p l a t e  
c o n s t r u c t i o n ,  t h e  p l a t e s  
b e i n g  -fa  i n .  t h i c k  r i v e t e d  
t o  7 - i n .  c h a n n e l s  s p a c e d  
a t  8 - i n .  c e n t r e s .  T h e s e  
r e s t  o n  t h e  m a i n  f l o o r  
b e a m s  a n d ,  o n  i n t e r ­
m e d i a t e  b e a r e r s  s t r u n g  
b e t w e e n  t h e  l o n g i t u d i n a l  
s t r i n g e r s .

T h e  j o i s t s  h a v e  a n  
e f f e c t i v e  s p a n  o f  9  f t .  
2 1  i n s . ,  a n d  a t  t h e  c e n t r e  
o f  e g . c h  j o i s t  s p a n  t h e r e  i s  
a n  8 - i n .  c h a n n e l ,  w h i c h  i s  
r i g i d l y  s e c u r e d  t o  e a c h  o f  
t h e  j o i s t s .  T h i s  c h a n n e l

AB O V E . A l u m i n i u m  
stringer on the road­

way section of the Smithfield 
Street bridge being hoisted 
into p lace ; it is 27 ft. 5 ins. 

long and weighs 1,200 lb. 
At the right are shown hand­
rail panels for the Smithfield 
Street bridge made up of 
a l u m i n i u m  channel and 
tubes. The panels are each 
9 ft. 2 i  ins. long. (" Civil 
Engineering,” March, 1934.)

s h o p  f a b r i c a t i o n  t h a n  i s  p o s s i b l e  w i t h  
f e r r o u s  m e t a l s — i n  t o p i c a l  p a r l a n c e ,  a n  
e x a m p l e '  o f  p r é f a b r i c a t i o n  a p p l i e d  t o  
b r i d g e  b u i l d i n g  m a d e  p o s s i b l e  b y  t h e  
a d o p t i o n  o f  l i g h t  a l l o y s  f o r  s t r u c t u r a l  
u n i t s .

T h e  m a i n  f l o o r  b e a m s  a r e  s u s p e n d e d  
a t  i n t e r v a l s  o f  2 7  f t .  6  i n s . ,  a n d  c o n s i s t  
o f  b u i l t - u p  g i r d e r s  4 2  i n s .  d e e p  u n d e r  t h e  
c r o w n  o f  t h e  v e h i c l e  r o a d w a y  a n d  3 9  i n s .

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



Sil ALUMINIUM CO.
Telephone: tllrhęnnell 349 ł
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On December I8th, 1944, The British Aluminium Company, Ltd., 
celebrates its Jubilee. In the past half century the aluminium industry of 
this country has risen from modest beginnings to  its present high 
standing, progressively developing the water power of the Highlands for 
the electrolytic reduction of the metal. In Great Britain and the Empire 
the Company’s undertakings cover all sections of the industry, from 
bauxite mining, through alumina factories, aluminium reduction, casting, 
rolling, extrusion and drawing, a complete chain of service to the 
manufacturer of aluminium and its alloys.

The first turbine elem ent 
installed by the Company 
is shown here in contrast 
with a part of one of the 
power stations now con­
centrated upon light metal
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From Tinplate to Heavy Armour Plate is the range 

covered by Head, Wrightson Plate and Sheet Shears. 

The Machine illustrated is a 156-in. x :}-in. Sheet 

Squaring Shear.

Head,  W righ ts on’ s also build
Sheet Stretchers  
R o ller Levellers  
O ilin g  Machines 
Pickling Plant 
Edge T rim m e rs  
G alvanizing Plant 
Tinning Plant 
Doublers

And all Sheet and S trip  M ill 
A u x ilia rie s  

Bar Shears 
B illet Shears
H y d ra u lic  Bar Straightening  

and Bending Machines 
M u l t i - r o l l  B a r  a n d  T u b e  

Straightening Machines

2-roll and 3-roll Reelers fo r Bars 
and Tubes 

Bar and Tube Drawbenches 
C om plete Seamless Tube Plants 
Com plete Rod and B illet M ills  
And all Tube and Bar M ill 

A u x ilia rie s

HEAD, W RIGHTSON eC?L™
THORNABY-ON-TEES

34-L

HEAD,WRIGHTSON (/wars
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d i a m o n d s  p r e v e n t i n g  a n y  c r e e p i n g  o f  t h e  
a s p h a l t  u n d e r  t r a f f i c  c o n d i t i o n s .

T h e  f l o o r  b e a m s ,  s t r i n g e r s  a n d  l a t e r a l  
b r a c i n g  o f  t h e  r a i l w a y  s e c t i o n  o f  t h e  
b r i d g e  w e r e  s h o p  f a b r i c a t e d  a s  f a r  a s  p o s ­
s i b l e  t o  f a c i l i t a t e  t h e i r  e r e c t i o n .  T h e  
f l o o r  o f  t h e  h i g h w a y  h a l f  o f  t h e  b r i d g e  
w a s  f a b r i c a t e d  i n  s e c t i o n s  1 1  f t .  w i d e  a n d  
2 7  f t .  7 §  i n s .  l o n g .  T w o  s u c h  s e c t i o n s  
c o m p o s e d  a  f l o o r  p a n e l ,  l e a v i n g  a  4  f t .  
s p a c e  o v e r  e a c h  f l o o r  b e a m  w h i c h  w a s  
a f t e r w a r d s  c o v e r e d  b y  a  t r e a d  p l a t e  w h i c h  
w a s  f i e l d  r e a m e d  a n d  r i v e t e d  t o  e n s u r e  
c o n t i n u i t y  o f  t h e  s y s t e m .  T h i s  p r o c e d u r e

l o a d i n g ,  a n d  a  s e r v i c e  t e s t  w h i c h  c o n ­
s i s t e d  o f  d r i v i n g  a n  H - 2 0  t r u c k  a c r o s s  
t h e  t e s t  p a n e l  6 , 3 0 0  t i m e s  i n  o n e  d i r e c t i o n .  
I t s  e v o l u t i o n  f o r m s  t h e  s u b j e c t  o f  a n  
i n t e r e s t i n g  s t u d y ,  i l l u s t r a t i n g  t h e  a d v a n ­
t a g e  o f  u t i l i z i n g  p r a c t i c a l  t e s t s  a s  w e l l  a s  
c o m p u t a t i o n s  w h e n e v e r  p o s s i b l e .

A s  o r i g i n a l l y  d e s i g n e d ,  t h e  f l o o r i n g  w a s  
m a d e  u p  o f  s h o p - f a b r i c a t e d  p a n e l s ,  e a c h  
5  f t .  6  i n s .  w i d e  a n d  1 3  f t .  1 0  i n s .  l o n g .  
T w o  p a n e l s  w e r e  m a d e  u p  a n d  j o i n e d  
t o g e t h e r  i n  t h e  f i e l d  t o  f o r m  a  p a n e l  1 1  f t .  
b y  1 3  f t .  1 0  i n s .  l o n g ,  w h i c h  w a s  p l a c e d  
i n  p o s i t i o n  o v e r  a  p i t  o f  t h e  s a m e  l e n g t h

OVERHEAD view of 
the S m i t h f i e l d  

S t r e e t  b r i d g e  after 
r e c o n s t r u c t i o n  and 
widening. The trans­

formation effected here 
was made possible only 
by the extensive use of 
aluminium alloys.

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

T h e  f o o t w a y s  w e r e  s i m i l a r l y  b u i l t  u p ,  
a n d  c o n s i s t e d  o f  ¿ - i n .  a l u m i n i u m  a l l o y  
p l a t e s  r e i n f o r c e d  b y  2  x  2 - i n . .  a n g l e s  
r i v e t e d  t o  t h e  u n d e r s i d e ,  t h e  w h o l e  r e s t ­
i n g  o n  6 - i n .  c h a n n e l s  c a r r i e d  b y  p l a t e  
g i r d e r  s t r i n g e r s  b e t w e e n  t h e  m a i n  f l o o r  
b e a m s  o f  t h e  b r i d g e .  T h e y  w e r e  s h o p  
f a b r i c a t e d  i n  p a n e l s  2 7  f t .  7 f  i n s .  l o n g  
a n d  a b o u t  8  f t .  w i d e ,  a n d  w e r e  e r e c t e d  a s  
u n i t s .

The B attle  Deck Floor System
T h e  l i g h t - a l l o y  f l o o r  s y s t e m  w a s  o n l y  

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

d u g  i n  a  r o a d w a y  w h e r e  t h e  b e h a v i o u r  
o f  t h e  p a n e l s  c o u l d  b e  s t u d i e d .  O n e  o f  
t h e  t w o  c o n s t i t u e n t s  o f  t h i s  p a n e l  c o n ­
s i s t e d  o f  t r e a d  p l a t e  h i n .  t h i c k ,  s u p p o r t e d  
b y  a n d  r i v e t e d  t o  8 - i n .  c h a n n e l s  s p a c e d  
1 1  i n s .  a p a r t ,  w i t h  a  c h a n n e l  u n d e r  e a c h  
e d g e ,  t h e  r i v e t s  b e i n g  s p a c e d  9  i n s .  a p a r t .  
T h e  o t h e r  u t i l i z e d  -¡76- i n .  t r e a d  p l a t e s  b u t  
w a s  o t h e r w i s e  i d e n t i c a l .  T h e s e  t w o  c o n ­
s t i t u e n t s  w e r e  j o i n e d  b y  r i v e t i n g  t o g e t h e r  
t h e  a d j a c e n t  c h a n n e l s  u n d e r  t h e  e d g e  o f  
t h e  p l a t e s .  T w o  8 - i n .  d i s t r i b u t o r  c h a n ­
n e l s ,  s p a c e d  4  f t .  7  i n s .  f r o m  e a c h  e n d ,  
w e r e  a d d e d ,  s i t u a t e d  b e l o w  a n d  a t  r i g h t  
a n g l e s  t o  t h e  j o i s t s ,  t o  w h i c h  t h e y  w e r e  
r i g i d l y  a t t a c h e d  b y  s h o r t  a n g l e s  a n d  
r i v e t s .  T h e  p u r p o s e  o f  t h e s e  c h a n n e l s  w a s  
t o  p r o v i d e  s o m e  d i s t r i b u t i o n  o f  c o n c e n ­
t r a t e d  w h e e l  l o a d s ,  s i n c e  i t  w a s  a p p a r e n t  
t h a t  d i f f e r e n t i a l  d e f l e c t i o n  o f  a d j a c e n t
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j o i s t s  u n d e r  h e a v y  w h e e l  l o a d s  w o u l d  l e a d  
t o  h i g h  s t r e s s e s  i n  t h e  p l a t e  a n d  d i s i n t e ­
g r a t i o n  o f  t h e  a s p h a l t  s u r f a c e .  T h e  o n l y  
a l t e r n a t i v e  w a s  t o  m u l t i p l y  t h e  f l o o r  
b e a m s ,  a n d  s p a c e  t h e m  m o r e  c l o s e l y  
t o g e t h e r ,  a  p r o c e d u r e  w h i c h  w a s  o b v i ­
o u s l y  u n d e s i r a b l e .  A n  i n t e r m e d i a t e  s u p ­
p o r t i n g  c h a n n e l  w a s  a l s o  a d d e d  a c r o s s  t h e  
c e n t r e  o f  t h e  p a n e l ,  s i n c e  i t  w a s  f e l t  t h a t  
t h e  u n s u p p o r t e d  1 3  f t .  1 0  i n s .  s p a n  w a s  
t o o  f l e x i b l e  t o  b e  s a t i s f a c t o r y .

T h e  s u c c e s s  o f  t h e  d i s t r i b u t i n g  c h a n n e l s  
w a s  p r o v e d  b y  a c c u r a t e  m e a s u r e m e n t  o f  
t h e  d e f l e c t i o n s  o b t a i n e d  u n d e r  v a r i o u s  
c o n d i t i o n s  o f  l o a d ­
i n g .  D e f l e c t i o n s  o f  
t h e  w h o l e  s y s t e m  
a c t i n g  a s  a  s i m p l e  
b e a m  w i t h  s t a t i c  
a n d  m o v i n g  l o a d s  
i n  t h e  c e n t r e  w e r e  
r e s p e c t i v e l y  0 . 5 5  
i n .  a n d  0 . 6 0  i n . ,  o r  
1 - 3 0 2  a n d  1 - 2 7 7  o f  
t h e  s p a n .  T h i s  
d e f l e c t i o n  w a s  
s c a r c e l y  n o t i c e a b l e  
a n d  w a s  e n t i r e l y  
s a t i s f a c t o r y  i n  s e r ­
v i c e .  T h e  m a x i -  
m u  n r  s t r e s s e s  
r e c o r d e d  a r e  g i v e n  
i n  T a b l e  I I .

I n  i t s  o r i g i n a l  
d e s i g n ,  h o w e v e r ,  
t h i s  t e s t  p a n e l  w a s  

n o t  s a t i s f a c t o r y .  S i n c e  i t  h a d  b e e n  
d e c i d e d  t o  l i m i t  t h e  s t r e s s e s  t o  6 . 7  t o n s /  
s q .  i n . ,  i t  w a s  n e c e s s a r y  t o  u s e  e i t h e r  a  
t h i c k e r  p l a t e  o r  t o  r e d u c e  t h e  j o i s t  
s p a c i n g .  T h e  l a t t e r  p r o v e d  t o  b e  t h e  
m o r e  e c o n o m i c a l ,  a n d  a n  8  i n s .  s p a c i n g  
a n d  s h o r t e r  s p a n  w e r e  d e c i d e d  u p o n .  T h e  
d i s t r i b u t o r  c h a n n e l  w a s  c o n s i d e r e d  t o  b e  
u n d e r s t r e s s e d ,  b u t  i t  w a s  n o t  r e d u c e d  i n  
s i z e ,  s i n c e  i t s  e f f e c t i v e n e s s  w a s  d e p e n d e n t  
o n  i t s  s t i f f n e s s .  A  f u r t h e r  i m p r o v e m e n t  
w h i c h  w a s  m a d e  a s  t h e  r e s u l t  o f  t e s t  
o b s e r v a t i o n s  w a s  p r o v i d e d  b y  t h e  s u b s t i ­
t u t i o n  o f  a  d o u b l e  b u t t  s t r a p  s p l i c e  f o r  
t h e  r i v e t i n g  o f  t h e  j o i s t s  i n  a d j a c e n t  
s e c t i o n s .  T h i s  w a s  f o u n d  t o  r e s u l t  i n  
i m p r o v e d  c o n t i n u i t y .

Pedestrian H and Railings
A  s o m e w h a t  u n u s u a l  c o n s t r u c t i o n  w a s  

e v o l v e d  f o r  t h e  r a i l i n g s  f o r  t h e  p e d e s t r i a n  
f o o t p a t h s  i n  o r d e r  t o  t a k e  f u l l  a d v a n t a g e  
o f  t h e  a d a p t a b i l i t y  o f  l i g h t  a l l o y s  t o  
e c o n o m i c a l  m e t h o d s  o f  m a s s  p r e - f a b r i c a ­
t i o n  a n d  s i m p l e  e r e c t i o n  a n d ,  a t  t h e  s a m e  
t i m e ,  t o  p r o v i d e  a n  a t t r a c t i v e  d e s i g n  w i t h  
t h e  r e q u i r e d  s t r e n g t h .  T h e  f o r m  a d o p t e d  
c o n s i s t e d  o f  5 - i n .  H - b e a m  p o s t s  r i v e t e d  t o  
t h e  f a c i a  g i r d e r s ,  a  5 - L n .  o v a l  t u b u l a r  t o p  
r a i l  w i t h  a  ¿ - i n .  w a l l  r e i n f o r c e d  a t  t h e  
e n d s  w h e r e  i t  r e s t e d  o n  a  s e a t  w e l d e d  t o  
t h e  t o p  o f  t h e  p o s t ,  a n d  a  4 - i n .  c h a n n e l  

b o t t o m  r a i l  w h i c h  
r e s t e d  o n  a n g l e  
s e a t s  r i v e t e d  t o  t h e  
w e b  o f  t h e  p o s t s .  
T h e  t o p  a n d  b o t ­
t o m  r a i l s  w e r e  c o n ­
n e c t e d  b y  1 4 - i n .  
r o u n d  t u b u l a r  
b a l u s t e r s  s p a c e d  6 J  
i n s .  f r o m  c e n t r e  t o  
c e n t r e .  T h e  b a l u s ­
t e r s  w e r e  i n s e r t e d  
i n  h o l e s  p u n c h e d  
i n  b o t h  t o p  a n d  
b o t t o m  r a i l s ,  w h e r e  
t h e y  w e r e  f a s t e n e d  
b y  e x p a n d i n g  t h e m  
i n  t h e  s a m e  w a y  i n  
w h i c h  a  b o i l e r  t u b e  
i s  e x p a n d e d  i n t o  
t h e  s h e l l .

T h é  r a i l i n g s  w e r e  
m a d e  u p  i n t o  p r e f a b r i c a t e d  p a n e l s  e a c h  
9  f t .  2  i n s .  l o n g  a n d  w e i g h i n g  4 5  l b .  T o  
e r e c t  t h e m ,  t h e  p o s t s  w e r e  f i r s t  s e t  i n  p o s i ­
t i o n  a n d  r i v e t e d  t o  t h e  g i r d e r s ,  a f t e r  w h i c h  
t h e  p a n e l  w a s  p l a c e d  i n  p o s i t i o n ,  t h e  b o t ­
t o m  r a i l  b o l t e d  t o  i t s  s e a t ,  t h e  c a p  p l a c e d  
o n  t h e  p o s t  o v e r  t h e  t o p  r a i l  a n d  f o u r  4 - i n .  
a l u m i n i u m  r i v e t s  w e r e  d r i v e n  h o m e .  S o
s i m p l e  w a s  t h e  m e t h o d  o f  e r e c t i o n  t h a t ,
a f t e r  t h e  p o s t s  h a d  b e e n  e r e c t e d ,  t h e  7 2  
p a n e l s  f o r  o n e  s i d e  o f  t h e  b r i d g e  w e r e  
m o v e d  f r o m  a  s t o r a g e  p l a c e  o n  o n e  o f  t h e  
a p p r o a c h e s  a n d  e r e c t e d  i n  1  h r .  8  m i n s .  
P a i n t i n g  w a s  n o t  r e q u i r e d  a s  c o r r o s i o n -  
r e s i s t a n t  a l l o y s  w e r e  e m p l o y e d .  S t r e n g t h  
w o u l d  a p p e a r  t o  b e  e n t i r e l y  a d e q u a t e ,  

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

EXCELLEN T use is made of the malle­
ability and shock-resisting powers of 

aluminium in the Michigan Avenue Bascule 
bridge, Chicago. Light-metal kerbs, whilst 
causing no damage to car tyres, success­

fully withstand all normal service stresses.
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t o  t r a n s p o r t  a n d  h a n d l e  s a t i s f a c t o r i l y  o n  
t h e  s i t e .  P a r t i c u l a r l y  w a s  t h i s  t r u e  a s .  
r e c o n s t r u c t i o n  h a d  t o  b e  c o m m e n c e d  a t  
t h e  c e n t r e  o f  e a c h  s p a n ,  a n d  t h e  u n i t s  
h a d ,  t h e r e f o r e ,  t o  b e  l o a d e d  o n  t o  b a r g e s  
a n d  f e r r i e d  o u t  t o  t h e  d e s i r e d  p o s i t i o n  
u n d e r  t h e  b r i d g e .  T h i s  w a s  n e c e s s a r y

SHOWN above and at the 
right are views of the 

Assuit barrage, Egypt. 
Although the relevant parts 
of the structure were, here, 

constructed in steel, this 
work has been cited as an 
instance where light metals 
could usefully have been 
employed, mainly for the 
purpose of reducing the 
dead weight of moving 
parts.

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

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

T h e  v a l u e  o f  p r e - f a b r i c a t i o n  a l s o -

a  h o r i z o n t a l  l o a d  o f  3 6 2  l b .  p e r  l i n e a r  
f o o t  w i t h o u t  t h e  s t r e s s e s  e x c e e d i n g  t h e  
y i e l d  v a l u e .

Fabrication
N o t  t h e  l e a s t  i n t e r e s t i n g  s i d e  t o  t h e  u s e  

o f  l i g h t  m e t a l s  i n  t h i s  a p p l i c a t i o n  i s  t h e
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s h o w e d  i t s e l f  i n  t h e  s l i g h t n e s s  o f  t h e  
i n t e r r u p t i o n  w h i c h  r e c o n s t r u c t i o n  i m p o s e d  
o n  t r a f f i c  o v e r  t h e  b r i d g e .  T h e  w o r k  o f  
r e c o n s t r u c t i o n  w a s  c o m m e n c e d  o n  O c t o ­
b e r  6 ,  1 9 3 3 ,  a n d  o n  O c t o b e r  2 4  o f  t h e  
s a m e  y e a r  t h e  b r i d g e  w a s  a g a i n  m a d e  
a v a i l a b l e  t o  a l l  t h r e e  k i n d s  o f  t r a f f i c .  I n  
t h a t  t i m e ,  w i t h  s o m e  m i n o r  e x c e p t i o n s ,  
t h e  s t r u c t u r e  h a d  b e e n  f u l l y  e q u i p p e d  
w i t h  a  n e w  f l o o r  s y s t e m ,  v e h i c u l a r  t r a f f i c  
h a d  b e e n  i n t e r r u p t e d  f o r  1 8  d a y s  a n d  r a i l  
a n d  p e d e s t r i a n  t r a f f i c  n o t  a t  a l l ,  t h e  r a i l ­
w a y  t r a c k s  h a v i n g  b e e n  t e m p o r a r i l y  
m o v e d  f r o m  o n e  s i d e  o f  t h e  b r i d g e  t o  t h e

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

T h e  r i v e t s  w e r e  o f  s t e e l ,  i  a n d  £  i n .  i n  
d i a m e t e r ,  h o t  d r i v e n  w i t h  N o .  8 0  p n e u ­
m a t i c  h a m m e r s  a n d  7 0 - t o n  s q u e e z e  
r i v e t e r s .  D e f e c t i v e  r i v e t s  w e r e  r e m o v e d  
b y  d r i l l i n g  a  h o l e  o f  a b o u t  t h e  d i a m e t e r  
o f  t h e  r i v e t  t h r o u g h  t h e  h e a d ,  t h e n  k n o c k ­
i n g  o f f  t h e  h e a d  w i t h  a  c h i s e l ,  a n d  n e x t  
b a c k i n g  o u t  t h e  r i v e t .  R i v e t  b u s t e r s  c o u l d  
n o t  b e  u s e d .  T h e  s a m e  c o u r s e  w a s  
a d o p t e d  f o r  r e m o v i n g  d e f e c t i v e  r i v e t s  
d r i v e n  d u r i n g  t h e  s u b s e q u e n t  e r e c t i o n  o f

VIEW in Pitts­
burg, March 
18, 1936, showing 
premises of Joseph 
Horne Co. with 

flood water rising 
to a height of 10 ft. 
on the main floor. 
The steel bulk­
h e a d s  originally 
provided for use in 
such an emergency 
as this could not 
be set up in time.

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

t h e  w a y  o f  s p e c i a l  e q u i p m e n t  w a s  n e e d e d  
f o r  d e a l i n g  w i t h  t i r e  l i g h t  m e t a l .  T h e  
m e t h o d s  a n d  m a c h i n e r y  n o r m a l l y  
e m p l o y e d  f o r  d e a l i n g  w i t h  f e r r o u s  m e t a l s  
p r o v e d  t o  b e  q u i t e  s a t i s f a c t o r y  f o r  t h e  n e w  
m a t e r i a l ,  p r o v i d e d  c a r e  w a s  t a k e n  t o  
e n s u r e  t h a t  c l e a n  c u t s  w e r e  o b t a i n e d  o n  
p l a t e s  a n d  a n g l e s  s u b j e c t e d  t o  s h e a r i n g .  
B e n d i n g  w a s  p e r f o r m e d  o n  h o r i z o n t a l  
b u l l d o z e r s ,  a n d  p u n c h i n g  o n  s i n g l e ,  r a c k  
a n d  a u t o m a t i c  s p a c i n g  m a c h i n e s -  T h e  
d i e s  a n d  p u n c h e s  h a d  a  r a d i a l  c l e a r a n c e  
o f  1 / 3 2  i n . ,  a n d  w e r e  k e p t  s h a r p  a n d  w e l l  
l u b r i c a t e d .  S t a n d a r d  t o o l s  w e r e  u s e d  f o r  
d r i l l i n g ,  r e a m i n g ,  m i l l i n g  a n d  c h i p p i n g .  
A  s m a l l  h a n d  s a w  o f  t h e  t y p e  u s e d  f o r

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

C a r e  h a d  t o  b e  t a k e n  i n  s h a p i n g  t h e  
a l u m i n i u m  m e m b e r s ,  b e c a u s e  o f  t h e  d i f f e r ­
e n c e  i n  t h e  c o e f f i c i e n t s  o f  e x p a n s i o n  o f  
a l u m i n i u m  a n d  s t e e l ;  b u t  t h i s  w a s  o f f s e t  
t o  s o m e  e x t e n t  b y  t h e  l o w e r  m o d u l u s  o f  
e l a s t i c i t y  o f  t h e  f o r m e r ,  a  f a c t o r  w h i c h  
m a d e  f o r  e a s i e r  f i t t i n g .  P r o t e c t i o n  a g a i n s t  
c o r r o s i o n  w a s  p r o v i d e d  b y  f i r s t  c l e a n i n g  
t h e  m e t a l  s u r f a c e  w i t h  d i l u t e  a c i d ,  r i n s i n g  
w e l l  a n d  t h e n  p a i n t i n g  w i t h  a h  i r o n  o x i d e -
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z i n c  c h r o m a t e  p i g m e n t  i n  a  p h e n o l i c  -  
r e s i n  v e h i c l e .
A lum inium  in Other Bridges

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

L i g h t - a l l o y  b a l u s t r a d i n g  w a s  f i t t e d  o n  
t h e  I n t e r n a t i o n a l  H i g h w a y  B r i d g e  o v e r  
t h e  R i o  G r a n d e ,  b u t  f o r  a  d i f f e r e n t  
r e a s o n  t h a n  t h o s e  g i v e n  h i t h e r t o .  T h e  
r i v e r  i n  t h i s  l o c a l i t y  i s  s u b j e c t  t o  s e v e r e  
f l o o d i n g ,  a n d  t o r r e n t s  o f  w a t e r  s w e e p i n g  
d o w n  t h e  r i v e r  r e g u l a r l y  d i d  c o n s i d e r a b l e  
d a m a g e  t o  t h e  c o n c r e t e  r a i l i n g s  w h i c h  
w e r e  f i r s t  e r e c t e d .  A  r a i l i n g  s u f f i c i e n t l y  
s t r o n g  t o  w i t h s t a n d  f l o o d  w a t e r  b e i n g  c o n ­
s i d e r e d  i m p r a c t i c a b l e ,  i t  w a s  d e c i d e d  t o  
f i t  o n e  c o m p o s e d  o f  s e c t i o n s  1 0  f t .  l o n g ,

TO guard against repetition of the disaster 
shown in the preceding illustration, bulk­
heads. shutters, etc., were subsequently 
fabricated in aluminium. The installation 
of portable bulkheads at the main entrance 

to the store is pictured above.

FOR protecting the shop windows of 
Joseph Horne and Co. aluminium sheet 
was employed. One such unit is here 
shown being located for bolting up.

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

P o r t a b i l i t y  p a r  e x c e l l e n c e  i n  b r i d g e  u n i t  
c o n s t r u c t i o n  h a s  b e e n  a c h i e v e d  b y  B r i t i s h  
a n d  A m e r i c a n  a r m y  e n g i n e e r s ,  w h o  a r e  
k n o w n  t o  h a v e -  m a d e  g o o d  u s e  o f  a l u ­
m i n i u m  i n  e r h e r g e n c y  o r  p o n t o o n  b r i d g e s .  
O n e  s u c h  d e s i g n ,  s t a t e d  i n  1 9 3 7  t o  b e  
s t a n d a r d  e q u i p m e n t  o f  t h e  U . S .  a r m y  
e n g i n e e r s ,  w a s  b a s e d  o n  t h e  u s e  o f  a  n u m ­
b e r  o f  l i g h t - w e i g h t  b o a t s  o r  p o n t o o n s  
a n c h o r e d  a c r o s s  t h e  r i v e r ,  w i t h  s t r i n g e r s  
a n d  p l a n k i n g  a c r o s s  t o  p r o v i d e  t h e  b r i d g e  
f l o o r i n g .  C o n s t r u c t i o n  w a s  e n t i r e l y  i n  
a l u m i n i u m  e x c e p t  f o r  t h e  g r a t i n g s  i n  t h e  
b o a t s ,  t h e  s t r i n g e r s  a n d  p l a n k i n g ,  w h i c h  
w e r e  i n  w o o d .  E a c h  b o a t  w a s  2 6  f t .  
6  i n s .  l o n g ,  w i t h  a  5 - f t .  b e a m  o v e r  t h e  
g u n w a l e ,  a n d  w e i g h e d  1 , 2 0 0  l b .  c o m p l e t e ,  
c o m p a r e d  w i t h  2 , 0 0 0  l b .  { p l u s  t h e  c o n ­
s i d e r a b l e  w e i g h t  o f  a b s o r b e d  w a t e r )  f o r  a  
w o o d e n  c o n s t r u c t i o n .  I n  e m e r g e n c y  i t  
c o u l d  b e  u s e d  t o  a c c o m m o d a t e  2 0  s o l d i e r s .



596 LICHT METALS December, 1 944

A t  t h e  s h o r e  e n d  t h e  r o a d w a y  w a s  s u p ­
p o r t e d  b y  a n  “  H  ”  f r a m e  o r  t r e s t l e ,  c o n ­

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

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

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

p o s e d  i n  I t a l y  s h o r t l y  a f t e r  t h e  o u t b r e a k  
o f  t h e  E u r o p e a n  W a r .  I n  a  p a p e r  p r e ­
s e n t e d  a t  t h e  l i g h t  m e t a l s  c o n f e r e n c e  h e l d  
a t  M i l a n ,  1 9 3 9 - 4 0 ,  t h e  I t a l i a n  M i n i s t e r -  
D i r e c t o r ,  D .  d e  S i m o n e ,  p r e s e n t e d  d e t a i l s  
o f  a  r o a d  b r i d g e  t o  b e  b u i l t  o v e r  t h e  T i b e r  
a t  R o m e  f o r  t h e  1 9 4 2  I n t e r n a t i o n a l  
E x h i b i t i o n .  T h e  b r i d g e  w a s  t o  h a v e  t h r e e  
a r c h e s ,  t h e  s m a l l e r  o n e s  a t  t h e  h e a d  a n d  
f o o t  b e i n g  i n  f e r r o - c o n c r e t e ,  w h i l s t  t h e  b i g  
c e n t r e  a r c h ,  w i t h  a  s p a n  o f  3 7 7  f t . ,  t o  
t r a v e r s e  t h e  e n t i r e  d i s t a n c e  b e t w e e n  t h e  
b a n k s  o f  t h e  r i v e r ,  w a s  t o  b e  c o n s t r u c t e d  
i n  a n  a l u m i n i u m - c o p p e r - m a g n e s i u m  a l l o y  
k n o w n  a s  S u p e r d u r a l u m i n .  T h e  t o t a l

OV E R H E A D
track system 

in main c o r n e r  
window of Joseph 
H o r n e  a n d  Co .  
Ball - bearing trol­
leys mounted onthe 
track support the 
rolling-type light- 
a l l  o y bulkheads.

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

A n  a p p r o a c h  t o  a l l - a l u m i n i u m  b r i d g e  
c o n s t r u c t i o n  w a s . m a d e  i n  1 9 3 5 ,  w h e n  i t  
w a s  r e p o r t e d  t h a t  a  p r o p o s e d  r e c o n s t r u c ­
t i o n  p r o g r a m m e  f o r  t h e  B r o o k l y n  B r i d g e  
e n v i s a g e d  t h e  u s e  o f  n o  m e t a l  o t h e r  t h a n  
a l u m i n i u m ,  e x c e p t  f o r  t h e  r i v e t s .

A n o t h e r  a m b i t i o u s  s c h e m e  w a s  p r o ­

l e n g t h  o f  t h e  p r o p o s e d  b r i d g e  w a s  7 5 4  f t . ,  
i t s  o v e r a l l  w i d t h  b e i n g  1 1 9 . 5  f t . ,  w h i l s t  
t h e  h e i g h t  o f  t h e  r o a d w a y  a b o v e  t h e  w a t e r  
w a s  7 8  f t .  T h e  h e i g h t  o f  t h e  f o u r  p a r a l l e l  
a r c h e d  m a i n  g i r d e r s  w a s  8 3 . 7  f t .  T h e  
c o m p l e t e  w e i g h t  o f  t h e  w h o l e  s t r u c t u r e  
w a s  t o  a m o u n t  t o  s o m e  1 , 2 0 0  m e t r i c  t o n s .  
T h e  e x p l a n a t i o n  f o r  t h i s  a m b i t i o u s  p r o j e c t  
i s ,  p e r h a p s ,  t o  b e  f o u n d  i n  t h e  f a c t  t h a t ,  
a t  t h a t  t i m e ,  t h e  a m o u n t  o f  i r o n  p e r m i t t e d  
f o r  u s e  i n  I t a l i a n  b u i l d i n g s  w a s  l i m i t e d  t o  
o n e - t e n t h  o f  t h a t  a l l o w e d  i n  1 9 3 5 .
Dam Construction 

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

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

r e d u c e d  t o  4 4  t o n s  i f  h i g h - s t r e n g t h  n i c k e l -  
a l l o y  s t e e l  w e r e  e m p l o y e d .  O n  t h e  o t h e r  
h a n d ,  b y  m a k i n g  u s e  o f  t h e  h i g h - s t r e n g t h  
a l u m i n i u m  a l l o y s  t h e  w e i g h t  c o u l d  b e  
f u r t h e r  r e d u c e d  t o  2 8  t o n s ,  a t  w h i c h  f i g u r e  
m a n i p u l a t i o n  w o u l d  r e q u i r e  o n l y  l i g h t  
b r i d g i n g  a n d  s m a l l  c r a n e s .  I t  i s ,  h o w e v e r ,  
i m p o r t a n t  t o  n o t e  t h a t  a  b u l k h e a d  u n i t  
m u s t  b e  h e a v y  e n o u g h  t o  s e a t  i t s e l f  b y  
g r a v i t y  w i t h  a  f u l l  h e a d  o f  w a t e r  p a s s i n g  
t h r o u g h  t h e  o p e n i n g ,  a n d  t e s t s  w e r e  m a d e  
w i t h  a  f u l l - s c a l e  u n i t  t o  e n s u r e  t h a t  c o r r e c t  
f u n c t i o n i n g  w o u l d  b e  o b t a i n e d .

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

Lo a d i n g  platform
at Joseph Horne 

and Co., Pittsburg, 
showing c o m p l e t e  
barricading for protec­
tion a g a i n s t  flood 
w a t e r s  f r o m t he  
Allegheny river.

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

T h e  G a l l i p o l i s  d a m  i s  a  l a r g e  o n e ,  b u i l t  
o n l y  a  y e a r  o r  t w o  b e f o r e  t h e  w a r  i n  
r e p l a c e m e n t  o f  a  n u m b e r  o f  s m a l l e r  d a m s ,  
t o  p r o v i d e  a  d e e p e r  c h a n n e l  f o r  n a v i g a ­
t i o n ,  a n d  p r e l i m i n a r y  d e s i g n s  s h o w e d  t h a t  
t h e  n o r m a l  b u l k h e a d  a r r a n g e m e n t s  w o u l d  
b e  u n u s u a l l y  e x p e n s i v e .  E a c h  b u l k h e a d  
u n i t  w o u l d  w e i g h  7 8  t o n s  i n  n o r m a l  s t r u c ­
t u r a l  s t e e l ,  a  f i g u r e  w h i c h  c o u l d  b e

s i m i l a r  s e c t i o n s ,  e a c h  m e a s u r i n g  1 2 8  f t .  
b y  1 3  f t .  1 0  i n s .  b y  4  f t .  a n d  w e i g h i n g  
2 8  t o n s ,  o f  w h i c h  2 0  t o n s  w a s  l i g h t  m e t a l .  
E a c h  u n i t  w a s  c o m p o s e d  o f  t w o  h o r i z o n t a l  
t r u s s e s ,  w i t h  t h e  s k i n  p l a t e  o n  t h e  d o w n ­
s t r e a m  s i d e ,  a n d ,  t o  p r e v e n t  j a m m i n g ,  
t h e  u n i t s  w e r e  p r o v i d e d  w i t h  r o l l e r s  a t  
e a c h  e n d .

T h e  a l l o y  c h o s e n  w a s  t h e  s a m e  a s  t h a t  
e m p l o y e d  f o r  t h e  m o r e  h i g h l y  s t r e s s e d  
c o m p o n e n t s  o f  t h e  S m i t h f i e l d  S t r e e t  
b r i d g e ,  n a m e l y ,  2 7 S T .  T h i s  a l l o y  i s ,  
n a t u r a l l y ,  h i g h l y  r e s i s t a n t  t o  c o r r o s i o n ,  
a l t h o u g h ,  i n  a d d i t i o n ,  i n  t h i s  c a s e  i t  w a s  
p r o t e c t e d  b y  a  z i n c - c h r o m a t e / i r o n - o x i d e  
p r i m e r  c o v e r e d  b y  t w o  c o a t s  o f  a l u m i n i u m  
p a i n t .  A r i s i n g  o u t  o f  t h e  l o w  m o d u l u s  o f  
e l a s t i c i t y  o f  t h e  a l u m i n i u m  a l l o y  i n  c o m ­
p a r i s o n  w i t h  s t e e l ,  i t  w a s  f o u n d  t h a t  t h e
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\  /E R T IC A L  sliding-type 
V  aluminium bulkhead at 

one of the entrances of 
Joseph Horne and Co.’s  store. 
One of the parts is here 
shown dropping into place.

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

T h e  w h o l e  o f  t h e  d a m ,  t o g e t h e r  w i t h  i t s  
a u x i l i a r y  e q u i p m e n t ,  w a s  d e s i g n e d  i n  t h e  
U n i t e d  S t a t e s  E n g i n e e r i n g  O f f i c e  a t  
H u n t i n g d o n ,  W e s t  V i r g i n i a .  T h e  d a m  
i t s e l f  w a s  b u i l t  b y  t h e  D r a v o  C o n t r a c t i n g  
C o . ,  P i t t s b u r g ,  w h i l s t  t h e  e m e r g e n c y  
b u l k h e a d s  w e r e  c o n s t r u c t e d  b y  t h e  
N a s h v i l l e  B r i d g e  C o . ,  T e n n .

S i m i l a r  a l u m i n i u m  b u l k h e a d s  w e r e  a l s o  
s u p p l i e d  f o r  u s e  o n  t h e  E m s w o r t h  d a m .  
T h e  g a t e s  t h e m s e l v e s  w e r e  o f  s t e e l ,  1 0 0  f t .  
l o n g  a n d  w e i g h i n g  1 2 6  t o n s  e a c h .  I n  
e m e r g e n c y ,  o r  f o r  r e p a i r  p u r p o s e s ,  o n e  s e t  
o f  g a t e s  m a y  b e  r e p l a c e d  b y  a  s e c t i o n a l  
a l u m i n i u m  b u l k h e a d ,  e a c h  s e c t i o n  o f  
w h i c h  i s  1 0 5  f t .  l o n g  b y  1 2  f t .  w i d e  b y  
6  f t .  6  i n s .  h i g h .  I t  w e i g h s  o n l y  1 5  t o n s ,  
s o  t h a t  a  l i g h t  t r a v e l l i n g  c r a n e  i s  a l l  t h a t  
i s  n e c e s s a r y  t o  p i c k  i t  u p  a n d  d r o p  i t  i n t o  
p l a c e .  A  c i v i l  e n g i n e e r  h a s  s u g g e s t e d  t o  
u s  t h a t  t h e  g a t e s  t h e m s e l v e s  m i g h t  w e l l  
h a v e  b e e n  c o n s t r u c t e d  i n  l i g h t  a l l o y .
Flood Prevention E quipm ent

D i s a s t r o u s  f l o o d  d a m a g e  e x p e r i e n c e d  b y  
P i t t s b u r g ’ s  l a r g e s t  s t o r e ,  J o s e p h  H o r n e  
a n d  C o . ,  h a s  c a u s e d  t h e  d i r e c t o r s  t o  t a k e  
c e r t a i n  s t e p s  b y  w h i c h  t h e i r  p r e m i s e s  
c o u l d  b e  p r o t e c t e d  a g a i n s t  d i s a s t r o u s  
i n u n d a t i o n .  A ' f t e r  a n  
u n p l e a s a n t  e x p e r i e n c e  i n  
1 9 0 7  t h e  c o m p a n y  h a d  
i n s t a l l e d  a  p u m p i n g  a n d  
d r a i n i n g  s y s t e m ,  w h i c h  
p r o v e d  e f f i c i e n t  i n  k e e p i n g  
t h e  b u i l d i n g  f r e e  f r o m  w a t e r  
d y r i n g  s u b s e q u e n t  f l o o d

p e r i o d s ,  w h e n  t h e  r i v e r  r o s e  t o  a  l e v e l  
h i g h e r  t h a n  t h e  b a s e m e n t  f l o o r .  S t e e l  
p l a t e s  w e r e  p r o v i d e d  f o r  b u c k l i n g  o n  t h e  
o u t s i d e  o f  t h e  b u i l d i n g  t o  k e e p  o u t  f l o o d  
w a t e r  w h i c h  h a d  r e a c h e d  t h e  l e v e l  o f  t h e  
s t r e e t ,  b u t  t h e y  p r o v e d  t o  b e  v e r y  c u m b e r ­
s o m e ,  r e q u i r i n g ,  i n  f a c t ,  a  c r e w  o f  1 5  t o  2 0  
m e n  f o r  t h e  h a n d l i n g  o f  e a c h .  T h e  e q u i p ­
m e n t  w a s  s t o r e d  i n  a  w a r e h o u s e  a c r o s s  t h e  
r i v e r ,  a n d  a t  e v e r y  t h r e a t  o f  f l o o d  i t  w a s  
b r o u g h t  o u t  a n d  h e l d  i n  r e a d i n e s s  o n  t h e  
s i d e w a l k s  f o r  u s e .  A l t h o u g h  f l o o d s  o f  
g r e a t  m a g n i t u d e  d i d  n o t  o c c u r  d u r i n g  t h e  
2 8  y e a r s  s u b s e q u e n t  t o  1 9 0 7 ,  t h e  w a t e r  o n  
s e v e r a l  o c c a s i o n s  r o s e  t o  a  h e i g h t  w h i c h  
n e c e s s i t a t e d  t h e  l a b o r i o u s  p r e p a r a t i o n  o f  
t h e  e q u i p m e n t .

T h e n  c a m e  t h e  r e c o r d  f l o o d  o f  1 9 3 6 ,  
u n f o r t u n a t e l y  s o  s u d d e n l y  t h a t  t h e r e  w a s  
n o t  s u f f i c i e n t  t i m e  t o  i n s t a l l  t h e  e q u i p ­
m e n t ,  a n d  s o m e  . $ 1 , 5 0 0 , 0 0 0  d a m a g e  
r e s u l t e d .  I n  t h e  l i g h t  o f  t h i s  d i s a s t e r  n e w  
e q u i p m e n t  w a s  d e s i g n e d  f o r  r a p i d  
h a n d l i n g  b y  a  s m a l l  c r e w  o f  m e n .  T h e  
l i g h t n e s s  o f  a l u m i n i u m  s u g g e s t e d  t h a t  t h i s  
m e t a l  m i g h t  w e l l  p r o v e  t o  b e  t h e  s o l u t i o n  
t o  t h e  p r o b l e m  o f  q u i c k  h a n d l i n g .  A  
s e r i e s  o f  e x p e r i m e n t s  w e r e  c a r r i e d  o u t ,  
a n d ,  a s  a  r e s u l t ,  n e w  e q u i p m e n t  w a s  
d e s i g n e d ,  c o n s i s t i n g  c h i e f l y  o f  a l u m i n i u m  
s h e e t  a n d  s t r u c t u r a l  a l l o y  s h a p e s .  T h e r e  
a r e ,  i n  a l l ,  f i v e  t y p e s  o f  b u l k h e a d :

F i r s t ,  t h e  r o l l i n g  t y p e  f o r  t h e  p r o t e c t i o n  
o f  d i s p l a y  w i n d o w s ,  c o n s i s t i n g  o f  a  s i n g l e  
s l i d i n g  w a l l  o f  m e t a l  b u i l t  u p  f r o m  a l u ­
m i n i u m  a l l o y  s h e e t  a n d  s e c t i o n s .  T h e s e  
a r e  h u n g  o n  f o u r - w h e e l e d  b a l l - b e a r i n g
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/C O M P O N E N T S
v-> for emergency 
bulkheads used in 
connection with the 
construction of the 
dam on the Ohio 
River near Galli- 
polis, Ohio. These 
are shown in course 
of fabrication at 
the works of the 
Nashville B r i d g e  
Co., Tennessee.

t r o l l e y s  m o u n t e d  o n  c e i l i n g  t r a c k s  e x t e n d ­
i n g  f r o m  t h e  p l a c e  o f  s t o r a g e  a t  t h e  r e a r  
o f  t h e  w i n d o w  s p a c e  t o  a  f l a n g e d  ' s t e e l  
f r a m e  l o c a t e d  a t  a  d i s t a n c e  o f  1 0  i n s .  f r o m  
t h e  p l a t e - g l a s s  w i n d o w .  T o  e q u a l i z e  w a t e r  
p r e s s u r e  o n  b o t h  s i d e s  o f  t h e  w i n d o w ,  
s m a l l  i n l e t s  a r e  l o c a t e d  b e l o w  t h e  w i n d o w s  
t o  a l l o w  t h e  w a t e r  t o  r i s e  b e t w e e n  t h e  
g l a s s  a n d  t h e  a l u m i n i u m  s i m u l t a n e o u s l y  
w i t h  t h e  r i s e  o u t s i d e .  T h e r e  a r e  1 ( 5  b u l k ­
h e a d s  o f  t h i s  r o l l i n g  t y p e ,  e a c h  b e i n g  9  f t .  
i n  h e i g h t  a n d  r a n g i n g  i n  l e n g t h  f r o m  8  f t .  
t o  2 4  f t .  T w o  m e n  c a n  m o v e  a  b u l k h e a d  
i n t o  p o s i t i o n  a n d  b o l t  i t  i n t o  p l a c e  w i t h i n  
f i v e  m i n u t e s .

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

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

P o r t a b l e  v e r t i c a l  c o m p r e s s i o n  b u l k h e a d s  
a r e  p r o v i d e d  f o r  c u s t o m e r  e n t r a n c e s ,  
w h e r e  i t  i s  o b v i o u s l y  u n d e s i r a b l e  t o  h a v e  
n o n  -  o r n a m e n t a l  a u x i l i a r y  e q u i p m e n t  
v i s i b l e .  F o u r  s e c t i o n s  a r e  p r o v i d e d  f o r  
e a c h  d o o r ,  e a c h  s e c t i o n  c o n s i s t i n g  o f  3 - i n .

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

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

A l t h o u g h  P i t t s b u r g  h a s  n o t  h a d  t o  
e n d u r e  a n y  f u r t h e r  f l o o d s  o n  t h e  1 9 3 G  
s c a l e ,  t h e r e  i s  a l r e a d y  a m p l e  t e s t i m o n y  t o  
t h e  s u c c e s s  o f  t h e s e  a l u m i n i u m  b u l k h e a d s .  
I n c i d e n t a l l y ,  t h e  c o r r o s i o n  r e s i s t a n c e  o f  
t h e  m e t a l  h a s  l e d  t o  a  w i d e  u s e  o f  a l u ­
m i n i u m  a n d  i t s  a l l o y s  o n  t h e  f i r s t  f l o o r .  
D r a w e r s  a n d  p a n e l s  o f  a l u m i n i u m  i n  t h e  
b a c k  o f  t h e  s h o w c a s e s  h a v e  b e e n  g r a i n e d  
t o  m a t c h  t h e  r e s t  o f  t h e  w o o d w o r k .

I n  t h e  v e n t i l a t i o n  t o w e r  o f  t h e  U . S .  
L i n c o l n  t u n n e l ,  w h i c h  l i n k s  N e w  Y o r k  
w i t h  N e w  J e r s e y ,  a l u m i n i u m  l o u v r e s  a n d  
s c r e e n s  h a v e  b e e n  f i t t e d  t o  p r e v e n t  t h e  
i n r u s h  o f  s n o w ,  s l e e t ,  r a i n ,  b i r d s  a n d  
i n s e c t s ,  w h i l s t  n o t  d e t r a c t i n g  f r o m  t h e  
v i s i b l e  w a r n i n g  o f  f i r e ,  w h i c h  i s  g i v e n  b y  
t h e  o b s e r v a n c e  o f  s m o k e  i s s u i n g  w i t h  t h e .  
e x h a u s t  a i r .  T h e  v a l u e  o f  a l u m i n i u m  i n  
t h i s  c o n n e c t i o n  i s  m a i n l y  o n e  o f  n o n -  
c o r r o d i b i l i t y ,  a n d ,  a s  l o u v r e s  a r e  o n l y  
l i g h t l y  s t r e s s e d ,  a n  a l l o y  c o n t a i n i n g  o n l y  
a  s m a l l  p r o p o r t i o n  o f  a l l o y i n g  c o n s t i t u e n t ,  
a n d  a v o i d i n g  c o p p e r ,  i s  u s e d  t o  o b t a i n  
m a x i m u m  c o r r o s i o n  r e s i s t a n c e .
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Road Signs and Advertisem ents
B e c a u s e  o f  i t s  r e s i s t a n c e  t o  c o r r o s i o n ,  

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

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

SHOWN at the left are units for 
air conditioning plant constructed 
in aluminium, which' has proved 
admirably suited to withstand the 
particular service conditions en­

countered in equipment of this type. 
Below are illustrated two further 
assemblies for an air-conditioning 
and ventilating system. L i g h t  
alloys, again, are employed.

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

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

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

e n a b l e s  i t  t o  b e  s e e n  i n  t h e  d a r k  b y  
a p p r o a c h i n g  t r a f f i c ,  d a z z l e  b e i n g  p r e ­
v e n t e d  b y  s u i t a b l e  e m b o s s i n g  o f  t h e  d i s c .  
I t  w a s  f o u n d  t h a t ,  b y  t h e  u s e  o f  a l u ­
m i n i u m ,  l i g h t e r  s t e e l  s u p p o r t s  c o u l d  b e  
e m p l o y e d ,  a n d  a l s o  t h a t  t h e  d i s c  r e t a i n e d  
i t s  r e f l e c t i v i t y  v e r y  w e l l .  T h i s  i s  p a r t i c u ­
l a r l y  i n t e r e s t i n g ,  a s  t h e  c l i m a t e  a t
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SHOWN above, to the 
left, and below, are 

f u r t h e r  e x a m p l e s  of 
assemblies designed for 
air c o n d i t i o n i n g  and 

ventilating. Ease of fab­
rication into complicated 
forms, high resistance to 
c o r r o s i v e  attack by a 
variety of media, and good 
heat-transfer properties 
are some of the qualities 
called for in materials 
used for these purposes.

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

T h e  K e y s t o n e  D a i r y  C o . ,  o f  P a r n a s s u s ,  
U . S . A . ,  h a v e  e r e c t e d  s i x  h i g h w a y  a d v e r ­
t i s i n g  s i g n s  i n  t h e  f o r m  o f  h u g e  m i l k  
b o t t l e s  c u t  f r o m  1 4 - g a u g e  3 S - H  s h e e t ,  
w h i l s t  2 0 0  p l a q u e s  o f  a l u m i n i u m  c a s t  w i t h  
r a i s e d  l e t t e r s  h a v e  b e e n  p l a c e d  a l o n g s i d e  
t h e  N o r t h  C a r o l i n a  h i g h w a y s  t o  i n d i c a t e  
p l a c e s  o f  h i s t o r i c  i n t e r e s t .

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

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

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

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

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

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

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

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

A l s o  i l l u s t r a t e d  i s  a  c a s t  a l u m i n i u m  
A x i f l o  p r e s s u r e  f a n  p r o d u c e d  b y  t h e
B .  F .  S t u r t e v a n t  C o .  ( A m e r i c a ) .  
D e s i g n e d  t o  m e e t  t h e  d e m a n d  f o r  a  c o m ­
p a c t  a n d  i n e x p e n s i v e  f a n  o f  t h e  a x i a l  f l o w  
o r  t h r u s t  t y p e ,  t h e  f a n  p o s s e s s e s  p r e s s u r e  
c h a r a c t e r i s t i c s  c o m p a r a b l e  t o  t h o s e  o f  a  
c e n t r i f u g a l - t y p e  b l o w e r .  I t s  p r i n c i p a l  u s e  
l i e s  i n  t h e  m o v e m e n t  o f  l a r g e  v o l u m e s  o f

P IC T U R E D  above is the Axiflo pressure 
■L fan in which a cast-aluminium fan 
wheel is employed in conjunction with an 
aluminium fan casing. At the left is a 
13 ft. diameter ventilating fan manufactured 
by the Foster-Wheeler Corp. It is built up 
from magnesium-alloy sand castings and 
weighs 650 lb. Still larger units have 
recently been constructed in ultra light alloy.

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

T h e  f a n  w h e e l s  a r e  s o l i d ,  i n t e g r a l l y  c a s t ,  
h e a t - t r e a t e d  a l u m i n i u m  a l l o y  f o r  h i g h  
s t r e n g t h  a n d  l o w  w e i g h t ,  a n d ,  w h e r e  
c o r r o s i v e  f u m e s  a r e  t o  b e  h a n d l e d ,  t h e  f a n  
c a s i n g  i s  a l s o  m a d e  o f  a l u m i n i u m .  T h e  
l i g h t  w e i g h t  o f  a l u m i n i u m  p l u s  i t s  r e s i s t ­
a n c e  t o  t h e  w e a t h e r  a n d  t o  m o s t  c o r r o s i v e  
a t m o s p h e r e s  a r e  c o m b i n e d  i n  t h i s  f a n  t o  
p e r m i t  l o w  c o s t  m o v e m e n t  o f  a i r  a g a i n s t  
r e s i s t a n c e .
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I N T E R N A T I O N A L  R E C O R D S  p e rh ap s  m ore than any other

game Rugby football has stimu­

lated friendly international rivalry. 

In tern atio n al m atches under 

Rugby Union rules were played 

from 1870 to 1939, the scores 

being, England won 107, lost 64, 

drew 20.

Metallurgically, the word “  Inter­

national ”  suggests alloys — for 

‘ I N T A L ’ a r e  m a k e r s  o f  

aluminium alloys for every con­

ceivable purpose. Make a note 

of the name now for your post­

war requirements.

International Alloys Ltd
m

1.1/1-44 A
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GEnERflL REFRACTORIES
L I M I T E D

B E N E F A X  H O U S E  • S H E F F I E L D  10 T E L E P H O N E  • S H E F F I E I O  31113i ?o

INTO THE VAST assem bly plants from which rise 
Britain's m ighty a ir fleets there  p ou r unending 
stream s of metals and m anufactured parts  from 
furnaces lined with Refractories. Just as the m akers 
of Refractories successfully carry  a la rge  w eight of 
wartime dem ands upon their shoulders — so in the 
e ra  of reconstruction their constant 
efforts to supply refractories of ev e r 
h ig h e r quality to m eet the increasing 
sev en ty  of m odern  conditions will play 
an im portant p a rt in build ing  the p eace ­
ful fleets of Britain's Air Transport.

F IR E  BR IC K S  * BASIC 
BR IC K S  * ACID-RESIST ING 
M A T ER IA LS  • CEMENTS 
A N D  C O M P O U N D S  
INSULATIO N • S IL IC A  
BR IC K S  * S IL L IM A N IT E  

SANDS
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CIRCULAR pavement light with metallized 
lateral face. Light transmission is 

notably increased by this practice. (After 
L o n g ,  “ J  o u r n .  S o c .  G l a s s  T e c h .  
1937 21/435.)

E v e n  m o r e  i n t e r e s t i n g  i s  t h e  l a r g e  v e n ­
t i l a t i n g  f a n ,  1 3  f t .  i n  d i a m e t e r ,  w h i c h  h a s  
b e e n  f a b r i c a t e d  b y  t h e  F o s t e r - W h e e l e r  
C o r p o r a t i o n .  T h i s  u n i t  i s  b u i l t  u p  f r o m  
m a g n e s i u m  -  a l l o y  s a n d  c a s t i n g s  a n d  
w e i g h s  0 5 0  l b .  A t t e n t i o n  s h o u l d  b e  p a i d  
t o  t h e  m e t h o d  o f  a s s e m b l i n g  t h e  b l a d e s  i n  
t h e  h u b ,  w h i c h  m a k e s  f o r  e c o n o m i c a l  
f a b r i c a t i o n  w i t h  r e l i a b l e  s e r v i c e .  L a r g e r  
u n i t s  h a v e  s i n c e  b e e n  c o n s t r u c t e d  i n  t h e  
u l t r a - l i g h t  a l l o y s .

I n  A m e r i c a  u s e  h a s  b e e n  m a d e  o f  a l u ­
m i n i u m  i n  a i r - c o n d i t i o n i n g  u n i t s  e m p l o y ­
i n g  a  m o d i f i e d  s y s t e m  o f  e l e c t r i c a l  d u s t  
p r e c i p i t a t i o n ,  w h i c h  h a s  b e e n  d e v e l o p e d  
b y  t h e  W e s t i n g h o u s e  r e s e a r c h  l a b o r a ­
t o r i e s .  T h e  d u s t  p a r t i c l e s  i n  t h e  a i r  a r e  
g i v e n  a n  e l e c t r i c a l  c h a r g e ,  b e i n g  d r a w n  
t h r o u g h  a  s e r i e s  o f  c e l l s  c o n s i s t i n g  o f  a l u ­
m i n i u m  p l a t e s ,  w h i c h  a r e  a l t e r n a t e l y  a t  
a  h i g h  p o t e n t i a l  a n d  e a r t h e d .  T h e  
c h a r g e d  d u s t  p a r t i c l e s  a d h e r e  t o  t h e s e  
p l a t e s ,  w h i l s t  p u r i f i e d  a i r  p a s s e s  o n .  A  
d e m o n s t r a t i o n  e q u i p m e n t  i n s t a l l e d  i n  a  
C h i c a g o  b u i l d i n g  c o m p r i s e d  3 6 9  u n i t s ,  
e a c h  o f  w h i c h  c o n t a i n e d  1 1 1  a l u m i n i u m  
p l a t e s ,  . 3  i n s .  b y  9  i n s .  i n  s i z e .  I t  i s  
c l a i m e d  t h a t  t h e  s y s t e m  g i v e s  v e r y  s a t i s ­
f a c t o r y  r e s u l t s .  I n  o n e  s u i t e  o f  C h i c a g o  
o f f i c e s  m o r e  t h a n  1 0 0 , 0 0 0  l b .  o f  a l u m i n i u m  
h a v e  b e e n  u s e d  i n  t h e  c o n s t r u c t i o n  o f  o n e  
o f  t h e s e  W e s t i n g h o u s e  e l e c t r i c  a i r  c o n d i ­
t i o n e r  u n i t s .  W i t h  a  g r i d  v o l t a g e  o f  5 , 0 0 0 ,  
i t  i s  c l a i m e d  t h a t  9 9  p e r  c e n t ,  d u s t  p r e ­
c i p i t a t i o n  i s  o b t a i n e d  w i t h  a  v o l u m e  o f  
2 7 2 , 7 0 0  c u b i c  f t .  o f  a i r  p a s s i n g  t h r o u g h

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

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

Rej-nse Collection
A m e r i c a ,  S w i t z e r l a n d  a n d  I t a l y  h a v e  

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

DOUBLE quadrant theodolite type DKI 
by Kern and Co., Ltd. This instru­

ment, which is of very massive construction, 
is notably lightened by the replacement of 
all conventional brass parts by others of 

aluminium. Such weight reduction is 
appreciated by engineers in the field.
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t h a t  S w i t z e r l a n d  w a s  t h e  f i r s t  i n  t h e  f i e l d  
h e r e .  T h e  Z u r i c h  m u n i c i p a l  a u t h o r i t i e s  
p u t  a n  e x p e r i m e n t a l  v a n  i n t o  u s e  i n  1 0 3 0 ,  
a n d  b y  1 0 3 4  t h e y  w e r e  s t e a d i l y  r e p l a c i n g  
t h e  o l d e r  g a l v a n i z e d - i r o n  v e h i c l e s ,  o v e r  
w h i c h  a l u m i n i u m  s h o w e d  d e c i d e d  a d v a n ­
t a g e s .  L i g h t  m e t a l  w a s  u s e d  f o r  t h e  v a n  
b o d i e s  a n d  a l s o  f o r  t h e  f a b r i c a t i o n  o f  c a n s  
f o r  h o l d i n g  s l a u g h t e r - h o u s e  a n d  b u t c h e r s ’ 
r e f u s e .  T h e s e  w e r e  f o u n d  t o  b e  f a r  m o r e  
r e s i s t a n t  t o  c o r r o s i o n  t h a n  g a l v a n i z e d  
i r o n ,  a n d  c a p a b l e  o f  m o r e  t h o r o u g h  
d e o d o r i z a t i o n  w i t h o u t  d a m a g e  t o  t h e  
m e t a l .

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

R e f u s e  c o l l e c t i o n  i n  N e w  Y o r k  m u s t  
n e c e s s a r i l y  b e  o n  a  l a r g e  s c a l e ,  a n d  3 1 5  
h u g e  d u m p  t r u c k s  h a v e  b e e n  f i t t e d  f o r  t h e  
p u r p o s e  w i t h  a l u m i n i u m  s i d e  d o o r s , ,  r o o f  
d o o r s  a n d  t a i l  g a t e s , . c o n s u m i n g  1 8 0 , 0 0 0  l b .  
o f  a l u m i n i u m  i n  a l l .

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

L igh t Metals in H ighw ay Illum ination  
I t  h a s  b e e n  p r e v i o u s l y  r e m a r k e d  h o w  

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

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

I t  i s  n o t  s u r p r i s i n g ,  t h e r e f o r e ,  t o  f i n d  
t h a t  s o m e  c o n s i d e r a b l e  u s e  h a s  b e e n  m a d e  
o f  t h e  l i g h t  m e t a l s  i n  i l l u m i n a t i n g  i n s t a l l a ­
t i o n s  o n  c i v i l  e n g i n e e r i n g  w o r k s .  L i g h t -  
m e t a l  s h e e t  i n  u n a l l o y e d  a l u m i n i u m  o r  i n  
a l u m i n i u m - m a n g a n e s e  a l l o y ,  c a s t i n g s  i n  
a l u m i n i u m - s i l i c o n  a l l o y  a n d ,  t o  a  s m a l l e r  
e x t e n t ,  f o r g i n g s  i n  t h e  s t r o n g e r  a l u m i n i u m  
a l l o y s  a r e  n o w  e m p l o y e d  t o  a n  i n c r e a s i n g  
e x t e n t  i n  t h e  b i g  l a m p s  u s e d  f o r  s t r e e t  a n d  
c i v i c  l i g h t i n g  a n d  f o r  t h e  i l l u m i n a t i o n  o f  
l a r g e  s t r u c t u r e s  s u c h  a s  d a m s .  T h e y  h a v e  
g i v e n  e v e r y  s a t i s f a c t i o n  i n  s e r v i c e ,  a n d  t h e  
e x t r a  i n i t i a l  c o s t  h a s  b e e n  s a v e d  s e v e r a l  
t i m e s  o v e r  b y  t h e  r e d u c e d  m a i n t e n a n c e  
c h a r g e s  a l o n e .  T h e  B . T . H .  M e r c r a  H  l a n ­
t e r n  i n s t a l l e d  i n  B r o m f o r d  L a n e ,  B i r m i n g ­
h a m ,  t o w a r d s  t h e  e n d  o f  1 9 3 4  i s  j u s t  o n e  
i n s t a n c e  o f  a  s t r e e t  l a m p  i n c o r p o r a t i n g  
a l u m i n i u m  a l l o y ,  t h e  l i g h t  m e t a l  b e i n g  
u s e d  f o r  t h e  t r u n k  o f  t h é  l a n t e r n .

C a s t  a l u m i n i u m  w a s  e m p l o y e d  f o r  t h e  
f a b r i c a t i o n  o f  f o u r  l a n t e r n s  i n s t a l l e d  i n  
t h e  B o u l d e r  D a m  i n t a k e  t o w e r s .  T h e s e  
l a n t e r n s ,  w h i c h  c o m b i n e  t h e  f u n c t i o n s  o f  
b e a c o n s  a n d  v e n t i l a t o r s ,  a r e  l a r g e  d o m e d  
s t r u c t u r e s ,  1 0  f t .  6  i n s .  h i g h ,  h e x a g o n a l  
i n  s h a p e  a n d  m e a s u r i n g  6  f t .  5  i n s .  a c r o s s
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t h e  f l a t s .  E a c h  w e i g h s  1 , 5 0 0  l b .  a n d  i s  
b u i l t  u p  f r o m  6 8  a l u m i n i u m  c a s t i n g s  
v a r y i n g  i n  s e c t i o n  f r o m  $  t o  £  i n . ,  c a s t i n g  
b e i n g  p e r f o r m e d  i n  g r e e n  s a n d  m o u l d s ,  
s k i n  d r i e d .  E a c h  l a n t e r n  i s  l i t  b y  s i x  
3 0 0 - w a t t  f l o o d  l a m p s ,  a n d  i n c o r p o r a t e s  
m a n y  i n t e r e s t i n g  f e a t u r e s  o f  d e s i g n .

A  p a r t i c u l a r l y  s t r i k i n g  a p p l i c a t i o n  o f  
a l u m i n i u m  r e f l e c t o r s  i s  i n  t h e  , l i g h t i n g  o f  
w h a t  i s  k n o w n  a s  P e n n s y l v a n i a ' s  ■ 
“  D r e a m  H i g h w a y , ”  w h i c h  i s  c l a i m e d  t o  
b e  n o t  o n l y  t h e  s a f e s t  b u t  a l s o  t h e  m o s t  
c o l o u r f u l l y  l i t  m o t o r  h i g h w a y  i n  t h e  
w o r l d .  T h r e e  d i f f e r e n t  c o l o u r s  a r e

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

I l l u s t r a t e d  i s  a  d o u b l e - q u a d r a n t  t h e o d o ­
l i t e  c o n s t r u c t e d  o f  a l u m i n i u m  a l l o y s .  T h e  
a d v a n t a g e  o f  l i g h t - a l l o y  f a b r i c a t i o n  f o r  
i n s t r u m e n t s  s u c h  a s  t h e s e  i s  o b v i o u s  a n d  
n e e d  n o t  b e  e n l a r g e d  u p o n .  I n  c o n n e c ­
t i o n  w i t h  i n s t r u m e n t s  o f  t h i s  t y p e ,  h o w ­
e v e r ,  i t  m a y  b e  o f  i n t e r e s t  t o  n o t e  t h a t  
o n e  o f  t h e  e a r l i e s t  u s e s  w h i c h  w a s  f o u n d  
f o r  a l u m i n i u m  w a s  i n  t h e  f a b r i c a t i o n  o f  
a n  e n g i n e e r ’ s  t r a n s i t .  T h i s  w a s  i n  1 8 7 6 ,  
a n d  c o n s t i t u t e d  p r o b a b l y  t h e  f i r s t

Table 1.—Aluminium Alloys Used in Smithfield Street Bridge.

Alloy .. 4 S.H. 53 S.T. 27 S.T. 17 S.T.
Ultimate strength'..................... 18.7 16 26.6 26
Yield point 17 13.4 22.4 15.6
Elongation in 2 ins 3 12 12 20
Brinell hardness 80 80 118 100
Where used............................... Tubing for

hand-rail
Rolled shapes 

for hand-rail
All floor members Basis of design

e m p l o y e d ,  y e l l o w  
s o d i u m  v a p o u r  i l l u ­
m i n a t i o n  b e i n g  
e m p l o y e d  a t  t e r ­
m i n a l  a p p r o a c h e s ,  
a n d  o u t s i d e . t h e  
t r a f f i c  i n t e r c h a n g e s ,  
b l u e - g r e e n  i l l u m i n a t i o n  f r o m  m e r c u r y  
v a p o u r  l a m p s  f o r  t h e  i n t e r i o r s  o f  t h e  
t u n n e l s ,  a n d  w h i t e  l i g h t  f r o m  i n c a n ­
d e s c e n t  l a m p s  i n  t h e  b u i l d i n g s  a t  t h e  
i n t e r c h a n g e s .  T h e  m e r c u r y  v a p o u r  u n i t s  
g i v e  a n  i l l u m i n a t i o n  o f  3 1  f t . - c a n d l e s  o n  
t h e  r o a d  a n d  p r o v i d e  a d e q u a t e  v i s i b i l i t y  
a l o n g  t h e  t u n n e l s  f o r  m o r e  t h a n  1 , 0 0 0  
f t . ,  t h i s  b e i n g  s u f f i c i e n t  t o  a l l o w  s a f e  d r i v ­
i n g  a t  s p e e d s  o f  m o r e  t h a n  6 0  m . p . h .  
M o t o r i s t s  a p p r o a c h i n g  a  t u n n e l  f i r s t  p i c k  
u p  t h e  y e l l o w  a p p r o a c h  l i g h t i n g  w h i c h  
s t a r t s  a t  a b o u t  1 , 5 0 0  f t .  f r o m  t h e  t u n n e l  
e n t r a n c e .  T h e  s p a c i n g  o f  t h e  l i g h t s  
b e c o m e s  c l o s e r  t o w a r d s  t h e  t u n n e l ,  s o  
t h a t  t h e  i l l u m i n a t i o n  g r a d u a l l y  b u i l d s  u p  
t o  t h a t  p r e v a i l i n g  i n  t h e  t u n n e l .
Portable Equipm ent

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

a s s e m b l y  o f  a l u ­
m i n i u m  f a b r i c a t e d  
p a r t s  i n  t h e  U . S . A .  
I t  w a s  b u i l t  b y  W .  
a n d  L .  E .  G u r l e y ,  
o f  T r o y ,  N e w  
Y o r k ,  o f  a l u ­

m i n i u m  t u b i n g  w h i c h  h a d  b e e n  b o u g h t  
i n  P a r i s  b y  W m .  G u r l e y ,  a n d  o f  c a s t i n g s  
w h i c h  t h e y  m a d e  t h e m s e l v e s  f r o m  a l u ­
m i n i u m  m e t a l  c o s t i n g  $ 1 . 3 0  p e r  o z . !  I n  
1 9 0 9  i t  w a s  r e t u r n e d  t o  t h e  m a k e r s  f o r  

r e p a i r  a n d  w a s  p r o m p t l y  e x c h a n g e d  f o r  
a  n e w  i n s t r u m e n t .  I t  n o w  r e s i d e s  i n  t h e  
m u s e u m  o f  i t s  m a k e r s .  T h i s  i n s t r u m e n t  
h a d  b e e n  i n  c o n s t a n t  u s e  a n d  h a d  g i v e n  
t r o u b l e - f r e e  s e r v i c e  b e t w e e n  1 8 7 6  a n d  
1 9 0 9 ,  w h i c h  i s  e x c e l l e n t  t e s t i m o n y  f o r  t h e  
m e t a l ,  b e a r i n g  i n  m i n d  t h a t  t h e  a l u ­
m i n i u m  o f  1 8 7 6  w a s  v e r y  c r u d e  i n  c o m ­
p a r i s o n  w i t h  t h e  p u r e  m e t a l  a n d  a l l o y s  
o f  c l o s e l y  c o n t r o l l e d  c o m p o s i t i o n  w h i c h  
a r e  a v a i l a b l e  f o r  t h e  u s e  o f  i n s t r u m e n t  
m a k e r s  a n d  c i v i l  e n g i n e e r s  o f  t o - d a y .

A l s o  f r o m  A m e r i c a  c o m e s  n e w s  o f  a  
r o a d - c h e c k i n g  e q u i p m e n t  w h i c h  h a s  b e e n  
c o n s t r u c t e d  i n  a l u m i n i u m  a l l o y .  I t s  i n t r o ­
d u c t i o n  f o l l o w e d  a  d e c i s i o n  o f  t h e  O r e g o n ,  
U . S . A . ,  H i g h w a y s  D e p a r t m e n t  t h a t  
i r r e g u l a r i t i e s  i n  r o a d  s u r f a c e s  s h o u l d  n o t

Table 2.— Maximum Stresses Recorded In 
Tests on Original Flooring Test Panel.

8-In. distributor channel .. 3.7 tons per sq. in.
8-in. joist .. .. .. 7.9 tons per sq. in.
•ft-in. tread plate .. .. 9.5 tons per sq. in.
J-in. tread plate .. .. 7.7 tons per sq. in.
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e x c e e d  0 . 0 7  i n .  i n  1 0  i t . ,  a n d  i t s  p u r p o s e  
i s  t o  r e c o r d  t h e  c o n t o u r  o f  t h e  r o a d  o n  
a  s u i t a b l e  c h a r t .  T o  e n a b l e  t h e  a p p a r a ­
t u s  t o  b e  h a n d l e d  b y  o n e  m a n ,  l i g h t  a l l o y s  
h a v e  b e e n  u s e d  e x c l u s i v e l y  i n  t h e  c o n  
s t r u c t i o n  o f  t h e  i n n e r  f r a m e .  T h e  i n s t r u ­
m e n t  c o n s i s t s  e s s e n t i a l l y  o f  a n  1 1  - f t .  
s e c t i o n  o f  a n  a l u m i n i u m  g i r d e r — a  7 - i n .  
a l u m i n i u m  f  b e a m — s u p p o r t e d  o n  l e v e l ­
l i n g  s c r e w s ,  w h i c h  i s  s e t  t o  s p a n  t h e  
p o r t i o n  o f  t h e  r o a d  t o  b e  t e s t e d .  A  s l i d i n g  
c a r r i a g e  w h i c h  r u n s  a l o n g  t h e  g i r d e r  
c a r r i e s  a  d o u b l e - e n d e d  a r m ,  o n e  e n d  o f  
w h i c h  r e s t s  o n  t h e  r o a d  s u r f a c e  w h i l s t  t h e  
o t h e r  e n d  c a r r i e s  a  p e n c i l  a n d  c h a r t  o n  
w h i c h  a  r e c o r d  o f  t h e  r o a d  p r o f i l e  c a n  
r a p i d l y  b e  t r a c e d .  T h e  u s e  o f  a l u m i n i u m  
e n a b l e d  a n  i n s t r u m e n t  t o  b e  p r o d u c e d  
w e i g h i n g  o n l y  5 5  l b .  w h i c h  c a n  b e  
h a n d l e d  e a s i l y  b y  o n e  m a n .

T h e  S t a t e  o f  U t a h  h a s  a  s t a n d a r d  s n o w  
s a m p l e r  f o r  u s e  i n  s u r v e y i n g  o p e r a t i o n s ,  
c o n s i s t i n g  o f  a  t u b e  c a r r y i n g  a  c u t t e r  a t  
t h e  l o w e r  e n d .  T h e  t u b e  i s  f a b r i c a t e d  
f r o m  2 2 - g a u g e  a l u m i n i u m  s h e e t  a n d  h a s  
a n  e x t e r n a l  d i a m e t e r  o f  I f  i n .  T h e  
c u t t e r  i s  o f  s t e e l .

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

Unloading Booms
B e c a u s e  o f  i t s  l o w  d e n s i t y  a n d  s o f t n e s s  

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

a l u m i n i u m ,  t h e  b o o m  c o u l d  b e  i n c r e a s e d  
i n  l e n g t h  b y  4 6  p e r  c e n t . ,  w h i l s t  t h e  l o a d  
o n  t h e  s h i p  w a s  o n l y  i n c r e a s e d  b y  3 0  p e r  
c e n t .  T h u s ,  a  b o o m  w a s  c o n s t r u c t e d  
2 2 5  f t .  6  i n s .  i n  o v e r a l l  l e n g t h  w i t h  a  
w o r k i n g  r a d i u s  o f  2 1 8  f t .  t o  r e p l a c e  a  
s t e e l  b o o m  o f  1 5 0  f t .  w o r k i n g  r a d i u s .  
T h e  t o t a l  w e i g h t  o f  t h e  a l u m i n i u m  
p o r t i o n  w a s  1 3  t o n s ,  a n d  i t  i s  u s e d  t o  
s u p p o r t  a  l o a d  o f  1 6  t o n s .  G e n e r a l l y  
s p e a k i n g ,  i n  s t r u c t u r e s  o f  t h i s  t y p e , ,  t h e  
u s e  o f  a l u m i n i u m  e n a b l e s  t h e  l e n g t h  o f  
t h e  b o o m  t o  b e  i n c r e a s e d  b y  3 5  p e r  c e n t ,  
w i t h o u t  i n c r e a s i n g  t h e  l o a d i n g  o f  t h e  
s h i p .

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

A l u m i n i u m  c o n s t r u c t i o n  h a s  a l s o  b e e n
e m p l o y e d  f o r  t h e  c o n s t r u c t i o n  o f  a  v e r ­
t i c a l l y  e x t e n d i n g  p l a t f o r m  d e s i g n e d  f o r  
t h e  r e p a i r  o f  s t r e e t  l i g h t i n g  f i x t u r e s  a n d  
o v e r h e a d  c a b l e s .  T h e  p l a t f o r m ,  w h i c h  i s
4  f t .  w i d e ,  i s  m a d e  w h o l l y  o f  a l u m i n i u m  
a n d  w e i g h s  6 3 0  l b . ,  c o m p a r e d  w i t h  1 , 6 4 5  
l b .  f o r  a  s i m i l a r  s t r u c t u r e  i n  s t e e l .

A s  a  f i n a l  e x a m p l e  o f  t h e  d i v e r s i t y  o f  
w a y s  i n  w h i c h  l i g h t  m e t a l s  a r e  o f  i n t e r e s t  
t o  t h e  c i v i l  e n g i n e e r  m a y  b e  m e n t i o n e d  a n  
a p p l i c a t i o n  i n  w h i c h  t h e  h e a t  i n s u l a t i n g  
p r o p e r t i e s  o f  c r u m p l e d  a l u m i n i u m  f o i l  a r e  
e m p l o y e d  t o  a d v a n t a g e  a s  a  m e d i u m  f o r  
t h e r m a l  i n s u l a t i o n .
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HEAD ING  CAPAC ITY 
O F  R I V E T  W I R E
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Describing the Theory and 
Practice o f a New Testing 
System Designed to Meet 
Production Requirements. 
A f t e r  R a ja k o v ic s  and 
T eub 1er, “A lu m in iu m ” 
(  Germany), 1942/241 j  ; 160

d ia m e te r  is re p ro d u ce d  from  th e  sp ec ifica tio n s  
re fe rred  to  in w h ic h  i t  is la id  dow n  t h a t  th e  
h e ad in g  te s t  sh a ll be  c a rr ie d  o u t  u n d e r  a  press.

In  th e  case  of a g e -h a rd en in g  a llo y s  w h ich  
c a n n o t b e  h e ad e d  in  th e  fu lly  h a rd e n ed  s ta te ,  
sp ec ia l s ign ificance  is a t ta c h e d  to  th e  t im e  
pe rio d  d u r in g  w h ich  th e  m a te r ia l  m a y  s till b e

Fig. 1 (above).—Apparatus for beading 
test pieces to a determined head height 
in a single stroke : A, unheaded wire; 
B, adjustment ring; C. heading die; 

D. head wire.

Fig. 2 (right). —Effect of heading 
stroke on apparent heading capacity 
of age-hardened duralumin 681H rivet 
wire. 6 mm. diameter. Wire, projecting 
9 mm. from heading die upset to give 
flat head : continuous line, upset from 
9 mm. in steps of 0.6, 0.8 and 8 mm.; 
broken line, initial height to height of 
upset from 9 mm. to 3.9 mm. in one 
stroke, and further headed in steps 

of 0.2, 0.6 and 0.8 mm.
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FO R  th e  a d e q u a te  a sse ssm en t o ( th e  q u a l i ty  of 
lig h t-a llo y  w ire  fo r  riv e ts  i t  is n ecessa ry  to  

d e te rm in e  n o t  o n ly  s h e a r  s tre n g th  b u t  a lso  th e  
h e a d in g  p ro p e rtie s . V ario u s  fa c to rs  to  be  con ­
s id ered  w h en  in v e s tig a tin g  s h e a r  s tre n g th  h a v e  
a lre a d y  b een  considered  b y  R a ja k o v ic s  an d  
B lo h m  in  "  A lu m in iu m  ”  (G e rm a n y ), 1939 / « /  
219,* b u t  c o n d itio n s  g o v e rn in g  h e a d in g  q u a litie s  
a re  s till  la rg e ly  u n k n o w n .

Current Tests lor H eading Properties 
A cco rd in g  to  te c h n ic a l sp ec ifica tio n s  la id  

dow n  b y  th e  R e ich  V e rb a n d  d e r  d e u tsc h e n  L u f t­
fa h r tin d u s tr ie ,  a  w ire is defined  a s  h e ad a b le  
w h en  i t  is  c ap a b le  of b e in g  u p s e t to  fo rm  a  fia t 
h e a d  o f g iv en  d im en sio n s  w ith o u t th e  occu rren ce  
of A ssuring  o r of v is ib le  g ra in  g ro w th . A n  
a c c o m p a n y in g  ta b le  sh ow ing  th e  re la tio n sh ip  
b e tw ee n  w ire  d ia m e te r  a n d  p e rm iss ib le  h e ad

HEADING AD JUSTM ENT  
IN MM.

h ead ed  a f te r  so lu tio n  tre a tm e n t ,  t h a t  is, b e fo re  
ag e -h a rd en in g  h a s  p ro ce ed ed  to o  fa r. T h e  
d u ra tio n  of th is  p e rio d  is  o b v io u s ly  d e p e n d e n t 
on  th e  te m p e ra tu re  a t  w h ic h  th e  m a te r ia l is 
s to re d  a f te r  so lu tio n  t r e a tm e n t ,  a s  d iscussed  b y  
R a jak o v ic s  a n d  B lohm  in "  Z. M e ta llk u n d e ,"  
1939/31/137. T h e  s h o r te s t  tim e  in te rv a l for 
s to ra g e  a t  room  te m p e ra tu re  in  th e  case  of a n  
a lu m in iu m -c o p p e r-m ag n e s iu m  a llo y , a cc o rd in g  
to  D .l.N .1713  w as s e t  a t  tw o  h o u rs . In  th e  
case  of th e  r iv e t  a llo y  D u ra lu m in  LN 93, th e  
in te rv a l m a y  b e  a s  long  as fo u r h ou rs .

A p a rt, h o w ev er, from  th e  spec ified  m in im u m  
tim e  p e rio d  d u r in g  w h ic h  th e  h e ad in g  o p e ra tio n  
m a y  b e  ca rr ie d  o u t, th e  to ta l  p e rio d  d u r in g  
w h ic h  i t  is p o ssib le  to  h e ad  th e se  r iv e t  w ires

* For complete list of references see '* Aluminium ”
(Germany), 1942/24/5.
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Fig. 3. Variation of shear strength and Vickers' 
Hardness during age-hardening, of two wires in 

Duralumin LN.93, 6 mm. diameter.

so lu tio n  tre a tm e n t  be  s u b je c te d  to  h e a d in g  n o t 
o n ly  u n til  a  h e ad  o f g iv e n  d ia m e te r  b e  o b ta in e d , 
b u t  a lso  u n til th e  first s igns  of A ssuring  a p p e a r , 
th e n  th e  h e ig h t  o r d ia m e te r  of th e  h e a d  o b ta in e d  
g iv es  a  good in d ic a tio n  o f th e  c a p a c ity  of th e  
m a te r ia l fo r p la s t ic  d é fo rm a tio n , a n d  th u s  fo r 
its  h e ad in g  c a p a c ity .  T h is  m e th o d  is sp ec ia lly  
a d v a n ta g e o u s  fo r te s t in g  th e  h e a d a b il i ty  o f th o se  
a llo y s  w here  th is  q u a l i ty  is in d e p e n d e n t o f s to r­
age  tim e , i.e ., fo r  a ll th e  n o n -ag e -h a rd en in g  
a llo y s . I t  is, h o w ev er, e q u a lly  a p p lic a b le  to  
th o se  c o m p o sitio n s  w h ich  m a y  lie h e ad e d  in th e  
fu lly  a g ed  c o n d itio n , fo r  e x am p le , D u ra lu m in  
6S1H.

In  th e  case  o f th o se  a llo y s  w h ic h  m u s t be  
h e ad ed  b e fo re  ag e  h a rd e n in g  lias b een  co m ­
p le te d ,, th e  lim itin g  p o in t  fo r h e ad in g  m u s t  be 
d e te rm in e d  w ith in  a  g iv en  p e rio d . I t  is 
e v a lu a te d  from  a  c u rv e  re la tin g  s to ra g e  tim e  
a f te r  so lu tio n  t r e a tm e n t  to  th e  p o in t  a t  w h ich  
it  is s till p ossib le  to  o b ta in  a  sa tis fa c to ry  h e ad . 
T h is  re la tio n s h ip  is l in e a r  a n d  th e  m ax im u m
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is a lso  of in te re s t. H ith e r to  th is  h a s  b een  d e te r ­
m in ed  b y  te s t in g  a  n u m b e r  o f sam p les  a t  v a rio u s  
tim e  in te rv a ls  a f te r  so lu tio n  tre a tm e n t .  C learly , 
a t  a  c e r ta in  s tag e , sa tis fa c to ry  h e ad s  w ill n o t 
be  o b ta in a b le ,  a n d , a t  th is  p o in t, th e  re q u ire d  
m a x im u m  p e rio d  m a y  b e  fixed . U n fo r tu n a te ly , 
th is  m e th o d  suffers  fro m  th e  d is a d v a n ta g e  t h a t  
b y  reaso n , s ay , o f m in u te  v a r ia tio n s  in  p o s itio n , 
v a ry in g  deg rees o f seg reg a tio n , e tc .,  p e rm issib le  
t im e  in te rv a ls  v a ry in g  fo r  a n y  g iv en  w ire  from  
6-24 h o u rs  m a y  re a d ily  b e  o b ta in e d . T h is  diffi­
c u l ty  c an  b e  o v e rc o m e  o n ly  b y  c o n tin u o u s  
te s t in g  of a  v e ry  la rg e  n u m b e r  o f sam p les  in  a n v  $ 
one  b a tc h . '  o

H eading L im it
T o  a v o id  th e ' u n c e r ta in tie s  d e sc rib ed , th e  

a u th o rs  h a v e  d e v ise d  a  new  te s t  sy s te m  to  d e te r ­
m in e  w h a t  m a y  b e  d esc rib ed  as" th e  “  l im it  of 
h e a d a b il i ty  th is  te rm  e m b ra c in g  a lso  th e  tim e  
fac to r.

I f  a  te s t  p iece  a t  a  g iv en  tim e  in te rv a l a f te r
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Rg. 4.—Variation of heading capacity (expressed 
in height of head and diameter of head) with 
age-hardening for two 6-mm. diameter wires in 

Duralumin LN.93.
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Figr. 5.—Influence of speed of deformation on 
Heading capacity of rivet wire in Duralumin LN.93,
5 mm. diameter, upset to give flat head, material 
tested 6 hours after quenching from 505°C. Shear 
strength on wire, 24.1 Kg./mm.-, 7.3 mm. of wire 

allowed for formation of head.

p e rm issib le  s to ra g e  tim e  m a y  be  d e d u ce d  w ith  
su ffic ien t a c c u ra c y  fo r  a ll p ra c tic a l p u rp o ses.
Influence o f Degree o f U psetting  

B efo re  a d o p tin g  th e  new  te s t  m e th o d  to  be 
d e sc rib ed  fo r e v a lu a tin g  th e  l im it  o f R ea d ab ility  
o f r iv e t  w ires, i t  w as  th o u g h t  nece ssa ry , first, to  
see w h e th e r  u p s e tt in g  in  s tag es , o r in  on e  c o n ­
tin u o u s  s tro k e , p ro d u c ed  a n y  d ifference  in  th e  
p o in t  a t  w h ich  fissu ring  f irs t o ccu rred . T o  in v e s ­
tig a te  th is  p o in t  D u ra lu m in  681H in  th e  form  of 
6 m m . d ia m e te r  w ire  w as  c hosen . As th is  a lloy  
m a y  be  h ead ed  in  th e  fu lly  h a rd e n e d  s ta te  it 
is c le a r  th a n  a n y  effect d u e  to  s to ra g e  t im e  is 
a u to m a tic a lly  e lim in a te d . T h e  m e a n  sh ea r  
s tre n g th  of th e  w ire  e x am in ed  w as 24.6 k g . /m m .3 
T h e  w ire  w as f irs t s u b je c te d  to  h e a d in g  in  a 
p n e u m a tic  h e a d in g  m a c h in e  to  g iv e  a  h e ad  of 
9 m m . d ia .,  a  s tee l d ie  b e in g  used  fo r th e  p u r ­
pose; th is  b e in g  d o n e  in one  series  in a  single  
s tro k e  o f 2.9 m m . a n d  th e n  in a  second  series  in 
s tag e s  o f 0.2, 0.4 a n d  0.8 m m . u n til  th e  first 
s igns  o f fissu ring  a p p e a re d .
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Fig. 6.—Curve for ipeed of deformation during 
upsetting to form flat headed rivet, for 6 mm. w-ire 
in Duralumin LN.93. Testing carried out 3 hours 
after quenching, wire upset from 9 mm. high 
to 2.5 mm. high. Test earned out on squeeze 

riveter normally adjusted.

In  th e  case  o f th is  second  series  it is c lear 
th a t  th e  d im in u tio n  in  h e ig h t of th e  r iv e t  h ead  
a t  a n y  g iv en  s tag e  of u p s e tt in g  becom es con ­
s ta n t ly  less th a n  t h a t  fo r w h ich  th e  p ress  w as 
a d ju s te d . T h is  m ig h t be e x p ec ted  a s  re s is tan c e  
to  d e fo rm a tio n  increases a n d  ca lls  fo r th  a  co rre­
sp o n d in g  in c rease  in  th e  b a c k  reac tio n  of th e  
press, i n  o rd e r  th a t  a  m ore  ra p id  a n d  c o n s ta n t 
deg ree  of u p s e tt in g  cou ld  b e  o b ta in e d , th e  
a d ju s tm e n t  of th e  press w as c a l ib ra te d  to  g ive 
co n s is te n t h e ad in g  s tages  of 0.2 m m . F ro m  th e  
re su lts  o b ta in e d  th e  a r i th m e tic  m ea n  b e tw een  
th e  v a lu e s  fo r th e  sm alle s t h e ig h t of r iv e t  h e ad  
free o f c ra ck s  a n d  th e  h e ig h t a t  w h ich  fissures 
beg in  to  a p p e a r  w as d ed u ced .

A fu r th e r  series, o f te s ts  w as th en  c o n d u c ted , 
co m m en cin g  w ith  th e  6 m m . w ire  a lre a d y  u p se t 
to  g iv e  a  b e a d  of 9 m m . d iam . a n d  fu r th e r  u p s e t­
tin g  in  s tag e s  o f 0.4-0.S m m . u n ti l  fissuring  
a p p e a re d . A gain  a  m ean  v a lu e  w as e x tra c te d . 
In  th e  p a r t ic u la r  in v e s tig a tio n  co n ce rn ed  here , 
v a lu e s  for h e a d in g  in s tag e s  of 0.2 m m . w ere 
ren d e red  u seless b y  th e  a cc id e n ta l k in k in g  of 
th e  w ire . F in a lly , h e ad in g  h e ig h ts  w ere  d e te r-
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Fig. 7.—Effect of speed of deformation on the 
apparent heading capacity of 6 mm. wire in 
Duralumin LN.93. upset to give flat headed rivet, 
three hours a f t e r  quenching from 505CC. Upset 
from height of 9 mm. to 2.5 mm., shear strength of 
material 23.3 Kg./mm.2: o—headed in universal 
testing machine; x—headed in squeeze riveter.

m in ed  fo r s ing le -stage  u p s e tt in g  u n ti l  fissu ring  
a p p e a re d . T h e  d a ta  o b ta in e d  a re  su m m arized  
in F ig . i .

I t  w ill b e  n o tic e d  t h a t  fo r a  p ress  a d ju s tm e n t 
o f 8 m m . u p se tt in g , a  r iv e t  h e a d  2.4 m m . h igh  
w as  o b ta in e d . I t  w ill b e  o b se rv ed  t h a t  c a p a c ity  
fo r h e ad in g  increases w ith  inc rease  of press 
s tro k e ; ¡11 a d d itio n , h e a d in g  c a p a c ity ,  a s  d e te r ­
m in ed  fo r  a  s ing le  e ffec tive  s tro k e  o f 3-9 m m . 
a n d  fo r th e  sam e  deg ree  o f u p s e tt in g  b y  s tag es , 
is g re a te r  th a n  h e ad in g  c a p a c ity  d e te rm in e d  
u n d e r  th e  sam e  tw o  se ts  of co n d itio n s  co m ­
m en c in g  from  6 m m . w ire  a lre a d y  u p s e t to  g ive 
a  h ead  9 m m . d ia m e te r .

T h e  o p tim u m  v a lu e  fo r h e ad in g  c a p a c ity  is 
y ie ld ed  b y  a  single  s tro k e  u p s e t o p e ra tio n . T h e  
re su lts  o f th e se  in v e s tig a tio n s  sh o w ed  th a t ,  in 
gen era l, th e  re su lts  of d e te rm in a tio n  of h e ad in g  
c a p a c ity  a re  o n ly  co m p a ra b le  w h en  u p s e tt in g  
h a s  b een  c a rried  o u t  u n d e r  co n d itio n s  o f eq u al 
e ffec tiv e  s tro k e . I n ‘o th e r  w o rd s , o n ly  b y  u p se t-
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t in g  in a  s ing le  s tro k e  c an  th e  tru e  
h e a d in g  c a p a c ity  of th e  m a te r ia l 
in th e  riv e t-h ea d in g  p re ss  be 
e v a lu a te d  a n d  be in d e p e n d e n t of 
a ll e x te rn a l in te rfe r in g  fac to rs .

Description of N ew  A pparatus  
I t  h a s  a lre a d y  been sh o w n  t h a t  

t ru e  c a p a c ity  fo r h e a d in g  c a n n o t 
be  d e te rm in e d  b y  s tep w ise  d e ­
fo rm atio n . F o r  th is  reason , h e a d ­
ing  c ap a c ity  is re -defined  b y  th e  
a u th o rs  as  th e  sm a lle s t h e ig h t of 
h e ad  w h ich  m a y  be g iv en  to  a 
te s t  p iece in a  s ingle  s tro k e  w ith ­
o u t th e  a p p e a ra n c e  of A ssuring, 
a n d  fo r th e  a t ta in m e n t  o f a  g iv en  
h e ad  d ia m e te r . T h is  p o in t is 
te rm e d  “  l im it  o f h e a d a b il i ty ."  
In  c o n tra s t  to  p re v io u s  te s tin g  
m e th o d s  th is  sy s te m  g ives a n  
im m ed ia te  e v a lu a tio n  of th e  h e a d ­
ing  c a p a c ity  o f th e  m a te ria l. I t  
is to  be  u n d e rs to o d  th a t  th e  final 
d ia m e te r  se lec ted  fo r th e  h e a d  
m u s t be  so ch osen  a s  to  co rrespond

Fi«. 9.-1
capacity

Fig. 8.—Autographic recording,of upsetting process carried 
out in universal testing machine. Graph refers to 6 mm. 
diameter wire in Duralumin LN.93. Upset to give flat­
headed rivets 3 hours after quenching from 505°C. Material 

upset from 9 mm. to 2.5 mm. at a speed of 10 mm./min.

to  th e  d esired  h e ig h t o f h ead . R e s u lts  a re  b ased  
o n  th e  h e ig h t ra th e r  th a n  th e  d ia m e te r  of th e  
r iv e t  h e ad  a s  th e  fo rm er is m ore  eas ily  con ­
tro llab le  th a n  th e  la t te r .

S ing le  s ta g e  u p s e tt in g  to  a n y  re q u ire d  h e ig h t 
of h e ad  is a c h iev e d  b y  th e  use o f rings p laced  
b e tw een  th e  h e ad in g  d ie  a n d  th e  p u n c h , as  
sh o w n  in F ig . 2. T h e  m a te r ia l to  be in v e s ti­
g a te d  sh o u ld  b e  ex am in ed  b e fo reh an d  to  d e te r ­
m in e  th e  d eg ree  o f sp rin g -b a c k  i t  is lik e ly  to  
e x h ib it .  T h is  sp rin g -b a ck , h ow ever, is q u ite  
sm all a n d , in  th e  case  o f a  6 m m . w ire  in 
D u ra lu m in  6S1H re q u ire d  to  g iv e  a  h ead  h e ig h t 
of 3.3 m m ., a m o u n ts  to  o n ly  a b o u t  0.1 m m .; 
th is  m a y  be  c o rre c ted , how ever, b y  rem o v in g  
a  co rre sp o n d in g  a m o u n t from  th e  rin g s  p laced  
on  th e  d ie  face .

T h e  cou rse  of a  ty p ic a l te s t  is illu s tra te d  in 
T a b le  2. T h e  te s t  co m m en ces  w ith  a  w ire  d ia ­
m e te r  6 m m . u p s e t to  g iv e  a  h e ad  3 m m . 
d ia m e te r . I f  th e  m a te r ia l successfu lly  w ith ­
s ta n d s  th is  o p e ra tio n  th e  h e ad  is now  u p s e t to
2.4 m m . h ig h . S h o u ld  th is  be  u n sa tis fa c to ry , 
t h a t  is, sh o u ld  fissu ring  a p p e a r ,  th e n  a  new  te s t

HEIGHT OF HEAD IN MM.

-Effect of speed of déformation on the apparent heading 
of fully aged rivet wire in Duralumin 68IH. 5 mm. diameter 
(left); a Duralumin LN.93, 6 mm. diameter (right).

is c a r r ie d  o u t to  o b ta in  a  h e ad  2.7 m m . h igh . 
A cco rd ing  as w h e th e r  o r n o t th is  te s t  is success­
ful, th e  l im it o f h e a d a b il i ty  fo r th e  m a te ria l 
will be  e ith e r  2.7 o r  3 m m .

F ro m  T a b le  2 i t  w ill b e  seen  th a t  w ith  q u ite  
a  sm all n u m b e r  of te s t  p ieces a n d  o p e ra tin g  in 
s te p s  of 0.3 n u n ., a  ran g e  of h ead  h e ig h ts  from  
1.5-4.5 m m . m a y  be  c o v ered . F o r  a  w ire  of 
6 m m . d ia m ., u p s e tt in g  in a m o u n ts  o f 0.3 111111. 
g ives a  s a tis fa c to ry  e n ough  p ra c tic a l  in d ica tio n  
of th e  h e ad in g  c a p a c ity  o f th e  m a te ria l, 12-20 
te s t  p ieces b e in g  su ffic ien t fo r th e  p u rp o se . In  
th e  sam e  w ay , o p e ra tin g  on  w ires o f 2-3 m m . 
d ia m ., s ing le  s tag e  u p se ts  o f 0.1 m m . w ould  be 
ch o sen . F o r  w ires 3.5-5 m m . d ia m ., u p s e tt in g  
w ould  be  in c rea se d  b y  0.2 n u n . fo r each  su c ­
ceed in g  te s t  piece. S im ila r ly , fo r 6 o r  7 m m . 
w ires, in c re m e n ts  of 0.3 m m . w o u ld  b e  used ,

Fig. 10.—Pressure stroke diagram for heading of 
6 mm. diameter wire in Duralumin LN.93. Material 
upset to a flat-headed rivet 3 hours after quenching 
from 505° C. ; 9 mm. of wire allowed for formation of 
rivet head 2.5 mm. high: continuous line—squeeze 

riveter broken line—universal testing machine.m
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W e  design and build presses up to
8,000 tons power for extruding hard 
and soft metals, lead cables, cable 
sheathing, carbon electrodes, and 
other suitable materials.

W e  provide complete pump and 
accumulator installations to 

v operate these presses. jk
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w h ils t fo r w ires of 8 a n d  9 m m . d iam . 
in c rem e n ts  of 0.4 m m . w o u ld  be  
chosen .

T h e  h e ig h t of th e  firs t h e a d  chosen 
in  th e  te s t  is se lec ted  su ch  t h a t  i t  is 
a lw a y s  sm alle r b y  one s tag e  th a n  th e  
specified  r iv e t  h e a d  w ith in  th e  g ro u p . 
In  T a b le  2 a re  g iv en  v a lu e s  sh ow ing  
b y  w h a t  a m o u n t th e  m a te ria l m a y  b e  
u p s e t b e y o n d  th e  re q u ire d  deg ree  as 
la id  dow n in th e  sp ec ifica tio n s . If 
th e  specified  h e a d  h e ig h t c a n n o t b e  
re a ch e d , th e se  v a lu e s  th e n , of course, 
w ill be  n eg a tiv e .

A c c o m p an y in g  th is  a c c o u n t w ill be  
found  n u m ero u s  c u rv es  d e m o n s tra tin g  
th e  p ra c tic a l a p p lic a tio n  of th e  new  
m e th o d . A s a  rid e r to  th e  w o rk  
ca rried  o u t b y  th e  a u th o rs  i t  a p p e a re d

F ig . 12.— Effect of sp e ed  of d e fo rm atio n  o n  th e  a p p a re n t  h e a d in g  
c a p ac ity  of a  6 m m. d iam e te r  riv e t w ire in a n  a lu m in iu m -z in c- 
m ag n esiu m  allo y  m ateria l tes ted  2 h o u rs  (A) a n d  a lso  10 d a y s  (B) a fte r  

so lu tio n  tre a tm e n t a n d  q u e n c h in g  in  w a te r  from  440°C .

ST O R A G E  T IM E :  H O U R S  A T  20 °C

F ig. I I .— C a p a c ity  fo r  h e a d in g  b ey o n d  specified  
lim its in  re la tio n sh ip  to  d e g re e  of a g e -h a rd e n in g , 
fo r  2 w ires  in  D u ra lu m in  L N .93  6 m m . d iam e te r.

d e sirab le  to  d e te rm in e  w h e th e r  th e  tim e  in te r ­
v a ls  d u r in g  w h ich  h e ad in g  w as po ssib le , as  
in d ic a ted  in th e  g ra p h s , w ere, in  fa c t, v a lid  
in en g in eerin g  p ra c tic e  w h e re  e i th e r  th e  . r iv e t  
p ress  o r th e  p n e u m a tic  h a m m e r a re  co m m o n ly  
em p lo y ed  fo r  h e ad in g . T h e  p ress  to o l u sed  in 
p ra c tic e  co m m o n ly  p e rfo rm s  th e  h e a d in g  o p e ra ­
t io n  in  one  s tag e , th u s  c o rre sp o n d in g  to  c o n d i­
tio n s  fo llow ed  in  th e  ex p e r im e n ts . In  th e  case  
of th e  p n e u m a tic  h a m m e r i t  a p p e a rs  t h a t  th e  
t im e  in te rv a l d u r in g  w h ich  h e ad in g  is p o ssib le  
is s o m ew h a t ex te n d e d . T h u s , fo r e x am p le , 
r iv e ts  in  D u ra lu m in  L N 93 6 m m . d iam . a n d  
w ith  15 m m . sh a f ts  c o u ld  be  h e ad e d  fo r  a  p e rio d  
of s ix  h o u rs  a f te r  so lu tio n  tre a tm e n t ,  u n d e r  th e  
e x p e r im e n ta l c o n d itio n s  d e sc rib ed , w h e reas  w ith  
a  3.3 kg . p n e u m a tic  h a m m e r o p e ra tin g  a t  2,700 
b low s p e r  m in ., th e  sam e  r iv e ts  co u ld  be  h e ad ed  
w ith  p e rfe c t sa tis fa c tio n  a f te r  s to r in g  a t  
20 deg rees  C. fo r  a  j>eriod of 15 h ou rs . I t  w ould  
th u s  seem  t h a t  th e  v e lo c ity  o f d e fo rm a tio n  a n d  
th e  w a y  in  w h ich  th e  m a te r ia l is w o rk ed  h a v e  
som e b e a r in g  on  th e  p ro b lem .

F iv e  m m . d iam . w ires  in  D u ra lu m in  LN 93, 
n o t fu lly  a g e -h a rd en ed , w ere  th e n  in v e stig a te d . 
T h e  m a te r ia l w as  q u e n ch e d  fro m  505 deg rees C.

a n d  a f te r  s to r in g  fo r  s ix  h o u rs  a t  20 deg rees C. 
w as s u b je c te d  to  h e ad in g  a t  a  speed  o f 1,300 
m m . p e r  m in u te  in  a  h e ad in g  press, a  fu r th e r  
series o f te s ts  b e in g  ca rr ie d  o u t  in  a  u n iv e rsa l 
te s t in g  m a c h in e  a t  h e ad in g  sp eed s  o f 1-50 m m . 
p e r  m in . T h e  e ffec t of v a r ia tio n  of speed  of 
d e fo rm a tio n  w as q u i te  c le a r ly  n o tic e ab le . W ith  
a  m ean  speed  of u p s e tt in g  in th e  h e a d in g  p ress  
of 1,300 p e r m in ., th e  deg ree  of h e ad in g  w as 
c a rr ie d  b y  2.7 m m . b e y o n d  t h a t  la id  d o w n  in 
th e  sp ec ifica tio n , in s p ite  of th e  fa c t  th a t  th e  
m a te r ia l  h a d  b een  s to re d  fo r tw o  h o u rs  lo n g er 
th a n  th e  m ax im u m  p erio d  spec ified . U sing  a  
u n iv e rsa l te s t in g  m a c h in e  w ith  low er u p s e tt in g  
speeds , ho w ev er, i t  w as fo u n d  im possib le , w ith  
c e r ta in  te s t  p ieces ev en  to  re a ch  th e  specified  
d eg ree  of u p se tt in g , a s  A ssuring a p p e a re d  before  
th is  p o in t  co u ld  b e  a t ta in e d .

T h e  re su lts  p re s e n te d  h e re  a re  n o te w o rth y  
in th a t  th e y  do  n o t co rre sp o n d  e n tire ly  w ith  th e  
n o rm al b e h a v io u r  of th e  m e ta l. I t  is  k n o w n  
t h a t  in  d e fo rm a tio n  p rocesses in  g e n era l th e  
re s is tan c e  of d e fo rm a tio n  a p p a r e n t ly  increases 
w ith  in c rea sin g  speed  o f d e fo rm a tio n . F ro m  th is  
i t  m ig h t be  d ed u ce d  th a t ,  a t  h ig h e r w ork in g  
speeds , th e  c a p a c ity  fo r d e fo rm a tio n  to  a  m a te ­
ria l sh o u ld  su ffer a p p a r e n t  d e te r io ra tio n . O n
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ST O R A G E T IM E : D AYS A T  20 °C

F ig . 13.— V aria tio n  of sh e a r  s tre n g th  w ith  a g e -  
h a rd e n in g  fo r a n  a lu m in iu m -z in c-m ag n esiu m  allo y  
so lu tio n  t re a te d  a n d  q u e n c h e d  from  4 4 0 °C . in  w ater.
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th e  o th e r  h a n d , a s  c le a r ly  sh o w n  in F ig . 2, th e  
h ig h  d e fo rm a tio n  speed  o b ta in e d  w ith  a  r iv e tin g  
p re ss  in d ic a tes  b e t te r  h e ad in g  q u a litie s  for th e  
m a te r ia l in v e s tig a te d  th a n  th o se  d e d u ce d  from  
th e  re su lts  o b ta in e d  on  th e  u n iv e rsa l te s t in g  
m a c h in e  a t  lo w er speeds.

Effect o f  Method of Working  
I t  w as th o u g h t th a t  th e  a p p a r e n t  d ifferences 

in h e ad in g  c a p a c ity  as  rev ea led  b y  te sts  w ith

u< l/l Í 
tl_ LU

O Vr tlQO m m /m .'

O V7 S O  r rm /m i'

AV I 1 mm/m.V

H E IG H T  OF H EA D  IN MM.

u p s e tt in g  sp eed  w ith  th e  r iv e tin g  p ress  varies  
th ro u g h o u t th e  s tro k e , w h ils t w ith  th e  u n iv e r ­
sal te s t in g  m a c h in e  i t  is p ra c tic a lly  c o n s ta n t 
th ro u g h o u t th e  s tro k e .

T o  c la rify  th e  firs t p o in t, th e  te s t  p ieces w ere  
h e a d e d  in  th e  u n iv e rsa l te s t in g  m ach in e  is su ch  
a  w a y  t h a t  th e  sam p le  of w ire  re s ted  n o t d ire c tly  
on  th e  b ed  of th e  p ress  b u t  on  a  sp rin g  m o u n tin g  
w ith  c h a ra c te r is tic s  u n d e r  lo ad  s im ila r  to  th o se  

sh o w n  b y  th e  riv e tin g  press. N ev erth e less, 
th e  sam e  resu lts  w ere o b ta in e d  as p re ­
v io u sly . I t  is th u s  c o n clu d ed  th a t  a n y  
e la s tic  re ac tio n  in th e  h ead in g  m ach in e  
c an  be  d ism issed  as a  c a u s itiv e  a g e n t  for 
th e  v a ry in g  re su lts .

T o  d e te rm in e  th e  effect of v a ria tio n s  in 
u p s e tt in g  speed  su ch  a s  o ccu rred  w ith  th e  
r iv e tin g  press, a  fu r th e r  series o f te s ts  w ere 
c a rr ie d  o u t  on  th is  m ac h in e  a t  low er speeds. 
F u r th e rm o re , to  e lu c id a te  s till fu r th e r  th e  
re su lts  g iv en  in  F ig . 2, th ese  e x p erim en ts  
w ere  ca rried  o u t on  a  6 m m . w ire  in

F ig . 14 (ab o v e ) .— E ffect of sp e ed  of d e fo rm atio n  o n  
th e  a p p a re n t  h e a d in g  c a p a c ity  of 5 m m . d iam e te r 
riv e t w ire  in  d u ran a liu m  M G .5 m ate ria l te s te d  in 
fu lly  a n n e a le d  s ta te  w ith  sh e a r  s tre n g th  o f 19.3 

K g /m m .2 .

F ig . 15 (rig h t) .— Effect of sp e e d  of d e fo rm atio n  
on  th e  a p p a re n t  h e a d in g  c a p a c ity  of 6 m m . 
d iam e te r  riv e t w ire  in  d u ra n a liu m  M G .9. fully  
a n n e a le d  w ith  s h e a r  s tre n g th  23.7 K g  m m .- : 
C , sq u e ez e  r iv e te r  ; D . u n iv ersa l te s tin g  

m ach in e .

F ig . 16 (below ).— In flu en ce  o f  sp eed  of d e fo rm atio n  
o n  a p p a re n t  h e a d in g  c a p a c ity  of 4 m m . d iam e te r 
r iv e t w ire in  d u ra n a liu m  M G .7 fu lly  a n n e a le d  w ith 
s h e a r  s tre n g th  21.9 K g/m m .2 : C , s q u e e z e  r iv e te r ;  
D , u n iv ersa l te s tin g  m a c h in e ;  W, u p s e t  a t  11,000 
m m ./m in .; X , a t  50 m m ./m in .;  Y, 10 m m ./m in .;  

Z , 1 m m ./m in .
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H E IG H T  O F H EA D  IN  MM.

th e  r iv e tin g  press a n d  th e  u n iv e rsa l m a c h in e  
w as  th e  re su lt, n o t so  m u ch  of th e  d ifference  in 
sp eed  o f d e fo rm a tio n , as  of v a rio u s  in te rfe r in g  
fa c to rs  a sso c ia ted  w ith  th e  tw o  m a c h in e s ; th u s  
r iv e tin g  p resses of th e  ty p e  used  fo r  th is  w o rk  
a re  k n o w n  n o t to  be  e n tire ly  rig id , w h ils t th e  
u n iv e rsa l te s t in g  m ac h in e  c a n  be  consid e red  a s  
p e rfe c tly  rig id  th ro u g h o u t i ts  w h o le  ra n g e  of 
p e rm iss ib le  lo a d in g . F u r th e rm o re , th e  t ru e

D u ra lu m in  L N 93, th e  m a te ria l b e in g  used  
th re e  h o u rs  in s te ad  o f s ix  h o u rs  a f te r  
q u en ch in g . F o r  th e  lo w est ra te  of u p s e tt in g  
a  speed  of 10 m m . p e r  m in . w as  chosen .

I n  F ig . 7 a re  p re sen te d  th e  d a ta  o b ta in e d . 
T h e  c u rv e  c lea rly  show s th e  d ro p  in 
u p s e tt in g  speed  as th e  p rocess p ro ceed s . 
N o rm a l tim e  o f u p s e tt in g  on  th is  m ach in e  
w ould  be 0.35 sec., b u t  by  s u ita b le  a d ju s t ­
m e n t of th e  a ir  in le t i t  w as co n tro lled  to  
g ive  u p s e tt in g  tim es  of 0.73 a n d  1.87 secs. 
T o  g ive  a  h e ad  9 m m . d ia m ., w ith  a  h e ig h t 
o f 2.5 m m ., a  d o u b le  s tro k e  o f th e  p ress  
a m o u n tin g  to  6.5 m m . w as re q u ire d , th e  
sp eed s  of d e fo rm a tio n  b e in g  th e n  1,too, 540 
a n d  210 m m . p e r  m in . F u r th e r  re s u lts  a re  
p re sen te d  in  F ig . 8. F ro m  th e  c u rv e  re p ro ­
d u c ed  he re , th e  effec t of speed  v a r ia tio n  
o n  d e fo rm a tio n  m ay  c lea rly  be  seen . T e s t 
p ieces h e ad e d  in th e  riv e tin g  p ress  a t  a 

m ean  sp eed  o f 210 m m . p e r  m in . d iffe r in  no  
w ay  in th e ir  h e ad in g  c a p a c ity  from  th o se  
h e a d e d  in  th e  u n iv e rsa l te s t in g  m a c h in e  a t  
speeds of 50-10 m m . p e r  m in .; th u s  i t  fo llow s 
t h a t  a p p a r e n t  d ifferences in  h e ad in g  c a p a c ity , 
a s  show n  b y  re su lts  on  th e  tw o  m a ch in es , d e p en d  
so lely  on  v a ria tio n s  in  th e  sp eed  o f u p s e tt in g  
d u r in g  th e  .single s tro k e  a n d  011 no  in h e re n t 
p h y s ica l cause .
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F ully  Age-hardening  
A lloys

I t  h a s  a lre a d y  been 
show n  th a t ,  in th e  
case  o f a llo y s  in th e  
n on -fu lly  h a rd e n ed  
s ta te ,  speed  of d e fo r­
m a tio n  e x e r ts  an  
in fluence  o f som e 
sign ificance . In  v iew  
o f th is , i t  w as  d e te r­
m ined  to  in v e s tig a te  
th e  e ffec t o f th is  
fa c to r  on  a  fu lly  age- 
h a rd e n ed  a llo y . F o r  
th e  p u rp o se , D u ra lu ­
m in  6S1H w as ch o sen ; 
th is  m a te r ia l h a s  
a lm o s t u n lim ited  h e a t in g  c a p a c ity .  A t th e  
sam e  tim e , 6 m m . d iam . r iv e t  w ire  in  D u ra lu ­
m in  L N 93 q u e n ch e d  from  505 deg rees  C ., aged  a t  
50 deg rees  C. fo r th re e  d a y s  a n d  s to red  fo r th re e  
m o n th s  a t  20 deg rees  C. w as  a lso  in v e s tig a te d .

T e s t p ieces  o f b o th  m a te r ia ls  w ere  h e ad ed  in 
th e  r iv e t  p ress  w ith  no rm al a d ju s tm e n ts  co rre ­
s p o n d in g  to  m ean  u p s e tt in g  sp eed s  o f 1,100 m m . 
p e r  m in . a n d  in th e  u n iv e rsa l te s t in g  m ac h in e  a t  
speed  o f 1, 10 a n d  50 111111. p e r  m in . T h e  resu lts  
o b ta in e d  a re  su m m a riz ed  in  Fig . 5. H ere , i t  is 
to  b e  re m a rk e d  t h a t  no  s ig n ific a n t effec t o f speed  
of d e fo rm a tio n  up o n  h e ad in g  c a p a c ity  occu rs. 
T h is  w as n o t  so, i t  w ill b e  rem em b ered , in th e  
case  o f th e se  ag e -h a rd en in g  a llo y s  in  th e  non- 
fu lly  h a rd e n ed  s ta te .

A d d en d u m : D efec tiv e  R iv e ts
T he resu lts  of th e  above investiga tions in to  the  

factors connected w ith  th e  process of rivet-heading 
are  usefu l in  so fa r  as they fall w ith in  th e  lim its  
im posed upon th e  process by m echanical and  
m eta llu rg ica l factors. I t  is genera lly  realized th a t  to 
work ou tside these lim its  is to  co u rt failure, b u t u n til 
recently  com paratively  li ttle  defin ite  inform ation  was 
availab le  as to  how serious the  effects of such  fa ilu re  
m igh t be. Tests in th is  connection  a t  th e  A lum inium  
Research L abo ra to rie s ' have given som ew hat unex­
pected resu lts.

Briefly, tensile  and  shear te s ts  w ere m ade on jo in ts  
w ith  17S T  rive ts w ith d ifferent heads cracked e ith e r 
d u ring  th e  m an u fac tu rin g  process, du rin g  d riv ing , by

References :—(1) A lum inium  R esearch  L aborato ries 
p ub lica tion . 19 4 1 . 9  pp. (2) "  A v ia tio n ,"  1 9 4 3  42,' 
1 39 . (3) “ P ro d u c t E ng ineering ,”  1 9 4 4 /1 5 /6 2 8 .

Table 1.—Specified Head Heights and Diameters 
with Respect to W ire  Diameter.

Nominal wire or 
rivet dia. mm.

Minimum hd. 
dia. mm.

Maximum hd. 
height mm.

2 3.4 1.0
2.6 4.4 1.3
3 5.1 1.6
3.5 5.9 1.8
4 6.4 2.2
5 8.0 2.7
6 9.6 3.3
7 11.2 3.8
8 12.8 4.3
9 14.4 5.0

d riv ing  th e  rive ts in th e  
h ea t-trea ted  and  aged 
condition , and  cracks 
produced artific ially  by 
s lit tin g  w ith  a saw. The 
degree of crack ing  in 
some of th e  riv e ts  rep re ­
sen ted  th e  very w orst 
th a t  is encoun tered  in 
ord inary  shop p ractice , 
and  y et the  tensile  and 
shear s tren g th s  ob ta ined  
w ith  these  rive ts were 
en tire ly  sa tisfac to ry , in d i­
ca tin g  th a t  th e  s tren g th  
of th e  rivets was no t 
adversely affected by the  
head  cracks.

T he question  of head 
cracks and  th e ir  effect is 
also considered  in an 
account* of laborato ry  

te sts  on th e  s tren g th , corrosion resistance, hea t-trea t-  
m en t and  ageing  of rivets. I t  is s ta ted ” th a t  24ST  
flat-head rive ts  h ea t-trea ted  a t 9 1 0  9 3 0  degrees F . and 
driven a fte r  m ore th a n  ab o u t 15  m ins. a fte r  quench ing  
m ay develop shear cracks in the  driven  head. Such 
head cracks, however, do n o t adversely affect the  
s ta tic  tensile  s tren g th , the  s ta tic  shear s tren g th , or 
th e  shear fatigue s tren g th  of th e  driven rivets. 
F u rth erm o re , th e  res is tance  to  corrosion is not ap p re ­
ciab ly  reduced. Therefore, cracked head  rive ts  should 
seldom be replaced, p a rticu la rly  when th e  cracked 
heads a re  in an inconspicuous location in th e  finished 
s tru c tu re . W ith  sm aller d iam eters  of th e  driven head 
th e  tendency for head  crack ing  is reduced, b u t th is  
m ay also reduce th e  shear s tren g th  of th e  rive t and  
its  res is tance  to  being pulled th rough  th e  hole in lap 
jo in ts  in th in  sheet. In  any lap  jo in ts  in which the  
sheet th ickness is n o t less th a n  a q u a r te r  of the  
shank  d iam eter a reasonab le balance betw een cracking  
tendency and rive t s tren g th  seem s to be achieved by 
m aking  th e  d iam eter of th e  driven head  abou t 1H  
tim es th e  nom inal shank  d iam eter.

Some exploratory  work in  connection w ith  the  
se ttin g  up of s tan d a rd s  for th e  acceptance or rejec­
tion  of driven rive ts’ h as  yielded some even more 
su rp ris in g  resu lts. Thus, i t  was found th a t  th e  
s tren g th  of rivets w ith  heads cracked as  th e  resu lt 
of overdriving m ay be superio r to  th a t  of norm al 
rivets, because of th e  w ork-hardening  of th e  m etal 
produced by overdriving. O ther te sts  showed th a t 
the  cracks re su lting  from driv ing  hard  17ST rivets 
did n o t ex tend  far enough to  reach  th e  stressed  p a r t 
of th e  rive t and  th u s  w eaken i t  in fatigue. Tn fact, 
th e  w ork-hardening  caused  by driving th e  rive ts  in 
th e  h a rd  condition  im proved th e  fatigue properties of 
m ost of th e  rivets. I t  is concluded th a t  th e  accepted 
p rac tice  of rep lacing  defective rivets is n o t necessary 
or p rac tica l.

Table 2.— Determination of Lim it of Headability for Duralumin 681H w ire (Fully 
Age-hardened) 6 mm. diam.

1
Head height (mm.) 

and quality
2

Head height (mm.) 
and quality

3
Head height (mm.) 

and quality
4

Head height (mm.) 
and quality

5
Limit of headability 

in mm.

3.0 G 2.4 G 1.8 G 1.5 G 1.5
3.0 G 2.4 G 1.8 G 1.5 P 1.8
3.0 G 2.4 G 1.8 P 2.1 G 2.1
3.0 G 2.4 G 1.8 P 2.1 P 2.4
3.0 G 2.4 P 2.7 G __ 2.7
3.0 G 2.4 P 2.7 P ___■ 3.0
3.0 P 3.6 G 3.3 G — 3.3
3.0 P 3.6 G 3.3 P — 3.6
3.0 P 3.6 P 4.2 G -3.9 G 3.9
3.0 P 3.6 P 4.2 G 3.9 P 4.2
3.0 P 3.6 P 4.2 P 4.5 G 4.5
3.0 P 3.6 P 4.2 P 4.5 P 4.5

G — Good. P Poor.
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R E S E A R C H  G U I D E S  
P R O D U C T I O N

S o m e b o d y  t h o u g h t  o f  i t  : ' s o m e b o d y  t e s t e d  i t  : 

s o m e b o d y  m a d e  t h e  e x p e r i m e n t a l  m o d e l :  

s o m e b o d y  p l a n n e d  i t s  p r o d u c t i o n :  a n d  i n  

t h e  e n d  t h e  e n e m y  r e a l i s e d  t h a t  h e  w a s  u p  

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

b e c a u s e  r e s e a r c h  g u i d e s  p r o d u c t i o n  i n  t h e  

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

A L U M I N I U M  UNION L I M I T E D
G R O S V E N O R  H O U S E . P A R K  L A N E , LO N D O N . W .l
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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

A L U M I N I U M
T H E

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

'ALL COLD 

R O L L I N G  

OPERATIONS

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

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

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

T E D D IN G T O  N
TELEPHONE - MOLESEY 240

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

REF. NO. 138521/3 I

“ T .P .”
FO R

A N O D ISB N G
N A T U R A L  & C O L O U R E D  FIN IS H E S

For cold rolling of non-ferrous and ferrous metals 
D-Diamond-D hardened steel rolls are esteemed 
by the most important users In the country : 

all sizes from the smallest upwards

DANIEL DONCASTER & SO N S LIMITED
PENISTONE ROAD • SHEFFIELD 6

Maher« alto of FORCINGS. DROP FORCINGS. HEAT-RESISTING 
STEEL. CASTINGS & HARDENED FORGED STEEL ROLLS

ILFAR O N  A .I.D . 
A P P R O V E D  LISTS

Aluminium Alloy Ingots to Specification
CANLEY COVENTRY Phone 3673

*  P I T M A N  ★
M E C H A N IC A L  T E S T IN G  O F M ETA LS  

A N D  A L L O Y S
By P. Field Foxier, It,Sc., M.Sc., etc. Provides invaluable In­
formation on tlie testing of metals used in engineering. An 
indispensable work of reference and should be in the test room of 
every engineering firm. Third Edition, 18s. net.

ST EE L M A N U F A C T U R E  
S im ply Explained

By Edicin Gregory, Ph.D., M.Sc., F.I.C., and Eric X.Simon*. An in­
teresting description of the whole manufacture of steel from the fine 
and specialized processes of eteelcastings. Third Edition, 12s. 6d. net.
PARKER STREET, KINGSWAY, LONDON, W.C.2.

B O O K S

dm 953
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T .M .B IR K ET T
&  S O N S  L T D .

HANLEY • STAFFS
• 'Phone: Stoke-on-Trent 2184-5-6- 'Grams: Birkctt, Hanley

CREOSOTE- 
PITCH FIRING
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 
troub le  can usually be overcom e by using 
a H igh A lum ina F ireb rick  such as N E T T L E  
( 4 2 ; « %  A lum ina )— a poin t proved by the 
practical experience of several customers. 
A n  additional p rotection  to the b rickw o rk  
by washcoatlng w ith  M aksiccar II. o r  Ste in  
Silllm an lte  Cem ent w ill often be f° u? b 
economic. Fu rth e r inform ation w ill be 
gladly supplied on request.

( « “ I S #  1
A h '

•  Owing to the restricted use of 
Aluminium, Dies for producing 
Aluminium Castings can be modified 
for Brass Production.

9  Let us, as the Pioneers of Brass 
G ravity  Die Casting, help you in 
your Technical Problems.

•  O u r Highly Skilled Technical Staff, 
Modern Foundries and many years’ 
Experience are at Your Service.

n o n -f e r r o u s  
DIE C A S T IN G  C O . LTD.
N o rth  C irc u la r Road, Cricklew ood,
L O N D O N  N .W . Te lep h on e : G LA d ston e  6377

N F E R R O U S  C A S T IN G S
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.
Also ‘BIRSO 'Chill Cast Rods and Tubes Centrifu- 
sallv CastWcrm-wheel Blanks. Finished Propellers 
and Precision Machined Parts. Ingot Metals, etc.

Fullti approved by Admiralty and A.I.D.

B*>2d,



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

BLACKWELLS METALLURGICAL W O RKS LTD.
THERMETAL HOUSE. GARSTON, LIVERPOOL 19

W o r k s :  B i n k s  R o a d .  S p e k e  R o a d  a n d  C h u r c h  R o a d .  G a r s c o n

Specialists In • 
Pressure Castings in 
ZINC. LEAD and TIN 
BASE, also Gravity 
Castings —BRASS and 
ALUMINIUM BRONZE
A.I.D. APPROVED A

D I E  C A S T I N G S
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Telegrams - Blackwell, Liverpool.
Telephone - Garston 980 (3 lines).

“ L IO N  B R A N D ”

W m m  A L U M IN IU M

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

C o m p le te  r a n g e  o f G r a v i ty  a n d  P r e s s u r e  D ie 
C a s tin g s  in  A lu m in iu m  Zinc Base • Lead Base • Tin Base £

DYSON & CO.. ENFIELD (1919) LTD., Southbury Works, Ponders End
TELEGRAMS: “ DIE5INKER, PHONE. ENFIELD" TELEPHONE: HOWARD 1484 (5 LINES)

• A LU M IN IU M  
C A ST IN G S
SAND & GRAVITY D IE  CASTINGS 

y * ,  FOR ALL TRADES
< 5 n e
B R I D G E  F O U N D R Y  ltd*.' 
W E D N E S B U R Y  • S T A F F S
'PHONE: WEDNESBURY 0109------------------------
---------------- 'GRAMS: ALSPELCO, WEDNESBURY

——--------------   m i s c e l l a n e o u s ---------------------
MONOMARK Service. Permanent London address. Letters 
redirected 5/- p.a. Write BM/M0 N092, W.C.l. 8-1/3124

E D IT O R IA L  & B U S IN E S S  A N N O U N C E M E N T S
A LL instructions, matter and passed proofs for all** kinds of advertisements must reach the Head Office 

of LIGHT METALS ” by the 10th of each month to 
ensure insertion in the following month’s issue.

LIGHTMETALS " is published in London, England, 
towards the end of each month.
Head Offices: Bowling Green Lane, London, E.C.l.

Inland Telegrams - - - Pressimus, Smith, London.” Cables - - - - - -  Pressimus, London."Telephone - - - Terminus 3636 (Private Exchange).
SUBSCRIPTIONS — United Kingdom or abroad:
12 issues for 20s. post free; pro rata for fewer numbers.

ANODISING a n d  
CHROMATING

PLANTS, FL U X E S  
and C H E M I C A L S

W R I T E  T O  U S

R. CRUICKSHANK, LTD., Camden Street, 
B IR M IN G H A M ,!. ’P h o n e : C en t. 721

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

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

Grove W orks, Grove Place, A CTO N , London, W .3
Head Otf.cc and Midland Laboratories :
53. W entw orth  Road. Harborne, B IRM IN G H A M . 17

Printed In England and Published Monthly by the Proprietors, TEMPLE PRESS LTD., BOWLINOGREEN LANE, LONDON, E.C.l.
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B I B L I O  T E K A  G Ł O W N A  
Politechniki Śląskie)

in  E L E K T R O N  M a g n e s iu m  A l l o yS A U R E  E n g i n e  S u p e r c h a r g e r  C a s i n g

E l e k t r o n - " . : .  " "
r - i A C N f S t U M  A L L O T S  N O R M A L  & H t A f  I K ł A l t U

E L E K T R O  N  * F O R C I N G S

fere#
T E L E P H O N E  C O V E N T R Y  « 9 Î I  («  U N l i ) TEÙCRAHS i STfftMET PHONE COVENTRY

07212178


