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9 KUNIAL 
B R A S S

A series of new copper alloys has been dis- 

covered by I.C.I. Metals Ltd., th e  hardness, 

strength and o th er mechanical properties 

of which can be very considerably improved 

by simple heat treatm ent.

Booldet and further details relating to  

these remarkable products will gladly be 

sent on request.

I.C.I. METALS LTD.
Kynoch Works, Witton, Birmingham, 6

P r i n t e d  m  G r e a t  B r i t a i n  b y  R ic h a r o  C l a y  a n d  S o n s , L t d . ,  B u n o a y , S u f f o l k .



‘ A id a ’ W eld in g  R od s and F lu x es
The B.O.C. stock only those materials which they have proved by test to 
be most suitable for customers’ reąuirements. Large or smali quantities 
of any materiał can be supplied.
‘ Aida ’ rods are in convenient lengths, packeted in different diameters 
from -tV ' —i"- The rangę comprises rods for almost all steels and irons 
used; rods for copper and alloys, brasses and bronzes, and aluminium 
and alloys.
4 Aida’ fluxes are obtainable in £, £, and i  lb. tins. For every type of 
‘ Aida ’ rod supplied there is a suitable flux stocked. Special fluxes for 
brazing, tinning, and hard and soft soldering are also obtainable. 
Catalogue Section 4 listing the rangę of ‘ Aida ’ welding materials (with 
prices) will be sent on reąuest.

VicTORiA S t a t io n  H o u s e , L o n d o n , S .W .i

Branches in  all the chief industrial centres of The B ritish  Isles  
______ ___________________ ________ ________ __________________________  719/G

ELTON, LEVY & Co. LTD.
METAL AND ORE MERCHANTS 

SMELTERS' ACENTS 

SPECIALITY
T he utilization o f Waste Products and Com plex 
M aterials and the purchase for dism antling o f 
obsolete w orks and plant, in particular closed-down 
sm elting plant.

Unique E xperience— Business-like M ethods— 
Straightforw ard Dealing.

Propositions invited from  any p art o f  the world.

18 ST. THOMAS STREET 
LONDON BRIDCE, S.E.1

Telegram #— Telephone—
Eppenleco, Boroh, London. Hop. 2825



Aluminium and its Alloys are 

(8) NON-MAGNETIC

rhe i11ustration shows a section o f a 14-pillar metal-clad switch- 
joard manufactured by the English Electric Co., Ltd., in which 
ill heavy current conductors are encased throughout in 
iluminium. The chief use of aluminium for its non-magnetic 
>roperties is for the casings of bus-bars, transformers, and other 
>arts of modern metal-clad switchgear. The castings employed 
or the purpose are often of exceptional size and weight.

•LONDON WAREHOUSE:
25-29 Pancras Rd., N.W.1 

> BIRM INGHAM :-2 Lawley St. 
>MANCHESTER:-274 Deansgate
* L E E D S 66 Kirkstall Rd.
»NEWCASTLE-ON-TYNE :-Milburn House 
•CLASGOW:-113 West Regent St.

UMINIUM
AND LIGHT ALLOYS
The BRlflsH ALUMINIUM CO. Ltd.

HEAD OFFICE: A D E L A ID E  H O U S E ,K IN O  W ILLIA M  S T .L O N D O N . E .C .4 .  
TELEPHONE:MANSION HOUSE SSfil i  8 0 7 4  (S LINES) TElEGRAMS:CftYOLITE. BILCATE, LONDON.

rhe BRITISH ALUMINIUM COMPANY Ltd.
jiM.8.34.
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THE INSTITUTFS LIBRARY
Donations of any of the undermentioned would be welcomed to complete

the Institute’s files:
Encyclojucdia Britannica (latest issue).

Sutton H. “A  Systematic Handbook of Volumetric Analysis.” 
(J. & A. Churchill.)

“Brass World.” V olum es 1- 6.

Electrochemical and Metallurgical Industry. Volum es 1- 3 .

Metallurgical and Chemical Engineering (Chemical and Metal
lurgical Engineering). V olum es 12- 21.

M inerał Industry. Issues sińce 1932 (ind .)

Foundry Trade Journal. V olum es 1- 25.

Journal of the Electroplaters’ and Depositors' Technical Society. 
V olum es 1-3 incl.

Journal of the Iron and Steel Institute. V olum es 1- 15 .

M etal Industry (London). V olum es 1- 4 .

Metallwirtschaft. V olum es 1- 5.

Mitteilungen ans dem Kaiser-Wilhelm-Institut fu r  Eisenforschung 
za Dusseldorf. V olum es 1- 10.

Proceedings of the Institute of British Foundrymen. 1916-17 
(V olum e 10.)

Revue de Metallurgie. V olum e 1.

Transactions of the American Electrochemical Society. Volum es 1-3 
and V olum e 11.

Transactions of the American Foundrymen}s Association. Volum es 
1- 15, 18-27  inc -̂

Transactions of the American Institute of Metals (American Brass 
Founders’ Association). Yolum es 3- 5.
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EM PIRE ' A Z '  B R A N D

CADMIUM
9 9 9 5 %  GUARANTEED

THE BRITISH METAL C O R P O R A T IO N  LT? 

P R I N C E S  H O U S E ,

9 3  C R E S H A M  STREET,

'P h o n e  : M E T R O P O L IT A N  0111. L O N D O N ,  E C 2

B I R M I N G H A M  S W A N S E A

■ P hone : C E N T R A L  6441. 'P h o n e  : S W A N S E A  3166.

7FKC — N EO PH O T---- j
Large Epi-M icroscope & Camera

A NEW INSTRUMENT, designed 
o n n e w lin e s . Covers every phase 

o f m etallography 
at magnifications 
from  2000x to  less 
than un ity , w ith  
rapid interchange 
from  normal o r 
ob lique b righ tfie ld
i 11 u m i n a t io n  to  
dark field o r  polar- 

ized ligh t. The stages, m otions 
and illum ina to rs  are all specially 
designed w ith  a v iew  to  the 
utm ost s im p lic ity  o f opera tion .
W rite for list “ M ikro 1 4 1 ”  giving fu l i  particulars.

Carl Zeiss (London) Ltd.
Mortimer House, 

37-41 Mortimer St., W.1



The “ P erfec ta” Regulator 
is suitable fo r  all tem pera- 
tures fro m  0° to 1000° C., 
the accuracy being ±  1° C. 
Operated entirely by gas 
(no electricity and no com- 
pressed a ir) the price o f the  
Therm ostat is rem arkably  

Iow.

1 Perfecta ”  R egulator on Oil Tempering Pot W ń ł e  f o T  P d r t ic u la T S  tO

P e r f e c t a  G a s  T h e r m o s t a t s  L t d .
2 4 4  HIGH H O L B O R N

T E L E P H O N E  : C H A N C E R Y  7 8 9 7

L O N D O N , W.C.1
T E L E G R A M S : T H E R M ,  H O L B ,  L O N D O N

PER FEC TA ”rADAPTABLE TO ANY CAS-OPERATED INSTALLATION. 

ELIMINATES SUPERYISION AND THE HUMAŃ ELEMENT.

T H E  RELIABLE  
TEM PERATU RE C O N T R O L

OBYIATES DAMACE THROUCH OYERHEATINC.

REDUCES GAS CONSUMPTION.

^ — Ensures Up-to-date, 

"M ethod of Production^



YITREOSIL FOR THE LABORATORY

The properties o f VITREOSIL are ideał fo r  the e lectri- 
cally heated muffles necessary fo r contro lled heat trea tm ent 
tests.

VITREOSIL basins, crucibles and beakers are heat and acid 
p roo f and are economical in use.

THE THERMAL SYNDICATE LTD.
VITREOSIL WORKS, WALLSEND-ON-TYNE

London D epot: Therm al H ouse, Old Pye S tree t, S.W .I

DIAMOND DIES 
TUNGSTEN 

CARBIDE METAL DIES 
SPECIAL MACHINES

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

Complete Equipments delivered by 
THE WOLFRAM 

DIAMOND MACHINĘ MANUFACTURERS
-  B E R L I N - Z E H L E N D O R F  3
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ARGÎ ITECTU
o l  łheiOn account o \  Iheir strength combingd^Vith\ 

lightness in  w e i^ k , A łu m in iu m ^ ^ y C h a v e  

taken a permanfentk p lac|ygK ?fhe m odern  

construction o f  doors, fittings,

ornam ental decwalifflfe*
They effeeł in l^ r ta n t  ^conom ies, as ihey  

requjuęć jwfjwrinting and nW iregular attention.

pification. 

futurę

decorative, always plea^ing in appear- 

A lum inium  A lloys c a ^ b e  rolled, 

ektwided or cast according to s 

U s^ J \ju m in iu m — the m etal o f  

for tfte wuildings o f  to-day.

n o rto Irn  ALUMINIUM £0
B U S H  H O U lf ,^ L D W Y C H ,  

L0 N D 01% W X .2
Telepho 

T E M PL E  BAR 

And at
S.A.33

S T R E E T  
IRMLNGIIAM. r

Telephone : ^

.NĆHE^TER and GLASGOW.
MIDLAND 4361 (3 lines.) ' ^
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in t e r e s t  to

2 .

3.

are of special  
e v e ry  user of  

Rolled Metal
LUSTER Rolled C opper and Brass 
is the ideał metal fo r  deep draw ing 
and spinning.

It has a fine surface— w ith  a smooth 
close grain.

It draws up w ith  level top.

Itw ill withstand them axim um am ount
of cold w ork w ithout annealing.

If you do not already 
use L U S T E R  Rolled 
Metal let us send you 
a sample to examine 
and test.

J. F. RATCLIFF (METALS) LIP
NEW SUMMER STREET, BIRMINGHAM
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BRITISH
BUILT

ELECTRIC
FURNACES

3 Continuous 

Furnaces 

for brass strip 

up to 28"  wide, 

with washing, 

pickling, drying 

and coiling 

equipment.

Rating: 120 kW.

Total outpuł: 

15 tons/24 hrs.

More than 40 

Junker C on

tinuous Electric 

A n n e a I i n g 

Furnaces are 

now at work.

For details and facilities to inspect sim ilar planłs at work, apply to

Telephone: J. L. B R O O K L A N D ,  T  elegrams:
M id l a n d  B r o o k l a n d ,

W A T E R L O O  H O U S E , W A T E R L O O  S T R E E T , B i r m in g h a m .

BIRMINGHAM, 2
xi
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BIRLEC W O R K S, where 
the whole of the construc- 
t io n a l  w o r k  f o r  e u e r y  
B IR L E C  In s t a l la t io n  is 
carried out, is the largest 
Factory in Europę devoted 
solely to the manufacture 
o f E le c t r ic  R e s is ta n c e  
Furnaces.

Do You Remember this Picture?
It appeared about tw o  years ago, when we 
added over 6,000 sq. ft . o f f lo o r space to  the 
BIRLEC factory.

W e repeat the  p ic tu re  now, because it  has again 
become necessary to  increase the  capacity o f 
o u r w orks . . . .  to  the  tune o f another 9,000 
odd sq. ft . There can be on ly one explanation 
fo r  th is  constant need fo r  more room to build  
BIRLEC FURNACES.

BIRMINGHAM ELECTR IC FURNACES Ltd.
TYBU RN  R O AD ---------- ERD IN G TO N

B I R M I N G H A M .

xiv



I N S T I T U T E  N E W S  A N D  A N N O U N C E M E N T S
Autumn Meeting, Manchester, 

September 3-6.
M e m b e r s  are rem inded  th a t  th e  
T w enty-S ixth A nnual A u tum n M eet
ing will be held  in M anchester from  
Septem ber 3 to  6, in  accordance w ith  
the  p rin ted  program m e w hich was 
sent to  all m em bers on J u ly  2. A ny 
m em ber who h as n o t h a d  a  copy of 
the  program m e, o r has lost or m islaid 
the  one originally  sent, should  reąu est 
a  duplicate from  th e  Secretary  as soon 
as possible. T he R ep ly  F orm  w hieh 
aecom panied th e  program m e should  
be re tu m ed  im m ediately  i f  i t  is pro- 
posed to  tak e  p a r t  in th e  m eeting.

I t  is expected  th a t  a  considerable 
proportion  o f m em bers v isiting  M an
chester will desire to  s ta y  a t  th e  Uni- 
versity  H ostel, A shburne H a ll. A p 
plications for accom m odation should 
be m ade not d irect to  th e  W arden  a t 
the  H ostel, b u t  to  th e  H o norary  Local 
Secretary  o f th e  M anchester M eeting, 
Mr. J .  A. Tod, B .Sc., The B rough ton  
Copper Com pany, L td ., M anchester.

M em bers a tten d in g  th e  m eeting  
should  b ring  w ith  th em  copies o f th e  
M onthly Journal eon tain ing  an y  of 
th e  papers th a t  th e y  in ten d  to  discuss 
in M anchester. Separate  copies o f 
th e  p apers a re  n o t available.

Informal Gathering after Autumn 
Lecture.

A t th e  suggestion of th e  Council th e  
Local C om m ittee have  a rranged  for an  
inform al ga thering  to  be held  in  th e  
B an ąu e tin g  H a ll, M idland H o te l, 
d irec tly  a f te r  th e  Autumn L ectu re  on 
M onday, Septem ber 3. I t  is hoped, 
in  th is  w ay, th a t  m em bers m ay  be 
able to  m ee t one a n o th e r an d  th e  
Council. T ran sp o rt will be  p rov ided  
to  th e  M idland H o te l from  th e  
College o f Technology, w here th e  
L ec tu re  w ill be given a t  7.30 p .m . b y  
D r. J .  L. H au g h to n  on “  The W ork of 
W alte r R osenhain .”

C andidates fo r m em bership  whose 
app lications a re  in  th e  Secretary ’s 
hands b y  noon on A u g u st 30 w ill be 
e n titled  to  tak e  p a r t  in a ll functions 
connected  w ith  th e  M anchester m ee t
ing.

Supper-Dance in November.
The Council is arranging, in  co- 

operation  w ith  th e  L ondon Local Sec-

tio n  o f th e  In s ti tu te , for a  su p p er and  
dance to  be  held  on F rid ay , Novem - 
be r 30, 1934. I t  w ill tak e  p lace in 
T ham es H ouse, M illbank, S .W .l. 
T he price o f ticke ts , to  be ob tained  
from  th e  Secretary  o f th e  In s ti tu te  o f 
M etals, w ill be  6s. each. F u rth e r  
de ta ils  w ill be announced  later.

Next Year’s Meetings.
The T w enty-S eventh  A nnual 

General M eeting o f th e  In s titu te  will 
be held  in L ondon on  M arch 6-7 , 1935, 
th e  m eeting again  tak in g  place, 
th an k s  to  th e  courtesy  of th e  In s titu -  
tio n  o f M echanical Engineers, in  th e  
H a ll o f  th a t  In stitu tio n . I n  th e  
evening o f M arch 6 th e  A nnual 
D inner will be held  a t  th e  T rocadero 
R e stau ra n t, Piccadilly  Circus.

The T w en ty -F ifth  A nnual M ay 
L ectu re  will be given, also a t  th e  
In s titu tio n  o f M echanical Engineers, 
on M ay 8, 1935. T he nam e o f th e  
L ectu rer an d  th e  su b jec t o f th e  L ec
tu re  w ill be announced in  due course.

Educational Tour.
In  view  o f th e  success th a t  a tten d ed  

th e  In s t i tu te ’s first S tu d en ts’ E d u ca 
tio n a l T o u r las t spring, w hen a  p a r ty  
o f  40 v isited  Belgium , th e  Council is 
proposing to  a rrange for an o th er C o n 
tin e n ta l to u r  to  tak e  place sh o rtly  
a f te r  E as te r, 1935. Suggestions re- 
garding such  a  to u r  w ill be welcom ed 
an d  shou ld  be addressed  to  th e  
Secretary .

Annual Subscriptions.
A ll m em bers, excep t those who pay  

th e ir  subscrip tions b y  m eans of 
B ankers Orders, should  b y  now have 
received notifications from  th e  Secre
ta ry  to  th e  effeet th a t  th e ir  subscrip . 
tions fo r th e  cu rren t financial year, 
w hich began  on  Ju ly  1, 1934, are now 
due. T he am o u n t payab le  is £3 3s. 
o r £1 ls .  in  th e  case o f S tuden t 
M em bers. The Finance Committee 
earnestly reąuest members to be good 
enough to remit their subscriptions 
without reąuiring the despatch oi 
further “ reminders.”  In  th is  w ay 
m ore th a n  £100 w ould be saved to  th e  
In s titu te . This sum  represen ted  th e  
cost to  th e  In s ti tu te  in postage, 
s ta tionery , and  clerical labour, in 
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In s titu te  N ew s and Announcem ents

sending ou t subscrip tion  “  rem inders ” 
du rin g  th e  p a s t year. B y  paying 
th e ir  subserip tions p ro m p tly  m em bers 
n o t only obv iate  th is  unnecessary  
expend itu re , b u t  th ey  also ensure th e  
u ndelayed  receip t o f th e ir  Journals.

Sir Charles Parsons Memoriał Fund.
M em bers o f th e  In s ti tu te  o f M etals 

have eo n trib u ted  th e  sum  of £50 14s. 
tow ards th e  Sir Charles Parsons 
M em oriał F u n d , w hich form ed th e  
su b jec t o f a  c ircular le tte r  sen t to  all 
m em bers, a t  th e  req u est o f  th e  R oyal 
Society, in M areh last. The F u n d  is 
still open, an d  contribu tions to  i t  will 
be g ladly  received. These should  be 
sen t to  th e  Secretary  o f th e  In s ti tu te  
o f M e ta ls ; an  official acknowledg- 
m en t to  each co n trib u to r will be m ade 
by  th e  S ecretary  of th e  R oyal Society.

Use of Cinematograph by Research 
Workers.

The Scientific R esearch P anel o f th e  
A dvisory Council to  th e  B ritish  F ilm  
In s titu te , th e  C hairm an o f w hich is 
Professor J .  L. Myres, O .B .E ., o f the  
B ritish  A ssociation for th e  Advance- 
m en t o f Science, is endeavouring to  
o b tain , from  all possible sources, in- 
fo rm ation  regarding th e  e x te n t to  
w hich th e  cinem atograph has been 
used b y  scientific research  workers and 
to  secure details o f th e  diffieulties en- 
coun tered  in  so doing an d  th e  ways in 
w hich th ey  are being m et. I t  is fur- 
th e r  desired by  th e  Panel to  compile 
a  lis t o f films th a t  have been specially 
m ade b y  indiv iduals in  connection 
w ith  scientific investigations and  ex- 
perim ents, b u t  n o t p u t  in to  c irculation 
th ro u g h  th e  o rd inary  comm ercial 
channels.

The Council o f th e  In s titu te  desires 
to  assist th e  Panel in its  enąu iry , and 
will be glad  if  m em bers possessing th e  
inform ation  reąu ired  will comm uni- 
cate  i t  to  th e  Secretary  o f th e  In s ti tu te  
o f M etals, giving technical details 
such as th e  ty p e  of cam era used in th e  
p rep ara tio n  o f th e  films.

W hen th is  inform ation  has been 
collected it  is th e  in ten tion  o f th e  
Panel to  compile a  m em orandum  
w hich w ould se t o u t th e  progress m ade 
so fa r, d irecting  a tte n tio n  to  th e  m any  
w ays in  w hich a film m igh t be used, 
giving particu la rs  regarding special
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ap p ara tu s  th a t  is a lready  available, 
an d  poin ting  o u t how th e  in te res t o f 
scientific research w ould be served by  
a  g reater use o f th e  cinem atograph.

K.W. Institut fur Metallforschung.
T he K aiser W ilhelm  In s t i tu t  fu r 

M etallforschung, w hich u n til reeently  
w as s itu a ted  in B erlin-D ahlem , is 
being m oved to  S tu ttg a rt, where i t  
will be connected w ith  th e  Technische 
H ochschule. D r. G. M asing, B erlin , 
D r. W . R ohn , H an au , an d  D r. W. 
K o ste r, K refeld , w ere approached  
regard ing  th e  d irec to rsh ips of th e  
In s t i tu t .  B ecause of th e ir  business 
in te re s ts  the  firs t tw o gen tlem en 
w ere unab le  to  accep t, b u t  Dr. K oster 
accepted . H e has been ap p o in ted  
a t  th e  sam e tim e P rofessor o f Applied 
M etallurgy in th e  Technische H o ch 
schule, S tu t tg a r t .  T he I n s t i tu t  w ill 
consist o f th ree  sections un d er one 
r o o f : A pplied M etallurgy, d irec ted  
b y  Professor D r. W . K o s te r ; X -R ay  
M etallurgy, d irec ted  by  Professor 
D r. R . G locker; an d  th e  Physica l 
C hem istry  of M etals, d irec ted  b y  
Professor D r. G. G rube. The m anage- 
m e n t of th e  I n s t i tu t  is in  th e  hands 
of P rofessor D r. W . K oster.

PER SO N A L N O T E S
M e . W i l l i a m  E r n e s t  A l k i n s , 

H ead o f th e  R esearch D ep artm en t of 
Messrs. T hom as B olton & Sons, L td ., 
O akam oor, received th e  degree o f 
D octor o f Science o f th e  V ictoria 
U niversity  o f  M anchester on  Ju ly  6.

M e. R . Chadw ick  has been aw arded 
th e  degree o f M.A. o f th e  U niversity  
o f Cambridge.

M b . J .  E .  G a r s i d e  has g raduated
B.Sc. (Tech.) in  th e  U niversity  of 
M anchester.

P r i v a t d o z e n t  D r .-p h i l . M. H a n - 
s e n , scientific co-worker in th e  
K aiser W ilhelm  In s t i tu t  fiir M etall
forschung, B erlin-D ahlem , from  1925 
to  1933, and  sińce th en  in th e  S taatl. 
M aterialprufungsam t, left B erlin on 
Ju ly  31 in order to  jo in  th e  D iirener 
M etallwerke, D ureń (Rheinland). 
D r. H ansen  has been a  m em ber o f the 
In s ti tu te  sińce Decem ber, 1925, and 
an  ab strac to r fo r th e  Journal sińce 
1926.



In s titu te  N ew s and Announcem ents

M r. F . W . H a r r i s , M.Sc., is now 
associated w ith  R evere Copper and 
Brass Inc ., T au n to n -N ew  B edford 
Division, T au n tcn , Mass., U .S.A.

P r o f e s s o r  D r. F . K ó r b e r , who 
directs th e  K aiser W ilhelm  In s t i tu t  
flir E isenforschung, took  a  p rom inen t 
p a rt in th e  cerem ony a t  D usseldorf on 
Ju n e  2 and  3 in  connection w ith  th e  
laying o f th e  foundation  stone o f the  
new buildings o f th e  In s titu t .

M r . W . M t t r r a y  M o r r i s o n , Vice- 
Chairm an and  M anaging D irecto r of 
The B ritish  A lum in ium  Com pany, 
L td., has been elected  C hairm an o f th e  
L ondon B ranch  o f th e  Clan M orrison 
Society. Mr. M urray  M orrison has 
been m adę C om m ander o f th e  O rder of 
St. O laf by  th e  K ing o f N orw ay in  
recognition o f his p ioneer w ork  in  th e  
establishm ent o f  th e  a lum in ium  
industry  in N orw ay.

M r. F . E . R e b b e c k , C hairm an and  
M anaging D irecto r o f H a rlan d  & 
Wolff, L td ., B elfast, h as been ap- 
pointed a  D irecto r o f th e  N orthern  
Counties C om m ittee o f  th e  London, 
M idland an d  Scottish  R ailw ay  Com
pany.

G e h e i m r a t  P r o f e s s o r  D r . G . 
T a m m a n n , a n  H o norary  M em ber o f 
the In s titu te , an d  senior m em ber o f 
the D eutsche G esellschaft fu r M etall- 
kunde, received a  w arm  welcome when 
the  la tte r  society held  its  annual 
Meeting in G ottingen  on J u ly  6—8. 
Many friends an d  scholars were very  
glad o f th e  o p p o rtu n ity  to  see 
G eheim rat T am m ann cnce again.

M r . R . T a y l o r , B .A ., B .Sc., has 
received th e  degree of Ph .D ., from  
Cambridge U niversity .

M r. J .  H . W a t s o n , M.C., B .Sc., 
A.R.S.M ., of th e  R oyal M int, L ondon, 
has received th e  degree of P h .D . in 
M etallurgy of th e  U n iv e rs ity  of 
London.

D r . - I n g . H . W i e l a n d , U lm  a / 
Donau, has suffered a  bereavem ent 
by  the  d eath  o f h is b ro th e r U l r i c h  
W i e l a n d , who, as a  m em ber o f th e  
German H im alaya  E xped ition , died 
w ith two o f his colleagues in a  snow- 
storm  on M ount N an ga-P arba t.

Marriage.
H a u g h t o n  : G a y l e r ,— On J u ly  24, 

1934, Jo h n  L. H au g h to n  to  M arie

L. V. G ayler, youngest d au g h te r o f 
th e  la te  Mr. W illiam  an d  Mrs. Gayler.

Obituary.
M r . A r t h u r  B o w k e r  died in 

Sheffield on Ju ly  11. A  m em ber o f 
th e  In s ti tu te  o f M etals sińce 1923, Mr. 
B ow ker was a  p rom inen t m em ber o f 
th e  Sheffield Local Section.

M r . F r a n k  G t j y v e r  B r i t t o n , 
D irector an d  M anager o f th e  Toyo 
B abcock K ab ush ik i K aisha, died 
suddenly  a t  his hom e in J a p a n  on 
Ju n e  3, 1934, in his 56 th  year. A  
m em ber o f  th e  In s ti tu te  sińce 1929, 
Mr. B ritto n  was a  residen t o f Yoko- 
h am a for th ir ty  years, during  w hich 
tim e he took  a  very  active  p a r t  in  th e  
affairs o f th e  E u ro p ean  com m unity  
as well as those o f th e  Japanese .

D r . - I n g . K a r l  L e o  M e i s s n e r , of 
D ureń  (R hein land), G erm any, died  on 
J u ly  21 a t  th e  early  age o f 40 years. 
D r. M eissner w as a  freąu en t con- 
tr ib u to r  to  th e  Jotirnal, an d  a tten d ed  
m an y  of th e  In s t i tu te ’s m eetings in 
E ng land  an d  on th e  C ontinent. H e  
h ad  been a  m em ber sińce 1926.

Addresses Reąuired.
T he Secretary  w ill be  pleased to  

receive th e  p resen t addresses o f th e  
following :

C unningham , R . O.
Gilder, F . M.
Je lley , H .
L arin , A. A.
M alden, L ieut.-C om m ander G. C. 
W estco tt, P . J .

Membership Additions.
The following were du ły  elected on 

M ay 9, 1934

A s  Members.
B e w s , W illiam  Jam es L ink la te r, 

A ntw erp, Belgium . 
d ’A t j v i g n y , H en ry  A ntoine, Paris, 

F rance.
D a v i e s , E rn es t Allen, M.C., W haley  

Bridge.
J a c q u e s , F ran k , M anchester. 
K i r s e b o m , G u sta f N ew ton, M.A., 

B ristol.
R i c e -O x l e y , F rancis B ow yer, B .A ., 

London.
Sa n d e r s , A lexander, A vonm outh .



In s titu te  N ew s and Announcem ents
W e l s h , W illiam  Cam eron, B .Sc., 

A.R.S.M ., Eaglescliffe.
Z w a n z i g , W alter, D r.-Ing ., London.

A s  Student Members.
A r m s t r o n g , D enys George, B edford.
A s h b y , Cyril L aw rence George, B .Sc., 

L ondon.
B r a d l e y , A lan Ludwig, Sheffield.
F o r r e s t ,  George K enneth , B irm ing

ham .
R e a d m a n ,  Jo h n  A bercrom by, Lock- 

erbie.
S a l l i t t , L ieu t. W illiam  B aines, B .A ., 

L ondon.
W h i t w o r t h - J o n e s , H en ry  Lewis, 

London.

T he following were du ły  elected on
Ju ly  12, 1934 :—

A s  Members.
B o s q u i , Francis Law rence, N kana, 

N orthern  Rhodesia.
B u t t e r f i e l d , Leslie Jo h n , B .S c . ,  

Purley .
C o l e s , Carl F ea therstone, B.Sc., 

Ewell.
C o s b i e , A rth u r J a m e s  C urtin , London.
D ó r g e , Friedrich , D r.-Ing ., D ureń 

(R hld.), Germ any.
G o r d o n - L u h r s ,  L i e u t . -Col. H e n r y ,

C.M.G., T .D ., L o n d o n .
M a c D o n a l d , George, B .Sc., E d in- 

burgh.
M i l b o u r n , M aurice, B .Sc., A .R.C.S., 

B irm ingham .
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ELONGATION VALUES OF COPPER AND 
COPPER-RICH ALLOYS.*

By MAURICE COOK, Ph.D ., M.Sc.,f Membek, and EUSTACE C. LARKE.+

S y n o p s i s .

A study has been madę of the effect on elongation values of dimen- 
sional variations in test-pieces of copper and copper alloys in  strip form.
H.C. copper, 70 : 30 and 64 : 36 brass, 80 : 20 cupro-nickel, and 95 : 5 
gildmg m etal have been investigated, and it has been fonnd th a t varying 
the  length of para.llel portion on 0'5-in. wide test-pieces from 1-5 to  8-5 
in. has no appreciable effect on the  to ta l elongation yalues measured 
on a  1-in. gauge-length. Varying th e  m etal thickness between 0-125 and 
0-020 m. does no t sensibly affect the  elongation, bn t w ith m etal th inner 
than  0-02 in. the  elongation values decrease w ith decreasing thickness.
W ith yariation in w idth from 0'25 to  1*5 in. the  elongation decreases 
with decreasing width, the  effect being smaller as the  gauge-length is 
increased. Variation in the  ra te  of strain  between the  limits of 0 ‘06 and 
0*55 in. per inch of gauge-length per m inutę does no t appear to  affect 
the elongation values.
. The effect of gauge-length on elongation values has been considered 
m detail for the  five materials in the  soft condition and for 70 : 30 brass 
of varying hardness, and a  study made of the  distribution of elongation 
along the gauge-length. Values for to ta l and uniform elongation have been 
obtained and compared w ith those derived from characteristic formułce 
such as those of Unwin, Bach, Bertella, and Krupkowski. The extent of 
the effect of the  local elongation due to  necking has been investigated 
and its influence in connection with th e  effect of position of th e  fracture 
on the elongation considered.

I t  is quite generally known th a t the elongation values obtained in  the 
tensile testing  of m etal lic specimens m ay be very considerably influenced 
by the shape and dimensions of the test-pieces used. The present work, 
which is concerned only w ith copper and copper-rich alloys in  the form 
of strip m ateriał, was undertaken to  ascertain the effect of variation  in 
gauge-length on elongation values and the naturę of these values. The 
effect of form of test-specim en on elongation values on other m aterials 
in strip form has been studied by several investigators, including 
Templin,1 Niehols, Taylerson, and W hetzel,2 and K enyon ,3 but no such 
systematic d a ta  on copper alloys in  strip  form appear to  have been

* Manuscript received May 7, 1934.
t  Assistant Research Manager, I.C .I. Metals, Limited, W itton, Birmingham 
t  Physical Testing Laboratory, I.C .I. Metals, Lim ited, W itton, Birmingham.

Note to Abstractors and Other Readers.—This paper will be published in 
permanent form, in the Journal of the Institute of Metals, Vol. LV 1934. 
Reference should accordingly be as fo llow s: J . Inst. Metals, 1934, 55 (Advance 
copy). '
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published hitherto . The efiect of thickness, length, and w idth of 
parallel portion, ratę  of extension, and varying thickness on the 
elongation yalues łias also been examined.

In  the course of the investigation, five m aterials, namely, 70 : 30 and 
64 : 36 brass, H.C. copper, 80 : 20 cupro-nickel, and 95 : 5 gilding metal, 
have been considered. Many of the results obtained are similar for the 
different m aterials examined, and it  has not, therefore, been considered 
necessary to  reproduce all the experim ental results. The efiect of 
thickness, w idth, rate  of extension, and varying hardness has therefore 
been recorded only for 70 : 30 brass, which serves as a typical example of 
the m aterials examined, whilst results obtained w ith other m aterials are 
given to  lllustrate  the efiect of varying length of parallel portion and 
varym g gauge-length.

The same procedure for m easuring elongation over varying gauge- 
lengths has been adopted throughout the work. In  order to  ensure that

Cook and L a r k e : Elongation Values o f

0-75"
> L + 0 -5 " 0 7 5 "<r----------- >

O

F i g . 1.

the fracture occurred approxim ately a t the centre of the parallel portion 
each test-piece was slightly reduced in  w idth and tapered towards the 
centre for a distance of 1 in. each side to  the ex ten t of 0-002 in. Each 
test-piece was m arked from end to  end of the parallel portion in equal 
m crem ents of 0-125 in., a Yernier height-gauge reading to  0-001 in 

g ® ed  for the purpose. A fter testing, the lengths of the extended 
gauge-marks of each of the two halves of the test-pieces were measured 
as lllustrated  in Fig. 1, w ith a travelling microscope, reading to  0-0004 in.’ 
In  th is  illustration it  will be seen th a t  tak ing  line (1) as the datum  line 
for th a t  half of the test-piece which is to  the left of the fracture, the 
distances A B ,  C, D, &c., were m easured. Similarly with referenće to 
ime (6) as the datum  line, distances (F — E), (G — E) (H — E ) &c 
were also measured. F inally  the broken halves were placed together’ 
the distance E  was measured, and the percentage elongations were 
calculated on the  original lengths of (A  +  E), ( B F), (C +  G)
(I) +  H ), &c. The reduced w idths and thicknesses were also measured
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Copper and Copper-Rich A lloys

microscopically, the  percentage reduction of area being then  obtained 
in the usual way.-

E f f e c t  o f  L e n g t h  o f  P a e a l l e l  P o r t io n .

Before considering the eflect of variation  in gauge-length 011 elonga- 
tion values, i t  is necessary to  know whether, w ith a fixed gauge-length, 
varying the length of the parallel portion has any appreciable effect on 
the values obtained. In  order to  establish th is point 0-5 in. wide test- 
pieees of all five m aterials w ith parallel lengths of 1-5, 2, 2-25, 4-5, 6-5, 
and 8-5 in. were broken, and w ith reference to  a gauge-length of 1 in., the 
percentage elongation values obtained from  these te s ts  are illustrated 
in Fig. 2, from which it  will be seen th a t the percentage elongation in

LENGTH OF PARALLEL PORT/ON. / NCHES

F i g . 2 .

generał is not appreciably affected by the length of the parallel portion 
over the rangę considered.

E f f e c t  o f  T h i c k n e s s .

To determine the efEect of thickness, 0-5 in. wide test-pieces of 70 : 30 
brass with an  8-in. gauge-length were cu t from  16 samples ranging in 
thickness from 0-125 to  0-010 in. The gauge-length on these test-pieces 
was accurately divided as already indicated into -|-in. lengths. E longa
tion values for all the gauge-lengths ranging from  0-25 to  8 in. were 
determined, and those obtained on 2-in. gauge-lengths are shown in 
Fig. 3. The reduction of area and tensile strength  values are also shown 
in this figurę. All samples of the series subsequent to  the first one were 
annealed together to  ensure uniform ity of tem per, the tensile strength 
values indicating th a t th is required uniform ity was secured. The 
results obtained indicate th a t  variation in  thickness of the  test-piece 
between the lim its 0-125 and 0-020 in. does no t appreciably affect the 
elongation values.
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E f f e c t  o f  W id t h  o f  P a r a l l e l  P o r t io n .

The effect of variations in  width of the parallel portion from 0-25 to
1-5 in. has been determ ined on test-pieces of 70 : 30 brass w ith gauge-

F ig . 3.

lengths of 2 and 4 in. w ith corresponding parallel lengths of 2-5 and
4-5 in. These results, together w ith those for reduction of area, are 
illustrated  in Fig. 4. All the test-pieces were cut from the same piece of

F ig . 4.

strip , whicli was 0-06 in. thick. In  addition to  measuring the elonga
tion  of the  test-pieces on the m axim um  gauge-lengths of 2 and 4 in. on 
the two series of specimens, measurem ents of elongation were also made
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on gauge-lengths of 1 in. for bo th  series and on gauge-lengths of 2 and
3 in. on the 4-in. series. The results indicate th a t  the  elongation values 
tend to increase w ith increasing w idth, and although for the rangę of 
widths considered the actual am ount is appreciable, the evidence shows 
that the curves tend  to  flatten out rapidly. The curves also show clearly 
that the effect of w idth on elongation values decreases with increasing 
gauge-length. The form of the  fracture as the w idth was increased 
showed an interesting feature, for w ith the  narrow  specimens the break 
was normal to  the axis of the test-piece and de^iated  from th is position 
in a regular m anner as the w idth increased, un til a t the m axim um  w idth 
considered, namely, 1-5 in., i t  occurred a t  an angle of about 65° to  the 
axis. This obseryation agrees well w ith th a t  of Sachs and Stenzel 4 on 
test-pieces of bronze strip .

80

1 % k  5  70 ^ o
^ 6 0

50
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Fig . 5.

E f f e c t  o f  K a t e  o f  S t r a i n .

The results of percentage elongation m easurem ents over gauge- 
lengths of 1, 2, 3, and 4 in. on 70 : 30 brass test-pieces 0-060 in. thick 
pulled in a tensile machinę a t different rates are illustrated  in Fig. 5. 
Within the lengths considered, i t  would seem th a t th e ra te  of strain  has 
no appreciable effect on elongation Yalues.

E f f e c t  o f  G a u g e -L e n g t h .

The effect of gauge-length 011 elongation values was determ ined on 
specimens machined to  allow of a m axim um  gauge-length of 8 in. The 
gauge portion of the test-specimens was 0-5 in. wide and 0-06 in. thick. 
Each test-piece was accurately m arked as already described, the parallel 
portion being d m d ed  from end to  end in  equal increm ents of 0-125 in., 
this enabling a rangę of gauge-lengths varying from  0-25 to  8 in. to  be 
used. The percentage elongation was then calculated for each of the 
32 gauge-lengths, and curves showing these results are given in  Fig. 6 . 
The reduced widths and thicknesses were also m easured microscopically 
and the percentage reduction of area was calculated. By reference to  the 
curves in Fig. 6 i t  will be seen th a t the  percentage elongation decreases
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Copper and Copper-Rich A lloys

with increasing gauge-length, the curves tending to  become asym ptotic 
to  a  linę parallel to  the abscissa.

The effect of shape and gauge-length of test-pieces on elongation 
values have been the  subject of much study, and B arba 5 as long ago as 
1880 sta ted  th a t  geom etrically sim ilar test-pieces yielded similar elonga
tion values. Unwin 6 deduced th e  following expression for connecting 
the elongation with gauge-length :—

■ « ! ' V ................................. (I)

e being the  percentage elongation on any  gauge-length L , a the value of 
the percentage elongation as L  approaches infinity, C a constant for the 
m ateriał under consideration, and A  th e  in itial cross-sectional area. This 
relationship has also been p u t forward independently  by Tetm ajer, 
Tiedem ann ,7 and others, In  1902 Bach 8 suggested the empirical 
formuła

.......................................................................< n >

K  being defined as a constant for a given m ateriał.
In  1922 Bertella 9 proposed an exponential relationship which was 

la ter p u t forward by 01iver 10 in  the following form  :—

e =  K L a ........................................(III)

where e and L  are the percentage elongation and gauge-length respec- 
tive]y, K  and  a being constants for any  given m ateriał, the former being 
a function which was found to  vary  w ith  the in itia l cross-section.

L ater K rupkow sk i11 p u t forward the following relationship :—

e = « + 7 ----- i i  • • • • ( IV )k.m .(G r— a) -f- 1 ' '

where e is the  percentage elongation, a the  value of the  percentage 
elongation as the  gauge-length approaches infinity, C a  function of the 
reduction of area, m  the ąuotien t of the  gauge-length and  a function of 
the in itial area, and k  a constant for the m ateriał under consideration. 

According to  K rupkowski, if m  is the length  between gauge-marks

expressed as d iam eter of the test-piece, then  m = ^ ,  d  being the original

diameter of the  test-piece if its  section is circular and an equivalent 
quantity  if otherwise. Since th e  experim ental work has been confined 
to rectangular test-pieces, d  has been taken  as the  d iam eter of a test- 
piece of equivalent area to  th a t  of the rectangular test-piece. In  these 
several relationships only IV  includes the reduction of area which occurs 
when a tensile test-piece is broken.
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All these formulse can be used for obtaining the  elongation on any 
gauge-length from elongation m easurem ents on two diflerent gauge- 
lengths obtained directly  on one specimen. The experim ental results 
are shown in Fig. 6, and a fuli comparison has been m ade w ith these 
values and those calculated from  the several formulse. W hilst the 
details of th is comparison are not reproduced, a num ber of percentage 
elongation values on gauge-lengths of 0-25, 0-75, 2, and 7 in., as calcul
a ted  from formulse I, I I ,  and IV, are given in  Table I, as well as those 
actually  observed, the la tte r  values on 1 and 8 in. gauge-lengths being 
used in  com puting the  former. In  the same tab le are included reduction 
of area, tensile strength, and D iam ond Pyram id hardness values, and 
also the  calculated ^alues to  which the actually  determ ined curves tend 
to  become asym ptotic. Values for to ta l percentage elongation 
calculated from  these formulse are in excellent agreem ent w ith the 
actually  determ ined values on gauge-lengths above 1 in. for all 
five m aterials. Between gauge-lengths of 0-75 and 8 in. the results 
calculated from  the three formulse agree to  w ithin ^  2 per cent. elonga
tion  of the actually  determ ined values, w ith two exceptions, which are
2-8 and 2-9 per cent. On smaller gauge-lengths, however, there is 
greater divergence between the results obtained from th e  formulse and 
experim entally determ ined values. In  th is region the results calculated 
from the formuła of Bach are closer to  the experim entally derived values 
th a n  are those determ ined from  th e  other two formulse.

If  in  the case of formulse I, I I ,  and IV  percentage elongation values 
are p lo tted  against the  corresponding function of the gauge-length, the 
observed values can be connected by a straigh t line over the rangę from 
8 in. down to  about 1 in. This indicates th a t between these lim its of 
gauge-length the formulse are correct in the sense th a t  i t  is possible to 
obtain  from  them  yalues for elongation which are the same as those 
obtained by  direct experim ental determ ination. On the other hand, 
for a sim ilar rangę of gauge-lengths, i t  will be seen by reference to  Fig. 7, 
where the logarithm s of percentage elongation values are plotted against 
the  logarithm s of gauge-lengths for all five m aterials in  the soft con- 
dition, th a t  the  lines connecting these experim ental points are noc 
straight, and for th is reason no results calculated from formuła I I I  aie 
given in Table I. The results shown in Fig. 7 do not agree with those 
of 0 ’Neill and C uthbertson ,12 who showed a straight-line relationship 
for soft copper between the  gauge-lengths of 1 and 5 in.

Analysis of the  four formulse already referred to  shows th a t as ihe 
gauge-length approaches zero the  percentage elongation according to 
formuła IV  approaches a constant value for any grven m ateriał, while 
according to  formulse I, I I , and I I I  the percentage elongation approaches
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LOG G A U G E - L E N G T H  

Fig . 7.

infinity. Form uła IV  indicates th a t the position a t  which the curves 
derived from it  intersect the ordinate represent the m aximum values
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of the percentage local elongation. A t the  other extrem e, formuł® I, 
II, and IV indicate th a t  the percentage elongation approaches a constant 
value as the gauge-length approaches infinity, whereas according to  
formuła I I I ,  as the gauge-length approaches infinity th e  percentage 
elongation approaches zero, a condition which is contrary  to  experience. 
The constant va,lues indicate for each m ateriał the  percentage elongation 
which is independent of the  gauge-length and no t affected by the 
fracture. In  other words, i t  represents th e  m axim um  value of uniform 
elongation of the  m ateriał.

U n if o r m  E l o n g a t i o n .

The to ta l elongation as m easured on broken tensile test-pieces 
includes th e  uniform  elongation which occurs between the gauge-marks, 
together w ith  the  local elongation due to  necking a t  the  fracture. 
This value of elongation is no t so characteristic for the  m ateriał as the 
uniform elongation which constitu tes a morę accurate measure of the 
workability, ductility , or draw ing quality . The chief reąuirem ents of 
m aterials for deep-drawing is the  property  of beingable to  w ithstand a 
large am ount of elongation w ithout local th inn ing  or contraction, in  
other words, a high value for the  uniform  elongation. As th e  gauge- 
length is increased th e  effect of the  local elongation decreases and the 
value for the to ta l elongation approaches th a t  of the  uniform  elongation. 
I t  is for th is  reason th a t  th e  to ta l elongation figures obtained on com- 
paratively  large gauge-length specimens are regarded as a more reliable 
indication of draw ing quality  th a n  elongation values obtained on shorter 
gauge-lengths, because as the  gauge-length increases the  effect of local 
elongation becomes increasingly less, as is shown in Fig. 6, un til its  effect 
becomes very  slight and the  value obtained approaches th a t  of the 
uniform  elongation. As already noted , values for uniform  elongation 
can be calculated from  the  formuł® from  m easurem ents of the  to ta l 
elongation on two different gauge-lengths on the test-specim en. Values 
obtained from  equations given by Unwin and Krupkow ski are alm ost 
identical, and for the different m aterials considered the average of these 
values are shown as horizontal broken lines in  Fig. 6, being in fact the 
horizontal asym ptotes of th e  curves. Values calculated from  the 
formuła of Bach are lower in  each case th a n  those obtained from  these 
other formuł®, as will be seen from  the results in  Table I.

F or the m aterials under consideration it  is possible to  determ m e 
experim entally the  uniform  elongation by  other m ethods th a n  th a t  of 
measuring the to ta l elongation on two different gauge-lengths and then  
calculating the uniform  elongation from  one of the  several available 
form ute. One m ethod suggested by  Yietórisz 13 consists of observmg
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the initial position of the m axim um  load on a load/extension curve. 
This experim ent has been carried out w ith 70 : 30 copper-zinc, 64 : 36 
copper-zinc, 80 : 20 cupro-nickel, 95 : 5 copper-zinc, and H.G. copper, 
using a specimen w ith a parallel length of 6-5 in., the w idth and thickness 
of the parallel portions being 0-500 and 0-125 in., respectively. The 
test-pieces were each provided w ith sym m etrical gauge-marks, 2, 4, and
6 in., and interm ediate observations were m ade during the tensile test. 
The elongations on each of the  th ree gauge-lengths, together w ith the 
accom panying reduction of w idth and thickness, were m easured a t  load 
increm ents of, generally, 0-10 ton, the results in  the case of the  70 : 30 
brass being p lo tted  in Fig. 8 .

F i g . 8 .

The lower curve in th is figurę was obtained by plo tting  the reciprocal 
of the  area m easured a t  each load against the  corresponding percentage 
elongations for each of the gauge-lengths considered. By reference to  
th is  curve it will be seen th a t  the percentage elongation from the 
beginning of the te s t to  the point when the m axim um  load is first 
sustained by the  specimen is independent of the gauge-length, and is 
therefore inversely proportional to  the area a t  each load. In  other 
words, the curve shows th a t  the  percentage elongation increases uni- 
formly from  the beginning of the te s t un til the first application of the 
m axim um  load. The value of the uniform  elongation m ay be obtained 
from  the load/extension curve by drawing a line from the point indicat- 
ing the  beginning of the application of the niaxim um  load to  the abscissa, 
th e  value so obtained being stric tly  true  only when the line drawn to  
m eet the abscissa is parallel to  th a t  portion of the curve which lies below 
the lim it of proportionality . Values of the maxim um  uniform elonga-
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tion were also calculated for each of the samples tested , using the two 
gauge-lengths 2 and 6 in. and the corresponding percentage elongations, 
the resulting Yalues being the  m ean of those derived from  formulse I  and 
IV. In  the case of the  70 : 30 brass, th is value is represented by a 
vertical broken line in Fig. 8 . F or all the m aterials considered the 
differences between the  experim ental values and those calculated did 
not exceed 3 per cent. elongation.

The m axim um  uniform  elongation m ay also be determ ined on one 
specimen by  direct m easurem ents if the gauge-length has been suitably 
sub-divided. This is based on the  assum ption th a t a t  distances appreci- 
ably removed from  the fracture the elongation which results is not 
affected by  the  elongation caused by  necking prior to  fracture. I t  has 
been s ta ted , however, th a t  th e  yalue cannot be satisfactorily derived 
from m easurem ents of test-pieces taken  after fracture, and according 
to  K untze and Sachs 14 uniform  elongation continues after necking or 
local elongation has commenced. H aigh and Jones ,15 in  a s tudy  of 
ten sile tests  on lead specimens, considered th a t for practical purposes 
i t  is essential to  distinguish between stable d istributed , th a t is, uniform 
elongation, and local elongation, and sta ted  th a t an approxim ate value 
of th e  rangę of stable d istribu ted  elongation can be ascertained by 
measuring the elongation on a short gauge-length far removed from  the  
fracture. The distribution of percentage elongation over the m axim um  
gauge-length considered of 8 in. is shown in Fig. 9, for the five m aterials 
studied. These curves were obtained by  m easuring the percentage 
increase of each original 0-25 in. length, sta rting  a t  one end of the 
parallel portion and passing in 0-125 in. increm ents through the fracture 
un til th e  other end of the  gauge-length was reached. The horizontal 
lines draw n through the  curves for each of the  five m aterials represent 
the average of the uniform  elongation vałues calculated from  the formulse 
of Unwin and  Krupkowski, and a t  distances removed from  the  fracture 
more th a n  about 0-75 in. the elongation over the 0-25 in. gauge-lengths 
approxim ates to  the  uniform elongation. Local yariations or “ neck
ing,” of course, occur, and for th is  reason the  m ethod cannot be regarded 
as constitu ting  an  altogether satisfactory means of measuring local 
elongation, although generally the errors are no t large and, as will be 
seen from  Fig. 11, th e  irregularities tend  to  be less in  m agnitude w ith 
harder m aterials.

As previously noted, the effect on the  to ta l elongation value of the 
extension due to  local contraction conseąuent upon fracture decreases 
with increasing gauge-length, as the  curves in Figs. 6 and 10 show.

E f f e c t  o f  P o s it io n  o f  F r a c t u r e .

POLITECHNIKI
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LE N G T H ,  / NC H E S

F ig . 9.

How far the extension due to  necking extends along the length of the 
specimen varies w ith different m aterials, and for different types of test-
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pieces, b u t the  evidence which has been obtained in the  course of this 
investigation, as shown by Figs. 9 and 11, suggests th a t i t  is very local 
in  character for the  m aterials considered and the  forms of test-pieces 
used. In  th is  connection a point of considerable practical importance 
emerges w ith  regard to  the  testing  of these m aterials, nam ely, the 
influence of th e  position of fracture. As already described, to ta l 
elongation values have been m easured on m any different gauge-lengths 
of each of the five m aterials, and specimens w ith a m aximum gauge-length 
of 8 in .sub-d iv ided in to0-125 in .divisionshave beenutilized fordeterm in- 
ing the effect of position of fracture. On such specimens it  is possible 
to  measure the to ta l elongation relative to  an original gauge-length of
2 in. w ith the fracture occurring a t various positions between the gauge- 
marks by the simple expedient of m oving the gauge-length relative to  
the fracture. An analysis which has been m ade in th is m anner of the 
d a ta  obtained for the five m aterials indicates th a t, provided the  fracture 
does not occur nearer th a n  0-5 in. to  an extended gauge-mark, the value 
of the to ta l elongation on an original gauge-length of 2 in. is not reduced 
by  more th a n  about 2 per cent. elongation. Specifications commonly 
reąuire th a t  th e  fracture should occur w ithin the  m iddle th ird  of the 
gauge-length, and B ritish S tandards In stitu tion  specification No. 485, 
P a r t 1, 1933, for tensile tests  on th in  strip  and sheet, where flat speci
mens 0-5 in. wide w ith a 2-5 in. parallel length and 2 in. gauge-length are 
standardized, sta tes th a t  th e  fracture naust occur w ithin the  middle half 
of the  gauge-length. The results which have been obtained suggest 
th a t, for the  m ateriał under consideration w ith th is form of test-piece, 
no appreciable effect on the yalue of th e  to ta l elongation over an  original 
distance of 2 in. will be observed, provided th a t the  fracture occurs 
w ithin th e  m iddle tw o-thirds of the extended gauge-marks.

As would perhaps be expected, the d a ta  also show th a t  the  effect of 
the position of fracture on the  to ta l elongation values decreases with 
increasing gauge-length. W ith  regard to  gauge-lengths less th a n  2 in., 
the  value of the to ta l elongation rapidly decreases as the  fracture 
approaches one or other of the  extended gauge-marks. F or the five 
m aterials under consideration a t  a thickness of 0-060 in. using a 1 in. 
gauge-length, th e  difference betw een the  to ta l elongation values for a 
central fracture and one 0-125 in. from  an  extended gauge-mark is about
8 per cent. elongation. In  order to  note the effect of the nearness of the 
radius to  the  fracture, specimens w ith a parallel length of 2-5 in. and 
gauge-lengths of 2 in. were deliberateiy fractured a t various points 
between th e  gauge-marks. These observations confirm the finding 
th a t  the  effect of position of fracture on the to ta l elongation, when 
m easured across an  original gauge-length of 2 in., is not appreciable
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unless i t  occurs w ithin 0-5 in. of an extended gauge-mark, provided th a t 
the parallel portions of th e  test-pieces are 0-5 in. longer th a n  the  maxi- 
m um  gauge-length recjuired.

E l o n g a t io n  M e a s u r e m e n t s  o n  C o l d - E o l l e d  70 : 30 
B r a s s .

Elongation m easurem ents have also been m adę on specimens cut 
from  7 0 : 30 brass strip , which had  been subjected to  progressiye 
am ounts of cold-rolling. Commencing w ith m ateriał in the soft con- 
dition a t a thickness of 0-250 in., a series of seven samples was obtained

F ig . 10.

down to  a thickness of 0-100 in. w ith 10 per cent. reductions in  thickness 
between each sample. Test-pieces cu t from these were accurately 
m arked before testing  and m easured microscopically, as previouslv 
described.

The results for five of the  samples showing variations in elongation 
values w ith gauge-lengths ranging from 0-25 to  8 in. are illustrated  in 
Fig. 10, from which it  will be seen, as in  the case of the soft materials, 
th a t the  elongation decreases as the gauge-length increases. The 
horizontal lines shown in th is figurę represent the horizontal asym ptotes 
of the curves. Each of these experim ental results has been compared 
with those calculated from the  several formulae, the values both 
calculated and observed on gauge-lengths of 0-25, 0-75, 2, and 7 in. being
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given in Table I I . For the purpose of calculation observed elongations 
on gauge-lengths of 1 and 8 in. were used.

By reference to  Table I I ,  i t  will be seen th a t  for gauge-lengths rang- 
ing from  0-75 to  8 in. all the  calculated values agree to  w ithin less th an  
^  3 per cent. elongation of the observed values, except in one instance, 
when the  value calculated from  IV  is 3-9 per cent. elongation lower th an  
the observed value of 83-6 per cent. W ith regard to  the values calculated 
for the  m inim um  gauge-length of 0-25 in., i t  is of in terest to  notę th a t 
while there is a fairly constant difference of about 16 per cent. elongation 
between observed values and those calculated from form uła I I ,  the 
order of the  accuracy of th e  calculated values derived from  I  and IV 
reverses, the  values calculated from  IV  being in  excellent agreem ent 
w ith the observed results for th e  two softest samples, whereas for the  
three hardest samples the closest agreem ent is obtained w ith form uła I.

If  the  observed elongation values, together w ith th e  corresponding 
gauge-lengths, are p lo tted  in  a sim ilar rnanner to  the  curves shown in 
Fig. 7, interesting results are obtained. For the softest sample, the 
points lie on a curve, b u t w ith  progressive increases in  hardness the 
curves tend to  become straigh t lines. W ith sample No. 5H, for example, 
i t  is possible to  connect all points from  a 0-25 in. gauge-length to  a
5-5 in. gauge-length w ith  a straigh t line, and in the case of th e  hardest 
sample th is is possible for the whole rangę of values from  0-25 to  8 in. 
gauge-length. Thus i t  will be seen for the harder samples th a t  as the  
uniform  elongation of the last th ree is negligibly smali, being in  fact less 
th a n  1 per cent., values for the  to ta l elongation calculated from  the 
Bertella relationship, i.e. form uła I I I ,  will be in  agreem ent w ith the 
observed values, because the  condition exists of zero uniform  elongation 
which is necessary in applying th is  eąuation. Values calculated from 
th is eąuation  are therefore included in  Table I I  for the  last three samples.

The d istribu tion  of the  elongation over the  to ta l length  of the test- 
pieces is illustrated  for five of the  samples in Fig. 11, the horizontal 
broken lines, which are superimposed on the  curves, representing the 
average of the values for th e  uniform  elongation as calculated from 
formulse I  and IV. As in the case of the soft m aterials shown in Fig. 9, 
a certain  am ount of subsidiary necking takes place on the softer samples. 
W ith regard to  the  position of the horizontal lines which represent the 
uniform  elongation, i t  would appear in the case of the two softer samples 
th a t  the calculated values are slightly  higher th a n  th e  observed values, 
whereas for samples Nos. 4H and 7H  th e  agreem ent of the experim ental 
values w ith  those calculated is excellent. A similar agreem ent was 
found for samples 5H  and 6H , which, in order to  avoid confusion, are 
no t included in  th is  illustration.

e j  383



Cook and Larke : Elongation Values o f

I t  will be seen from Table I I  th a t the uniform elongation values 
rapidly decrease with increasing hardness, and samples Nos. 5H, 6H, 
and 7H , which were reduced respectively 50, 60, and 70 per cent, iń

F ig . 11.

thickness by cold-rolling, have practically  zero uniform elongation. In 
other words, the  m ateriał which has been reduced th is am ount in th ick
ness cannot be stretched w ithout local thinning or contraction.

SuMMARY.

In  the testing  of fiat test-pieces 0-5 in. wide of H.C. copper, 70 : 30 
and  64 : 36 brass, 8 0 :2 0  cupro-nickel, and 95 :5  gilding m etal, ’varving
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the length of parallel portion from  1-5 to  8-5 in. has no appreciable effect 
on the to ta l elongation values on 1 in. gauge-lengths.

If the m etal thickness is varied between 0-125 and  0-020 in., the 
elongation yalues as m easured on specimens of 2 in. gauge-length and 
0-5 in. wide in the parallel portion do not appear to  be affected, bu t w ith 
metal thinner th an  0-02 in. the elongation values decrease rapidly with 
decreasing thickness.

W ith variations in w idth from 0-25 to  1-5 in. m easured on specimens 
0-06 in. thick, the elongation decreases w ith decreasing w idth, the effect 
being smaller as the gauge-length is increased.

M easurements on specimens of varying gauge-length up to  4 in. 
show th a t varying the  ra te  of strain  between the lim its of 0-06 and 
0-55 in. per in. gauge-length per m inutę does not affect the elongation 
values.

A detailed s tudy  has been m ade of the effect of gauge-length on 
elongation values, also of the d istribu tion  of elongation along the gauge- 
length of all five m aterials in  the soft condition, and also for 70 : 30 brass 
subjected to  progressively increasing am ounts of cold-rolling. Values 
for to ta l and uniform  elongation have been obtained and compared with 
those derived from  characteristic formulas, such as those of Unwin, Bach, 
Bertella, and Krupkowski. Yalues obtained from  the  forami® of 
Unwin, Bach, and K rupkow ski for to ta l elongation on gauge-lengths 
upwards of 0-75 in. agree extrem ely well w ith the actually  determ ined 
values. Uniform elongation yalues derived from  the Bach formuła do 
not agree w ith observed values so well as those derived from  the  other 
two formuła). W ith soft m aterials it is not possible to  obtain from the 
Bertella formuła values for com parison w ith actually  determ ined values, 
for i t  has been found th a t  when the logarithm s of percentage elongation 
values are p lo tted  against the logarithm s of gauge-lengths, the lines 
connecting the  experim ental points are no t straigh t, or a t  best can be 
regarded as stra igh t only over a very  lim ited rangę of gauge-lengths. 
As m ight be expected, the formuła is found to  be applicable for hard  
m aterials which possess little  or no uniform  elongation.

The ex ten t of the effect of the  local elongation due to  necking has 
been m vestigated, and i t  has been found th a t  provided th a t fracture 
does not occur nearer th an  0-5 in. of a gauge-mark, the yalue for to tal 
elongation is not appreciably affected by the position of fracture.

A c k n o w l e d g m e n t .

The authors thanks are due to  the M anagement Board of I.C .I. 
Metals, L im ited, for permission to  publish the results in th is paper.
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THE DEFORMATION LINES IN ALPHA 
BRASS. *

By CARL H. SAMANS.f Ch.E., M.S., Ph .D ., M e m b e r .

S y n o p s i s .

A microscopic study of 70 : 30 brass single crystals of two different 
orientations which had been reduced 50 per cent. in thickness by cold- 
rolling revealed the  presence of m any of the so-called “ lines of defor- 
m ation.” X -ray determinations, by the Davey—Wilson method, of the 
orientations in the rolling piane showed conclusively th a t the markings 
were meehanical tw ins parallel to  octahedral planes.

I n t r o d u c t io n .

D uring th e  course of a s tudy  of the  effect of cold-rolling on the orienta- 
tion  of single crystals of 70 : 30 brass several specimens were secured 
which ofEered conclusive proof of the natu rę  of the  “ lines of deforma- 
tio n  ” freąuently  observed in  face-centred cubic m etals. This note is a 
brief description of two of these specimens.

E x p e r i m e n t a l  P r o c e d u r e .

Two sections approximat,ely 1 in. long, ł  in. wide, and |  in. th ick  
were cu t out of a  single crystal made by a modification of Bridgm an s J 
m ethod of slow cooling from  a m elt. The first of these, specimen O, 
was oriented w ith an octahedral, (111), piane approxim ately in  the  
rolling piane and a dodecahedral, [101], direction in the  rolling direction, 
w hilst the  second, specimen C, had a cube, (001), piane approxim ately 
in the  rolling piane, and a cube, [100], direction in the rolling direction.

These were reduced 50 per cent. in  thickness by  cold-rolling through 
a set of hand  rolls 7 cm. in diam eter. A fter rolling, the  specimens were 
given a deep etch in n itric  acid in  order to  remove th e  “ flowed ” layer 
on the surface, and  were then  m ounted in  solder for fu rther exam ination. 
The polishing and  etching trea tm en ts given in  preparing th e  specimen

* Manuscript received April 27, 1934.
f  Chase Brass & Copper Co., W aterbury, Conn., U.S.A. This paper is a 

section of a dissertation to  be presented to  the  Faculty  of th e  G raduate School 
of Yale U niversity in partial fulfilment of the reąuirem ents for the  degree of Doctor 
of Philosophy.

+ p , W. Bridgman, Proc. Amer. Acad. Arts Sci., 1925, 60, 305.

Note to Abstractors and Other Readers.—This paper will be published, in 
permanent form, in the Journal of the Institute of Metals, Vol. LV, 1934. 
Reference should accordingly be as follow s: J . Inst. Metals, 1934, 55 (Advanee 
copy).
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for microscopic exam ination were m ade w ith great care, because it  was 
known from previous work, notably th a t of Vogel,* th a t lines of deforma- 
tion  would be produced by polishing if care were not taken. The finał 
stages of polishing and etching w ith a m ixture of am monium hydroxide 
and hydrogen peroxide were repeated several tim es as an additional 
safeguard.

The Dayey-W  ilson f  m ethod was used to  determ ine the orientations 
of the specimens. In  th is m ethod X-rays, refłected from the surface 
of an  oscillatmg crystal, are recorded on two films, one of which is 
s ta tionary , whilst the other oscillates w ith the specimen. Since re- 
flection from a given piane, according to  Bragg’s law, can occur only 
for a definite angle of incidence, spots on the  sta tionary  film will be 
fairly sharp whether or not the reflecting piane is “ bent ” or otherwise 
d isto rted . Only the  resolution of the i f a-doublet will be affected. 
On the other hand, d istortion will cause the spots on th e  oscillating 
film to  be spread over an area, and m ay even make them  too indistinct 
to  be m easured unless the piane is close-packed. The poles of planes, 
then, the reflections of which are recorded on both  films can be located 
exactly, whilst those of planes the reflections of which are on the sta tion
ary  film alone can be fixed only as lying w ithin fairly restricted limits 
on a definite stereographic smali circle.

M ic k o g r a p h ic  a n d  X rR A Y  S t u d ie s  o f  S p e c im e n  0 .

A microscopic exam ination of the surface of specimen 0  showed 
numerous “ lines of deform ation,” of which those shown in Fig. 1 (Platę 
I) are typical. Four d istinct sets of these markings are visible, making 
angles w ith the rolling direction of approxim ately 90°, -f- 63°, +  4°, 
and — 60°, clockwise angles from the rolling direction being considered 
positive, and counter-clockwise negative.

The X -ray determ ination of the surface orientation gave the 
onentation  for the m atrix  which is p lo tted  stereographically in Fig. 2. 
In  these projections, poles located from spots on both films are designated 
by O, those from spots on the sta tionary  film only by x ,  and those 
p lo tted  to  com plete the projection by □ .

In  addition  to  these spots, however, the sta tionary  film had re
corded nine others, alm ost mirror images of the first set, which could 
not be explained by the m atrix  orientation. In  Fig. 3 these spots are 
p lo tted  on a projection of the m atrix  orientation th a t has been twinned 
on the (111) piane. This orientation is seen to  account for all nine 
ex tra  spots, the  stereographic smali circles which are the loci of their

* R. Vogel, Z. anorg. Chem., 1921, 117, 271-280. 
f  T. A. Wilson, Gen. E lect. B ev .,  1928, 31, 612.
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P l a t ę  I .

Fig. 1.—Surface of Specimen O Etched with NH4OH H 20 2. X 100. 
Rolling Direction Horizontal.

F ig . 4.—Surface of Specimen C Etched with NH^OH H 20 2. X 100. 
Rolling Direction Horizontal.
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poles corresponding in every case w ith a  similar pole on the 
projection.

Sam ans : The D eformation L ines in  A lpha  Brass

F ig . 2.—Comparison of Traces of the Lines of Deformation with the M atrix 
Orientation of Specimen O.

Fio. 3.—Orientation of Fig. 2 Twinned on (111), Showing Agreement of E x tra  
Spots from Films of Specimen O.

The surface is th u s shown to  contain two orientations, one of which 
is derived from  th e  other by  tw inning on the  (111) piane. These 
orientations were redeterm ined several tim es, all of the films agreeing 
w ithin a few degrees.
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In  Fig. 2 the traces of the  lines of deform ation are also p lo tted  on 
the projection of the m atrix  orientation. The dashed lines represent

Sam ans : The Deformation L ines in  A lpha Brass

F i g . 5.—-Comparison of Traces of the Lines of Deformation with the Matrix 
Orientation of Specimen 0.

F ig . 6. Orientation of Fig. 5 Twinned on (111), Showing Agreement of E x tra  
Spots from Films of Specimen C.

the traces of the “ lines of deform ation ” and the fuli lines the great 
circles norm al to  these traces which m ust be the loci of the planes causing 
them . There is a reasonable agreem ent between the traces and the 
poles of the octahedral planes. The irregular wavy markings approxim -
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ately perpendicular to  the  rolling direction correspond w ith the  traces 
of the (111) piane and m ust be, therefore, the  m ateriał producing the 
tw in reflections. The m arkings of th is  set of the  four would be 
expected to  refleet, as they  are by far the m ost numerous and prom inent.

M io e o g r a p h ic  a n d  X - R a y  S t u d i e s  o f  S p e c i m e n  C .

In  the undeform ed specimen of orientation  C there were four slip 
systems subjected to  a high shearing stress. Conseąuently, th e  struc- 
ture after a 50 per cent. reduction m ight have been expected to  be quite 
complex. In  about half of the  surface a microscopic exam ination 
showed th is expectation to  be fulfilled. The other portion of the  speci
men, however, had  deformed into lamellss approxim ately parallel to  
the rolling direction. Some of these are shown in  Fig. 4 (Platę I). 
I t  was originally thought th a t  these were tw in  bands, b u t th is  idea was 
rejected when it  was found th a t  they  were not parallel to  octahedral 
planes. A tten tion  was then  directed to  th e  lines th a t  had  been formed 
in the  bands as a result of the  deform ation. The angles m ade w ith the 
rolling direction by  these m arkings were approxim ately — 64° in  the 
wide bands and +  59° in  the narrow  ones.

W hilst m ost of the  X -ray  films m ade from  th is  specimen showed the 
orientations of bo th  th e  lamellse, the  au thor was particu larly  fortunate 
to  seoure one which showed only the  orientation  of the wider bands. 
In  Fig. 5 th e  tracę of the  lines of deform ation in  these bands has. been 
p lo tted  on the  projection of th e  m atrix  orientation. I t  is seen th a t the 
pole of th e  (111) piane lies very  near th e  great circle perpendicular to  the 
tracę. In  Fig. 6 the additional spots of the  X -ray  film which could 
not be explained by  th e  m ajor orientation  are p lo tted  on an  orientation 
derived from  th a t  shown in Fig. 5 by  tw inning on the  (111) piane. The 
agreem ent is also excellent in th is  case. These lines of deform ation are, 
then, the  edges of th in  mechanical tw ins parallel to  the octahedral 
piane, (111).

C o n c l u s io n s .

On the basis of X -ray  and microscopic evidence, the lines of de
form ation observed in cold-rolled single crystals of 70 : 30 brass have 
been shown to  be the  edges of th in  mechanical tw ins parallel to  octahe
dral planes.

A c k n o w l e d g m e n t s .

The author wishes to  offer sincere thanks to  Dr. C. H . Mathewson 
of Yale U niversity, and to  Dr. D. K . Cram pton of the Chase Brass & 
Copper Co., w ithout whose assistance th is  work could not have been 
carried out. To Mr. H . L. Burghoff m uch credit is also due for m aking 
th e  single crystals and  preparing the  specimens for rolling.
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METALLURGICAL ABSTRACTS
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Yolume 1 AUGUST 1934 P a rt 8

I.—PR O PER TIES OF METALS

(Continued from pp. 337-340.)

The Reflecting Power of Aluminium and Its Alloys in Different Regions.
D. H . Clewell an d  J .  W ulff (Phys. Bev., 1933, [ii], 44, 952).— A b strac t of a  
paper read  before th e  A m erican P hysical Society. The reflecting powers of 
alum inium , beryllium , m agnesium , S il i c o n , a n d  silver alloys have been m easured 
th ro ughou t th e  region 2000 -7 0 0 0  A. a t  norm al incidence by  photographic  
in ten sity  studies an d  b y  photoelectric  m easurem ents. The polished alloys 
have been com pared w ith  films of th e  sam e m etals in  reflecting power. E lec
tro n  d iffraction an d  chem ioal stud ies p e rm itte d  a  con tro l of physical and  
chem ical com position of th e  fllms. H ere com ponent m etals were evap o ra ted  
a t  th e  sam e tim e from  different filam ents a t  th e  p roper tem p era tu re  a n d  separ- 
a te ly . F rom  th e  above d a ta , th e  m ost efficient reflectors for th e  region of 
2000-7000  A. have been determ ined  : a lum in ium -silicon  2 000-3000  A . ;
alum in ium -silver 3000-6000  A. An alloy film con tain ing  a lum in ium  85, 
silver 10, an d  S i l i c o n  5%  has app ro x im ate ly  th e  sam e reflecting pow er (80- 
85% ) from  2300-5800 A.— S. G.

Magneto-Resistance of Bismuth Films at Low Temperature. C. T . L ane 
(Phys. Rev., 1934, [ii], 45, 733-734).—A note. T h in  films of b ism u th  were 
p repared  by  evapora tion  on to  strip s  of m ica. W ith  a  cu rre n t passing parallel 
to  th e  long side of th e  film, th e  change in  resistance produced  by  a  m agnetie  
field of ab o u t 16 kilogauss paralle l to  th e  surface of th e  film  was m easured  a t  
-f- 20° an d  — 180° C. W ith  com paratively  th ick  films (0-5-^-0 (j.) th e  change a t
— 180° C. is m uch g rea ter th a n  a t  +  20° C., th e  ra tio  dim inishing sligh tly  as 
th e  film becomes th in n e r. A t ab o u t 0-4 (jl th e  curve changes d irection  a b ru p tly , 
an d  ind ica tes th a t  th e  m agneto-resistance w ill be in d ependen t of tem p era tu re  
for zero film th ickness. T h is is expla ined by  assum ing th a t  th e  d iam agnetism  
of b ism uth  is due to  e lectrons m oving in  long free p a th s  in  definite crystallo- 
graphic directions, th e  p a th s  being lim ited  by  a  secondary  s tru c tu re  in  th e  
crystal, a n d  th e  b reak  in  th e  m agneto-resistance curve occurring w hen th e  
th ickness of th e  film equals th e  u n it  of th e  secondary  s tru c tu re .— W . H .-R .

Two New Phenomena at Very High Pressure [Allotropy of Bismuth and 
Phosphorus]. P . W . B ridgm an (Phys. Rev., 1934, [ii], 45, (11), 844-845).—  
A note. A t room  tem p era tu re  w ith  pressures above 25,000 k g ./cm .2 b ism uth  
is transfo rm ed  in to  a  new m odification w ith  a  yolum e decrease of ab o u t 9% . 
E x trap o la tio n  of th e  curve for th e  liqu id  ind icates th a t  th e  new  allo trope a t  
a  h igher tem p era tu re  w ould m elt w ith  a n  expansion of th e  o rder 4% , in  con- 
tra s t  to  th e  abnorm al con traction  w hich  tak e s  p lace w hen th e  o rd inary  m odi
fication m elts. T he change from  w hite  to  b lack  phosphorus has also been 
stud ied .— W. H .-R .

The Longitudinal Thermoelectric E ffect: (I.) Copper. P . C. Feng and  
W illiam  B and  (Proc. P hys. Soc., 1934, 46, 515-522).—F . a n d  B. show th a t  th e  
e.m .f. can  be regarded  as of like  n a tu rę  w ith  th e  T hom son po ten tia l as defined 
by  Som m erfeld an d  F ran k . T he p o ten tia l g rad ien t in  copper is n o t a  linear 
function  of th e  tem p era tu re  g rad ien t b u t requ ires ąu ad ra tio  an d  cubic term s 
fo r i ts  expression. T he lin ea r te rm  is re ta in ed  for th e  T hom son effect,

* Denotes a  paper deseribing th e  results of original research. 
f Dencjtes a  iirst-class critical review.

2 C
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w hich is th u s  d istingu ished  from  th e  e.m .f. w hich arises in  asym m etrical 
s ta te s .— J .  S. G. T.

The Absorption and Reflection of Gold Between 380 A. and 1400 A. I .  B .
L iben  a n d  H . M. 0 ’B ryan  (Phys. Rev., 1933, [ii], 44, 952).—A b strac t of a  p ap er 
read  before th e  A m erican P hysical Society. W ith  a  one-m eter yacuum  
spec trograph  a n d  a  “ ho t-sp a rk  ” betw een C arboloy electrodes, th e  reflection 
from  gold m irrors a t  various angles of incidence, an d  transm ission  of th in  gold 
films have been determ ined. S p u tte red  gold m irrors gave m ore reproducible 
reflecting powers th a n  evap o ra ted  surfaces. A t norm al incidence 12%  of 
1000 A. is reflected w ith  a  g radual decrease to  less th a n  1%  of 400 A. The 
absorbing films were eyapora ted  on celluloid films ab o u t 10~6 cm. th ick . The 
gold films appeared  green by  tran sm itte d  lig h t an d  from  th e ir  abso rp tion  in 
th e  region 2500-6000  A. are  estim a ted  to  be from  10~6 cm. to  3 X 10-6 cm. 
th ick . T he abso rp tion  coeif. is ab o u t 5 X 105 pe r cm ., show ing th a t  gold is 
alm ost as tran sp aren t as celluloid from  1000 to  400 A. F ilm s of silver and  
selenium  show ąu ite  different absorp tion  in  th is  region. P re lim inary  calcula- 
tio n  b y  m eans of F resnel’s eąu a tio n s from  th e  reflection d a ta  give values of 
th e  ex tin c tio n  coeff. w hich agree in  order of m agnitude w ith  those from  d irec t 
absorp tion . T he o il-coated p lates used  were te s te d  for reciprocity  failure in  
th e  n ear u ltra -v io le t a n d  in  th e  extrem e u ltra -v io le t gave paralle l charac- 
te ris tic  curyes ind ica ting  no failure of th is  law  over a n  in ten sity  rangę of 30. 
T he m agnitude of th e  abso rp tion  in  th is  region accounts for 3 electrons per 
a to m  of gold. T his includes som e of th e  O, IV , Y electrons as well as th e  
conduction  e lectron .— S. G.

On Insects which Perforate the Lead Sheathing of Aerial Cables. W alter 
H o rn  (Arch. Post Telegr., 1933 (Ju ly ), an d  A n n . Postes Teleg. Teleph., 1934, 
23, 559-573 ).—D am age by  insects to  cable shea th ing  is of w idespread occur- 
rence. Seyeral ty p ica l cases are  described an d  illu stra ted . General featu res 
are  th e  cessation of in sect a tta c k  w hen th e  in n er (paper) sheath ing  is reached, 
th e  presence of p u lveru len t lead  a n d  lead  com pounds outside th e  borings, th e  
absence of deform ation  o r of preferen tia l in te rcrysta lline  a tta c k  (thus disposing 
of certa in  previously  suggested causes of failure) a n d  th e  location  of a tta c k  in  
th e  neighbourhood of cable suspensions. P ro tective  m easures have no t so 
fa r  proyed  of un iversal value : th e y  include th e  use of arsenical lead  for 
sheath ing , a n  add itional p ro tec tive  coating  of ru b b e r or copper (cost prohib- 
itive), a  tallow  coating  (tem perate  clim ates only), organie coatings of poisonous 
ch arac te r (ap t to  deterio ra te  an d  to  fac ilita te  ra th e r  th a n  in h ib it a ttack ). 
H . suggests th e  use of a  modified suspension, of a  lig h t surface ox idation  of 
th e  shea th ing , and a  closer a tte n tio n  to  th e  surface condition  of cables, as well 
as c e rta in  m ethods of entom ological inyestiga tion .— P. M. C. R .

Manganese. M. D eribere (M etaux et M achines, 1934, 18, 163-167).— A 
de ta iled  review  of th e  sources, p roduction , p roperties, p rincipal ferrous and  
non-ferrous alloys, a n d  in d u stria l app lications of m anganese. A bibliography 
of each  section  is giyen.— P . M. C. R .

*The Specific Heat of Nickel and of Some Nickel-Copper Alloys. K . E . 
Grew (Proc. Boy. Soc., 1934, [A], 145, 509-522).—T he specific h ea ts  of pure  
n ickel a n d  alloys of copper w ith  94-0% , 87-2% , an d  78-8%  of nickel have been 
de term ined  over th e  tem p era tu re  rangę — 180° to  450° C. Values of th e  
specific h ea t, S v  due to  in trin sic  m agnetization  and  of th e  excess specific hea t, 
S ,  oyer th e  “ n o rm a l” value fo r a  substance w ithou t in trin sic  m agnetization  
b u t  otherw ise sim ilar a re  deduced. accounts fo r a  p a r t  only of S ;  th e  
ex istence of a  second te rm , S lt  hav ing  a  com m on origin w ith  th e  ferrom ag- 
netism , is necessary  to  accoun t fo r th e  to ta l  excess S .— J . S. G. T.

Adsorption of Hydrogen by Palladium Black under High Pressure. V. 
Ipa tieff, J r . ,  a n d  W . G. T ronow  (./. P hysical Chem., 1934, 38 /623-633).—The



1934 I . —Properties o f M etals 379
so lub ility  of hydrogen in  pa llad ium  blaok a t  15°, 25°, 100°, 150°, 200°, and  
300° C. a t  pressures of from  1 to  27 a tm . is in v es tig a ted .—J . S. G. T.

The Reaction of Sodium with Dry Oxygen.. B . L. H e rrin g to n  (■/. P hysical 
Chem., 1934, 38, 675-682).— Sodium  am algam s exposed to  oxygen dried  over 
phosphorus pen tox ide fo r m ore th a n  a  y ear were found  to  be in s ta n tly  eoyered 
w ith  a  p ro tec tin g  film  w hich p rev en ted  fu r th e r  action . Sodium  will re ac t 
w ith  d ry  oxygen a t  room  tem p era tu re  w ith  th e  em ission of ligh t, b u t th e  reac 
tio n  ceases unless w a te r  v apour is p resen t to  p rev en t th e  form ation  of pro- 
tec tiv e  films. I t  rem ains to  be p royed  th a t  oxygen can  be m ade so d ry  th a t  
i t  w ill n o t reac t w ith  sodium .— J . S. G. T.

*The Mechanism of Plastic Deformation of Crystals. I.—Theoretical. II.—• 
Comparison with Observations. G. I .  T ay lo r {Proc. B oy. Soc., 1934, [A], 145, 
362-387 an d  388-404).— T he fa c t th a t  th e  m acroscopic d is to rtio n  of m eta l 
crysta ls is a  shear paralle l to  a  c ry s ta l p iane a n d  in  a  c ry sta l d irection , an d  th e  
fac t th a t  th is  rem ains tru e  even  w hen th e  d is to rtio n  is large, show  th a t  th e  
p lastic  s tra in  m u st be due chiefly to  th e  slid ing  of one p iane of a tom s over its  
im m ediate  neighbour in  such a  w ay  th a t  th e  perfec t c ry sta l s tru c tu re  is 
re-form ed a f te r  each  atom ie ju m p . S lipping occurs over lim ited  leng ths, L , 
of th e  slip-plane, an d  i t  is show n th a t  th is  ty p e  of p las tic  s tra in  gives rise to  
e lastic  stresses n ea r th e  tw o dislocations w hich oecur a t  th e  tw o ends of each 
of these leng ths L .  The assum ption  th a t  such dislocations w ill m igrate  th rough  
th e  crysta l, owing, possibly, to  tem p era tu re  ag ita tio n , th e n  leads to  a  definite 
p ictu re  of th e  m echanics of p lastic  d isto rtion . T h is th eo ry  of stra in -harden ing  
gives a  parabolic  re la tionsh ip  betw een stress an d  p lastic  s tra in  w hich agrees 
well w ith  resu lts  ob ta ined  w ith  m etals crystalliz ing  in  th e  cubio system . L  is 
found to  be of th e  o rder 10-4 cm ., agreeing w ith  th e  o rder of m agnitude of 
fau lts  found  in  m etals an d  rock-salt. The system  of fau ltin g  or m osaic s tru c 
tu re  lim its  th e  free m otion  of centres of d isloeation. T he ac tu a l s tra in  occurs 
inside th e  “ blocks ” of th e  m osaic s tru c tu re , an d  th e  erystallographic  n a tu rę  
of th e  fau lts  is im m ate ria l from  th e  p o in t of view of th e  th eo ry .— J . S. G. T.

Scattering of X-Rays by Cold-Worked and Annealed Beryllium [Theory of 
Cold-Woi'ked Metals]. Jam es E . B oyd (P h ys. Jiev., 1934, [ii], 45, 832-834).—-
Geiss a n d -------van  L iem pt (Z. anorg. Chem., 1924 ,133,107; 1925 ,143, 259) sug-
gested th a t  th e  charge d is trib u tio n  in  th e  a tom s of a  cold-w orked m eta l differs 
from  th a t  of th e  atom s of th e  sam e m eta l in  annealed  crystals, an d  if so a  
change in  th e  a tom ie s tru c tu re  fac to r (F ) curve is to  be expected . B . has 
in v estiga ted  th e  in ten sitie s of reflection from  different p lanes of powdered 
beryllium  crysta ls before an d  a f te r  annealing , a n d  th e  atom ie s tru c tu re  factors 
derived from  these  resu lts  show  no  change w ith  annealing. T he beryllium  
was of 99-5%  p u rity , an d  was b r itt le  \Note by abstractor: pu re  beryllium  is 
ductile], b u t some flatten ing  of th e  p a rtic les occurred on grinding.— W . H .-R .

*Comparative Studies on Creep of Metals [Iron, Nickel, Cobalt, Silver, Iron - 
Chromium-Nickel Alloy, and Iron-Chromium-Silicon Alloy] Using a Modińed 
Rohn Test. C. R . A u stin  an d  J .  R . G ier (M etals Technology, 1934, (Feb.), 
A .I .M .M .E .  Tech. Publ. No. 544, 1-21).— A m odification of th e  R ohn  te s t  
has been used  to  investiga te  th e  creep p roperties of iron  (99-967%), nickel 
(98-78% ), cobalt (99-32% ), fine silver, and  som e ferrous alloys. The effect 
of th e  m ethod  of app lieation  of th e  lo ad  on  te s t  resu lts  is exam ined. A t th e  
h igher tem p era tu res  th e  effects of m inu tę  am oun ts of p lastic  deform ation  on 
resistance to  fu r th e r  creep becom e of less im portanee . M ethods for ob tain ing  
derived curves w hich show  th e  re su lts  m ore clearly  a re  described, an d  th e  
ad v an tages of th e  m ethod  are  em phasized .— W . H .-R .

*Elastic Behaviour and Creep. M. F . Sayre (Am er. Soc. Mech. Eng., Pre- 
prinł, 1933.)—No clear-eu t d ifferen tia tion  appears to  ex is t betw een creep 
effects w hich occur below th e  e lastic  lim it an d  th e  m ore pronounced p lastic  
y ield  w hich occurs a t  h ig h er stresses. One a p p aren tly  m erges g radually  in to
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th e  o ther. I n  generał, th e  am o u n t of creep an d  hysteresis seems to  be 
definitely  re la ted  (a) to  th e  tem p era tu re  of th e  m etals an d  (6) to  i ts  s ta te  of 
in te rn a l stress.—W . P . R .

-j-Hooke’s Law Amended [Elastic Phenomena in Instrum ent Springs]. R. W. 
Carson (Instrum ents, 1934, 7, 109-112).— In  designing in stru m en t springs, 
aceount m n st be tak e n  of elastic ageing (a slow perm anen t change in  elastic 
properties) an d  elastic  lag. Ageing is caused by  in te rn a l stresses an d  can  be 
p reven ted  by  su itab le  h ea t-trea tm en t. L ag is of tw o ty p es— “ sta tic a l 
hysteresis ”  o r “ e lastic  back-lash  ”  w hich is n early  independent of tim e, and  
“ he red ita ry  hysteresis ”  o r “ tim e lag  ”  w hich is sim ilar to  creep, is influenced 
b y  in te rn a l stresses, a n d  can  be contro lled  by  h ea t-trea tm en t. A  critical 
su rvey  of these  phenom ena is given, toge th e r w ith  a  bibliography of 21 
references.— J . C. C.

An Elementary Discussion o£ Ferromagnetism. F rancis B itte r  (Proc. Boy. 
Soc., 1934, [A], 145, 629-644).— The sta tis tica l th eo ry  of spontaneous mag- 
netization , based  on a  m odel eonsisting of a  geom etrical a rra y  of m agnetic 
elem ents, of w hich on ly  th e  n earest neighbours in te rac t, is discussed. An 
a tte m p t is m ade to  show q u an tita tiv e ly  th a t  discrepancies betw een th e  mag- 
ne tiza tio n  curves p red ic ted  b y  th e  th eo ry  and  experim ental curves for iron 
an d  nickel crystals in  w eak fields are due to  c ry sta l im perfections.

— J . S. G. T.

II .—PROPERTIES OF ALLOYS
(Continued from pp. 340-346.)

*Internal Stresses in Quenched Aluminium and Some Aluminium Alloys.
L. W . K em pf, H . L. H opkins, an d  E . V. Ivanso  (M etals Technology, 1934, 
(Feb.), A .I .M .M .E .  Tech. P M .  No. 535, 1-23).— C ylindrical bars of pure 
(99-97%) alum inium , an d  of 5 te rn a ry  or ą u a te m a ry  alum inium -rich  alloys 
were cast an d  m aohined to  form  cylinders of from  5 to  7 cm. in  d iam eter, and  
26-29 cm. in  leng th , w hich were. annealed  a t  343° C. to  rem ove casting  and 
m achining stresses. The specim ens were hea ted  a t  d iflerent tem pera tu res up  
to 538° C., and  th e n  ąuenched  in  (a) ice-w ater, (b) oil a t  25° C., o r (c) boiling 
w ater in  order to  give 3 different ra tes  of cooling. T he resu lting  in te rn a l 
stresses were th e n  de term ined  by  (1) m achining off successive layers of th e  
m eta l an d  m easuring th e  change in  leng th  of th e  cylinder (H eyn, J . In st. 
M etals, 1914, 12, 3), or (2) by  boring o u t th e  cores of th e  cylinders, and 
m easuring th e  v a ria tions in  leng th  a n d  d iam eter (Sachs, Z . Metalllcunde, 1927, 
19, 352). The la t te r  m ethod  perm its th e  de term ina tion  of th e  longitudinal, 
transverse , a n d  rad ia l stresses. T he in te rn a l stresses increase w ith  th e  ra te  
of cooling, an d  under extrem e conditions m ay  reach  yalues of th e  order 10,000 -  
30,000 lb ./in .2, th e  outside of th e  cylinders being in  compression, an d  th e  
cen tre  in  tension. The details of s tress-d istribu tion  are illu stra ted  graphically . 
I t  is concluded th a t  in  castings or forgings of sm aller size ąuenched  or heat- 
t re a te d  un d er com m ercial conditions in te rn a l stresses will n o t lea,d to  trouble , 
p a rticu la rly  if th e  ąuenching  is in  ho t w ater. In te rn a l stress can be rem oyed 
in  a  sho rt tim e on ly  b y  heating  above 260° C.—W . H .-R .

Some Peculiarities in the Physical Properties oi Iron-Aluminium Alloys. 
C. Sykes a n d  H . E v an s (Proc. Boy. Soc., 1934, [A], 145, 529-539).—T he elee- 
tr ic a l re sis tiv ity  a t  room  tem p era tu re  of iron -alum in ium  alloys containing 
from  11 to  16%  of a lum in ium  by  w eight, is show n to  depend on th e  ra te  of 
cooling of th e  specim ens from  ab o u t 600° C. Alloys in  th is  rangę eonsist of 
a  single solid so lu tion  a t  a ll tem p era tu res  concerned. R earrangem ent of 
a tom s tak es place in  th e  alloys un d er slow cooling conditions, an d  th e  more 
regular atom ie a rrangem en t so produced leads to  a  decrease in  resistance. 
A tom ie rearrangem en t occurs over a  considerable tem p era tu re  rangę even 
under conditions of very  slow cooling.— J .  S. G. T.



1934 I I . — Properties o f A lloys 381

Special Alpax Alloys. P . B arran d  (Rev. A lu m in iu m , 1934, 11, 2421- 
2423).— The m echanical p roperties an d  lim ita tions of A lpax (Silum in) are 
sum m arized an d  th e  w ork  th a t  has been done on th e  effects of add ing  m an 
ganese, copper, m agnesium , zinc, cobalt, and  n ickel to  th e  a lloy  is reviewed. 
The resu lts  of P e t i t ’s experim ents on  th e  alloys contain ing  m anganese 0 -3-
0-5 a n d  m agnesium  0-2-0-3%  are  briefly described. Of these  alloys, th e  one 
con tain ing  m anganese 0-5 an d  m agnesium  0-3%  (silicon 12-13% ) is recom- 
m ended for a n  a lloy  hav ing  th e  h ighest e lastic  lim it, b u t by  reducing th e  
m anganese to  0-3% , a  h igher percentage elongation  is ob tained. T he alloys 
are  u sua lly  ąuenched  a n d  tem pered , b u t  even tem pering  alone gives an  alloy  
w ith  b e tte r  m echanical p roperties, especially  th e  e lastic  lim it, th a n  o rd inary  
A lpax.— J .  H . W ,

*Dimensional Changes in Die-Casting Alloys. Metastable Beta Phase in 
Aluminium-Zinc Alloys.— II. R- G. K ennedy  (M etals and A lloys, 1934, 5, 
124-126).— Cf. M et. A bs., th is  volum e, p . 346. T he hardness of th e  78-3% 
zinc a lloy  quenched in  ice-w ater increases to  a  m axim um  of 120 (B aby Brinell) 
in  40 m inu tes, th e n  decreases rap id ly  ; for th e  83%  zinc alloy un d er th e  sam e 
conditions th e  m axim um  hardness of 100 is reached  in  6 m inutes. In  bo th  
cases no  change in  hardness occurs on  prolonged storage a t  — 70° C., b u t  on 
w arm ing to  0° C. a f te r  th is  tre a tm e n t th e  sam e changes occur as th o u g h  th e  
a lloy  were quenched in  ice d irec tly . T he co n traction  w hich  occurs during  th e  
h a rd en in g is  a lm ost com plete ly  suppressed b y  a d d itio n  of 0 -21%  of m agnesium , 
a lth o u g h  X -ray  ex am in atio n  shows th a t  th e  tran sfo rm atio n  of p to  oc -f- y is 
n o t affected by  th is  ad d itio n . A p p aren tly  th e  co n traction  is com pensated  for 
by  th e  p rec ip ita tio n  of a  m agnesium -rich phase during  ageing.— A. R . P .

*Solut>ility oi Oxygen in Solid Copper. F . N . R hines a n d  C. H. M athew son 
{Metals Technology, 1934, (April), A .I .M .M .E .  Tech. Publ. No. 534, 1-17).—  
T he solid so lub ility  of oxygen in  copper has been m easured  betw een 600° and  
1050° C. by  exposing copper of p u r ity  g rea te r th a n  99-99%  to  th e  action  of 
a ir  a t  d ifferent tem p era tu res fo r long periods, rem oving th e  scalę, an d  th en  
d eterm in ing  th e  com position of th e  in n er sa tu ra ted  p o rtion  by  analysis. The 
so lub ility  increases from  0-007%  oxygen a t  600° C. to  ab o u t 0-015%  a t 
1050° C., in  fa ir agreem ent w ith  th e  resu lts  of H anson, M arryat, a n d  F ord  
(J. In st. M etals, 1923, 30, 197), b u t in  con trad ic tio n  to  those of Vogel and  
P ocher (Z. M etallkunde, 1929, 21, 333, 368). A ge-hardening could n o t be 
observed, b u t evidence was ob tained  of th e  p rec ip ita tio n  of cuprous oxide on 
re-annealing  a t  Iow tem p era tu res . Oxygen oan be rem oved from  solid copper 
by  h eatin g  a t  h igh  tem p era tu res  in  vacuo w ith o u t th e  use of reducing agents, 
w h ilst cuprous oxide also decom poses on  h ea tin g  a t  Iow pressures. 'lh e  
p ressu re -tem p era tu re  d iagram  of th e  system  copper-cuprous oxide is discussed.

-—W . H .-R .
New Reąuirements Jor Copper Alloy Tubes. D . K . C ram pton  (M etal 

Progress, 1934, 25, (66), 20-24).—T he need  fo r h igher ą u a lity  an d  g reater 
d u ra b ility  in  copper a lloy  tu b in g  has been in tensified  b y  seyerer service con
d itions, th e  increased  use of softened w ater, th e  in sta lla tio n  of circulating  
system s in  ho t-w a te r lines, an d  th e  earth in g  of e lectrical circuits on w ater 
pipes. M odifications in  design a n d  in  p roduetion  equ ipm ent are de3cribed 
for tubes of h a rd  a n d  soft tem p er copper. T he developm ent of th e  sw eated 
jo in t has resu lted  in  a n  increased use of copper tu b in g  in  w a ter an d  com pound 
a ir  system s. T he A d m iralty  a lloy  for condenser tu b in g  has serious com- 
p e tito rs  in  a lum in ium -brass (copper 76, zinc 22, a lum in ium  2% ), cupro-nickel, 
a n d  copper-n icke l-alum in ium -bronze  (92 : 4 : 4% ). The trea tm e n t of copper 
in ten d ed  for refrigeration  tu b in g  is fu lly  described.— P. M. 0 . R .

*Contribution to Our Knowledge of the System Copper-Lead-Sulphur. W . 
G uertle r an d  G. L andau  (M etali w. E rz, 1934, 31, 169-179).—A li alloys in  th e  
le a d -le a d  sulphide system  are  tw o-phase a n d  show  a  strong  tendency  to
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seg reg a tio n ; 51 alloys in  th e  te rn a ry  system  lead -co p p er-su lp h u r have been 
investigated , an d  th e  resu lts  are show n in  a  te rn a ry  diagram . Alloys having 
a, com position n ear th e  quasi-b inary  system  lead-cuprous sulphide separate  
in to  th ree  layers on cooling, th e  m iddle lay er consisting of a  lit t le  cuprous 
su lph ide in  lead  an d  appearing  to  be form ed by  th e  reae tion  of lead  sulphide 
in  th e  to p  lay er w ith  th e  copper in  th e  lower lay er during  cooling from  942° 
to  600° C. The resu lts  show th a t  tw o-layer oopper-lead  alloys used for bearing 
m etals can  be m ade p rac tica lly  hom ogeneous by  add ition  of 0-67-1-6%  of 
su lphur, an d  casting  from  above 960° C., followed by slow cooling.— A. R . P .

*Action of Hydrogen Sulphide on Copper Lead Sulphur Alloys. W . G uertler 
an d  G. L an d au  (M etali u . E rz, 1934, 31, 269-272).— Passage of hydrogen 
sulphide th ro u g h  m olten  lead -co p p er-su lp h u r alloys firąt sulphidizes th e  
copper, form ing an  up p er eutectio  layer of cuprous sulphide an d  lead  su lp h id e ; 
la te r  a  m iddle lay er of cuprous sulphide in  lead  form s. T he b o ttom  lay er 
consists of cuprous sulphide a n d  copper in  lead. Below 942° C. th e  reae tion  
ceases.—A. R . P .

Mechanical Properties of Standard Ingot Bronzes. E . M oustacas (Guiwe et 
Bronze, 1932, (31), 17-25 ; (32), 1 9 -2 5 ; (33), 23-27).—A generał discussion 
of th e  re la tiv e  m echanical p roperties of certa in  s tan d ard  ra ilw ay  bronzes 
m ade from  new  m etals, p a r tly  of new  m etal, or w holly of reclaim ed m etal. 
Some de ta ils  of th e  to lerances allowed, an d  of th e  ąualities dem anded  in  
bronzes used on F rench  railw ays are  included. A resume of th e  discussion is 
given. T he generał conclusion appears to  be th a t  a  certa in  am o u n t of tw ice- 
m elted  m eta l is preferable in  a  casting, b u t th a t  com parative  te s ts  a re  likely  
to  be m isleading unless th e  test-p ieces are  tak e n  from  iden tica lly  sim ilar 
positions in  th e  m oulding boxes o r on  th e  castings.—W . A. C. N.

Bronzes. M. G odfroid (Rev. Fonderie modeme, 1934, 28, 141-145, 163- 
165).— T he definition of a  bronze is discussed, a n d  th e  m elting, properties and  
applications of o rd inary  bronze, “ a lum in ium -bronzes,”  an d  special bronzes 
con tain ing  phosphorus, lead, zinc, a n d  nickel are  described.—J . H . W.

fStudies on Cast Red Brass for the Estimation of a Basic Classification of 
Non-Ferrous Ingot Metals for Specification Purposes. C. M. Saeger, J r .  (M et. 
Ind.. (Land.), 1934, 44, 60 7 -6 0 9 ; an d  Found. Trade J .,  1934, 50, 359-361, 370, 
395-398).— R ead  before th e  In s titu te  of B ritish  Foundrym en. An inyesti- 
gation  has been m ade fo r purposes of classification of th e  tensile  s treng th , 
B rinell hardness, e lectrical resistance, an d  d ensity  of alloys having th e  nom inał 
com position : copper 85, t in , zinc, an d  lead  each 5% . T he alloys were m ade 
from  virg in  a n d  rem elted  m etal, an d  were poured  a t  1040°-1260° C. T hey 
were classified a s :  (1) bars from  ch ill in g o ts ; (2 ) bars from  “ im m ersed- 
crucible ” ingots, a n d  (3) sand-cast bars. T he ad d itio n  of 0-1%  su lphur 
lowers th e  physical p roperties less th a n  h igher casting  tem pera tu res. The 
a d d itio n  of u p  to  0 -6%  of iro n  im proved th e  physical properties, b u t raised  
th e  e lectrical re sistiv ity . A num ber of references a re  given.—J . H . W.

♦Electrical Conductivity and Eąuilibrium of Binary Alloys. XII.—The 
Lithium-Bismuth System. G. Grube, H . Yosskiihler, an d  H . Schlecht (Z. 
Elektrochem., 1934, 40, 270-274).— The equilibrium  diagram  of th e  l ith iu m - 
b ism u th  system  has been constructed  from  th e  resu lts  of th erm al analysis and  
e lectrical resistance de term inations. T he com pound, L i3Bi, m elting  a t  
1145° C., is form ed, a n d  th e  com pound, LiB i, is form ed by  th e  peritectic  reac- 
tio n  a t  415° C. T his la t te r  ex ists in  2 polym orphic form s, th e  transfo rm ation  
tem p era tu re  being 400° C. T he solid  so lu tion  rangę of th e  system  can n o t be 
de term ined .— J . H . W .

*The Lithium Magnesium Eąuilibrium Diagram. O tto  H . H enry  and  
H ugo V. Cordiano (M etals Technology, 1934, (Feb.), A .I .M .M .E .  Tech. Publ. 
No. 536, 1-14).— The co n stitu tio n  of th e  m agnesium -lith ium  system  has been 
in v es tig a ted  by  th e rm al an d  m icroscopic m ethods. Cooling curves were



1934 I I . — Properties o f A lloys 383

tak en  using a  closed steel crucible fo r a ll ex cep t th e  m agnesium -rich alloys, 
w hich were m elted  un d er flux. T he solid so lub ility  curves were in v estiga ted  
b y  annealing  fo r a  few hours only. T he tw o m etals a re  com pletely  m iscible in 
th e  liqu id  s ta te , a n d  p a r tly  m iscible in  th e  solid s ta te  to  form  2 p rim ary  solid 
solutions sep ara ted  b y  a  2-phase area . T he m agnesium -rich. solid  so lu tion  
ex tends to  app ro x im ate ly  4-9%  lith iu m  b y  w eight a t  550° C„ a n d  th e  so lubility  
lim it p ro b ab ly  increases w ith  tem p era tu re  u p  to  591° C. A t th is  tem p era tu re  
a  peritec tic  reac tio n  tak es place, a n d  th e  solid so lu tion  in  lith iu m  is form ed, 
th e  so lub ility  lim it a t  th e  p e ritec tic  tem p era tu re  being app ro x im ate ly  90-2%  
m agnesium  b y  w eight. T he solid so lub ility  of m agnesium  in  lith iu m  decreases 
w ith  tem p era tu re , a n d  is e stim a ted  te n ta tiv e ly  as ab o u t 88%  m agnesium  a t  
room  tem p era tu re .— W . H .-R .

*The Mechanism of the Oxidation of Magnesium Alloys at High Tempera- 
tures. R . D elav au lt (Compt. rend., 1934, 198, 1929-1932).— T he m echanism  
of th e  ox idation  of solid  m agnesium  a n d  m agnesium  alloys a t  h igh  tem pera- 
tu res  has been inyestiga ted . T he specim ens consisted of com m ercially  pure 
m agnesium  a n d  i ts  alloys w ith  0 *2—10%  of sodium , th a lliu m , calcium , zinc, 
cadm ium , alum in ium , lead , t in , b ism u th , S i l ic o n ,  copper, a n d  silver in  th e  
form  of sm ali cubes w ith  one polished  face, an d  w ere h e a ted  in  a n  electric 
fum ace  in  co n tac t w ith  a ir. M icro-exam ination in  oblique lig h t show ed t h a t : 
(1) a ll p a r ts  of th e  specim en w hich ex h ib ited  p ro tuberances h a d  s ta r te d  p a r tia l 
fusion, w ith  tw o  d is tin c t appearances according as to  w h e th er th e  expansion 
due to  th e  p a r tia l  fusion h a d  or h a d  n o t been com pensated  by  deform ation 
of th e  re s t  of th e  m e ta l ; (2 ) th e  p ro tuberances nearly  a lw ays appeared  betw een 
th e  c ry sta ls a n d  in  those  places w hich first show ed signs of fusion. T hus when 
m agnesium  contains 10%  or less of a  foreign m etal, o x idation  begins th rough  
th e  m edium  of a  liqu id  phase on  w hich are  form ed pro tuberances w hich  ofier 
a  large surface in  co n tac t w ith  a ir. A  recen t s tu d y  of calcium  shows th a t  
th is  phenom enon is  n o t confined to  m agnesium .— J . H . W .

Nickel-Chromium. I.—Nickel Alloys Resistant to Corrosion. N ickel 
In form ationsb iiro  G .m .b .H . (Nickel-Handbuch, 1934, 60 pp .).— A  very  brief 
su m m ary  is given of th e  n a tu rę  of corrosion, th e  facto rs w hich a re  in stru m en ta l 
in  p rom oting  i t ,  a n d  th e  chem ical a n d  physical reac tions involved. The 
following p o in ts a re  d ea lt w ith  : th e  effect of n ickel a n d  chrom ium  in  raising 
th e  resistance of iron  to  co rrosion ; th e  re le v an t po rtio n  of th e  te rn a ry  diagram  
in  re la tio n  to  th e  corrosion p roperties of th e  various alloys, am ong w hich are 
in cluded  n ickel-chrom ium , n ick e l-ch rom ium -iron , n ick e l-iro n  (containing 
also m olybdenum , copper, S il i c o n ,  &c.), au sten itic  chrom ium  steels, pearlitic  
a n d  m arten sitic  chrom ium -nickel steels, n ickel cast-iron . N um erous tab les 
in d ica te  th e  resistance of these  m ate ria ls to  th e  a c tio n  of various in dustria l 
chem icals. A  review  is given of facto rs to  be borne in  m ind  w hen choosing 
a n  a lloy  for use in  corrosion conditions w ith  a  l is t  of p a r ts  com m only used in  
th e  food, building, s a n i t a t i o n ,  chem ical, ceram ic, glass, engineering, railw ay, 
sh ipping, a n d  m etallurg ical in dustries in  w hich nickel-bearing  alloys m ay  be 
used. B rief in stru c tio n s are  ad ded  fo r th e  w orking of th e  alloys—forging, 
annealing , harden ing , deep-draw ing, welding, soldering, polishing, sand- 
b lasting , a n d  c tch in g .—-W. A. C. N .

Electrical Properties of Copper-Nickel Resistance Alloys. S. K im u ra  and  
T . Aizawa (Japan N ickel Rev., 1933, 1, 391).— [In  B nglish a n d  Japanese .] 
A b strac ted  from  Res. Electro-tech. Lab. (Tokyo), 1926, No. 171, 1—10. See 
J .  In st. M etals, 1926, 36, 447.— W . A. C. N .
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III.—STRUCTURE
(M etallography; M acrography; C rysta l S truc tu re .)

(Continued from pp. 347-348.)
*The Beilby Layer. G. I .  F inch , A. G. Q uarrel, an d  J .  S. R oebuck  (Proc. 

Roy. Soc., 1934, [A], 145, 676-681).— From  observations m ade on m eta l films 
deposited  on  polished a n d  e tched  surfaces, em ploying an  elect-ron diffraction 
cam era, i t  is concluded th a t  th e  existence of th e  Beilby lay e r has been 
ra ised  from  th e  realm  of hypothesis to  th a t  of estab lished  fac t.— J . S. G. T.

Studies upon the W idmanstatten Structure. VI.—Iron-Rich Alloys of Iron 
and Nitrogen and of Iron and Phosphorus. R o b ert F . M ehl, Charles S. B a rre tt, 
a n d  H . S. Je rab e k  (M etals Technology, 1934, (April), A .l .M .M .E .  Tech. 
Publ. No. 539, 1-18).— W . H .-R .

*MuItiple Laue Spots from Aluminium Crystals. A. K om ar an d  W . Obuk- 
hoff (Phys. Rev., 1934, [ii], 45, 646).— A note. See M et. A bs., th is  volum e, 
p. 347.— W . H .-R .

*Disintegration of Sputtered Deposits [oi Metallic Films of Bismuth, Anti- 
mony, and Gold]. E llis A. Joh n so n  a n d  Louis H arris  (Phys. R ev., 1934, 
[ii], 45, 630-634).—F ac to rs  affecting th e  deposition a n d  d isin tegration  of 
m etallic  films by  cathodic sp u tte rin g  are  investiga ted , an d  th e  resu lts  dis- 
cussed.— W . H .-R .

*The Crystal Structure of Mercury. C. H erm ann  a n d  M. R uhem ann  (Z. 
I ir is t., 1932, 83, 136-140; G. A bs., 1932, 26, 5467).— Single crysta l m easure- 
m ents were m ade on an  unorien ted  crysta l of m ercury  a t  — 50° C. T he d a ta  
secured were successfully in te rp re ted  in  accordance w ith  th e  s tru c tu re  pro- 
posed by  M cK eehan a n d  Cioffi (Phys. Rev., 1922, [ii], 19, 444) on th e  basis of 
pow der pho tographs, th u s  confirm ing th e ir  resu lts .— S. G.

*The Effect of Thermal Agitation on Atomie Arrangement in Alloys. W . L. 
B ragg an d  E . J .  W illiam s (Proc. R oy. Soc., 1934, [A], 145, 699-730).—Equili- 
b rium  s ta te s  of an  a lloy  a re  considered an d  th e  degree of order of th e  s tru c tu re  
as a  function  of tem p era tu re  is calculated . T he ordered s tru c tu re  has a  lower 
p o ten tia l energy th a n  th e  d isordered stru c tu re , b u t th erm al ag ita tio n  prom otes 
disorder. Above a critica l tem p era tu re  th e  s tru c tu re  is com pletely random . 
As th e  tem p era tu re  is lowered, o rder sets in  a b ru p tly  a t  th e  critica l tem p e ra 
tu re  and , a t  first, inereases rap id ly . I t  becomes com plete on ly  as absolute 
zero is approached . T his characte ris tic  sudden onset of o rder causes a  sharp  
inflection in  curves show ing th e  v a ria tion  of resistiv ity , la ttic e  spacing, and  
specific h e a t w ith  tem p era tu re . These inflections sim ulate a  phase-change, 
b u t  a c tu a lly  th ere  is no such  change. A generał law  for th e  dependence of 
ra te  of re lax atio n  on tem p era tu re  is derived, an d  th is  enables th e  effects of 
annealing  an d  quenching to  be p red ic ted . The ra te  of re laxation  depends on 
th e  “  ac tiv a tio n  energy ” requ ired  to  surm oun t a  po ten tia l barrie r when tw o 
atom s exchange position. An alloy  is a  system  of dynam ical eq u ilib riu m ; 
i t  receives i ts  ch arac te r a t  a  p o in t in  its  h is to ry  when th e  tem p era tu re  is 
ju s t  sufficiently h igh  for in terchange to  occur. M axim a a n d  m inim a in 
physical p roperties do n o t im ply  th e  existence of com pounds; th ey  are 
s ta tis tica l effects.— J .  S. G. T.

About the Origin of the Mosaic Structure in Metal Crystals. A. Goetz (Phys. 
Rev.,. 1934, [ii], 45, 138).—A b strac t of a  p ap er read  before th e  A m erican 
P hysical Society. I n  o rder to  explain  th e  periodicities of h igher orders 
(secondary o r m osaic s truc tu res) i t  is suggested th a t  a n  aggregation of groups 
tak es place during  a n  in te rv a l of tem p era tu re  of a  few degrees above th e  m elt- 
ing  po in t. These aggregates (“ groups ” ) are  of approx im ate ly  equal size 
a n d  th e ir  existence is essential for th e  fo rm ation  of a  solid crystal. I f  th e ir 
fo rm ation  is p reven ted , undercooling resu lts  dow n to  a  tem p era tu re  a t  which
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th e  group form ation  is m ore probable . T he su p p o rt fo r th is  hypo thesis is 
found p a rtly  in  experim ents by  G. concerning th e  “ surv ival ” of crystalline 
qualities of single erysta ls beyond  th e  m elting  p o in t ; p a r tly  in  W ebster s 
experim ents on th e  phenom ena of undercooling  as a  func tion  of previous 
h e a tin g ; p a r tly  by  th e  fa c t th a t  th e  X -ray  analysis of liq u id  m eta ls whose 
s tru o tu re  in  th e  solid s ta te  dev ia tes m uch  from  close-packed arrangem en ts 
does n o t give an  ind ica tion  of a  s ta tis tica l d is trib u tio n  of th e  m oleeules in  th e  
liau id . I t  is suggested th a t  th e  m osaio s tru c tu re  in  solids is caused b y  th e  slight 
stru c tu ra l deform ation  w hich th e  m oleeules a t  th e  surface of th e  groups possess 
in  th e  m om ent of th e  tran s itio n  in to  th e  solid s ta te . T he v a ria tio n  in  th e  
size of these  groups as well as sligh t inaccuracies of th e ir  packing m ay  serve 
to  exp lain  th e  failure to  observe d ifiraction  p a tte rn s  of such  s tru c tu re s  an d  
also th e  dependence of such  s tru c tu re s  on th e  m ethods of g row th of th e
c ry sta l.— S. G. . ,

The X-Ray Investigation of Microstructure. W . E . Schm id (Arch. Uch. 
M essen, 1934, 3, (35), t 62).— See also M et. A bs., th is  volum e, p . 348. Im - 
p o r ta n t app lications of X -ray  ex am ination  a re  en u m erated  a n d  desenbed, 
n o tab ly  th e  de te rm in a tio n  of (a) th e  c rystalline  o r am orphous n a tu rę  of th e  
sam ple exam in ed ; (6) grain-size in  c rystalline  m ateria ls , a n d  (c) c ry sta l 
o rien ta tio n .— P . M. C. R . _

Practical Auxiliaries in the Evaluation of Atomie Structural Investigations. 
M axim ilian v . Schw arz an d  O skar Sum m a (Forschungsarb. Metallkun.de w. 
Bóntgenmetallographie, 1932, (6 ), 40 p p . ; G. A bs.. 1933, 27, 3390).— M athe- 
m atica l formulse, m ethods, graphic  aids, tab les , curves, &c., useful in  th e  
evalu a tio n  of X -ray  analysis d a ta , are presen ted .— S. G.

I V —CORROSION

(Oontinued from pp. 348-351.)
Contribution to the Question of the Influence of the Heat-Treatment of 

Hardenable Aluminium Rolling Alloys on Their Resistance to Corrosion by 
Sea-Water. O skar Sum m a (Korrosion u . M etallschutz, 1934, 10, 57-58).— 
A  theo re tica l discussion of th e  p a r t  p layed  by  th e  s tru c tu ra l co n stitu en ts  of 
a lum in ium  alloys in  th e  corrosion of th e  alloys b y  sea-w ater an d  th e  enec t 
of h e a t- tre a tm en t on th e  electrochem ical behav iour of th e  co nstituen ts .

— A. R . P .
*Action of Acids on Iron and Copper [Corrosion of Sugar Factory Apparatus].

J .  Z am aron  (B uli. assoc. chim . siicr. dist., 1933, 50, 108-113; G. »4i.s., I934, 
28 3932).—A bnorm al corrosion of difEusion-battery Steel calorizator tu b es m  
a  beet-sugar facto ry , involving a  loss of 44%  of th e  m eta l in  4 cam paigns, is 
a tt r ib u te d  to  th e  acids in  th e  raw  juice. No such  corrosion occurred  in  th e  
tubes of th e  carb onated  ju ice h eater. Pieces of o rd in ary  steel im m ersed for
7 hrs. in  0-04-0-16%  sulphuric  acid  a t  90° C. lo st 0 -4 -l-4 %  in  w e ig h t; in  
acetio acid  of th e  sam e rangę of concen tra tion  under sim ilar conditions losses 
of l -2 - l-5 %  were observed. Sim ilar experim ents w ith  copper show ed losses 
on ly  ab o u t o n e-ten th  as g rea t in  su lphuric  acid  an d  m uch  less in  acetic  acid.

On the Resistance to Corrosion of Bronzes. O. D ah l (Korrosion. Bericht 
iiber die I I I .  Korrosionstagung, Berlin , 1933, 23 -3 4 ; discussion, 35-36). A 
review  of recen t w ork on th e  resistance of tin , tin -z in c , nickel, a lum in ium , and  
bery llium -bronzes to  corrosion, especially  b y  sea-w ater. 19 references are
given.— A .R .P . . . , n  • c

*Influence of the Annealing Treatment on the Resistance to Corrosion ot 
Condenser Tubes. E . S chum ann (Korrosion . Bericht iiber die I I I • Korrosions- 
tagung, Berlin , 1933, 4 7 -5 7 ; discussion, 58-60).—T he te s ts  were m ade on
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tu b es of an a lloy  con tain ing  copper 70-43, t in  0-87, iron  0-02, a lum inium  0-05, 
lead  0-03, a n d  zinc 28-6%  in  h a rd  tap -w a te r an d  in  sa lt-w ater (about 1-2% 
sodium  chloride). T he resistance to  corrosion was found  to  depend chiefly 
on th e  in te rn a l stress, th e  b est resistance being ob tained  w ith  annealed  tubes 
hav ing  a  m edium -size grain . T his s tru c tu re  was o b ta ined  b y  annealing  a t  
400° C .; w ith  increasing  annealing  tem p era tu re  th e  grain-size becam e coarser 
an d  th e  corrosion-resistance fell to  a  m inim um  a t  650° C., w hereas w ith  a 
lower annealing  tem p era tu re  th a n  400° C. th e  p ro tec tiye  film  first form ed

• ten d ed  to  b reak  owing to  residual stress in  th e  m etal. R em oval of th e  skin 
p roduced in  annealing  considerably reduced  th e  resistance to  corrosion. A 
lab o ra to ry  a p p ara tu s  for te s tin g  th e  behayiour of condenser tubes in  corrosive 
m edia is described.—A. R . P .

* Corrosion of Brass in W ater Subjected to p s  Correction. E d w ard  W . 
Moore (J . New England Water Works Assoc., 1934, 48, 47-58 ; C. Abs., 1934, 
28, 3818). Dezincification seems to  decrease from  p ^  6-0 to  a  m inim um  a t  
p K 10-0 a n d  th e n  to  increase slightly . T h is condition  appears to  be reversed 
fo r copper. T he te s ts  coyered a  pH rangę from  6-0 to  11-0. D iscussion em- 
phasizes th e  im portance of sa lts  in  so lu tion  a n d  suggests th a t  eon tro l will 
n o t solve th e  problem .— S. G.

Zinc in Drinking Water. A ugust G. N olte  an d  W arren  A. K ram er (Amer. 
City, 1934, 49, (4), 63 -6 4 ; G. Abs., 1934, 28, 3816).—T ap-w ater in  co n tac t 
w ith  galyanized p ip ing  reac ts  w ith  th e  zinc to  form  a  basie zinc carbonate . 
The h ighest concen tra tion  found  from  a n y  m uch-used ta p  was 5 p .p .m . The 
presence of dissolved carbon  dioxide h astens th e  so lu tion  of zinc, w hilst dis- 
solved su lphates re ta rd  solu tion . I t  is concluded th a t  zinc in  concentra tions 
found  in  d rink ing  w a ter has no harm fu l physiological efieets.— S. G.

Prevention of Corrosion [in Tannery Liąuors]. M. P . Balfe (Leather World,
1933, 25, 1217; J . Amer. Leather Chem. Assoc., 1934, 29, 171; C. Abs., 1934, 
28, 3935). A pplied p ro tec tiye  coatings a re  u n sa tis fac to ry  fo r m eta ls in  con
ta c t  w ith  m oying tan n in g  liąuors. Su itable  alloys a re  : "for aeid  piekle and  
chrom e ta n  licjuors M onel m e ta l ; fo r lim e licpiors—-iron, because oxide film 
form s ; for ta n  liąu o rs— copper-alloys (oxide film ); for b leach liciuors—• 
alu m in iu m -b rass (A120 3 film).— S. G.

*The Corrosive Properties of Dichloroethane and Trichloroethylene. S. S.
D rozdoy an d  N . S. D rozdoy (J . Chem. Ind. (Moscow), 1934, (2), 53 -5 4 ; C. 
Abs., 1934, 28, 3704).— [In  R ussian .] Iro n , lead, an d  copper are  appreciab ly  
corroded  by  these  solvents, b u t  less so b y  th e ir  vapours. E x trae tio n  of th e  
m eta ls in  a  Soxhlet ap p a ra tu s  causes g rea te r corrosion th a n  m ere stand ing  in  
th e  so lven ts. T he presence of w a ter inereases th e  corrosion. In  a ll cases th e  
iro n  is th e  m ost strong ly  corroded an d  th e  copper th e  least. Trichloroethylene 
a c ts  m ore strong ly  th a n  d ichloroethane. F ree  chlorine ion is alw ays found in 
th e  so lyents a f te r  th e ir  ac tion  on th e  m etals.— S. G.

*Experiments on the Newton W ater and Treatments for the Control of 
Corrosion. F . W ellington Gilcreas (J. New England Water Works Assoc.,
1934, 4 8 ,105-116; C. Abs., 1934, 28, 3818).— An effort was m ade to  dup licate  
dom estic conditions— 12 h rs. of m ovem ent a n d  12 h rs. of re st. U n trea ted  and  
ae ra ted  w ater, w ith o u t an d  w ith  soda ash  to  give pa 8-2, was used. Dissolved 
oxvgen, carbon dioxide, and  pą  were determ ined. Corrosion losses on w rought 
iron , galvan ized  iron , brass pipę, an d  copper tu b in g  are  show n. T he trea t-  
m en t ad o p ted  d id  n o t include aera tion , b u t corrected th e  pH w ith  soda ash  to  
betw een 7-6 an d  8-0. T he t re a tm e n t s ta r te d  in  D ecem ber 1931 a n d  th e  resu lts 
are  considered to  be sa tis fac to ry .— S. G.

Corrosion Studies in Steam Heating Systems. R . R . Seeber, F . A. R ohrm an, 
an d  G. E . Sm edberg (Heating, Piping, Air-Conditioning, 1934, 6, 124-126; 
C. Abs., 1934, 28, 3704).—Progress m ade to  d a tę  is rep o rted  on th e  inyesti-
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gation of th e  re la tionsh ip  of oxygen, earbon  dioxide, ^  yalue, a n d  m e t ^ d  
of operation on th e  corrosive p roperties of condensate in  s team  heatm gsyste^  .

*rnvro<iion and Fatigue. K . L au te  (Korrosion. Bericht iiber die I I I .  Kor- 
BerUn^1933 , 1 -1 0 ; discussion 10- l l ) . - U n d e r  a lte rn a tm g  

com pression-tension stresses (100 m illion cycles) th e  endurance l im it of e lectro 
lytic  copper in  w a te r is th e  sam e as in  a i r ; th is  applies to  th e  h a rd -d raw n  m etal, 
annealed m etal, a n d  coarsely crysta lline  annealed  m eta l. W elding a n d  brazm g 
reduces th e  endurance lim it to  th e  sam e e x te n t m  a ir  a jid  w a ter Y alues are 
also given for yarious steels show ing a  big red u ctio n  in  th e  endurance lim  t

Effect of Corrosion on Fatigue Limit. H . Ochs (Schriften Hess. Hoch-

Influence oS^yoita Effect on Corrosion. R . J .  Piersol (JfetoZ Glean^  " ^  
Finishing, 1934, 6 ,1 0 9 -1 1 4 ; C. A is . ,  1 9 3 4 ,2 8 ,3704) ^ - A  discussion. M ethods 
for de term in ing  eleotrode p o ten tia ls  a re  g iven.—b.

On the Influence of Surface Films on Corrosion [of Metals]. I. Wiliy
M achu [w ith  w !  J  M uller] (Oesterr. Chem.-Zeit 1934 37, 4 G -5 0 ) .-T h c  deteCf 
tio n  and  p roperties of p ro tec tiy e  films on  m eta ls a re  discussed a n d  m ethods of 
producing such  films a re  descnbed  briefly, w ith  especial reference 
fo rm ation  of su lp h a te  films on lead . A. R . P . Tir , ^

Outline of Stray Current Electrolysis. I r a  D . V an  G iesen (J . A m er. Water 
W orks Assoc., 1934, 26, 653-671).— A generał reyiew  dealm g w ith  th e  action  
of s tra y  cu rren ts  in  causing corrosion of underg round  s tru c tu re s , m ethods ot 
reducing leakage cu rren ts, an d  th e  p rep ara tio n  of e lectro ly tic  s u r v e y s . - J  . L A .

10th Report of the Corrosion Committee of the Association Suisse des 
Electriciens and Three Associated Societies. J .  L an d ry  a n d  o thers (BuU. 
Assoc. Suisse E le d .,  1934, 12, 3 2 2 -3 2 4 ) .-T h e  w o rk  u n d e rta k en  b y  th e  Com
m ittee  in  1933 includes : (1) experim ents on corrosion of m etallic  ob jects by 
soil electrolysis, using a  con tro lled  cu rren t of know n s t r e n g th ; (2 ) periodical 
inspection  of m ost of th e  federal a n d  m um cipal ra ilw ays a,nd tram w ays, w ith  
a  yiew  especially  to  in v estiga ting  th e  corrosion of w elded jo in ts  a n d  th e  
effects of sh o rt c ircu its  in  su p p ly  c a b le s ; (3) corrosion te s ts  on  lead, lig h t 
alloys, a n d  yarious ty p es  of ferrous m ate n a ls , som e galyam zed, in  3 d ilłe ren t 
soils, w ith  yariab le  a n d  reversib le cu rren t, reproduom g th e  conchtions ot 
su b te rran ean  conductors in  th e  neighbourhood of tram w ay s or e lec tn c  rails. 
R ep o rts  on th e  soil-corrosion of pipes were received.— ivi. O. ii..

Gold as a Corrosion Resistant. P. S teen  an d  O. P . y an  Steew en (Werhstoffe 
u . Korrosion, 1933, 8, 3 7 -3 9 ; G. A bs., 1934, 28, 3043).— Gold m  th e  of 
p la tin g  has th e  advan tages of being re s is tan t to  ox idation , acids, an d  a lk a lis , 
i t  has Iow h e a t rad ia tio n  coeff., sm ali grain-size a n d  o th er advan tages, w łucli 
are  discussed.— S. G . ______________

V — PROTECTION
(O ther th a n  E lectrodeposition .)

(Oontinued from pp. 851-352.)
Electrolytic Oxidation of Aluminium by the Eloxal Process. E . H e m n a n n  

(Schweiz. Tech. Z .,  1933, (46), 695).—T he e lectro ly te  consists of a  3 -1 0 /o 
aąueous solu tion  of oxalic acid  con tain ing  0 4 %  chrom ie acid, a n d  ui used  a t  
a  tem p era tu ro  of 15°-30° C. D .c. o r a .c . m ay  be em ployed. F o r th m  tihns 
t h a t  a re  a fterw ards to  be coloured on ly  1-2  kw .-hr. p e rm . are  reąu ired . l o r  
denser films i t  is necessary to  have  10-12 kw .-hr. pe r in . . I n  generał, ag 
t io n  of th e  b a th s  is n o t u n d e rtak en .— W . A. C. N.

Application of Aluminium to Reaction Chambers Prevents Metal Loss. 
H . R . L eland  (N at. Petroleum N ew s, 1934, 26, (15), 25-26). R ead  before th e
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n le fd liz Z rŜ l RefinCrS’ A ssociation- An acc° u n t  of th e  perform ance of 
X a m b ers  T W n T  COatm«8 °.at  th e  m te ń o r  waH« of refinery reaction

w , .  d o S - s . s  i s a - ś ^ j s , :  t :  
ZZ S lS ™ 2S.^Tc. "”l“ 'of “d
11 u T  2 0 -9 2 dS °rt,P/r? tevti0I1 f ;0m S ° r,r ° Si0n- R ’ I)oczckal (Sparwirt., 1933, Po’r.1 B uild . Set. A bs., 6 , 165; C. A bs., 1934, 28, 3367).__The
o W * *  J r°-łtS! desc.n b e d - V ariations of w eight a re  show n w hich were
iz im " sh e ™ rrr  "SPCC1łmenS of ®tee l exPosed to  yarious reagenta a fte r  P arker-

g, oherardizm g, coating  w ith  tm , nickel, zinc, o r pa in ting . R esu lts are 
g iyen of a n  accelerated  corrosion te s t  in  w hich steel p ro tec ted  b y  yarious 
m ethods, m cludm g th e  P a rk e r process, was sprayed  w ith  a  corrosive solution 
a n d  obseryation  was m ade of tim e reąu ired  for ru s t  to  appear. Reforence is 
m ade to  th e  P ark o lite  sp ray  process, th e  B onderite  process, th e  P ro ta l process 

J a d S l T a  t0  th6 UdyH te Pr0°eSS f° r  th e  ^ o t r o d e p o E  of

F e i t e ^ E  ZinC P r° tecti° n  Plates in  the  of Railway
S  i  %  ^  [Korrosion B ench  iiber die I I I .  Korrosionstagung,
U erhn  1933, 42-46).—Wide yanatIOns in the life of protectiye plates of zinć 
m boilers have been myestigated; the zinc contained 1-1-7% lead and minor 
ratp ^  c lr0n’ bul no,reJation was found between the composition and the
life be in s O btained wh beb?Yed ,m uch b e tte r  th a n  s° f t  ones th e  bestu ie b e m g  obtained  w hen th e  B rm ell hardness exceeded 4 6 — A R  P
P  S t o  and  O P ev f ’ Fickl^ S u r f a e e s  a n d T h e ir  Resistance to 'C orrosion.
I . bteen and O P . vani Steewen (Bamn-g., 1933, 14, 160-162; B uild . Sci. A bs.,
and Jliimfn" f 28, 3367).—The corrosion-resistance of steel, copper,
W nn +• f  surfaces which have not been galyanized, but are protected 
are essentfal tn th P or lacqiier, the properties of oils and lacquers which 
nickhnt wl!i^ ł f  ?,revelitloJ .of corrosion beneath the paint, and methods of 
f i s s f d . - S  G S aff0rdmg Protection, also produce definite colours are

*Study of the Anticorrosion Pow er of Pa in ts on Tinned Cans. A. V ila (Re- 
t f z t z  Invenhon% 1^ 3 ,  14, 308-318; C. A bs., 1934, 38, 3 9 1 5 ).-C o m p ara-
pa^nts a n l f T  “  ° D 4.lab o ra tory-prepared p a in ts  an d  22 com m ercial
p a in ts  an d  6 com m ercial yarm shes, w hich were applied  to  tin s  (over 1000 
a ltoge ther) a n d  exposed to  th e  a tm osphere  for ab o u t 1 year. F o u r p a in ts

I w e S e T  ̂  ° n ly  r ^ arge! f  ^  ° xide aS in yarious ods!
t h e T o W  nf ^  ^  tb e e n d  of th e  t e s t ; b u t i t  should be no ted  th a t
o bsery lnn™  fthese  P8?11*8 (red  ln  aI1 cases) does n o t lend  itself read ily  to  
obseryations of sm ali changes in  appearance.— 8 . G.

^ nti,c,orro1s'? “  A. Vila (Recherches el Inven-
th e  diffipnltips’ f  • ■ • ^ ^ •> ^ 9 3 4 ,2 8 ,3 9 1 5 ) .—A brief discussion show ing
th e  difficulties of ob tam ing a  sa tisfac to ry  rap id  te s t  for eyaluating  th e  ą u a lity
been d e ^ se d  ° n Th T f  f  n° sa tls fac tory  a rtificial ageing te s t  has as y e t 
t w l  T n  ?  ą u a lity  of anticorrosion  p a in ts  is due essentially  to  th e ir  
Z E  t y / °  ef  r t Jn f  a  destructive  action  on th e  surface to  be

o t “ ' -

^er i nH1 t  11 ®l,bJected  to  exposure to  th e  w eather over a  prolonged 
period  th e  resu lts  were m  agreem ent w ith  those of th e  exposure te s ts .—S G,

Pain ts ; ? ,StU,dyr ° f th ® Anticorrosive Pow er of Commercial
oa “m ir ,  y  {Recherches et Irwentions, 1933, 14, 290-303; O. A bs., 1934 
-48, 3J15). A  m ore deta iled  descrip tion  of th e  tes ts  com paring w hite lead  an d
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alum inium  p a in ts  on th e  one h an d  w ith  lead-free p a in ts , b o th  com m ercial 
and p repared  in  th e  lab o ra to ry , on  th e  o th er.— S. G.

*Tests on Anticorrosion Paints. A. V ila (Recherches et Inventions, 1933, 14, 
303-308; C. Abs., 1934, 28, 3915).— A descrip tion  of th e  te s ts  earried  o u t (on
8 steels) on 28 different p a in ts  u n d e r 4  se ts of conditions (oyer 1000 te s t  strips).

VI.—ELECTRODEPOSITION

(Continued from pp. 352-354.)
The Preparation of Silver Baths by Anodic Dissolution of Fine Silver.

K . W . F róh lich  (M ili. Forschungsinst. Edelmetalle, 1934, 8).—Silver-p la ting  
ba th s can  be p repared  by  electro lysis using large sheet silver anodes an d  sm ali 
copper-rod cathodes in  a  cyanide so lu tion  con tain ing  50—75 grm . of potassium  
eyanide pe r litre . T he eathode is p referab ly  su rrounded  by  a  porous clay  
d iaphragm , an d  cu rren t is supplied  a t  3 v. to  give a n  anodę cu rren t density  
of 0-4 am p ./d m .2 w ith  a  eathode  cu rren t d en sity  of 200 a m p ./d m .2. A bout 
50 g rm ./litre  of silver can  be dissolved in  th is  w ay in  ab o u t 6 hrs. w ith  th e  deposi- 
tio n  of less th a n  1 grm . of silver on th e  eathode.—A. R . P .

*The Electrodeposition of Tantalum from Aąueous Solutions. N. Isgar- 
isehew an d  A. F . P rede  [Z. Elektrochem., 1934, 40, 295-297).—D ifferent types 
of so lu tions fo r th e  e lectrodeposition  of ta n ta lu m  have  been  investiga ted , 
especially those  con tain ing  glucose, po tassium  salicilate  or resorcinol. C athodic 
deposition is possible from  a ll 3 solu tions. In  th e  case of th e  first tw o, m etallic 
deposition ceased a  sh o rt tim e a fte r  th e  beginning of th e  te s t,  th e  in itia l c u rren t 
efficiency being very  Io w ; th is , however, was n o t observed  in  th e  case of th e  
resorcinol so lu tion .— J .  H . W .

A Method for Measuring the Adherence of Electrodeposits. P . Ja c q u e t 
(Cornpt. rend., 1934, 198, 1313-1315).— A m ethod  for m easuring  th e  adherence 
of electrodeposits depends on th e  fa c t th a t  a  deposit can be sep a ra ted  from  
its  base if one of i ts  ex trem ities is de tachable. F o r  in stance, a  s tr ip  is m arked 
o u t w ith  va rn ish  in  th e  m iddle of one face of a  (n ickel-p lated  Steel) sheet 
a n d  p a r t  of th e  sheet im m ersed in  a  0-5 g rm ./l. aąueous so lu tion  of pep tone. 
T he whole sheet is th e n  m ade th e  eathode in  a  copper-p lating  b a th . By 
filing th e  edges, th e  coating  is ra ised  from  th e  pep toned  p a r t  of th e  sheet, and  
a  tongue  is c u t from  th e  coating  th u s  ra ised  in  line w ith  th e  m arked  strip . 
T he shee t is th en  clam ped in  a  horizon tal position  a n d  th e  s tr ip  is detached  
b y  m eans of w eights o r a  com pound lever a tta c h e d  to  th e  o th e r end  of th e  
tongue. E x p erim en tal e rrors a re  n o t m ore th a n  20% , w hich  is suf&ciently 
accu rate  for a  system atic  s tu d y  of th e  adherence of th e  deposits. Cf. J . Inst. 
Metals, 1933, 53, 313.—J .  H . W .

IX .—ANALYSIS

(Continued froin pp. 355-358.)

Micro-Analysis. J . G ordon P earso n  (Chem. Eng. M in . Rev., 1934, 26, 
279-283).—A lis t of th e  reagents a n d  s tre n g th  of th e  solu tions requ ired , and  
de ta ils  of te s ts  fo r th e  m icro-analysis of B a, Ca, Sr, Mg, Ag, Cu, Hg, Bi, As, 
Sb, F e , Cr, Mn, N i, Co, Al, N a , K , an d  dioxide a n d  17 acid  radicles, a ll vouched 
fo r by  P . a re  deseribed, a n d  references fo r each  te s t  a re  g iven.—J .  H . W .

Notes on the Analysis of Alkaline Tin Plating Solutions. M. B . Thom pson 
(Monthly Rev. Amer. Electroplaters’ Soc., 1934, 20, (10), 16-22). T o ta l Sn is 
de term ined  b y  acidifying th e  so lu tion  w ith  HC1, oxidizing a n y  SnCl2 w ith  Br- 
w ater, add ing  4 grm . of N H 20H-HC1 a n d  electro lyzing a t  35° C. w ith  2 a m p .; 
i t  m ay  also be determ ined  vo lum etrically  w ith  FeCl3 in  th e  u sua l w ay. S tan- 
nous Sn is de term ined  b y  acidifying w ith  HC1 a n d  titra tin g  th e  h o t so lu tion
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d irec tly  w ith  FeCl3. F ree  N aO H  is determ ined  b y  rem oving th e  8n  w ith  an  
excess of SrCl2 so lu tion  an d  t it ra tin g  th e  filtra te  w ith  s tan d ard  a e id ; carbonate  
can  be determ ined  only by  acidifying an d  collecting th e  C 0 2 in  K O H .—A. R . P .

*Simplifications in the Method ol Separation oi Metals by Graded Potential
A. J .  L indsey a n d  H . J .  S. Sand (A nalyst, 1934, 59, 328-335).— L assieur’s work 
is  e ritica lly  rev iew ed ; th e  values given b y  L. for th e  p o ten tia l a t  w hich th e  
various m etals are  deposited  are  n o t generally  applioable owing to  po larization  
of th e  au x ilia ry  eleotrode a n d  i ts  back-resistance. A  m odified aux ilia ry  
e leetrode is deseribed, to g e th e r w ith  a  po ten tio m eter arrangem en t fo r deter- 
m ining th e  eorrection  reąu ired  for d irec t readings from  th is  eleetrode.—A. R . P .

*The Determination oi Bismuth in Copper. E . W . Colbeck, S. W . Craven, and  
W . M urray  (A n a lyst, 1934, 59, 395—399).— P i m ay  be q u a n tita tiv e ly  rem oyed 
from  Cu by  h eatin g  fine tu rn in g s of th e  m etal fo r 1 h r. in  H 2 a t  1060° C., th e  
Bi being deposited as a  m irro r on th e  oool p a rts  of th e  tu b e . The deposit is 
dissolved in  H N 0 3 a n d  th e  B i de term ined  colorim etrieally  by  th e  iodide 
m ethod. Sb a n d  As are  rem oyed from  th e  Cu by  th e  sam e m ethod, b u t do 
n o t in te rfere  in  th e  B i de te rm in a tio n .— A. R . P .

*An Indirect Method for the Determination of Cobalt. P . Spacu (Z. anal. 
Chem., 1934, 97, 192-193).—T he Co is p rec ip ita ted  as Co(C5H 5N )4(SCN)2 and 
th e  excess of KCNS t it r a te d  po ten tiom etrieally  w ith  A g N 0 3.—A. R . P .

*An Indirect Method for the Potentiometric Determination of Copper. G. 
Spacu a n d  P . Spacu (Z. anal. Chem., 1934, 97, 99-102).—The Cu is p recip ita ted  
w ith  C 5 H 5 N  a n d  a  m easured volum e of O-IN-KCNS, an d  th e  excess of th e  
la t te r  is t i t r a te d  po ten tiom etrieally  w ith  A g N 0 3.—A. R . P .

*On the Potentiometric Determination of Copper. W . H iltn e r a n d  W . 
G rundm ann (Z. anal. Chem., 1934, 97, 172-179).—The H N 0 3 solution of th e  
m eta l is d ilu ted  to  150 c.e., neu tra lized  w ith  N aO H , m ade ju s t  acid  w ith  
H N 0 3, t re a te d  w ith  20 c.e. of 2iV-CH3-C02N a, 5 grm . of glucose, and  a sligh t 
excess of 0-1A-KCNS, boiled, cooled, a n d  filtered. The filtra te  is acidified 
w ith  15 c.c. of 2iV-H2S 0 4 an d  20 c.c. of 2iV-CH3 C 0 2H, an d  th e  excess of 
KCNS is t i t r a te d  p o ten tiom etrieally  w ith  A g N 0 3 using a  A g i in d ica to r 
eleetrode.— A. R . P .

*On the Determination of Copper, Cadmium, and Nickel as New Complex 
Compounds. A lfred Taurin.ś (Z. anal. Chem., 1934, 97, 27-36).— In  th e  pre- 
sence of a n  excess of N H 4N 0 3, Cu is p rec ip ita ted  from  am m oniacal so lu tion  by 
a  10%  solu tion  of K 2H g I4, free from  excess of K I, as th e  com plex com pound 
C u(N H 3)4(H g I3)2 (4-91% Cu). E rom  2 A -N H 4OH  contain ing  4 %  of K I  Cd 
giyes a  sim ilar com pound (8-29% Cd) w ith  K 2H g I4; un d er th e  sam e condi- 
tions Ni giyes th e  com pound N i(N H 3)6(H g I3)2 (4-43% Ni). Since Co also 
gives a  p rec ip ita te  like N i, i t  should  first be oxidized in  am m oniacal solution 
to  [C1Co(NH3)5]C12 b y  boiling w ith  H 20 2. A li th e  com plex precip ita tes can 
be weighed a f te r  w ashing first w ith  a  sa tu ra ted  alcoholic so lu tion  of th e  com- 
pound, th en  w ith  (C2H 5)20 , a n d  dry ing  in  rncuo.—A. R . P .

Conditions for the Potentiometric Titration of Copper with Sodium Sulphide 
Using a Platinum Eleetrode. Ja n g  B ah ad u r Ih a  (J. In d ia n  Chem. Soc., 1933, 
10, 643-647).—Cu m ay be determ ined  p o ten tiom etrieally  in  su lpha te  solution 
con tain ing  a  l ittle  C H 3-C02H  by  tit ra tio n  w ith  N a2S so lu tion  using a  P t  
in d ica to r eleetrode.—A. R . P .

*The Determination of Zinc in Large Quantities with Particular Reference 
to the Analysis of Brass. L. C. N ickolls a n d  J .  G. N . G askin  (A nalyst, 1934, 
59, 391-395).— The brass (2 grm .) is  dissolved in  7 c.c. of HC1 w ith  th e  aid 
of th e  m inim um  am o u n t of H N 0 3 an d  th e  so lu tion  is evapora ted  to  dryness 
on th e  w ater-b a th . T he residue is dissolved in  h o t w a ter contain ing  5 grm . 
of N a2S 0 4 a n d  th e  Cu is rem oved by  boiling fo r 1 h r. w ith  a  s tr ip  of Al sheet. 
T he so lu tion  is  th en  p oured  in to  an  excess of 50%  N aO H  solu tion  to  dissolve 
th e  A1(QH)3 an d  Z n(O H )2 first p rec ip ita ted , a n d  th e  resu lting  so lu tion  is elec-
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tro lyzed  a t  0° C. w itli a  ro ta tin g  g ilt  P t  cathode  using 3-5 a m p ./d m .2. A bout 
1 |  hrs. a re  reąu ired  to  deposit 1 grm . of Zn as a  firm , c losely-adherent p la te , 
which is  w ashed w ith  acetone, a n d  d ried  in  a  s team  oven fo r 1 m inu tę  before 
weighing. Sm ali am o u n ts of P b , Sn, N i, o r Mg do n o t in te rfere , F e  a n d  Mn 
are rem oyed b y  th e  N aO H  trea tm e n t, As an d  Sn are  p reo ip ita ted  w ith  th e  Cu 
as well a s  large am o u n ts  of N i, a n d  large am oun ts of P b  are  p reo ip ita ted  by  
th e  N a 2S 0 4.— A. R . P .

X.—LABORATORY APPARATU S, INSTRUMENTS, &c.
(See also “  T esting  ”  a n d  “  T em pera tu re  M easurem ent a n d  C ontro l.”

(Oontinued from p. 358.)

*The Apparatus and Techniętue Jor Growing Large Specimens of Single- 
Crystal Zinc. C. A. C innam on (Bev. Sci. Instruments, 1934, [N .S.], 5, 187- 
190).—A  m odification of K a p itz a ’s m ethod  (Proc. Boy. Soc., 1929, [A], 119, 
358), is described, a n d  has been app lied  to  p repare  a  se t of large zinc crystals 
w hich should  be stra in-free, of un ifo rm  cross-section (about 1-2 cm .2), ab o u t 
35 cm . long, a n d  of a n y  desired  o rien ta tio n . A  po lycrysta lline  casting  of th e  
desired  size a n d  shape m ade in  a  ho rizon tal m ould  is m elted  an d  th e n  re- 
crysta llized  a f te r  inocu la tion  w ith  a  sm ali single-crystal nucleus, se t so as to  
determ ine th e  o rien ta tio n  of th e  growing c ry sta l. A gross m osaic stru c tu re  
w hich m ay  occur du ring  th e  in itia l stages of g row th  of th e  c ry sta l can  be 
e lim in a ted  b y  a  steep  tem p era tu re  g rad ien t. T he ra tio  of th e  tem p era tu re  
g rad ien t in  th e  stem  of th e  m ould  to  th e  ra te  of g row th  m u st approx im ate  to  
a  c e rta in  favourab le , b u t  n o t necessarily  th e  sam e, value for each  orien tation .

—J .  S. G. T.
* Apparatus for Measuring Thermal Conductivity of Metals up to 600 C. 

[Conductivity of Pure Zinc, Pure and Commercial Nickel and Nickel Chromium 
Alloys]. M. S. V an D usen a n d  S. M. Shelton  (U .S. Bur. Stand. J . Besearch, 
1934, 12, 42 9 -4 4 0 ; Besearch Paper No. 668).—A p p ara tu s for m easuring th e  
th e rm al co n d u ctiv ity  of m eta ls u p  to  600° C. is described. T he m ethod  em- 
ployed consists in  com paring  th e  c o n d u c tm ty  of a  m etal, e ith e r d irec tly  or 
ind irec tly , w ith  th a t  of lead . L ead  was selected as th e  s tan d ard , sińce previous 
m easurem ents have  estab lished  i ts  co n d u etiv ity  w ith in  fa irly  close lim its. 
D e term in a tio n s a re  m ade by  m easuring  th e  ax ia l tem p era tu re  g rad ien ts in  
tw o cy lindrical bars so ldered  to g eth e r end  to  end , one end  of th e  system  
being "heated a n d  th e  o th e r cooled, a n d  th e  convex surfaces p ro tec ted  from  
h e a t loss b y  a  surrounding  gu ard  tu b e . D a ta  a re  given fo r th e  co nductiv ity  
of com m ercial nickel, h ig h -p u rity  zinc, h ig h -p u rity  n ickel, a n d  several com 
m ercial n icke l-chrom ium  a n d  o th e r alloys w idely  used  fo r h ea tin g  elem ents 
a n d  therm ocouples.— S. G.

A Convenient Apparatus for Distilling Metals. R . V. Jo n es (J. Sci. Instru
ments, 1934, 11, 167-168).— A no te . A  glass a p p a ra tu s  is described fo r co a t
in g  sm ali a rtic les (e.g. m irrors) w ith  m eta ls by  evapora tion . H ig h  m elting- 
p o in t m etals a re  ev ap o ra ted  from  a  tu n g sten  helix , a n d  Iow m elting-po in t 
m etals from  a  sm ali A lundum  crucible h ea ted  by  tu n g sten  wire. The feature  
of th e  ap p a ra tu s  is th a t  i t  can  be opened easily  a n d  qu ick ly . I t  is su itab le  
fo r coating  a rtic les of w hich th e  dim ensions do n o t exceed 5 cm .— W . H .-R .

The Photoelectric Celi and Its Use for Measuring the Polish and Colour of 
Metals. R ene T oussa in t (Bev. A lum inium , 1934, 11, 2403-2414).—A descrip- 
tio n  is given of various form s of th e  photoelectric  celi an d  its  accessory a p 
p a ra tu s , a n d  i ts  use in  determ in ing  th e  degree of polish  of m etals an d  th e  colour 
t in ts  of yarious m etallic  surfaces.— J .  H . W .

The Measurement of Welds. R . C ajar (T .Z . prakt. Metallbearbeitung, 
1934, 44 ,197-200).—An in s tru m en t in  th e  n a tu rę  of a  special caliper, used b o th
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for th e  p redeterm ination  of th e  th ickness of welds, especially  a t  angles, and 
fo r th e ir  m easurem ent a f te r  production , is described. Various ty p es of in stru - 
m ents are  illu s tra te d  a n d  described.—W . A. C. N.

Two Variations of the Powder Method of X-Ray Analysis o£ Crystals. J .  P .
B lew ett (J . Sci. Instruments, 1934, 11, 148-150).— Two “  foeussing ” m ethods 
are  described for X -ray  c ry sta l analysis by  th e  pow der m ethod, one using a 
paralle l, an d  th e  o th er a  convergent beam  of X -rays. D iffraction a t  angles 
of a lm ost zero degrees can  be observed, a n d  th e  in ten sity  is increased.

—W . H .-R .

X I.— PH YSICA L AND M ECHANICAL TESTING, INSPECTION, 
AND RADIOLOGY

(Oontinued from pp. 358-362.)
Acceptance-Rejection Requirements in Specifications. H . F . Dodge 

(Amer. Soc. Test. Mat. Preprint, 1934, Ju n e , 1-14).— Specifications fo r q u a lity  
m ateria ls a n d  finished products im pose reąu irem en ts for ind iv idual q u a lity  
characte ris tics to  d istingu ish  betw een w h a t m ay  be sa tisfac to ry  for a  given 
purpose an d  w h a t m ay  no t. F o r  m any  characteristics 100%  inspection or 
te s tin g  is n o t feasible, hence reliance m ust be p laced on sam pling a  p a r t  of 
th e  whole. U nder these conditions, 100%  conform ity  w ith  requirem ents 
canno t be achieved w ith  certa in ty , an d  errors arising from  sam pling fluctua- 
tions canno t be avoided. The sam pling clauses included in  specifications 
o ften  provide c riteria  for th e  acceptance or re jection  of lo ts of a p roduct. 
These clauses constitu te  in te rp re ta tio n s of th e  in te n t of th e  basie q u a lity  
reąu irem en ts an d  serve as a  basis for action . W ith  sam pling, certa in  risks 
a re  assum ed by  th e  consum er an d  by  th e  producer. One ty p e  of risk  is dis- 
cussed, an d  th e  re la tionsh ip  betw een (1) th e  d istribu tion  of such risks betw een 
consum er an d  producer, an d  (2 ) th e  choice of acceptance criteria  an d  sam ple 
size, is ind ica ted  for certa in  conditions.—S. G.

Internal Pressure Stress in Lead Pipes. H einz B ablik  and J .  K ry sto f (Met, 
Ind, (Lond.), 1934, 45, 3-6 ).—An investiga tion  in to  th e  best specifications for
B .N .P . lead  pipes has lead  to  th e  following conclusions : (1) th e  critical 
hydrau lic  pressure w hich lead  tu b es m u st w ith stan d  is th e  pressure of th e  
repulsion p lus th e  s ta tic  w ater p re ssu re ; (2 ) for correct tes tin g  th e  hydrau lic  
pressure w hich causes an  inerease of 0 -2%  in  th e  in te rn a l d iam eter m ust be 
determ ined, an d  n o t th e  u ltim a te  bu rstin g  p ressure; (3 ) a n  inerease in  th e  
hydrau lic  resistance is possible p ractica lly  only by  inereasing th e  wali th ic k 
ness so th a t  its  ra tio  to  th e  in te rn a l d iam eter is u n ity , b u t i t  w ould n o t be 
eom m eroially econom ical to  raise th is  ra tio  above 0 -6 ; (4 ) fu rth e r inerease in  
th e  hydrau lic  resistance can be effected only by  raising th e  m echanical stren g th  
of th e  lead  by  alloying an d  h e a t- tre a tin g ; (5) th e  B .N .F . a lloy  No. 1 gives a  
64%  h igher y ield-stress th a n  pure lead .—J .  H . W .

*Investigating the Importance of Bearing Metals. J .  R . C onnelly (Amer. 
Soc. Mech. Eng. Preprint, 1933).— Describes a  new te s t  m achinę w hich repro- 
duces w ear un d er service conditions and  gives v a ria tio n  in  ra te  of w ear w ith  
u n it pressure. T he essential elem ents of th e  new m achinę are  a  błock of 
bearing  m etal w ith  one side m achined to  a  piane surface and  a cylinder. The 
błock is held  by  a  constant-force tan g e n t to  th e  cylinder. The cylinder ro ta tes  
in  a  b a th  of lu b rican t, a n d  a depression is w orn in  th e  bearing  m etal. The 
te s t  is  ru n  u n til  th ere  is no m easurable inerease in  th e  d ep th  of th e  depression 
w ith  con tinued  operation .— W . P . R .

*Concerning the Effect of Notches and Laws of Similitude in Materiał Testing. 
A. N adai an d  C. W . M acGregor (Amer. Soc. Test. Mat. Preprint, 1934, Ju n e ,
1-13).— In  a  nu m b er of recen t investiga tions on th e  yarious effects of stress 
concen tra tion  produced  by  notches, size effects, an d  o th er discrepancies have
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been observed. Some of these  cases a re  briefly analyzed, a n d  an  a tte m p t is 
m ade to  inolude in  th e  com parison facto rs such  as th e  speed of deform ation , 
geom etrical a n d  m echanical sim ilitude. A few tes ts  m ade w ith  n o tched  bars 
of steel a n d  alum in ium , in  w hich th e  influence of th e  speed of p lastic  deform a- 
tions was considered, a n d  photoelastic  te s ts  w ith  n o tched  bars, are reported .

Transverse Bars Breaking Out of Centre. F . B acon (Buli. B rit. C ast-Iron  
Res. Assoc., 1934, 3, 291).— A note. Som etim es a  tran sv erse  b a r  b reaks o u t 
of cen tre— th a t  is, aw ay  from  th e  p o in t im m edia tely  u n d e rn ea th  th e  load—  
w hen cen tra l loading is used. I f  a  load  W  is app lied  a t  th e  cen tre , 0 ,  of a b a r 
su p p o rted  over a  span  L , an d  th e  b a r b reaks a t  P ,  d istance x  from  O, th e n  th e  
section  a t  P  is w eaker th a n  th e  section  a t  O, an d  if th e  w eakness h ad  occurred  
a t  0  th e  b a r  w ould have b roken  u n d e r a  sm aller load  Wy. T h is can  be

calcu la ted  b y  th e  eąu a tio n  W x =  W  . ^ x \ — \V. H .-R .
l J

*The Creep of Wires a t High Temperatures. W . O. R ichm ond  (Physics, 
1934, 5, 131-134).—A p p ara tu s designed to  m ake creep te s ts  on  w ires in  rncuo 
a t  h igh  tem p era tu res u p  to  1000° C. is described. R esu lts of creep te s ts  m ade 
on th e  alloy  K onał a t  tem p era tu res 800°-1000° C. show  th a t  L udw ik’s 
logarithm ic law  connecting  ra te  of deform ation  an d  stress holds fór th e  h igher 
creep ra te s  an d  stresses, b u t  certa in ly  does n o t hołd for th e  low er creep ra tes  
an d  stresses. A lin ea r re la tio n  best expresses th e  v a ria tio n  of th e  m inim um  
creep ra te  w ith  tem p era tu re . T he m ethod  used is read ily  ad ap ted  for m aking 
short-tim e creep te s ts .— J . S. G. T.

The Strength of Materials at High Temperatures. H. J .  T apsell (M etaux  
et M achines, 1934, 18, (245), 168-174).— T he N atio n a l P hysical L ab ora to ry  
m ethod  of determ in ing  lim iting  creep stress is described an d  co n trasted  w ith  
th e  m ethod  in  generał use in  th e  U .S.A ., a n d  w ith  th a t  recen tly  proposed by 
th e  A m erican Society fo r T esting  M aterials. T he rep resen ta tio n  of resu lts 
is discussed. T . considers th a t  th e  assum ption  of a  co n stan t ra te  of flow 
during  a  “  secondary  period  ”  is u n te n a b le ; th a t  c reep-test resu lts  are  n o t 
rep resen ta tive  w ith o u t am plification by  a  s tu d y  of flow un d er prolonged 
loading suf&cient to  produce f r a c tu re ; an d  th a t  only u n d e r certa in  conditions 
does th e  logarithm ic tim e-elongation  curve become a  s tra ig h t line. Short- 
tim e tes tin g  m ethods based on  “  p lastic  flow ”  eharacte ris tics are  described 
an d  criticized. T . prefers te s ts  to  be m ade over an  ex tended  period, as allowing 
for s tru c tu ra l changes, if an y , as ind ica ting  b o th  p rim ary  a n d  secondary  flow 
properties, as registering  m ore accu ra te ly  th e  to ta l  deform ation , an d  as 
wiping o u t in itia l differences in  te s tin g  conditions w hich m igh t v itia te  short- 
tim e tes ts .—P . M. C. R .

The Strength and Behaviour o£ Steels at High Temperatures [High Tempera
ture Testing Apparatus]. W . H . H atfie ld  (Proc. In st. M ech. E ng., 1932, 123, 
773-791).—A  generał lec ture , includ ing  d iagram s of h igh-tem pera ture  tes tin g  
ap p ara tu s .—W . H .-R .

Method of Testing Individually the Even Distribution of Hardness on Speci
mens. C. B enedicks an d  C. F . M ets (A rk w  M at. Astron. F ysik, 1934, 24A, 
(15), 14 p p . ; an d  Tomkontorets A n n .,  1934, 114, 4 -2 2 ; C. Abs.', 1934, 28, 
3039).—A  fine g rating  is produced au to m atica lly  by  paralle l scratches w ith  a  
d iam ond po in t. Microscopic exam ination  of th e  scratches reveals local 
discrepancies of hardness, especially those  caused b y  local w ork-hardening 
w hich canno t be de tected  b y  o th er m ethods.— S. G.

*Influence of Speed of Testing on the Result of the Tensile Test. F . F e tt-  
weis (Arch. Eisenłiuttenwesen, 1932, 6 , 149—154; and  (abstracts) M etallurgist 
(Suppt. to  Engineer), 1932, 8, 179-180; J .  Iro n  and Steel In st., 1933, 127, 
660).—E xperim en ts confirm  th e  observations of previous investigators, th a t  
n o t only th e  elastic lim it a n d  y ie ld-point, b u t  th e  elongation an d  reduction

— S. G.

2 D
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of a rea  a re  all increased  in  different proportions by  th e  carry ing  o u t of th e  
tensile  te s t  a t  h igh  speed.— S. G.

*Time Effect in Testing Metals. H. Q uinney (Engineer, 1934, 157, 332- 
334).— D escribes a  te s tin g  m achinę designed so th a t  a  tensile  te s t  can  be 
carried  o u t a t  a  fixed ra te  of extension. E xperim en ts carried  ou t w ith  th e  
m achinę show th a t  th e  y ield  stress ob tained  from  te s ts  m ade a t  norm al speeds 
is largely  influenced b y  th e  tem p era tu re  reached  in  annealing  an d  th a t  th e  
so fte r specim ens w ith  lower y ield  stress are  m ore susceptible to  th e  ra te  of 
extensions th a n  those  in  th e  h a rd er condition. A lthough  Q. deals w ith  m ild 
steel an d  iron , th e  resu lts  a re  of generał in te res t.—W . P . R .

Concerning the Effect of Strain and Rate oi Strain on Tensile Tests at 
Normal and Elevated Temperatures. R . Beeuwkes (P hysics, 1934, 5, 135 - 
139).—Idealized  cases of p lastic  flow are  analyzed  to  ascerta in  th e  influence 
of co n stan t coeff. of w ork-hardening a n d  pu re  v iscosity  on tensile  tes ts  m ade 
a t  norm al a n d  e levated  tem p era tu res . T he resu lts  ind icate  th a t  m ore em phasis 
should  be p laced  by  experim enters on  th e  changes in  y ield-stress (in th e  hard- 
ness) th a t  occur in  m ateria ls even  w ith o u t stress under exposure to  tim e and  
h igh  tem pera tu res .— J .  S. G. T .

The Tensile Test of Welded Joints. ------- C zternasty  (Elektroschweissung,
1934, 5, 56).—A  test-p iece is recom m ended hay ing  a  sh o rt gauge-length. 
T ypical dim ensions a re  tab u la te d .— H . W . G. H .

*Studies in Fhotoelastic Stress Determination. E . E . W eibel (A m er. Soc. 
M ech. Eng. Preprint, 1933).—D escribes re su lts  on  th e  de term ina tion  of stress 
d is trib u tio n  in  B akelite  m odels using th e  m onochrom atic fringe m ethod. 
A no ther section  of th e  paper describes a n  app lication  of th e  m em brane analogy 
in  con junction  w ith  th e  photoelastic  fringe m ethod  to  ob ta in  a  com plete solu
tio n  of a  tw o-dim ensional stress problem .— W . P . R .

*Stress Concentration Produced by Holes and Notches. A. M. W ahl (Amer. 
Soc. M ech. Eng. P reprint, 1933).— T he resu lts  of photoelastic  te s ts  on B akelite  
m odels are p lo tte d  in  th e  form  of curves show ing th e  re la tionsh ip  betw een th e  
concen tra tion  fac to r K  an d  th e  ra tio  w here d =  diam . of hole o r  no tch  
a n d  w =  w id th  of specim en, an d  th e  tw o following em pirical equations have 
been o b ta ined  : k  =  3 — 3-13d/w  +  3-76( d f / w  — 1-71 (d)3/w  for a  b a r w ith  a 
hole un d er tension  o r com pression a n d  k  =  2-75 — 2 -75d/w> +  0-32(d2)/w  +  
0-68(d)3/w  fo r a  b a r w ith  tw o sem i-circular no tches.—W . P . R .

*Membrane Analogy Supplementing Photoelasticity. J .  G. M cGivern an d  
H . L . S upper (Am er. Soc. Mech. Eng. Preprint, 1933).— W . P . R .

X III.—FOUNDRY PRACTICE AND APPLIANCES

(Continued from pp. 363-364.)

Chill-Casting of Non-Ferrous Metals. R . C. S tock ton  (M et. In d .  (L ond .), 
1934, 44, 651—653, 658).— C hill-casting in  th e  brass foundry  is reso rted  to  for :
(1) economic production  ; (2 ) th e  im provem ent of certa in  physical p roperties, 
o r (3) th e  p reven tion  of d raw n castings in  w ork of w idely yary ing  sections. 
T he app lication  of th e  process for th e  a tta in m e n t of each  of these  th ree  objec- 
tiv es is  discussed, an d  th e  process of centrifugal casting  is briefly described.

— J .  H . W.
Fluxes in Brass Melting. E rich  W eiss (M et. In d . (Lond.), 1934, 44, 665).—  

In  a  le t te r  com m enting on a  p ap er by  T . T yrie  on  “  F luxes an d  Slags in  Brass 
F o u n d ry  M elting P ra c tic e !! (see M et. A bs., th is  volum e, p . 363), W . recom- 
m ends th e  au to m atic  filling of copper cartridges w ith  th e  deoxidizing m ateria ł, 
closing these  cartridges a t  b o th  ends an d  in troducing  th em  in to  th e  liquid  
m eta l w ith  special tongs. F o r th e  rem oval of a lum in ium  from  brass he recom-
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m ends an  alternat-ive m ethod  to  th e  b arium  su lphate  ; th e  la t te r  involves 
oyerhea ting  th e  m eta l to  1320° C.— J .  H . W .

Melting and Casting of Special Brass Alloys. Leo S. Ivanoff (M et. In d . 
(Lond.), 1934, 4 5 ,7-10).—T he calcu la tion  of th e  req u ired  com position of special 
brasses con tain ing  1 -3%  each  of m anganese, iron, niekel, a lum in ium , an d  tin  
on  th e  basis of th e  “  zinc eq u iva len t ”  of these  m etals, th e  use an d  production  
of “ hardeners ”  for m elting , th e  ad d itio n  of secondary  m ate ria ł, loss of 
zinc, a n d  th e  pouring  of these  alloys a re  discussed.— J . H . W .

Pressure Casting. M. K essler (Bev. Fonderie m odeme, 1934, 28, 157- 
161 ; discussion, 161-162).— R ead  before th e  A ssociation Am icale e t  M utuelle 
de Fonderie. T he reąu irem en ts  for pressure  casting  a n d  th e  alloys for w hich 
th is  process is su itab le  a re  described. M oulding m achines an d  th e  com position 
an d  p rep ara tio n  of th e  m oulds a n d  th e  m eta l a re  described.— J . H . W .

Difficulties of Die-Casting Pure Aluminium. A non. (M et. In d . (Lond.), 
1934, 44, 627-630).— T he chief difficulties in  d ie-casting  pure  a lum in ium  are 
i ts  ho t-shortness an d  th e  absence of a  freezing rangę, w hich  preven ts feeding. 
T o overcom e these  some ad d itio n  of o th e r m etals is m ade to  th e  alum inium  
a n d  th e  perm issible dep artu re  from  absolute  p u r ity  is la id  down. The 
m eth o d  of die-casting  th e  resu lting  m eta l is described in  some deta il, an d  
pressure casting  an d  slush  casting  are m ore briefly discussed.— J .  H . W .

Cleaning Castings by Sand-Blasting. W . E . W arn er (M et. In d . (Lond.), 
1934, 45, 35).— A brief discussion of th e  form  of abrasive, a ir  pressure, and 
nozzłe w ear in  sand-b lasting  castings an d  forgings.— J .  H . W .

X IV .—SECONDARY M ETA LS: SCRAP, RESIDUES, &c.

(Continued from pp. 364-365.)
*Recovery of Crude Copper from Scrap Brass by an Oxidizing Blast in a Basic 

Converter. G o tth a rd  E . L enk  (M etali u . E rz, 1934, 31, 244-251).—Scrap 
brass con tain ing  copper 58, iron  7, zinc 30, lead  4, an d  t in  1%  can  be converted  
in to  97-5-98-5%  copper b y  blow ing in  a  basic-lined  co n v erter p rov ided  th a t  
th e  iron  is inereased  to  10%  by  a d d itio n  of scrap  ; 2%  of lim e an d  1-5-2%  of 
q u a rtz  is a ll th e  flux necessary. T he recovery  of copper is ab o u t 85% , and 
th e  p ro d u c t can  be read ily  refined b y  electro lysis. T he rem aining copper and  
a ll th e  iron  pass in to  th e  slag, w hich  con ta ins ab o u t 15%  copper and  20%  
zinc. T he flue d u s t con ta ins m ost of th e  lead  an d  zinc as oxides an d  assays 
80%  zinc.—A. R . P .

X V .-FU R N A C E S AND FUELS

(Continued from pp. 365-366.)
Possibilities of Application of Heating by Induction without Iron Core.

W ilhelm  F ischer (Elektrowarme, 1934, 4, 7 7 -8 2 ; C. A bs., 1934, 28, 3663).—  
T he principle is exp la ined  a n d  curves a re  given from  w hich  th e  m inim um  
frequency  req u ired  fo r an y  m ate ria ł can  be t a k e n ; th e  frequency m u st be 
h igher th e  lower th e  e lectrical co n d u ctiv ity  a n d  th e  sm aller th e  cfiameter of 
th e  m ate ria ł to  be heated . W h ilst up  to  10,000-cycle generators can  be used  
for p roducing th e  cu rren t, sp a rk  gaps a re  used  fo r freąuencies abo.ve 10,000  
cycles pe r second. A dvantages an d  app lications in  th e  chem ical in d u stry , 
m elting  of m etals, &c., a re  discussed. T he h ighest tem p era tu re  obtainab le  
depends on ly  on th e  h ea t losses, no accoun t being tak e n  of th e  m ate ria ł in  
th e  crucible. The question  of regu la tion  of frequency is n o t sim ple w ith  spark
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generators, sińce cap ac ity  an d  self-induction  of th e  c ircu it determ ine th e  
treąu en cy  ; valve generators are m ore flexible.— S. G.

I“ duction Furnaces. W . S. Gifford (M et. In d . (Lond.), 
t l -  w  41 ] 414).—1 h<? construction , m ethod  of operation , an d  applications 

ot m gn-irequency  m d uction  furnaces of sizes up  to  4-ton capacity  are described.

The Construction o£ Electric Resistance Furnaces. G. W . A sh ton  (Ma-  
chm ery (Lond.), 1934, 44, 97-99).—T he construction  of a  sim ple w ire-w ound 
mutfle tu rnace  w ith  outside w indings is described.—J .  C. C.
i 0i TemPerature Gradient. M ax L ang (Elektrowarme,
1934 4, 83 -8 6 ; C. A bs., 1934, 28, 3 6 7 0 ) .-T h e  problem  an d  m ethods of te m 
p e ra tu re  reg u la tio n  of large m d u stria l furnaces are  discussed, an d  formulae for 
p roper regu la tion  are developed.—S. G.

X V I.—REFRACTORIES AND FURNACE MATERIALS

(Continued from p. 366.)
How Can I Increase the Life of a Graphite Crucible ? M ax Schied (Z. ges. 

Oiesserei-Praxis : Das Metali, 1934, 55, 187-191, 205-208).—The construction , 
co nstituen ts , an d  shape of g rap h ite  crucibles for m eta l m elting  are  described, 
a n d  th e  p recau tions to  be tak e n  as regards first heating , flame im pingem ent, 
use of slags, seatm g, charging, an d  hand ling  so as to  increase th e  life of th e  
crucible are discussed.—J .  H . W.

XVII.—HEAT-TREATM ENT

(Continued from pp. 366-367.)

Bright-Annealing of Fine Copper Wire in the Continuous Furnace. N eil 
H . K now lton an d  Theo. B. B ech tel (Wire and Wire Products, 1934, 9 142- 

’ , j  i®7 )' T he eąu ip m en t an d  process for th e  p roduction  of uniform lv 
annealed  tine spooled copper w ire a re  described.— J . H . W .

Heating or Annealing in Controlled Atmospheres. ’ R .’ J .  Cowan (Metal 
Progress, 1934 25, 35-39, (1), 5 2 ) .-C o n tro lle d  flue-gas a tm ospheres have 
been successfully u tilized  in  th e  annealing  of a  v a rie ty  of non-ferrous and  
terrous m aten a ls  ; c e rta in  atm ospheres, no t consisten t w ith  d irec t com bustion, 
necessitate  th e  use of a  mufHe, th e  m ateria ł of w hich m ay  itself a c t cataly tically . 
. b right-annealing  of copper-zinc alloys is especially  noticed, staining, even 
m  oxidizm g atm ospheres, being in h ib ited  by  th e  presence of sm ali am ounts of 
m ethanol vapour. A continuous be lt-type  muffle is illu s tra ted  an d  brieflv 
described, as especially  ad ap ted  for th is  process.—P . M. C. R .

X V III.— WORKING

(Continued from p. 367.)
Concerning tlie Distribution of Stress in a Laterally Compressed Strip.

C. W . M acGregor (Physics, 1934, 5, 140-145).— Photoelastic  tes ts , in  w hich 
th e  co n tac t pressure  d is trib u tio n  in  a  s tr ip  of B akelite  compressed betw een 
rollers is de te rm ined , a re  described. R esu lts  ob tained  by  Siebel an d  Lueg 
(Mitt. K .-W . Inst. Eisenforschung, 1933, 15, 1) re la tin g  to  te s ts  of th e  co n tac t 
pressure d is tr ib u tio n  m  a copper s tr ip  ro lled  un d er service conditions in  a 
rolling nn ll a re  briefly referred  to .— J .  S. G. T.

A New Shrinkage Process ; Expansion Fitting. Maro Riviere (Techniaue 
automobile et aemenne, 1934, 25, P a r t  2, (165), 42-45).—P a r ts  to  be fitted  are
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im m ersed im m edia tely  before erec tion  in  liqu id  n itro g en  a t  a  tem p era tu re  of
— 196° C., th e ir  subsequen t expansion  ensuring  a  sa tis fac to ry  fit. T ables 
give specific g rav ities, coeffs. of th e rm al expansion a n d  con traction , w eight 
of m eta l effectiyely cooled b y  1 l itre  of lią u id  n itrogen , a n d  yolum e of liąu id  
n itro g en  needed to  oool 1 kg. of m etal, for Steel, cas t iron , copper, brass, bronze, 
alum in ium , a n d  nickel. S u itab le  vessels for tran sp o rt a n d  fo r chilling are 
illu s tra te d , an d  some erec tion  processes are  described in  d e ta il.— P . M. C. R .

Laboratory Jor Machinę Tools and Works Methods in the Technical High 
Scliool, Aachen. A. W allichs (T .Z . prakt. Metallbearbeitung, 1934, 44, 1—t) .—  
A descrip tion  of th e  lay -o u t a n d  p la n t of th is  lab o ra to ry .—W . A. C. N.

*Use of X-Rays on Depth of Cold-Work by Machining. L . T hom assen and
D. M. M cCutcheon (Am er. Soc, M ech. Eng. P reprint, 1933).— B y d irec ting  a  
beam  of X -ray s con ta in ing  th e  m olybdenum  doub let aga in st a  Hat piece of 
m eta l u n d e r a n  angle of 10° a n d  recording th e  d iffracted  rays, a  surface lay er of 
th ickness less th a n  0-0001  in . w ill produce p rac tica lly  a ll th e  diffracted  rays. 
T his gives a  m ethod  of in y estig a tin g  th e  s tru c tu re  of th in  films, a n d  T. an d  
McC. have used  i t  to  de te rm ine  th e  d ep th  of cold-w ork p roduced  by  various 
m achining operations.—W . P . R .

X IX .-C L E A N IN G  AND FINISHING

(Continued from p. 367.)
Detergents Jor Metal Cleaning. M. B. P eterso n  (M etal Cleaning and

F inishing, 1934, 6, 1 2 7 -1 3 0 ; C. A bs., 1934, 28, 3700).—A  generał discussion 
of th e  use an d  ac tio n  of de te rg en ts in  cleaning b a th s . The recen tly  deyeloped 
hym olal sa lts , consisting  of sa lts  of high-m ol. alcohols, a re  recom m ended. 
T he sodium  sa lt know n as “ orvus ”  has new  a n d  d istinctive  p roperties m aking 
i t  indispensable fo r som e ty p es  of m eta l cleaning w ork.— S. G.

The Use of Bituminous Compositions in Metal Finishing. J .  M itchell F a in  
(M etal Cleaning and. F in ishing, 1934, 6 , 99-104, 130 ; C. A bs., 1934, 88, 3700). 
—V arious ty p es of b itum inous coating  m ateria ls , th e ir  p igm en tation  and  
app lication  to  m eta l p ro ducts are  discussed.— S. G.

*Rapid Development ol Patina on Copper AJter Installation. Jo h n  R . Free- 
m an, J r . ,  a n d  P h ilip  H . K irb y  (M etals and A lloys, 1934, 5, 67-70).—F o r th e  
deyelopm ent of a  green p a tin a  on  copper roofs a n d  o th e r in sta lla tio n s th e  
follow ing solu tion  is p rep ared  : 90 lb. of am m onium  su lp h a te  a n d  3 lb . of copper 
su lp h a te  crysta ls a re  dissolyed in  100 gali. of w a te r an d  1 lb . 3 oz. of am m onia 
so lu tion  (d 0-90) a re  added , th u s  g iving 110 gali. of solu tion . T he copper is 
w ashed b y  spray ing  first w ith  a lk a li so lu tion , th e n  w ith  c lean  w ater, allowed 
to  w eath e r fo r a  few days to  develop a  brow n ta rn ish , a n d  th e n  sprayed  w ith  
th e  aboye solu tion , w hich  should  fa li on  th e  m eta l is such a  w ay as to  cover 
i t  w ith  m inu tę  d rop lets w hich  do n o t ru n  to g eth e r. A fter com plete drying 
th e  spray ing  is re p e a te d ; u su a lly  five sprayings w ith  in te rm ed iate  dryings are 
reąu ired . T he resu ltin g  green p a tin a  adheres w ell a n d  im proyes in  adherence 
a n d  b e au ty  w ith  ageing. M oisture, e.g. dew  a t  n ig h t assists g rea tly  in  th e  
deyelopm ent of th e  best effects. E xam ples of th e  use of th e  process for 
colouring a  church  spire a n d  house roofs a re  described.—A. R . P .

Surface Treatment of Objects Made of Zinc Sheet or of Cast Zinc. A non. 
(Illu st. Z . Blechindustrie, 1934, 63, 591-592, 614-615).—T he p o p u la rity  of 
zinc as a  p ro tec tiy e  m edium  can  be ap p rec iab ly  increased  by im proving its  
appearance. T he process of colouring, w ith  th e  essential prelim inaries of 
clean ing  an d  de-greasing, is described, a n d  th e  com positions of th e  solutions 
em ployed are  given, w ith  p recau tions as to  handling . Zinc surfaces m ay  be 
dyed , copper-plated , o r given a  b rass o r T om bak flnish. C om positions are
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given for these, a n d  for brow n, bronze, gold, yellow, orange, red , pink , green, 
blue a n d  b lack  finishes, an d  su itab le  w ax  em ulsions are  recom m ended for th e  
finał t re a tm e n t of th e  coloured surfaces.— P . M. C. R .

XX.—JOINING

(Continued from pp. 367-369.)

Resistance Welding of Aluminium and Its Alloys. D. I. Bohn (J . Amer. 
Weld. Soc., 1934 ,13, (4), 4 -7 ).— Successful sp o t an d  seam  welding of a lum inium  
alloys depends on estab lish ing  a  v e ry  h igh  th e rm al g rad ien t from  th e  po in t 
of weld to  th e  electrode eon tao t. T he use of synehronous contro l is, therefore, 
h igh ly  desirable. W ith  su itab le  technique, th e  stren g th  of spo t welds in  th e  
strong  a lum inium  alloys should  keep w ith in  90 a n d  110%  of th e  average 
s tren g th . Spot welds in  “  A lclad ” a re  p rac tica lly  as re s is tan t to  corrosion 
as th e  p a ren t m etal. No success has been o b tained  w ith  flash-welding, b u t 
bu tt-w eld ing  has a  lim ited  field of app lication , m ain ly  for a rch itec tu ra l work.

— H . W . G. H .
The Welding of Aluminium Castings. W . Jo h ag  (T .Z . prakt. Metallbear- 

beitung, 1933, 43, 365).— A generał descrip tion  of th e  m ethods b y  w hich 
a lum in ium  castings m ay  be welded, th e  m eans of tes tin g , a n d  th e  efficiency 
of th e  process. T he difficulties of ra p id  ox idation  a n d  th e  use of fluxes are 
discussed.— W . A. C. N .

Tests of Welds in Electrolytic Copper. W . J .  Chaffee (Welding Eng., 1934, 
19, (5), 17-19).— Tensile te s ts  on  welds m ade by th e  “  long-arc ”  m ethod  show 
th a t  a  phosphor-bronze ro d  of h igh  t in  eo n ten t gives th e  best resu lts . De- 
oxidized copper welding rod  gives yery  poor re su lts  on  m ate ria ł above J  in. 
th ick .— H . W . G. H .

Hard-Facing. E . Lewis (Indust. Gases, 1934,15, (1), 4 2 ^ 4 ) .—T hree classes 
of hard-facing m ateria ls are  described—th e  iron-base alloys (Stoodite), non- 
ferrous alloys (Stellite), an d  th e  tungsten-carb ide group (Borium ). T heir 
p roperties, sphere of app lication , an d  recom m ended m ethods of deposition by  
th e  blow-pipe, are  discussed.— H . W . G. H .

Welding Torch or Electric Arc. E . S tursberg  (T .Z . prakt. Metallbear- 
beitung, 1933, 43, 394-397).—A  discussion of th e  com parative  advan tages of 
these  tw o m ethods of welding. Q uestions of cost, u til i ty , an d  special applica- 
tio n s a re  in troduced .—W . A. C. N.

Studying Structural Stresses with the Aid of the Polariscope. E . W . P. 
S m ith  (Welding Eng., 1934, 19, (4), 17-19).— T he construction  of a  sim ple 
polariscope is expla ined an d  i ts  use, in  s tudy ing  th e  d is trib u tio n  of stress in  
welded jo in ts , is described.— H . W . G. H .

XXI — INDUSTRIAL USES AND APPLICATIONS

(Continued from pp. 369-370.)
tP iston Materiał and Design. H . J .  M aybrey (Diesel Engine U sers Assoc., 

1934, 20 pp .).—T he developm ent of p iston  m ateria ls is review ed an d  th e  design 
of pistons considered in  so fa r as design has tak e n  advan tage  of th e  specially 
selected alloys. T he re la tiv e  su itab ility  of p iston  m ateria ls as regards th erm al 
conductiv ity , density , a n d  coeff. of lin ea r expansien  are  de term ined  by  a  
form uła. T he m ateria ls com pared are  cast iron , “  2 .L .8.”  to  “ 3.L .11.”  types 
of a lum in ium  alloys, “ Y ” -alloy, a n d  hyper-silicon alum inium  alloys, an d  th e  
re la tiv e  values ob ta in ed  for these  alloys a re  151, 585, 610, an d  860 X 103. 
The la t te r  class of alloys a re  b in ary  a lum in ium -silicon  alloys contain ing more
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th a n  14%  Silicon, a n d  i t  is s ta te d  th a t  large ąu an titie s  of p istons are tu m e d  
o u t in  alloys contain ing  20 a n d  25%  Silicon, an d  th a t  v e ry  in te res tin g  resu lts  
a re  ob ta in ed  w ith  a  specially  tre a te d  a lloy  of 35%  Silicon. R eference is also 
m ade to  th e  “  anodic ”  tre a tm e n t of a lum in ium -silicon  p istons an d  th e  
ad v an tag es w hich m ig h t be o b ta ined  from  i t .  A n  in te res tin g  discussion dealm g 
w ith  com position, trea tm e n t, design, a n d  use of a lum in ium  pistons is also
included .— J . W . D .

Beer Scalę on Aluminium Vessels. H . Schnegg. R ich a rd  Seligm an (/i. 
ges. Brauw., 1934, 57, 13-18, 21-27).— 3-7 a n d  1-85% solutions of h y d ro 
chloric acid  reąu ired  30 an d  90 m inu tes, respectively , to  enable th e  scalę to  
be easily  scraped off, a n d  w ith o u t appreciab le  corrosion of th e  m eta l. W ith  
periods longer th a n  4  h rs. th e  so lub ility  of th e  m eta l con tinued  to  increase 
progressively. T he ad d itio n  of colloidal resinous substances d id  n o t reduce 
th e  so lub ility  of th e  scalę, b u t  g rea tly  in h ib ited  th e  a tta c k  o n  th e  m etal. 
U n d er these  conditions, th e  use of 3-7%  hydroch loric  ac id  was recom m ended, 
a n d  th e  resu lts  o b ta ined  com pared favourab ly  w ith  those  from  10 ,/0 m tric  
acid. I n  a  w ritte n  com m unication  in  J . Inst. Brewing, 1934, 40, 228, R . o. 
criticizes th e  proposed use of hydroch loric  acid  as like ly  to  cause dam age 
to  vessels w hich  have  been  in  use fo r a n y  len g th  of tim e.— H . W . G. H .

Aluminium a t the “  Deutsches Volk-Deutsche Arbeit Exhibition.
____ B uschlinger (Werhstatt u. Betrieb, 1934, 67, (11/ 12), 217-218).— E xhib its
a t  th e  above exh ib ition  are  en u m erated  a n d  described : im p o rtan t item s are  : 
A lfol h ea t-in su la tion , a lum in ium  alloy  cables of h igh  resistance to  v ib ration  
stresses, dam ping  ap p a ra tu s  for m inim izing cable v ibrations, an d  app lications 
of th e  h igh  re flectiv ity  of a lum in ium  a n d  of certa in  alloys.—P . M. O. R .

The Futurę of Beryllium in Automobile and Aero Construction. M aurice 
D erib śrś  (Techniąue automobile et aerienne, 1934, 25, P a r t  2, (165), 58-61).
A n account, w ith  bibliography, of th e  sources, chem ical and^ physical pro- 
perties , m anufactu re  an d  p resen t uses of beryllium . A  descrip tion  is giyen 
of th e  alloys of th is  m eta l w ith  copper, nickel, t in , a n d  i r o n ; b n e t no tes are 
appended  on  lig h t alloys con tain ing  beryllium .— P . M. C. R .

Copper Tanks for the Hydrolysis of Fats. R ob H eub lyum  (Mat. grasses, 
1934, 26, 10072-10073; G. Abs., 1934, 28, 3921).— A copper ta n k  has been 
in  continuous use sińce 1929 a t  th e  K rasn o d ar (U .S.S.R.) p la n t for th e  hy d ro 
lysis of fa ts  by  th e  T w itchell process w ith o u t giving rise to  an y  troub le . 
D efinite cost figures can n o t be o b tained  u n til  th e  ta n k  fails in  service.

■—b.
Springs for Measuring Instrum ents. G. K e in a th  (Arch. tech. Messen, 

1 9 3 4  3 ( 3 5 ) ,  t 6 4 t - t 6 5 ) . — Some useful d a ta  are  given for calculations re la tm g  
to  fia t sp ira l springs. T he re la tionsh ips betw een tem pering  tem p era tu re  an d  
e x te rn a l d iam eter, hardness a n d  e longation  a re  show n graphically . i h e  
corrod ib ility  an d  m agnetic  p roperties of steel have  led  to  l ts  p a r tia l replace- 
m en t b y  non-m agnetic  copper alloys, th e  choice of w hich is  m iiuenced by 
w orking conditions. Specific resistances are  ą u o te d  for copper-silicon-bronze, 
phosphor-bronze, a n d  n ickel-s ilyer, w ith  e lastic  m oduli for th e  first 2 o t th e  
foregoing a n d  fo r steel. T he effect of tem p era tu re  on  th e  e lastic  m odulus ot 
E lin v a r is com paratively  s ligh t, a n d  c e rta in  lig h t alloys of sim ilar p roperties 
are being developed. T he ad v an tag es of b im etal springs are considered, 
a n d  th e  residual effects of w orking, loading an d  h ea t- trea tm en t a r e  discussed.

— ir. JM. U. x\.
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XXIV —BOOK REVIEW S
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Pressen von Nichteisenmetallen. V on W . B runnckow . D em y 8vo. P p . 20, 
w ith  13 p la tes. 1934. B e rlin : V D I-V erlag G .m .b.H . (R.M. 1.60; to  
V D I m em bers, R .M . 1.45.)
This is a short brochure on a subject which sooner or later will warrant a considcrably more 

ambitious treatment, proferably from both an engineering and metallurgical point of view. 
The hot-stamping and hot-pressing of non-ferrous metals have, during recent years, becomo 
increasingly important, particularly when liuked up with developments in die-casting. The 
author of the present volume has sought to do little more than introduce the subject, and as an 
“ introduction ” it may be commended to the attention of workers in this field. The text itseif 
occupies only about 20 pages, and the greater part of the yolume is occupied by illustrations and 
diagrams of machinery. The latter are useful to the English reader as illustrating the type of 
plant developed in Germany for die-casting, hot-pressing, stamping, and extrusion.

In his foreword the author emphasizes that his object is to promote a more inteiligent under- 
standing between the producer of hot-worked materiał and the ultimate user, an object which is 
always to be commended.—W. R. Barclay.
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Handbuch der anorganischen Chemie. H erausgegeben von R . Abegg, F r . 

A uerbaoh u n d  I .  K oppel. I n  v ier banden . Kobalt und seine Verbindungen.
V ierte r B and. D rit te  A bteilung , L ieferung I .  P p . xv i +  626, w ith  170 
illu stra tio n s. 1934. Leipzig, H irzel. (R.M . 58.)
The yolume under review deals with the element cobalt, and commences with an account ot 

the determination ot the atomie weight, compiled by J. Meyer. The structure of the cobalt 
atom is then considered by B. Rabinowitsch. In  this chapter the spectral and magnetic 
relationships are Tery tully considered and the data conceming the dimensions of the atom 
collected. The occurrence and history ot the metal are treated in the following chapter by 
A. Kurtenacker, the distribution and the naturę of the minerals are fully described, and the 
main sources of the metal and the production in yarious countries indicated. The technical 
production of cobalt and its separation from nickel by a large number of processes is described. 
The method of preparation and the applications of the metal are detailed. The same author 
contributes the following two chapters on the physical and chemical properties of metallic 
cobalt. This chapter is particularly complete, and includes a yast amount of numerical data. 
The chapters dealing with the divalent compounds of cobalt, the ammines of divalent cobalt, 
and the terpalent cobalt compounds foliow, and are all written by A. Kurtenacker. These are 
yery fuli, and have been put together with care and discretion. The chapter following on the 
alloys and compounds of cobalt with non-metals and with the metal of groups 1-6 has been 
written by J. H olluta; here we find compounds such as the nitrides, carbides, sulphides, borides, 
and phosphides, together with binary and ternary metallic alloys fully described. The con- 
cluding chapter, written by I. Koppel, deals with the colloidal chemistry of cobalt.

The book is excellently put together, is clearly written, and is accurate in its descriptions and 
in the numerical data it  presents. A notable feature would appear to be the introduction of a 
very large amount of fundamental physical chemical data. The references, which are inserted 
after each chapter, are a valuable feature of the yolume. They are numerous, some 3100 being 
included.

The yolume is one which will find many to welcome it, and it may be recommended very 
warmly.—J ames F . Spencer.

Metallgiesserei. V on H an s S teger. L ieferung 1. P p . 30. L ieferung 2. 
P p . 31-54. L ieferung 3. P p . 55-84. I l lu s tra te d . P o ts d a m : Boness u. 
H achfeld . (R.M . 0.90.)
These are the first three parts of an elementary primer on foundry methods intended tor 

home study. In  each “ lesson ” are given a lecturette, a resume of important facts and con- 
cłusions, revision in the form of (luestion and answer, questions on the subject-matter to be 
answered, and a  subject for an essay. The principal items dealt with are generał consideration 
of metals and alloys used in foundries, separation of scrap metals, moulding, melting methods, 
types ot tumaces, and die-casting. At the end a table of alloys in common use is giyen. The 
information given is neither comprehensive nor up-to-date. Presumably the aim is to deal 
with fundamental processes using, for the purpose, diagrams and illustrations th a t apply 
principally to ancient methods. The books would be extremely useful to those wishing to 
acąuire an elementary knowledge of German metallurgical terms.—W. A. C. Newman.

A Comprehensive Treatise on Inorganic and Theoretical Chemistry. B y J .  W .
M ellor. Y olum e X I I I . - F e  (P a r t  I I ) .  Med. 8vo. P p . ix  +  948, w ith  
381 illu stra tio n s. 1934. L ondon : Longm ans, G reen an d  Co. (63s. n e t.)
The present yolume of this excellent text-book continues the treatm ent of the chemistry of 

iron, which was started in Volume X II. The mechanical properties of iron and iron-carbon 
alloys are dealt with in the first 18 pages, whilst the succeeding 110 pages give an account of 
the thermal properties of the same materials. The optical, electrical, and magnetic properties 
are considered in the following sections. The chemical properties are next dealt with, and after 
this foliows a very informatiye account of the corrosion of iron and Steel, which occupies rather 
less than 100 pages. A consideration of the yalency and atomie weight of iron constitutes the 
next section, and the treatment of the properties of iron is completed by an account of the 
passivity of the metal. The next 168 pages are deyoted to a description of the alloys and inter- 
metallic compounds of iron. Here not only the technically important alloys are considered, 
bu t also binary and ternary alloys and binary intermetallic compounds, with practically the 
whole of the metallic elements. The remaining pages of the yolume, about 200, are deyoted to 
a consideration of the oxides and hydroxides of iron and the ferrites and f errates.

The present yolume is written in the careful and elear manner which has come to be expected 
of the author. The materiał is yery fuli and accurate, and an exhaustive bibliography is 
appended to each section. The yolume presents a yery fuli account of the chemistry of the 
materials with which it  deals, and in all respects it  is admirable and to be recommended without 
reserye.—J ames F. Spencer.
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Die Metallurgie des Eisens. Von R . D urrer. (Aus Gm elins H andbuch  der 
anorganischen Chemie. A chte YÓllig, neubearbeitete  Auflage. H eraus- 
gegeben von de r D eutschen  Chem ischen Gesellsehaft.) Med. 8vo. P p . vii 
+  423-1166, w ith  410 illu stra tio n s. 1934. B e rlin : Y erlag Chemie
G .m .b.H . (Steif K a rto n ie rt, R .M . 32 ; geb., R .M . 36, p o st free in land.)
The present work is identical ta every respect with System nummer 59, Teil A, Lieferungen 

3-5 of Gmelin’s handbook. This portion of the handbook is published separately under the 
aboye title, with the object of providing a text-book on the metallurgy of iron and Steel for those 
interested ta the subject, without the iarge amount of purely chemicai data which is found in 
the text-book itself. The portions of the text-book eoncemed have already been reviewed in 
the Journal of the Institute of Metals, and the remarks made there apply to the present 
work.—James F. Spencer.
Der Einfluss yon Drehschwingungsbeanspruchungen auf die Festigkeit und 

Dampfungsfahigkeit von Metallen besonders von Aluminium Legierungen.
Von H an s F rankenberg . (M itteilungen des W óhler In s ti tu ts ,  R raunschw eig. 
H eft 16.) D em y 8vo. P p . iv  +  55, w ith  62 illu stra tions. 1933. B erlin  : 
N E M Y erlag  G .m .b .H ., Schoneberger U fer 34. (R.M. 3.60.)
The work described in this pubiication is based on that undertaken by Bankwitz and pub

lished in Heft 11 of the Wohler Institute joumals. There are four sections, of which the 
first serves as an introduction and a reyiew of preyious work, and the last is a summary of the 
conclusions. The second section is devoted to standard static cahbration curyes of yarious 
ferrousand non-ferrous materials, theth ird  to “ Werkstoffdampfung ” (deflnedas “ that work 
per unit yolume which ta every change of loading is converted tato heat ”) and rate of oscillation, 
and the fourth to the mechanical properties of the materials under test. The object of the 
research is to supply answers to thefollowing ąuestions (1) What is the course of the “ Damp
fung ” curve^when altemations between 0 and 200 per minutę are employed? (2) Does the 

Dampfung ” of a materiał vary when the latter is maintained under constant stress for a 
Iengthy period ? (3) What influence have impurities in aluminium on the form of the alternat- 
tag stress diagram? (4) Is there a reliable relationship between an alteration ta the rate of 
altemations and the “ Dampfung ” ? (5) Is a greater or lesser number of smali changes of form 
more potent ta raising the plastic limit ? (6) W hat is the effect of continued application of 
stress on the plastic limit? (7) W hat relationships exist between the “ Dampfung." rate of 
altemations, and fatigue-strength?—W. A. 0. Newman.
Dauerfestigkeit von Schrauben, ihre Beeinflussung dureh Form, Herstellung und 

Werkstofl. V on W ilhelm  S taedel (M itteilungen der M aterialp riifungsansta lt 
a n  de r Technischen H ochschule, D a rm stad t. H erausgegeben yon A. T hum . 
H eft 4.) D em y 8vo. Pp . vi +  102, w ith  106 illu stra tio n s. 1933. B e rlin : 
Y D I-Y erlag G .m .b.H . (R.M. 8 .)
The fatigue-strength of screws is a m atter tha t affects all, in different ways, and many will 

welcome the appearance of this smali yolume, written in a readable style and well illustrated 
with diagrams and excellent photographs of fractures. The author makes no attem pt to surn- 
marize present knowledge of the subject, but succeeds admirably in giving a seryiceable account 
of two years’ experimental research carried out a t Darmstadt. The outstanding feature of the 
inyestigation is the use of a noyel type of repeated-impact machinę, rationally designed for 
testing bołts and screws with measured blows caustag longitudinal tension. By ustog a  relatively 
heayy weight and smali drop, it  was found possible to work a t speeds up to 380 blows per 
minutę, i.e. four times as fast as had been employed in an earlier machinę, although still only one- 
eighth of the speed of modem fatigue-testing machines working with harmonie cycles of stress. 
Eight of these new machines were maintained in operation during the course of the tavestigation. 
The results are plotted ta diagrams with energy of blow as ordinate on a base representing the 
endurance to fracture; and the limittag safe yalue of the impact energy can berecognized before 
the endurance reaches two million blows. The results for different materials and different forms 
of bolt are compared with data for Wohler and other tests. Bolts with reduced diameter of 
shank naturally, on account of their greater elastic elongation under the limited resistance of the 
screw, reąuire blows with greater energy to cause fracture. The practical application of the 
results is discussed in an interesttag manner, and the photographs of fractures—excellently 
reproduced—show the origin and progress of the cracks formed ta a great variety of cases.

—B. P. Haihh.
Copper Welding by the Acetylene Process. B y H . M artin . D em y 8vo. Pp . 

46, w ith  34 illu stra tio n s. 1932. L ondon : T he W elding Jo u rn a l, 30 R ed 
L ion Sq., W .C .l. (2s. ne t.)
Here we are given fuli information “ straight from the horse’s mouth ” about the welding 

of copper. The authors of almost every existing text-book on welding should read this little
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book. The first chapter describes the development and properties of deoxidized copper, the 
second deals with techniąue, and the last two are devoted to design and repair work. The 
photomicrographs might be much b e tte r : they faii to iilustrate cleariy the points they are 
intended to emphasize. The test results, given a t the end, would be more useful if the methods 
of measuring yield-point and elongation were indicated. The tensile figures, however, are very 
illuminating.—H. W. G. H ignett.
The British Industrial Gases Manuał of Oxy-Acetylene Welding and Cutting.

T he B ritish  In d u s tr ia l Gases, L td . P o s t 8vo. P p . 128, w ith  95 illu s tra tio n s . 
L o n d o n : B ritish  In d u s tr ia l Gases, L td ., 34, V ictoria  S t., S .W .l. (Is. 6d. 
ne t.)
The eąuipment for high- and low-pressure welding is described, and the principles of the 

respective blowpipes are explained. Details of preparation and technique for welding various 
metals are then given, with fuli instructions for minimising troubles due to expansion and 
contraction. The non-ferrous metals dealt with are aluminium, copper, brass, bronze, nickel, 
and lead. Simple weld tests, defects, and “ dont’s ” complete the information on welding, and 
the remaining 36 pages are devoted to cutting and miscellaneous tables. This booklet may be 
highly recommended to practical welders. Only one smali criticism can be made : the service- 
ability of the book would be improved by a better binding, for which a smali increase in price 
would be money well spent.—H. W. G. H ignett.
Stórungen beim Betrieb von Azetylenapparaten und ihre Beseitigung. V on

G ottfried  L o ttn e r. Cr. 8vo. P p . 63, w ith  19 illu stra tio n s. 1934. H alle  
a . S . : C arl M arhold. (K a rt. R .M . 1.70.)
Into smali space, the author compresses the results of a long and wide experience in the 

testing of acetylene plant. The various types of generator on the German market are classified, 
and the most popular examples are briefly described with diagrammatic illustrations which omit 
unnecessary details, but show cleariy the important features. Ilecommendations for diagnos- 
ing troubles and putting them right are given in tabular form. Purifiers, hydraulic valves, 
and blowpipes are also dealt with, but more briefly and without classifying into types. This is 
an excellent little book, which should be useful to all interested in the generation and supply of 
acetylene. —H. W. G. H ignett.
Encyclopsedia of Oxy-Acetylene Welding. Vol. IV.—Welding Non-Ferrous 

Metals. T he In te rn a tio n a l A dvisory  C om m ittee for Carbide a n d  W elding 
T echniąue. 8j i n .  X l l f i n .  P p . xv i +  8 0 , illu s tra ted . [1934.] L o ndon : 
T he A cetylene a n d  W elding C onsulting  B ureau , L td ., 637-638 G rand 
B uildings, T rafa lg a r Sq., W .C.2. (10s.)
Volumes I  and II  of this Encyclopaedia were reviewed in J. Inst. Metals, 1933, 53, 430. The 

third yolume is similarly arranged,apreliminary discussion on techniąue being foliowed by illustra
tions of welded plant, with brief descriptions in English, French, German, Italian, and Spanish. 
The illustrations are excellent, and give impressive evidence of the scope of non-ferrous welding. 
For this reason, the book is of great value. To one or two points, however, exception must te  
taken. The statement made in the foreword : “ Oxy-acetylene welding is a t prescnt the one 
and only process by means of which non-ferrous metals can be joined homogeneously . . is 
definitely incorrect. The development of oxy-acetylene welding is hindered rather than helped 
by such statements. The metallurgy of modern copper welding receives no attention, and the 
strength figures of 7-5-7*8 tons/in.2, given for copper welds, are conseąuently very significant. 
On p. 61 Elektron is described as an aluminium alloy. This does not do justice to a wonderful 
piece of work, if the tanks illustrated are of magnesium alloy.—H. W. G. H ig n e tt.
Electric Arc and Oxy-Acetylene Welding. B y E . A rth u r  A tk ins. A P rac tica l 

H andbook  fo r W orks M anagers, W elding O perato rs a n d  S tu den ts . Second 
cd ition . Cr. 8vo. P p . v ii +  350, w ith  151 illu stra tio n s. 1934. L ondon : . 
S ir Isaac  P itm a n  & Sons, L td . (7s. 6d. ne t.)
After a preliminary chapter comparing the yarious methods of jointing metals, five chapters 

are devoted to arc and five to acetylene welding. Further chapters deal with welding gases ; 
cutting; expansion and contraction; weld testing; filier rods, electrodes, and fiuxes; metallc- 
graphy of steel; welding wrought iron, cast iron, copper, and aluminium; and the testing of 
welders. Finally, the composition and properties of metals and alloys are tabulated, safety 
regulations and standard specifications are abstracted, and selected examination papers are 
reprinted. Considering the price and size of the book, one can expect only a brief account of 
each item, and there is cleariy no room for wordiness, or repetition, or such vague recommenda- 
tions as “ hammer a t a good heat ” (p. 56). The space devoted to purely metallographic 
matters might have been reduced, with advantage, in favour of more adeąuate treatment of 
weld testing and the non-ferrous metals. The latter are almost ignored : the welding of copper
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is discussed without mention of the deoxidized m ateriał! Of aluminium, we are merely told 
th a t it  “ can, of course, he perfectly welded by a welder who is blessed with sufficient intelligenee 
and experienee ” (p. 218). Much information is given about obsolete plant and methods, but 
none is fortheoming concerning such processes as atomie hydrogen welding, or recent adyances 
in the teehnięiue of blowpipe welding. That “ Cye-Are ” welding is “ perhaps the most recent 
of all methods of welding ” (p. 218) is an astonlshing statement in a 1934 publication.

—H. W. G. H i&nett.

The Thermodynamics of Eleetrical Phenomena in Metals. B y P . W . B ridgm an. 
Med. 8vo. P p . vi -f- 200 , w ith  33 illu stra tio n s. 1934. New Y ork : The 
M acm illan Com pany ($3 .75 .); L ondon : M acm illan an d  Co. (16,s. net). 
Professor Bridgman’s name is perhaps more familiar as an investigator of the properties of 

materials under extremely high pressures than as a  physicist concemed with the eleetrical pro
perties of metals. During the last ten years he has contributed, principally to the Physical 
Review, a number of papers dealing with inter-relations of a thermodynamic character between 
yarious eleetrical properties of metals. These papers are here Consolidated into a coherent 
whole, and some extensions and new relations are added. Professor Bridgman is sufficiently 
prominent a  physicist to be able to admit th a t one of the relations deduced between the four 
transverse galvanomagnetic effects turns out to be erroneous. The subjects treated may be 
briefly indicated. They comprise thermoelectric and thermionic phenomena, the Volta effect, 
transverse galvanomagnetic and thermomagnetic effects, electron theory, and the photo-electric 
properties of metals. The treatment is necessarily mathematical in character, but does not 
make inordinate demands on the reader’s mathematical eąuipment. A knowledge of thermo
dynamics and partial differentiation to about pass B.Sc. standard is necessary. Dr. Bridgman’s 
treatment is logical, critical, and extremely careful. Nothing is accepted without fuli inquiry. 
He is doubtful concerning the existence of the Benedicks homogeneous thermoelectric effect, 
which, so far as my opinion may be worth anything, I  saw beautifully and unequivocally demon- 
strated by Professor Benedicks a t the May Lecture of the Institute of Metals in 1920 (J. Inst. 
Metals, 1920, 24, 7-55). A very brief account of Professor Bridgman’s work on this subject is 
given, for the first time, as a footnote on p. 40. The book is nicely printed on good paper; it 
is provided with a  brief bibliography and an index; it will appeal principally to the specialist. 
Its  price is quite reasonable.—J . S. G. Thomas.

The Adsorption of Gases by Solids. B y S. J .  Gregg. Fcap . 8vo. P p . v iii +  
120, w ith  15 illu stra tio n s. 1934. L ondon : M ethuen & Co., L td . (2s. 6d. 
n e t.)
This handy little pocket-book reviews briefly and efficiently the whole field of the adsorption 

of gases on solids. What is meant by adsorption ? Briefly, as stated in the opening words of 
this booklet, “ wherever we have an interface between a solid and a gas or vapour, the concen- 
tration of the gas is higher in the immediate vicinity of the solid than it is in the free space be- 
yond. The gas is said to be adsorbed on the solid.” That, I  think, puts the matter very clearly. 
Is the subject of importance to metallurgists ? Most assuredly it is. Gases are adsorbed by 
metals, and the phenomenon in these cases is complicated by questions of solubility. Thus, by 
way of example, to quote from p. 15 : hydrogen is taken up by copper (above 400° C.), iron 
(400°-600° C.), nickel (above 200° C.), platinum (slight a t 580° C., appreciable above 1340° C.), 
tungsten (1500° C.). Can this little booklet be recommended to metallurgists? Yes, unre- 
servedly to those interested more especially in the theoretical aspects of the subjects. Here 
they will flnd references to all important papers on this subject.—J. S. G. Thomas.

(1) Elements of Industrial Heat. B y Jo h n  A. R an d all an d  J .  W arren  Gillon. 
V olum e I . Med. 8vo. P p . v ii +  261 w ith  94 illu stra tio n s in  th e  te x t  
an d  1 folding d iagram . 1933. N ew  Y o r k : Jo h n  W iley & Sons, In c . 
($2 .75 .); L ondon : C hapm an an d  H a ll, L td . (18s. 6d. net).

(2) Industrial Heat Transfer. B y A lfred Schaok. T ransla ted  from  th e  G er
m an  by  H an s G oldschm idt a n d  E v e re tt  P . P a rtrid g e . Med. 8vo. Pp . 
x x ii -f- 371, w ith  40 illu stra tio n s. 1933. New Y o r k : Jo h n  W iley & Sons, 
In c . ($ 5 .0 0 ); L o n d o n : C hapm an & H all, L td . (31s. ne t).
These two books can be very well reviewed together, as each is concerned with what is termed 

“ industrial heat,” and let me a t once confess th a t after reading many works on so-called 
“ industrial heat,” the significance of the expression has quite escaped me. In recent years the 
stream of books dealing with “ industrial heat ” has been in fuli spate, and my acquaintance with 
them will amply justify my contention that, with one exception only, they will render very little 
assistance to those concerned with the practical aspects of industrial heating. The books are 
altogether too theoretical in character to serve this purpose. If it be contended tha t the prac
tical man concerned with industrial heating needs a fair modicum of theory in his make-up, I
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will agree, provided th a t it  be understood th a t this theory is to be provided in a thorough 
manner by a  systematic course of study devised with no special professional application in view. 
The books on industrial heat to which I  have referred attem pt to teach the essentially practical 
man the theory of his job where it  is too late. I  am certain th a t such procedure is foredoomed to 
failure. Let us consider the first of these books. I t  contains practically nothing of a practical 
character. Its contents comprise calorimetry, expansion, the three states of matter, conduc- 
tion, convection and radiation, fuels and combustion, properties of air and its moisture content, 
energy diagrams. None of these matters is treated even theoretically with the precision that 
characterizes a  course of study in heat for, say, the Inter B.Sc. examination of an English 
University. I  could illustrate this from almost any page of the book. Let one or two examples, 
taken haphazard, suffice. On pp. 52, 53 we read, “ A vacuum is said to exist in a Container 
when no gas particles are p resent: thus if the pressure in a Container is reduced from atmo- 
spheric pressure to 0 lb. per sq. in. a perfect vacuum is said to exist.” On p. 209 there commences 
a series of ąuestions. The first reads, “ How many Centigrade degrees are there between the 
freezing and boiling points ? ”  I  put this question to ten practical men who had attended 
courses in theory of the type outlined in this book. Each answered, “ One hundred degrees ; 
not one spotted th a t the ąuestion was meaningless without reference to the materiał concerned. 
On p. 241 we find “ tt =  3-1416 =  22/7 =  circumference/diameter.” No reference is made 
to a circle. My complaint about this kind of book is th a t it contains too much information of 
this type which, for lack of a better term, may be called “ Zip-fastener ” information. This, I 
think, is characteristic of these post-war years. _

Now with regard to the second of these books. In  the translators’ preface it is emphasized 
th a t the translators have kept the requirements of the engineer engaged in practical work in 
view. Weil, I  must say th a t I  have not met many engineers who could read with profit more 
than a very little part of this book. I t  can be appreciated only by those equipped with mathe- 
matical knowledge far beyond th a t of the ordinary practical engineer. He will get on quite well 
without knowledge of the contents of this book. These include the three mechanisms of heat 
transfer, heat exchanges, heat transfer in industrial furnaces, eąuations, and physical constants 
for heat transfer. The translators’ task has been no light one, for throughout they have con- 
verted the metric units of the original to the English system of units.

Summing up, then, I  would say th a t each book attempts the impossible—viz. to supply the 
essentially practical man with a knowledge of the theory of his craft when it  is too late. The 
storę of knowledge is a vast one, bu t contains no bargain basement. One can ascend from 
ground to top floor by a slowly ascending lift. These books attem pt to make a rapid descent to 
the non-existent bargain floor. I think th a t puts the m atter fairly. There may be some who 
deem this possible; I  am of the contrary opinion. .

Both books are well got up, are well printed on good paper, and well bound. Neither is 
unreasonable in price.—J. S. G. Thomas.

The Design and Construction of High-Pressure Chemical Plant. B y H aro ld  
Tongue. M ed .8vo. P p . ix  +  420, w ith  306 illu s tra tio n s . 1934. L ondon : 
C hapm an a n d  H a ll, L td . (30«s. ne t.)
Mr. Tongue has endeayoured to compress within about 400 well-illustrated pages the results 

and experience of hundreds of technical workers in Europę and America during the last decade. 
He has succeeded to a  remarkable degree in compiling a book of reference of great value to all 
interestedin this new techniąue of high-pressure work, which has been one of the most outstandmg 
industrial developments of recent times. The author writes with authority from our National 
Chemical Laboratory, and is clearly well acquainted with the details of the methods developed 
in Great Britain, Germany, Holland, U.S.A., and elsewhere. Much of the information has not 
been published before, and certainly we have not seen elsewhere, between two covers, such a fund 
of useful and interesting information on this subject. .

Members of the Institute of Metals will be most interested in the chapters on ‘ Materials 
for Service in High-Pressure P lant when Exposed to High and Low Temperatures,” “ The 
Design and Construction of the Chemical Autoclave,” and “ Manufacture of Large Pressure 
Vessels for High Temperatures.”

The use of published creep data is described, and there is an excellent survey of corrosion and 
hydrogen penetration and embrittlement of steels under stress a t high temperatures. Here we 
should have liked a  fuller account of the use of bronze, aluminium, and other non-ferrous metals 
as linings, and for intem al fittings of H .P. conyerters. The limiting creep stresses for copper, 
nickel-copper, and nickel-chrome alloys a t high temperatures are given, and some very recent 
work—November, 1933—on the behaviour of these and other non-ferrous metals and alloys at 
low temperatures is summarized.

The author raises an important ąuestion in regard to the safety of fusion and other types oi 
welding for the construction of high-pressure vessels. As Mr. Tongue points out, this matter 
should now be reviewed officially in the light of the rapid development and experience which has 
been gained abroad with these methods of manufacture.

I t  is interesting to note that the early chemical pressure vesselsof Papin (1680) and Frankland
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(1855) were constructed of bronze and wrought copper, respectively. Also tha t Mr. Tongue 
recommends the use of solid drawn seamless copper tube for H.P. piping up to 550 atmospheres, 
with bronze fittings. This is, of course, only economic for small-scale experimental plant.

The book is not complete, as it  does not include treatments of some very important sections 
of industrial high-pressure plant, e.g.> scrubbing towcrs and absorbers, liąuid injection pumps, 
internal electric heaters—usually of non-ferrous metal—rotary type pumps, gas compressors and 
circulators and coolers. In regard to the last, we should ha ve liked some account of the effect of 
coating steel tubes with non-ferrous metals to protect against corrosion.

A valuable feature of the book is the patent abstracts given a t the end of each chapter.
—A. F. B.

How to Use a Large Library. B y E rie  Jo h n  D ingw all. P p . 63. Second 
E d itio n . 1933. Cam bridge : Bowes an d  Bowes. (2s. (id.)
This useful little book is intended to aid readers to tracę references in some of the great 

libraries in Europę and America, e.g., the British Museum Library, the Cambridge University 
Library, the Bodleian Library, the Biblioth£que Nationale in Paris, the Library of Congress in 
Washington, and the Prussian State Library in Berlin. General notes are given on the methods 
of cataloguing books and periodicals in these libraries, together with hints on the best way of 
consulting these catalogues with reference to  specific examples. Having found the reference, 
details are given of the procedure to be adopted in obtaining access to the book or periodical 
required. Another useful feature of the book is a list of bibliographies in various languages, 
which is particularly valuable for tracing very old books. To all who are unacąuainted with the 
use of large libraries this work should prove indispensable.—A. R. P ow ell.
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