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BRASS, COPPER 
CUPRO -N ICKEL  
A L U M I N I U M  — 

BRASS

W E  also make Sheet and Strip in Brass, Copper, 
Bronze and Nickel Silver, etc., Extruded Rods and 
Sections, and also “  DURALUMIN ”  of which we are 

the sole makers.

J a m C S U f iC o m p a n ij '“ lim itcd
A.RGYLE STREET WORKS, BIRM INGHAM,7,

Telephone: EAST 1221 (P.B.E.). Telegams: “  Booth, Birmingham.”

Cables: Lieber's 5 letter. A.B.C. 6th Edition. Bentley’s Second Phrase. Western Union.
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MUFFLE FURNACES 
FOR ALL KINDS OF 
HE AT TREATMENT

E L E C T R I C  R E S1 ST AN CE  F U R N A C E  CO. LTD.

P h o n t :  A B B E Y  4 t T 1 ( S  l ln e s )  G r a m s :  E L E C T R I F U R ,  P H O N E ,  L O N D O N

L i n d u t n

Installation sliowing tzvo typtcal EFCO Muffles fo r  iise at temperatures up to n o o



The use. of Zinc-base Die-casting is rapidly increasing, and no one engaged 
in the manufacture of quantity-produced articles can afford to neglect this 
techniąue.
The “ Mazak” handbook explains in straightforward language the essential 
facts concerning Zinc-base Die-casting Alloys, and a copy will be gladly 
sent to anyone interested.

NATIO N A L ALLOYS LTD.
95 GRESHAM STREET, LONDON, E.C.2

Phone: METropolitan 9252 
ASSOCIATED W IT H  IM PERIAL SM ELTING C O R PO R A T IO N  LTD.

SOLE SELLING AGENTS

MORRIS ASHBY LIMITED
17 L a u r e n c e  P o u n t n e y  Lane ,  L o n d o n ,  E .C .4

Phone: MANsion House, 8383 . Grams : Ashby, London.
vii

ZINC- 
BASE 
DIE- 
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ALLOYS

.  r  c u r r e n t  p r a c t i c e

A  h a n d b o o k



For the economical production of tubes with absolutely 
uniform wali thickness we supply

T U B E  E X T R U S I O N  
PRESSES

British Agents: Aabacas Engineering Co., Ltd., 10 Canning Place, Liverpool, I
viii

of yertical or horizontal type, also the 
required power water plants consisting of 
pressure pumps and accumulators, the 
latter of the electrically controlled, com- 
pressed-air loaded typewithoutanypistons 
or floats, for which the HYDRAULIK Co. 
owns patents in all countries of the world.



Incandescent Furnaces
for all Heat-Treatment Purposes andforall

Industries

Above is a Battery of 
Patent IncandescentTwin- 
Chambered, Coal-Fired 
Furnaces installed for the 
heat-treatment of the 
crankshafts of various 
well-known motor cars.

W e supply Furnaces for  
all Industries, Coal, Coke, 
T oW ns Gas, Producer Gas, 
O il and E lecłrically F ired

also
P Y R O M E T R I C
E Q U I P M E N T

Separate Brochure for 
every Industry

Your enquiries are inoited.

INCANDESCENT
H U T  C O M P A N Y  l IM IT t p
CORNWAILROAD SMETHWICK
■' BIRMINGHAM —
Telephone: Smethwick 0875-7. Telegrams: ‘ Repeat,’ Birmingham.
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POLISHED and PLATED  
SHEET METALS

Płease send us your 
enguiries:

ZINC, TIN PLATES, NICKEL 
SILVER, BRASS, ETC.

Plated with CHROMIUM, NICKEL, 
BRASS, COPPER

Sheets up to 84 by 18 in.
Strips 84 in. by any width. Any gauge.

W . E. MARTIN & CO. LTD.
MANUFACTURERS B | R M | N G H A M  „

_ _ Tel egrams:  BEEZED D , B ’HAM.

HOCKLEY
Tełephone: Northern 2961-2.

B R O N Z E - W E L D I N G
L I G H T  G A U G E  C O P P E R  T U B I N G

S  p  e e d  . . . E c o n o m y  . . . .  STREN G TH
Copper hot or cold water services can be installed more ąuickly 
when the joints are bronze-welded, particularly if weldąble 
copper fittings are used, as the time taken for fitting is 
considerabh' reduced. Bronze-welded joints are as strong as 
the pipe-wałl itself, and there is less risk of unequal expansion 
in the event of freezing. Bronze-welding is definitely cheaper.
On a recent contract for nearly 1000 houses it was estimated 
that almost £ 1  per house was saved as compared with the cost 

of compression fittings.

R B j J I S H n x y G E N ( o C°

V IC T O R IA  S T A T IO N  H O U S E , W E S T M IN S T E R , S .W . 1.
42 FA C T O R IE S  IN  G T . B R IT A IN  & IRELAND & 21 IN  A U STR A LIA , SO U T H  AFRICA  & INDIA

1002/GW



FOR LONG LIFE AND EFFICIENCY 
FIT IO -E X  A U IM IIIIE  PISTONS

These Pistons are cast in o u r  special low-expansion 
A lu m in iu m  Alloy £ are treated by the ALUMIUTE process

Advantages:
0  A p is to n  w hich  can  be  fitted  to  c a s t  iro n  c le a ra n c e s .

O T h e  e lim in a tio n  of a b ra s io n . T h e  su rface  of th e  
p is to n  is  h a rd e r  tlian  c a s t  I ro n .

© A p o ro u s  sk in  w h ich  h a s  r e m a rk a b le  oll re ta in in g  
p ro p c r tie s .

O  D ecrease  of r in g  g roove w e a r .

F o r  f u l i  p a r t  i c u / a r s  a p p  ! y

NORTHERN ALUMINIUM CO LTD
H A N D S W O R T H  B I R M I N G H A M  2 1



NEW PUBLICATIONS ON TIN

Eąuilibriuni Diagrams

‘1 E quilibrium D iagram sof tho B inary Alloys of T in .” Teclinical Publication, 
Series B, No. 2. By E r n e s t  S. Hf.do.es, D.Sc., M.Sc., Ph.D ., A.T.C., and 
C. E. H om er, B.Sc., Ph.D ., w ith an In troduction  on tho intorprotation of tho 
diagrams.

Solder
Bullotin No. 2, of the In ternational Tin Rosoarch and Devolopment Council, 

describes tho composition, properties, and m ethods of using tin-lead soiders, 
and contains In form ation  on soldering machincs and a variety  of industrial 
applications; a bibliograpby is provided.

Pp . 52, illustrated.

The publications of.the Council aro issued freo of charge to  thoso interested. 
Copies rnay bo obtained on application to  tho

INTERNATIONAL TIN RESEARCH AND 
DEVELOPMENT COUNCIL

M anfield Housc, 378 S trand  - - L ondon, W .C.2

DEGAS  
Y A L U M IN IU M

WITH

D E G A S E R  N o
Eliminates Gases and Pinholes 

Produces Finer Grain, Cleaner Surfaces 
Increases Tensile and Elongation

W E  A R E  M A N U F A C T U R E R S
of a W ide Rangę cf

S C I E N T I F I C  P R O D U C T S
For the treatment of Non-Ferrcus & Ferrous

M ETA LS  A
To Produce Clean, Sound Castings J A

D E G A S I N G ,  D E O X I D !S [ » G ,

C L E A N S I N G

FOUNDRY 
SERYICES, LTD.

LONG ACRE, 
NECHELLS, 

BIRMINGHAM, 7



T.G.S.

Fo-jnded in London, 1849.

L.OERTLING Ltd., 65 HOLBORN YIADUCT, LONDON, E.C.1

•  Bring your 
reference library up 
to • • •
A copy of our new Catalogue 
with details of Britain’s finest 
Precision Balances and Weights 
gladly sent free on request to 
any industrial or educational 
laboratory. Please State whether 
interested in Chemical Balances, 
Assay Balances, or both.

FOR STRENGTH WITH LIGHTNESS
m i& M i D u W A J i o y s  m

SLOUGH

TA S/O n. 123



SA N D  AN D  
D IE C A S T IN G S
Normal or hear IreatedAluminium Die Cast 

Heavy Brake Shoe

Telephones: 
COYENTRY 8035 

(3 lines) C O Y E N T R Y Coyentry.

HE A T  & ACID

P R O O F

L A B O R A T O R Y

A P P A R A T U S

VITREOSIL is specified for 
apparatus required in fuel 
analysis because it is heat 
proof. It is also acid resist- 
ant at all temperatures and 
therefore ideał for many 
other purposes in the 

laboratory.

V I T R E O S I L
(Pure Fused Quartz and Silica)

THE THERMAL SYNDICATE LTD.
Vitreosil Works, Wallsend-on-Tyne

Established over quarter of a century 

London depot: Thermal House, Old Pye Street, S.W.1

STERLING METALS LTD

T.G.S.



INDUCTION FURNACES
FOR THE M E L T IN G  
OF Z IN C ,  BRASS, e t c .

ZINC-MELTING FURNACE 
charge capacity— 20 tons; hourly output— 3 tons.

I
S I E M E N S - S C H U C K E R T

Advt. of Siemens-Schuckert (Ct. Britain) Ltd. 30/34 New Bridge St. London, E.C.4. Phone Central 8461
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R o U E D

ADYANTAGES:
• A remarkable smoothness 

and brightness.
• Exact to width and free 

from burr.
• A smooth close grain of 

maximum tenacity.
• Perfectly fiat and of exact 

temper.

Specify LUSTER Rolled Metal 
for the sake of economy and 
good quality.

J. F. RATGLIFF (METALS) LTD., NEW SUMMER STREET, BIRMINGHAM
Telephone: Aston Cross 3576/7. Tclegrams: “ Rodent, Birmingham."

xvi



S P E C I A L  
F U R N A C E S
TO SUIT SPECIAL REQUIREM ENTS

The i l lu s t ra t ion  
shows a ro ta ry  
drum type non- 
ferrous annealing 
furnace for con- 
tinuous anneaiing 
o f smali com- 
ponents. This is 
only one example 
of the numerous 
special equipments 
designed and made 
to suit particular 
r e q u i r e m e n t s .

W I L D - B A R F I E L D  E L E C T R I C  F U R N A C E S
LTD. - ELECFU RN  W ORKS - NORTH ROAD - HOULOW AY - LONDON - N.7



J O H N S O N  M A T T H E Y t  C= L?-D
71/73,vittoqiast.BiRHiNDHAM.i 73/fl3.HATrQN GAROEN. L0N00N E.C.I 3a.e*tHSr. guegow.c*

BRAZI NG • RESULTS OF 
V A L U A B L E  
R E S E A R C H

“ SIL-FOS,” the newbrazing 
alloy for joints in brass, 
bronze and copper, is con- 
siderably lessexpensive than 
the usual silver solders and 

makes joints as strong 
as the metals being 
joined. SendforPub- 
lication No. 90.

MATTHEY
JOINTING ALLOYS 

AND FLUXES

JOHNSON MATTHEY u C* L-
73/63 HATTDN GARDEN. LONDON,E.C.I

A rangę of jointing alloys 
and their appropriate fluxes 
for use on brass, bronie, 
copper, nickel alloys, Steel, 
stainless Steel and other 
metals is described in Pub- 
lication No. 92, which is 
available on application.

xviii
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Carborundum Brand 
Refractories

F or Clinker P roof Linings of 
B o ilet F urnaces.

Carbofrax Brick.
Carbofrax - Bernitz air- 

cooled Blocks.

F or M elting Non - Ferrous 
Metals.

C arborundum  Crucibles.

F or th e L in in g o f Non-ferrous 
M elting Furnaces.

Carbofrax Brick.
C arbofrax Cements. 
Carborundum  Firetand.

For S e ttingo f Brick and Tile. 
Carbofrax Cem ent.
A cem ent to  m ect cvery 

condition.
F or Enam elling Furnaces. 
Carbofrax Muffles.

F o r Potteries.
The Carbo - Radiant Oil- 

F ired  Kiln.

F o r grea ter Efficiency from 
H eat T reating  Furnaces. 

C arbofrax H earth  Tiles.

F or Recovery of W aste H eat. 
The Carbofrax Recuperator.

In  o th e r words, a C arborundum  B rand  R efrac tory  for 
practica lly  every  H igh Tem perature Installation .

W e are  prepared  to  advise custom ers on m a tte rs  of 
furnace design relative to  the use of Carborundum  
B rand R efrac tory  P roducts, o r will undertake to 
design and  build com plete Furnace Installations.

The Carborundum Company Ltd.,
Trafford Park Manchester.



INSTITUTE NEWS AND ANNOUNCEMENTS
Newcastle-upon-Tyne Meeting.

Ox Thurflday, Septembor 12, thero 
was succossfully concluded a t New- 
castle-upon-Tyno the Twenty-Seventh 
A nnual A utum n Meeting of tho In- 
stitu to , which liad begun in th a t city 
on the preyious Monday. The acl- 
inirablo arrangom ents mado for tho 
entertainm ent and convonience of 
members by the Local Reeeption 
Committee were greatly appreciated. 
AU tho papors th a t were discussed 
a t tho m eeting had been proviously 
printed in the Monthly Journal. 
W ritton diaoussion on any of theso 
papera should be sent to  tho Socre- 
ta ry  no t later than  Octobor 1, if 
intended for inclusion in the bound 
volumo of tho Journal which is duo 
for issuo in December, 1935. In  this 
volnmo thero will be reproduced all 
the papors th a t have alroady ap- 
peared in  tho Monthly Journal.

Publication of Papers.
The practico of presenting a t a 

General Meeting every paper accepted 
was appropriate when the Journal 
was priraarily a  rocord of the pro- 
ceedings of the Spring and A utum n 
Meetings, bu t has been less so sińce 
tho In s titu te  bogan to  publish all 
papers in the Monthly Journal. Tho 
Council has now decided th a t, in 
futurę, papers will bo accepted for 
publication in the Journal of the 
Institute of Metals and no t necessarily 
for presentation a t  any meeting. 
Papers for presentation and orat 
diseussion a t a meeting will bo 
selocted, as a t present, from those 
published in advanco of tho meeting, 
and writton diseussion will still be 
invited on all papers published.

Exhibition a t Olympia.
Members aro rominded of tho offi- 

cial visit of the In s titu te  th a t is being 
paid on Thursday, Septem ber 19, 
to the Shipping, Engineering, and 
Machinery Exhibition (incorporating 
the Foundry Trades Exhibition) to 
bo held a t  Olympia (near Addison 
Road S tation, London) from Sep­
tem ber 12 to 28.

B y kind invitation  of tho Organi- 
zers of the Exhibition, members will 
m eet a t  tea  a t  Olympia a t 4.45 p.rn. 
on September 19. Admission to the 

D  D

Exhibition and to the tea-room is 
by  presentation of ono of the pro- 
viously circidated invitation cards. 
If  any member has mislaid his 
card, a duplicate ean bo obtained 
on application to the Secretary of 
tho Institu te .

Overdue Subscriptions.
Mombers who have no t y e t re- 

m itted their annual dues (the am ount 
is £3 3s.) which becamo payable on 
or before Ju ly  1 last, are asked by tho 
Einarice Committee to bo good enough 
now to send the necessary money, 
thus enablinr/ their natnes to be retained 
on the list of those entitled to receive 
this Journal month by month as issiied. 
Cheąues should bo made payable to 
tho Institu to  of Metals and crossed 
“ Lloyds Bank, Victoria Street.” 
Tho Secretary will be glad to supply 
specially prin ted  banker’s order forms 
to  those members who desire to  pay 
their subscriptions by this simplo and 
economical means. Ouer 550 mem­
bers are using Banker's Orders.

Supper-Dance.
Tho Supper-Dance, arranged by 

tho London Local Section w ith the 
co-operation of tho Council, promises 
to  become an annual function. Hołd 
for tho first tim e in November, 1934, 
tho Supper-Dance was so well a t- 
tondcd by members and their friends 
th a t anothor function of tlio same 
type is being arranged to  tako płaco 
on Wednesday, November 27 (not a t  
a  later dato pro%'iously mentionod) a t  
Thames House, Millbank, London, 
S.W .l. Several improvemonts sug- 
gested by last year’s exporience will 
bo made in  tho arrangem ents; never- 
theless tho price of tickets will romain 
unaltered a t  6s. Jlem bers are now 
inyited to  mąko a noto of the d a le ; 
or to  apply for tickets which are 
already obtainable from members of 
the London Local Section Committee, 
H onorary Local Secretaries, or from 
the Secretary of tho Institu te .

International Congress oi Mining,
Metallurgy, and Applied Geology.
Tho seventh In ternational Con- 

gress of Mining, Metallurgy, and 
Applied Geology will be held in Paris 
from October 20 to 26 next. Mem-



Personal Notes
bers of tho Institu to  of Metals aro 
invited to take p art in  tho Congress, 
whieli is being held undor the patron- 
ago of tho President of the French 
Ropublic and is being organized by 
tho Socićtó de l’Industrio Minćrale, 
tho Comitó Central des Houillercs 
do Franco, the Comitó des Forges 
do France, the Socićtć Gćologiquo do 
France, and the Rcvue de Mitallurgie.

Tho m ain committeo of the Con­
gress has as its Prosident, Profossor 
H enry Lo Chatelier, D.Se., and the 
metallurgy section is presided over 
by Professor A. M. Portevin, both  
distinguished members of the In s ti­
tu to  of Metals. Dr. H arold Moore, 
C.B.E., Prosident, and Dr. R ichard 
Seligman, Past-President, havo been 
appointed by the Council to  ropro- 
sont the In s titu te  a t  tho Congress.

Already thore aro indieations th a t 
tho Congress will be a  great- suceess 
as 1200 applieations for membership 
have been received, w hilst 350 papers 
aro included in  tho programmo, and 
theso num bers aro increasing daily. 
Forcigners are joining in largo num- 
bors, 40 nations being represontod in 
tho registration list. N um erous dele- 
gations havo beon nom inated to 
ropresent Governments, Academies, 
Institu tes, Universitios, and tho lead- 
ing engineering associations of tho 
worki.

Tho programmo of the Congress 
includes, in addition to  the fornial 
oponing ceremony and the business 
mootings, various works’ visits, ro- 
ceptions by the Academie des Sciences 
au  Chatoau do Chantilly and by the 
Municipal Council of the Chamber of 
Commorco of Paris. An exeursion 
to \  orsaillos has been arranged, as 
well as a  valedictory dinner a t 
CIaridge’s and a gala ovening a t  the 
Thćatre N ational de 1’Opóra. Bofore 
the Congress formally begins, a series 
of technical visits will bo paid to 
Morocco, Tunis, and to  tho south- 
oast of France and A uvergne; after 
the Congress sim ilar visits will be 
paid to tho north-eastern centro of 
France. A speeial programmo of 
excursionsand yisits is being arranged 
for ladies aceompanying members of 
tho Congress.

Tho technical scssions will bo hołd 
in tho Conservatoire N ational des 
A rts e t Metiers and  tho licolc Cen­
tralo des Arts e t M anufactures. In

tho la tter thore will be arranged an 
exhibition of scientilie apparatus 
uscd in mining, metallurgy, and 
applied geology. Spaco 1 for these 
exhibits will be available w ithout 
chargo. Tho Organization Com- 
m itteo appeals to makors of scientifio 
apparatus coming within the purview 
of the Congress, and to D irectors of 
Laboratories possessing novel or ex- 
ceptionally interesting apparatus, to 
display their appliances a t  tho exhibi- 
tion. They should place their sug- 
gestions w ith  regard to tho exhibits 
beforo the Commissariat Gćnćral du 
Congrćs, 1 rue  Montgolfier, Paris (311), 
who will bo glad no t only to receive 
these suggestions b u t also to send 
fuli particulars of the Congress to 
members of tho In s titu to  of Metals 
who m ay be ablo to  partic ipate  in 
tho coming groat International 
gathering.

PERSONAL NOTES
Mn. W. Coppen  Bautley is now 

on Home leavo from C alcutta, India. 
Correspondenco m ay bo forwarded to  
him  a t : O akhurst, Crawley, Sussox.

D k . H. D . H . D k a n u  is discon- 
tinuing his praetice as a  technical 
consultant, and is closing his offico 
a t  60 H anover S treet, Livorpool, 1, 
proparatory to  joining Messrs. High- 
Speod Steel Alloys, L td ., in a now 
appointm ent on October 1.

Mn. J . H . G r a n t , J .P ., A.R.S.M., 
has retirod from the managership of 
The Rio Tinto Company’s Worka a t  
P o rt Talbot, South Wales, and is 
succeeded by  his son, Me. I v a n  S. 
G r a n t .

Mit. A. B. WlNTERBOTTOM. who 
is now working in tho Fysisk 
In s titu tt , Norges Tcknisko Hoiskolo, 
a t Trondheim , has been awarded a 
R obert B lair Followship in Applied 
Seionco and Technology to  carry ou t 
“ a study, a t  the Technical Univer- 
sity  of Norway and  elsewhere, of 
passivity and eorrosion-fatigue . . .”

Death.
D r. A r t h u r  D e h o n  L i t t l e , Chair- 

m an of A rthur D . L ittle , Inc., Cam­
bridge, Mass., U .S.A., diod on A ugust
1. He was elccted a membor of the 
In s titu to  in 1912.
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LOCAL SECTIONS
1935-1936 SESSION.

Before the nex t issue of the Monthly Journal appears, sevoral of the Local 
Sections of the In s titu te  will have held thoir opening meotings of the now 
session. As will be noted from th e  green folder-programmes th a t  will be 
despatehed a t  th e  end of the present m onth to  all members resident in  the 
B ritish Isles, an a ttrac tive  series of gathorings lias been arranged for tho 
coming session.

Members who desire to  receive regular m onthly “ remindors ” of the 
meetings of their Local Section should re tu rn  to  the Socretary tho post-card 
th a t  will accompany each copy of the programme.

For the first tirns the green folder will bo found to  includo tho progTamme 
of th e  Manchester M etallurgical Society. This Society is now in association 
w ith  the In s titu te  of Metals to  the ex ten t th a t  all members of tho In s titu te  
resident in Lancashire and Cheshire have the righ t to join the society (subject 
to  tho approval of its  committee), the In s titu te  paying tho current subscrip- 
tion  for each member so joining. Members of tho In s titu te  of Metals resident 
in Lancashire and Cheshire who desire to  take advantago of this new facility 
should adviso the  Secretary, on the above-mentioned post-card, in  order 
th a t his enrolm ent m ay be effeeted.

Boginning w ith  our October issue it  is proposed, during the coming session, 
to continue the practice of p rin ting  a short synopsis of each Local Section 
paper in tho issue of th e  Monthly Journal appearing in  tho m onth  previous 
to th a t in  which the paper is due for presentation. I t  is hoped th a t , as a 
rosult, moro members will be stim ulated to  a ttend  the meetings and to  tako 
p art in tho discussions.

The opening meotings are as follows :

Birmingham :
Professor J . H . Andrew,

D.Sc., “ Gaseous and 
Solid Im purities in  
Ingots.”

London :
C. J . Smithclls, M.C.,

D.Sc., Chairm an’s Ad- 
d ress : “  Gases and
M etals.”

Manchester Metallurgical 
Society ;

L. E . Benson, M.Sc.,
Presidential Address.

Scottish :
W orks’ Yisit.

Octobor
3.

October
10.

Jam es W att Memoriał In- 
stitu to .

7 p.m.

Society of M otor Manufac- 7.30 p.m. 
turers and Traders, 83 
Pall Mail, S .W .l.

October Engineors’ Club, A lbert 7 p.m. 
16. Square.

Sheficld, :
L. B. Williams, “ Load 

Mining in Derbyshiro.”

Swansea :
RooseveltGriffiths,M.Sc., 

Chairman’s Address.
D  D  2

October Messrs. H enry W iggin and 7.30 p.m . 
14. Co., L td ., Zenith Works,

Thornliebank, Glasgow.

Octobor Non-Ferrous Section, Ap- 7.30 p.m . 
11. plied Science D epartm ent,

The U niversity, St.
George’s Sąuare.

Novem- Y.M.C.A., Swansea. 
ber 12.
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GENERAL I N D E X
TO

T H E  J O U R N A L
AND

M E T A L L U R G I C A L  
A B S T R A C T S

Vols. 26 (1921) to 55 (1934)

Members are requested to order their copies 
of the above at an early date, as the publication 
of this lndex can only be proceeded with if a 
sufficient number of orders are secured m 
advance.

The lndex will consist of Two Volumes— Names 
and Subjects— and is expected to contain 1100 
pages, closely printed in double column.

ADVANCE SUBSCRIPTION PRICE
Two Volumes: Names and Subjects 25s. post free
OneYoIum e: Names or Subjects I5s. „  ,,

N O T E : If sufficient orders are secured it is hoped to publish the 
Names lndex at the end of the present year.



AUTUMN LECTURE, 1935

METAL MELTING—ITS EFFECT ON QUALITY. 714
FOURTEENTH AUTUMN LECTURE TO THE INSTITUTE OF 

METALS, DELIVERED SEPTEMBER 9, 1935.

By H. W. BROWNSDON,* M.Se., Ph.D., Member of Council.

I n  preparing this lecture I  liave been relieved of many of the anxieties 
usually associated with sucli a task. The subject is the choice of 
others, and my treatment of it is based 011 notes which Professor R. S.
Hutton kindly placed at my disposal. Ali that was left for mc to do 
was to link up the matter provided for me into presentable form, and 
in so doing I  kave introduced a few ideas of my own. As you are 
aware, this lecture breaks with precedent and, under the veil of an 
Autumn Lecture, serves as an introduction to a discussion on the 
subject.

Metal melting is carried out under such widely different conditions 
tliat some limitation of these becomes necessary if a concise ieview of 
the subject is to be made. Metal may be melted in 100 ton lots in a 
reverberatory furnace or drop by drop from a rod, as in welding. In 
both cases similar fundamental principles are involved, but under 
widely different conditions- of melting, and it is with principles, rather 
than conditions, that I propose to deal.

When considering metal melting and its bearing on ąuality, it will 
be helpful to have some elear idea as to what is meant by ąuality.
Quality implies the possession of desired distinctive properties, and the 
extent to which these are dependent on the process of melting is mainly 
determined by the degree to which the composition of the metal or 
alloy can be eontrolled during melting. So far as the melting process 
is concerned, quality and composition may be taken as synonymous, 
not forgetting, of course, that the ultimate quality of the finished 
product is also dependent on the many operations subsequent to 
melting.

Of the many factors which may come into play during the melting 
of a metal or alloy, some of the more important are diagrammatically 
indicated in Fig. 1 .

I t  will be at once realised. that metal melting, from a ąuality point
* Research Manager, I.C.I. Metals, Ltd., Witton, Birmingham.
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VIRGIN METALS S C R A P

of view, is not simply a matter of increasing the temperature so as 
to attain the liquid state, but involves the preyention or causation of 
a number of reactions which lead to chauges in composition. The

crucible becomes a reaction vessel, 
and the control of composition a 
complicated, difficult, but, at the 
same time, deeply interesting and 
important problem.

Taking a broad view of the 
control of composition, first con- 
sideration must be given to the 
clioice of suitable raw materials. 
These may become contaminated 
during melting by oxidation, 
furnace gases, materiał from the 
melting vessel, and reaction pro- 
ducts. There may be loss by 
volatilization, by gas removal, 
and through the skimmings.

under the
during melting.

headings o f : raw

fluxes used, or treatment with 
gases, and melting under reduced 
pressure may be resorted to for 
the removal of undesirable con- 
stituents, introduced either 
through the raw materials or 
during the melting operation.

The factors influencing ąuality 
can be conveniently grouped 

materiał, contamination, and refining

R a w  M a t e r i a l s .

Most of the commonly used virgin metals are available in a relatively 
pure condition, but danger from a ąuality point of view may easily 
be lurking in constituents present only in the smallest quantities. A 
purity of 99-99 per cent. is by no means a safeguard against trouble, 
unless it is known that the remaining 0-01 per cent. will not interfere 
with the quality of the metal or alloy. Instead of referring to the 
purity of a metal in terms of the major constituent, it would be much 
more instructive and helpful to know what the 0-01 per cent. consists 
of and to define the purity of a metal in terms relating to the im-
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purities present. Th ero are perhaps good reasons for the usually 
adopted method; an expression such as 99-99 per cent. impresses 
immediately with a sense of high purity, and is a figurę more easily 
arrived at tlian details of the remaining 0-01 per cent., which in some 
cases may not be available.

The usual methods of stating the analysis of a metal never refer to 
gaseous constituents, which are known to be present and a frequent 
cause of serious trouble when molten metal sohdines. I t  will be an 
important advance when a fuller knowledge of gaseous constituents 
becomes available. A purity of 99-999 per cent. might suffice to 
remove all anxiety from metallic impurities, but if the remaining 
0-001 per cent., or even 0-0001 per cent., consists of gaseous impurities, 
some reflection on quality may result. The problems associated with 
either free, combined, or reaction gases in metals are difficult, but 
we may hope that in time they will reveal their secrets to a wiser 
generation. Whilst some of the effects of gaseous impurities on metals 
are known, the position will not be elear until gas-free standards have 
been prepared to serve as bases for comparison.

The spectrograph which bas served so nobly in the facile detection 
of solid impurities has abeady given promise of possibilities in tbe 
field of gaseous impurities.

As regards virgin metals, our knowledge of tbeir true composition 
is incomplete. I t  is not possible to write down a complete analysis 
of a common metal such as copper. Although ultimate analysis goes 
a long way, it tbrows little light on the form in which tbe minor con­
stituents, both metallic and non-metallic, are present. In attempting 
to get an insight into gaseous constituents by heating or melting in 
yacuum, the mere fact of inereasing the temperature of tbe metal 
gives rise to a number of reactions, and the results obtained do not, 
therefore, represent the constituents as originally present in the metal.

Copper 10 0  per cent. pure and free from gaseous constituents is 
not yet available, and to speak of the effect of impurities without 
having a pure standard as a basis for reference may be misleading, and 
any conclusions drawn should, therefore, be considered as relative 
rather than absolute.

When dealing with the question of impurities as affecting quality, 
the purpose for which the metal or alloy is required must be kept 
clearly in mind, and an impurity which may be harmful for certain 
applications may be beneficial for others. Silver in copper is a case 
in point. For a certain electrical application a copper free from 
silver is required, and in such a case a copper prepared from a silver- 
free ore must be used. For the majority of applications smali quan-
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tities of silver are not detrimental, and there are some in which specific 
additions of silver are of advantage. Cuprous oxide, anotlier common 
constituent in copper, whilst not harmful for many applications, may 
be distinctly so for others, hence tlie extended use of deoxidized copper 
and, in recent years, that of so-called oxygen-free copper. Whilst 
oxygen-free copper lias yaluable mechanical propertics, complete 
freedom from oxvgen decreases its electrical conductivity, which, 
however, is increased if smali residual amounts of oxygen are left in 
the metal, and oxygcn-free copper would be more truły designated, 
low-oxygen coppcr.

The efEeet of smali ąuantities of impurities must not be judged 
solely from their individual behaviour, but also from their eSect on 
the behaviour of other impurities. I t  is well known that smali ąuan­
tities of bismuth which may be harmful in a deoxidized or oxygen-free 
copper become much less so in the presenee of oxygen, owing to a 
change over from the injurious metalhc state in the absence of oxygen 
to the less harmful oxide condition.

When reviewing the effect of impurities in virgin metals on the 
quality of metal produced, it is evident from the above few examples 
that no generał statements can be made as to what impurities are 
likely to be harmful without first knowing what other impurities are 
present and the special application for which the metal is required.

Melting for quality presents many difficulties even when virgin 
metals are the only raw materials used, but the use of seraj), an economic 
necessity, still further complicates the problems involved, which are 
similar but more intense than those associated with virgin metals. In 
addition to any undesirable constituents which may have been present 
in the original virgin metals, scrap may kave suffered deterioration 
during the melting operations through which it has passed and, further, 
it  may be contaminated by adherent as well as constitutional im­
purities. Owing to sampling and other difficulties, it  is frequently 
impossible to assess its composition accurately, especially when in 
loose form, but much can be done to overcome some of these diffi­
culties. Cleaning by washing, magnetting, hand-picking, and bundling, 
are helpful according to the naturę of the scrap. If any serious doubt 
exists, the surest and in any case the safest procedure lics in refining 
so far as possible by melting and then casting into pigs, analyses of 
these providing the necessary safeguard as to their suitability for use.

The use of a limited pereentage of scrap is sometimes stated to be 
beneficial to the quality of the metal melted, whilst, on the other hand, 
metal from remelted scrap is frequently considered inferior to that 
produced from virgin metals alone. Such generał statements may
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both bc correct, and their truth dependent on the raw materials involved 
and methods of melting employed. The melting of virgin metals may 
be carefully carried out and become a refining operation, in which 
case scrap resulting from metal so melted may be purer than the 
original virgin metals from which it was made, and its use even up to 
100 per cent., may lead to some improvement Tather than detenoration 
in ąuality. On the ot-her hand, virgin metals carelessly melted may 
suffer serious contamination, and resultant scrap may deserve all the 
condemnation it receives, not forgetting that the evil effects of careless 
melting are cumulativc.

The word scrap implies something inferior; this is unfortunate, in 
spite of it being frequently the case, for by observing greater care 
during handling and melting many objections raised against its use 
would disappear.

C o n t a m in a t io n  D u k in g  M e l t i n g .

The oxygen of the air and combustion products from fuels are 
common sources of contamination exterior to the metals being melted, 
and the materials of which melting vesscls and stirring lods aro made 
may also be attacked by the molten metal. No generał statements 
can be made as to the extent to which tliese outside agents may react 
with the metal to the detriment of its ąuality. Whilst access of air 
may require vigorous exclusion in some instances, in others, oxidation 
by air may be advisable for the removal of undesirable constituents. 
Copper melting provides an example where both exclusion of air and 
oxidation by air may be usefully applied to one and the same meta 
for the production of either oxygen-free copper or refined tough-pitch 
copper. Exclusion of air during melting is generally advisable as it 
not only prevents the formation of oxides which may become admixec 
with and contaminate the molten metal, but losses due to oxidation 
are reduced, a matter of economic importance in the melting of some
metals and alloys. . . . . .

Furnace gases may bo even morę detrimental than air if o w ̂
to contact freely with the molten metal, for, in addition to the oxidizing 
effect of excess air, they contain water vapour and sulphur dioxide 
which may lead, by interaction with metal or metallic osides, to 
absorption of hydrogen or sulphur. Whilst the exposed surface of the 
metal may be more or less protected from contact with furnace gases, 
diffusion through the walls of melting vessels should not be overlooked 
as a possible source of contamination.

As regards the molten metal picking up undesirable impunties 
from the walls of the Container in which it  is melted, the wide rangę
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of materials from which melting vessels can be made, of metals to be 
melted, and of temperatures involved, cali for special consideration 
to be given to each particular case. In commercial melting operations, 
economy must play a part in the choice of materials to bo used, and 
the use of refractories of high purity to prevent slight contamination 
of the molten metal is not usually necessary. One safeguard which 
may occur in practice against- what might be a morę serious trouble, 
lies in the early production of a protective slag or oxide coating on 
the surface of the refractory in contact with the molten metal. The 
building up of such a protective coating is very evident in the case 
of brass melting, and the fact that the first heat out of a new crucible 
or freshly-lined furnace is morę contaminated than subsequent heats 
is due to this cause.

Stirring rods as a possible source of contamination come in the 
same category as materials for crucibles or furnace linings, except 
that the time of contact with the molten metal is comparatively short 
and the chance of pick up of undesirable impurities proportionately 
lessened. The old-fashioned bare iron stirring-rod has been responsible 
for many complaints of indifferent quality in high-melting point alloys, 
and brass, for example, that would not soften by normal annealing 
might easily have received an overdose of iron from the stirring-rod.

The use of mild steel melting pots is convenient and without danger 
for some metals of relatively Iow melting point, but with such metals 
as zinc and aluminium contamination by iron is unavoidable unless 
the pot be internally coated by a protective refractory wash, and even 
'with such a precaution ąuality may easily be sacrificed on the altar of 
economy.

With ali these possible sources of contamination to contend with, 
the production of high-quality molten metal presents many difficulties. 
The problems involved have much in parallel with those faced by the 
surgeon or physician when attempting to cure human ills and diseases. 
The melting pot is the operating table of the metallurgist, and it is 
there that _he has to display his skill in curing the molten metals of 
their mherited or acquired diseases. Copper may sufler from chronic 
hydrogen, bismuth, or oxide contamination; nickel from gas, sulphur, 
and lead poisoning; aluminium from the ill effects of a humid climate! 
Besides these mherited diseases carried into the melting pot, they may 
become further infected during the melting process. Melting need not 
be an entirely surgical operation, for in some cases medicinal treat- 
mcnt may je prcferable and the ill eSects of contamination countered 
by suitably chosen antidotes. Onee contracted the diseases may 
prove mcurable, and then, as always, prevention is better than cure
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Just as the success of aa operation or medical treatment depends on a 
correct diagnosis of the disease, the proper treatment of a metal during 
melting can only be carried out in the light of information provided 
by preliminary complete analysis and a knowledge of the special 
peculiarities of diSerent metals and alloys.

In some Tespects the difficulties to be overcome by the metal- 
lurgist are greater than those which the surgeon or physician has to 
face. Diseases in molten metals morę or less affect the w hole mass, 
and there may be no visual evidence of their presence or of the success 
or otherwise of any operations performed. The fact that metals are 
opaque draws an impenetrable veil over what is happening in the 
melting pot. Perhaps it is well for our peace of mind that it should 
be so. Ali that we can do is to let our imaginations run riot and draw 
conclusions from the post-mortem examinations madę on the cold 
frozen castings.

R e m o v a l  o f  U n d e s i r a b l e  C o n s t i t u e n t s  D u r in g  M e l t i n g .

If the metals to be melted are of known high quality, then the 
precautions to be taken may be limited to protection against possible 
external sources of infection, a charcoal or molten flux covering per­
haps being all that is necessary. Much more frequently simple melting 
is insufficient to ensure the desired quality and definite steps must be 
taken to remove or lessen the ill effects of deleterious constituents by 
some suitable refining treatment.

Eefining agents and methods are too numerous to consider indi- 
vidually, but the principles involved in their use may be considered 
conveniently under such headings as :

Speeial additions or deoxidizing agents,
Fluxes,
Gas treatment, and
Melting under reduced pressure or vacuum melting.

Deoxidizing agents find their widest application in the melting of 
copper and rich copper alloys. The solubility of cuprous oxide in molten 
copper leads direetly or indirectly to many of the troubles associated 
with its own melting and that of its alloys. Fortunately, there are 
many other metals and non-metals which have a greater affinity for 
oxygen than copper itself, and the addition of one of these causes the 
oxygen to part company with the copper and attach itself to the added 
element. This is, however, only an exchange of oxygen from one 
element to another and not necessarily a removal from the bath of 
molten metal, which is the desired aim. The process is akin to pre-

425

Metal Melting— Its Effect on Quality



Autum n Lecture, 1935

cipitation as carried out in chemical analysis, and if looked at in this 
light, the complications and difficulties in the way of realising its fuli 
benefits may perhaps be morę readily appreciated.

To begin with, excess of the deoxidizing agent or precipitant must 
be used, so in attempting to remove one impurity, oxygen, another 
constituent is introduced, and this residual deoxidant may be as 
objectionable (but for other reasons) as the original impurity it is 
desired to remove, in which case, further treatment for the removal 
or reduction to a minimum of the residual deoxidant may be desirable. 
Oxides lie in a rather vicious circle. Having got rid of the original 
oxide and transferred it into another, liow is this latter to be removed 
and how do we know when it is completely removed ? If insoluble 
and lower in density, it will tend to rise to the surface of the molten 
metal, but these assumptions may not always be true, or if true need 
not of necessity lead to a complete removal of the oxide. In chemical 
work the separation of a precipitate from a solution is by no means 
so rapid as might be anticipated from differences in density, and may 
require a long time for completion, and filtration is invariably resorted 
to, The metallurgist is severely handicapped as compared with the 
chemist when it comes to the separation of solid insoluble constituents 
from molten metals, and the results that he freąuently obtains must 
be only partial instead of complete. How often is adeąuate time 
given for insolubles to rise to the surface, or how far is such separation 
hindered by agitation of the liąuid metal ? Yibration of the molten 
metal is stated to be helpful and such a process, known as the R..W.S. 
process, has been applied to the production of aluminium ingots free 
from admixed insolubles.

The fuli beneficial effects of a deoxidizing process are probably 
never realized by the use of solid deoxidants, and it is generally a case 
of a greater evil being displaced by a lesser one. There is again some 
analogy with surgical or medicinal treatments for the relief of disease, 
when the attempt to cure is not infrequently followed by some ill 
after-effeets. The possibility of filtration would lead to a great step 
forward in the improvement of the quality of our metals by freeing 
them from insoluble constituents.

This question of removing reaction products due to the addition 
of deoxidizing agents to molten metal has probably never been given 
the attention it deserves. So many deoxidants are available that it is 
difficult to make the best choice. I t  is generally not difficult to find 
other metals or non-metals which will react with oxides in the melt, 
the trouble lying chiefly in the finding of a deoxidant which when 
used in a slight excess will have the minimum detrimental effect and
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form a reaction product which will separate completely from the 
molten metal. In the case of copper some deoxidants, such as phos- 
phorus, give a licjuid reaction product in the form of cuprous phosphate 
which may not be so easily separated from the molten metal as a 
solid reaction product. Other deoxidants, such as lithium, for example, 
may have the disadvantage of reacting with the silica in rcfractories 
and lead to the contamination of the melt by Silicon. A gaseous 
deoxidant such as carbon monoxide has many advantages over solid 
deoxidants, in so far as the reaction products are gaseous. Whilst 
referring to deoxidation by the addition of deoxidants to the molten 
metal in the furnace, it should be remembered that all the efforts to 
obtain a deoxidized metal in the furnace may be wasted if precautions 
are not taken to protect the metal from further oxidation during 
transference from the furnace to the mould, when the conditions maj 
be very favourable to oxygen pick-up. A good clean deoxidized melt 
may therefore give a casting contaminated with oxide or oxide reaction 
gases unless special precautions against surface oxidation are taken 
during pouring.

Deoxidation, whilst generally beneficial, may sometimes be exactly 
the reverse, as in the casc of copper containing smali ąuantities of 
bismutli, the ill effects of which are appreciably less evident in the 
tough-pitch than in the deoxidizpd metal.

The electrical conductm ty of copper is seriously reduced by even 
the smallest ąuantities of residual metallic deoxidant and deoxidized 
copper in spite of its many advantages cannot be used for applications 
calling for the highest electrical conductmty. Thermal conductmty 
suflers in a similar manner.

Special additions are not limited to the purpose of deoxidation, 
and in nickel and its alloys, for example, their use lies more in the 
direction of removing the ill efiects of nickel sulphide. Smali additions 
of manganese, silicon, magnesium, or lithium react with the nickel 
sulphide, forming sulphides which no longer separate at the crystal 
boundaries, and intercrystallinc fracture on working givcs place to 
malleability.

In the case of nickel and its alloys, residual smali ąuantities of 
special additions are not so deleterious as in the case of II.C. copper, 
and the use of suitably chosen deoxidants or rather desulphurants is, 
therefore, everyday practice.

Whilst these special additions are freąuently regarded as causmg 
the removal of oxides or sulphides, it should be borne in mind that 
whilst some removal may take place, the primary benefit they confer 
on the metal is due to conversion of deleterious oxides or sulphides
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into less harmful but chemically similar compounds. Complete 
removal would be preferable, but, for reasons already stated, the 
happy day when this can be accomplished has not yet arrived.

The treatment of molten metals by deoxidants is a phase of metal 
melting which cannot be fully developed until a closer knowledge is 
obtained of the equilibrium conditions which determine the reactions 
between the various constituents, and this fuller knowledge would 
lead to a much morę scientific control of the melting proeess than is at 
present possible.

If the use of solid deoxidants be viewed as a preeipitation method 
of purification, then the use of fluxes may be regarded as an extrac- 
tion method, the impurities being dissolved in a suitably chosen molten 
salt. In some instances a flux may be used simply as a protective 
layer to prevent access of air or furnace gases to the molten metal. 
W hen it is required to choose a suitable flux for the removal of an 
impurity, the main properties to be taken into consideration are melting 
point, solubility of the impurity, and reaetion with the materiał of the 
melting vessel. If the melting point is too high, this can be lowered 
by the addition of a second salt, and suitable mixtures are tlius obtained 
within wide limits of melting point, although retaining the desired 
solvent properties.

The ehoice of a flux for the removal of any particular impurity is 
determined by chemical considerations. Eemoval of oxides and 
sulphides is perhaps the chief direction in which the use of fluxes is 
most beneficial, hence the common use of boric acid or borax, chlorides 
and fluorides or mixtures of these for the removal of oxides and of 
basie chemicals, such as lime or soda for the elimination of sulphides.

The cleansing of molten metals by fluxes is mainly confined to 
reactions at the contact surfaces of the molten metal and flux, hence 
the advantage of stirring metal and flux together or introducing the 
flux at the bottom of the melt, thus giving it an opportunity of reacting 
with impurities as it rises to the surface.

Whilst fluxes may generally be considered as solvents for undesir- 
able constituents, their action may go further and cause definite 
changes in the composition of the melt. The removal of an undesir- 
able constituent by means of a flux may alter eąuilibrium conditions 
and give rise to a seeondary change of composition. In addition the 
flux may be decomposed and give rise to decomposition products 
which may go into solution, react with constituents, and again bring 
about a change in composition.

As compared with the completeness with which the chemist can 
purify his products by extraction methods, the metallurgist is a t a
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severe disadvantage. Why should we not purify our molten metals 
by shaking tkcm up with solvent fluxes ?

The wide use of charcoal as a covering in metal melting can con- 
veniently be considered along with that of fluxes. I t  not only pre- 
vents access of air to the melt, but may also act as a very thorough 
reducing agent. Cuprous oxide is rapidly reduced when copper is 
melted under a layer of charcoal, and this fact is made use of in the 
production of oxygen-free copper.

As compared with the removal of cuproiis oxide by dcoxidants, 
removal by melting under charcoal has the great advantage of not 
leaving the copper contaminated with solid residual products from the 
reaction with the deoxidant. The active reducing behaviour of char­
coal is probably not so much duc to contact of carbon with the oxide 
at the surface of the melt, as to solution of carbon monoxide in the 
molten metal.

Copper completely deoxidized by melting under charcoal, if protected 
from oxygen pick-up during pouring into a mould, will solidify to a 
high density ingot without signs of gassing. Some precautions are 
necessary if the use of charcoal is to be fully effective; it should be 
dry and completely burnt, otherwisc gassing on solidification may be 
evident.

Fluxes and charcoal coverings find their mam application in pre- 
venting oxidation and aiding the removal of solid impurities. Gaseous 
impurities may be equally or even more detrimental to the soundness 
of the cast metal, and require other methods of treatment of the molten 
metal for their removal.

Several generał principles are applied to the removal of gases from 
molten metals involving:

Reduced solubility of gases with decreasc in temperaturo;
Slow solidification with rapid melting;
Reduction of partial pressure by treatment with an inert gas;
Treatment with reactive gases or yolatilc or decomposible 

chlorides;
Melting under rcduced pressure.

The first method is based on gas evolution which occurs when 
molten metal cools, so that by melting and cooling slowly some removal 
of soluble gases takes place, but even if repeated several times such a 
process only leads to a partial removal of gas, and is of little practical 
interest.

Treatment by passing inert gases, such as nitrogen, through the 
molten metal provides a more efficient means of removing harmful

429



Autum n Lecture, 1935

gases, amongst which hydrogen must be givcn pride of place. Even 
this method, although sound in principle, fails to yield entirely satis- 
faetory results when applied to the removal of hydrogen from molten 
aluminium.

The removal of hydrogen from molten metals by treatment with 
ehlorine or volatile and easily decomposible chlorides, such as those of 
titanium, boron, or carbon, has been successfully carried out, but such 
treatment does not appear to be of generał application andj whilst 
successful in the case of aluminium and some of its alloys, is said to 
ha^e little effect on the hydrogen content of other metals such as 
copper and magnesium.

The melting of metals under reduced pressure for the removal of 
gases is frequently a t the same time a refining process involving the 
removal or decomposition of other constituents. As regards the 
evolved gases, some may result from liberation of dissolved or occluded 
gases present in the solid metal, whilst others, generally the larger 
volume, arise from reactions, even between solid constituents, which 
only take place when the metal is heated or melted. The volume 
and composition of the gases obtained by heating or melting under 
reduced pressure cannot, therefore, be taken as indicating their quan- 
tity  or even existence in the solid metal. The possible reactions, 
though simple in themselves, become complicated by the varied equi- 
librium conditions that arise throughout the wide rangę of temperatures 
and pressures involved in a vaeuum melting process. When reference 
is made to gases in metals, it is necessary, therefore, to distinguish 
between those which are free and “ physically ” liberated on melting 
under reduced pressure and others which result from reactions taking 
place at the high temperatures and Iow pressures involved in a yacuum 
melting process.

Oxides may be decomposed and thus removed from the melt, or 
they may be reduced by carbon giving rise to carbonaceous gases, and 
reactions which are incomplete at atmospheric pressure may run much 
nearer to completion under reduced pressure. Whilst complete removal 
of gases is not obtained, their concentration may be decreased to a 
point at which they' are no longer harmful, and definite improvement 
of quality results. When gases arising from reactions with oxides are 
the main source of trouble, their formation may be prevented by 
remoying the oxides by the addition of a deoxidant, an alternative 
which may render vacuum melting unnecessary. Metal melting under 
reduced pressure for the removal of gas is naturally limited to non- 
volatile metals and alloys. I t  can be applied to the.purification of 
volatile metals by distillation or to the removal of certain volatile
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impurities from non-volatile metals. Bismuth, for example, can be 
removed from copper, but whether tłiis is a case of fractional distilla- 
tion or whether the separation is facilitated by the presence of gases, 
especially hydrogen, in the copper, it is difficult to say.

Metal Melting— Its Effect on Quality

The advantages of a fine over a coarse crystal structure in either 
chill- or sand-eastings are fully recognized, and whilst the macrostructure 
of the casting can to some extent be controlled by casting conditions, a 
similar, and in many cases moro complete, grain-refinement can be 
obtained by suitable additions to the molten metal before casting. 
Zinc is an excellent example of a metal which tends to solidify in the 
form of large crystals and in which a fine macrostructure is encouraged 
by smali additions of such metals as magnesium and lithium. In such 
cases the added elements are generally of very Iow solubility in the melt, 
or they form compounds of high melting point with either the metal 
or some of its minor constituents. The effect is not always fully deve- 
loped in the casting, and may reveal itself to a more marked degree 
after cold-working and annealing. An explanation may be based on 
the assumption that smali nuclei of insoluble compounds are formed 
in the molten metal before generał solidification takes place. With 
some aluminium alloys, treatment with sodium or suitably chosen 
fluxes brings about a similar grain-refinement in the casting. As with 
all additions, some definite change in properties results, and in the case of 
zinc, for example, it would be more correct to attribute the refinement of 
grain to the formation of an alloy rather than to the production of a 
fine grain in pure zinc.

In the melting of certain metals and alloys stress is sometimes laid 
on the advisability of rapid melting, or of superheating the metal to a 
certain temperature. Whilst such procedures may be of some advan- 
tage, their importance is dependent on other considerations and they 
may have no marked intrinsic values in themselves. Rapid melting 
in fuel-fired furnaces reduces the time during which deleterious gases 
may be absorbed by or react with the metal, but with other conditions 
of melting, such as under reduced pressure, it may be better to bring 
the metal to the melting point more slowly. The degree of superheat 
to which a molten metal should be brought can only be eonsidered in 
relation to the metal and the conditions of melting, keeping in mind 
the effect of temperature on gas absorption, viscosity, volatility and 
possiblc reactions.

With a elear understanding of '1 's which may influence

O t h e r  F a c t o r s  B e a r i n g  o n  Q u a l i t y .



A u t u m n  L e d u r e ,  1935

the ąuality of metals and alloys due to the process of melting, it is 
not difficult to anticipate the relativc advantages and disadvantages 
of the many types of melting furnaces and fuels. I t  is impossible to 
make any generał statements as to the most suitable type of furnace 
and fuel without reference to the metal or alloy to be melted. Where 
products of fuel eombustion are likely to be definitely detrimental, 
then the use of electrical energy as a source of heat ofiers great advan- 
tages, but this does not mean to say that if proper precautions be 
taken, metal of high ąuality cannot be produced in solid or gaseous 
fuel-fired furnaces. I t  is unlikely, however, tha t without the aid of 
electrical energy as a source of heat, melting under reduced pressure, 
for example, would have been commercially possible. The size of the 
melting vessel or furnace may not be without its effect on ąuality, as 
one of the reąuirements of ąuality is uniformity, and this is more 
easily attained in large melting units than in smali ones. The melting 
of large masses of metal also facilitates the control of composition by 
analysis. The presence of volatile constituents, such as zinc in brass, 
may influence the choice of a suitable form of furnace, and furnaces of 
the reverberatory or vacuum melting type become unsuitable. This 
is not the place to discuss the merits and demerits of the many types 
of melting furnaces, but for any metal or alloy it should not be difficult 
to clioose one which will meet the conditions of economic melting 
with high uniform ąuality.

In the light of this short survey of some of the problems met with 
in the melting of metals, a mixed feeling of satisfaction and disappoint- 
ment may be justified. Satisfaction at knowing the causes of some 
of the troubles, disappointment at not yet having arrived at a techniąue 
which overcomes them. Continuous effort in the direction of improv- 
ing ąuality is called for and if this introduction to the subject has 
outlined some of the problems involved and hinted at directions in 
which their solution may be sought, it has served its purpose.
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(G E N E R A L  A ND  N O N -F E R R O U S )

Yolume 2 SEPTEMBER 1935 Part 9

I .— PR O PER TIES OF METALS

(Contlnued from  pp. 3G5-370.)

*The Softening of a Strained Metal [Aluminium] by Relaxation. M. Kornfeld 
(Physikal. Z . Sowjetunion, 1934, 6, 329-342).— [In  German.] The depend- 
enee of the velocity of softening of an  alum inium single erystal on the in itia l 
strain  and  tem peraturę of relaxation  ia investigated. The naturę of tho 
dependenee of th e  flow lim it on the relaxation tem perature, established by 
K . in  previous work (Met. Abs., 1934, 1, 228, and th is vol., p . 208) is now 
confirmed óver a  wide rangę of strains. Above 550° 0. a  seoond steady deerease 
of flow lim it w ith deerease of relaxation tem perature occurs, so th a t finally 
the original elastie charaeteristies of the erystal are recovcred. A theory of 
relaxation is briefly diseussed.—J . S. G. T.

*Eleetrical Resistance of Pure Aluminium a t Liguid Helium Temperatures. 
H. A. Boorse and  H . Niewodniczański (Naturę, 1935, 135, 827-828).—Before 
becoming superconducting, the electrical resistance of very pure aluminium 
is eonstant hetween 4-2° and 2-2° abs.—E . S. H.

*On the Supraconductm ty of Aluminium. W . H . Keesoin (Proc. K . Akad. 
Wet. Amsterdam, 1933, 36, 381-383).— [In  English.] Seo Met. Abs., 1934, 1, 
545.—L. A. 0 .

*The Magnetostrietion of Bismuth Single Crystals. D. Shoenberg (Proc. 
Roi/. S oc., 1935, [A], 150, 619-637).—Tho transverse m agnetostrietion effect 
exhibited by  bism uth single crystals in  magnetie fields of strength  below 
20,000 oerstedt is investigated experimentally. The change of length, of the 
order 5 X 10~7 cm., was measured by a spccial magnification method based 
on a  liydraulic principle. The results confirm the generał features of the 
phenomenon observed by K apitza in  intense longitudinal magnetie fields 
and are expressed in term s of 8 m agnetostrietion moduli, values of which 
aro given. Tho anomalous tem perature variation of diam agnetie susceptibility 
of bism uth is diseussed in  connection w ith  the theoretical signifieanco of these 
moduli.—J . S. G. T.

*Crystal Structure and Electrical Properties. V.—The [Electrical] Conduc- 
tivity Surface of a Bismuth Crystal (Part 2). O. S tierstadt (Z. Physik, 1935, 
93, 676).—In  continuation of previous work (Met. Abs., 1934, 1, 77, 127, 484), 
the form of tho electrical conductivity  surface of a  bism uth crystal in  a  trans- 
verse magnetie field is shown to be related, in  generał, to  th a t characteristic 
of a  longitudinal field. Tho surface, however, in  tho former ease is no t 
un iąu e ; charaeteristies of the surface are diseussed.—J .  S. G. T.

*Properties o£ Calcium Obtained by Sublimation. Paul Bastion (liev. Met., 
1935, 32, 120-136).—Very pure calcium (99-3%) is obtained by sublim ation 
in  vacuo and re-m elting in  argon. Observations on dilatation, differential 
thermoelectric properties, and lmrdness after ąuenching from various selected 
tem peratures reyeal 3 allotropic modifications of calcium. The transforma- 
tion tem peratures are 260° and 440° C. D ilatation  curves of im pure calcium 
show 2 supplem entary anomalies which seem to bo duo to  the action of 
atmospheric nitrogen on tho warm m etal. Sublimed calcium has a  con- 
siderable capacity for deform ation, which m ay bo inereased by hot-drawing 
a t  420°—tCO'' C. The im purities in industrial calcium reduee its capacity for

* Denotes a paper describing the results of original research. 
|  Denotes a tirst-class critieal review.

F  F
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deform ation to  a  very m oderato valuo. Sublimed oaloium shows a lower 
ra tę  of corrosion in  alooliolic hydrochloric acid than  commercial varieties, tho 
eorrosion-resistance of which is decreased by  tho im purities present.—H . S.

*Investigations Relating to Heat Changes Associated with Metallic Trans- 
formations. II .— [Cobalt]; III.— [Iron], H . v . Steinwchr and  A. Schulze 
(Phy sikał. Z ., 1035, 36,307-311, 419-423).—(II.— ) Tho łieat chango associated 
w ith  the ot-[} transform ation of cobalt has been found to  have the value 
0-1 0-03 cal./grm .; th a t  associated w ith tho magnetie transform ation
has the valuo 1-2 ±  0-07 cal./grm . (III .—) Yalues of the heat changes 
associated rcspectively w ith  the magnetie (A») and  the A  3 transform ations 
of iron  havo been found to have the values (--12) 4-8 ±  0-2 ca l./g rm .; (/13) G-2 ±  
0 '08 cal./grm .—J . S. G. T .

*The Eleetrieal Resistanee of Cohalt in a Longitudinal Magnetie Field. 
Md. Sharf Alam (Z. Physik, 1935, 93, 556-560).—The eleetrieal resistanee of 
a  cobalt strip  (purity 95%) in  a longitudinal magnetie field is found to inereaso 
w ith  inerease of streng th  of field u n til a  saturation  valuo is atta ined , corrc- 
sponding w ith  a  s ta te  o£ magnetio satu ration  of the m etal, a t  a  field-strength 
of about 1250 oorstedt. On subseąuently deereasing and roversing tho magnetio 
field tho eleetrieal resistanee esliibits the phenomenon of hystoresis, the yaluo 
of tho resistanee as the field is decreased being above th a t shown when the 
field is in itially  inoreased. The inorease of resistanee a t  satu ration  value is 
about 0-55-0-58% of the in itial value of the resistanee. A com pletehysteresis 
eycle can bo obtained by employing a  oycle of values of tho magnetizing field. 
In  th is eycle a  field-strength of about 15 oerstedt is necessary to  restore the 
resistanee to  its  in itia l virginal yalue.—J . S. G. T.

*A Metallic Compound oi Lithium and Ammonia. Eleetrieal Conduetivity 
and Galvanomagnetie Efieets. H ans Jafie {Z. Physik, 1935, 93, 741-761).— 
A sa tu ra ted  solution of lith ium  in liąu id  amm onia (containing about 4 mols. 
am m onia to  1 mol. lithium) freezes to  form a solid compound a t  — 180° C .; the 
solid and liąu idexh ib it thophonomonon of m etalliereflection, refleetedlight being 
eopper-like in  colour. The specifie electrie resistanee of the sa tu ra ted  solution 
is about half th a t of m ercury a t  room tem peraturo and very nearly independent 
of tem peraturo; tho specifie resistanee of the solid compound a t  — 190° C. 
is reduced to about }  and has a  positive tem peraturo coeff. of about 2% . 
The sa turated  solution of lithium  in ammonia, w ith a  density of 0-48, is the 
lightest of all liąuids a t  room  tem peraturo. Tho solid compound shows a 
norm al negativo H all eifeet; a t  — 190° C. the H all coeff. has the value 
— 1-3S X 10“3 cm.3/am p. sec. I t  follows th a t exaotly 1 freo electron is present 
in  the compound per atom  of lithium . A t — 200° C. a  transform ation of the 
compound oeours; th is  transform ation is accompanied by a  sudden fourfold 
inereaso in  th e  valuo of the H all coeff., and the m arked dependenco of the 
value of the eleetrieal resistanee of th e  compound on the strength  of the 
m agnetie field in which i t  is placed. Tho H all coolf. for the sa tu ra ted  liquid 
is less th an  — 2-5 x  10"3 em.3/am p. sec.—J .  S. G. T.

*On the Recovery of Iron and Nickel from Cold-Work. G. Tam m ann and
G. Moritz (A nn. Physik, 1933, [v], 16, 667-679).—The changes produced in  
the eleetrieal resistanee and  tem peraturo coeff. of resistanee of iron  and  nickel 
by rolling, drawing, and annealing liave been measured.—v. G.

*The Influence o£ Impurities in the Core-Metal on the Thermionie Emission 
from Oxide-Coated Nickel. M. Benjam in (Phil. Mag., 1935, [vii], 20, 1-24),— 
The commonor m etallic im purities, added in  tu rn  to  a  puro nickel oxide- 
coated coro-motal, aro found to  have a  very  considerable effect on the 
therm ionie emission. This phenomenon is explained on the assum ption th a t 
the arnount of barium  m etal in  tbo coating is dependent on the reduoing 
power of the im purity .—J .  S. G. T.

*Oxidafcion of Silicon. A. Sanfourche (Rev. Met., 1935, 32, 182-188).— 
Silicon osidizes a t  Iow tem peratures, even a t  norm al a ir tem peraturo. As
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w ith other oxidizable metals, the action is the more intense tho finer the State 
of subdivision. The produet of the oxidation is either silica or a lower oxide. 
The oxide film usually  proteets against further osidation  when i t  consists 
of siliea. Tho aetion of hydrofluorie acid on the oxide film led Moissan and 
Siemens to  assume the existence of an  allotropie form of S ilico n , soluble in 
hydrofluorie acid. The hydrogen liberation does no t correspond to  dissolution 
of S ilic o n , bu t is much less i n  am ount and is a ttribu ted  by S. to  the action of 
a sub-oxide. Tho modification of silicon-alum inium  alloys by alkaline salts 
is a ttribu ted  to elim ination of the oxide film from S ilic o n , tliereby perm itting 
intim ate mixing of the constituents.—H. S.

*The Rate o! Polymorphic Transformations. New Inyestigations on Tin Pest, 
E rn st Cohen and A. K . W. A. Yan Lieshont {Z. physikal. Ghem., 1935, [A], 
173, 1-3).—Tho ra te  of transform ation of w hite tin  to  grey and vice versa, 
is dependent on the num ber of transform ations the m etal has preyiously 
undergone, the medium (e.g. a ir o r xylene) in  which the transform ation takes 
płaco, the preyious therm al and meohanical liistory of the metal, and whether 
or no t the m etal is shaken during the change. Tin has been prepared in a 
form which is 7000 times as a c tire  as any preyiously known, so th a t i t  is 
possible to  determino tho ra te  of transform ation a t  1 atmosphero pressure 
in the neighbourhood of tho transform ation tem peraturo; the rato  is a t  
11‘40° C. 6, 10'40° C. 12, and 9*40° C. 17-5 mm ./lir. The observed phenomona 
are cxplained on the basis of the relation between tho deformation and ra te  of 
transform ation of enanteotropic m etals.—B. BI.

*Physico-Chemical Inyestigations on Tin.—The Temperature of Trans­
formation W hite Tin ~  Grey Tin. E rnst Cohen and A. K . W. A. van 
Lieshout (Z. 'physikal. Ghem., 1935, [A], 173,32-34).—Preyious determ inations 
of the transform ation tem peraturo of tin  were mado only w ithin a  tem perature 
intcrval of 2'3° C. Using the highly aotive tin  prepared as described in an 
earlier paper (see preecding abstraet), tho transform ation tem peraturo was 
found to  be 13-2 ±  0-1° C —B. BI.

*The Rate of Polymorphic Transformations.—II. E rn s t Cohen and 
A. K . W. A. van Lieshout (Z. physikal. Chem., 1935, [A], 173, 07-70).—The 
“ region of indifferenco n observed by Bridgman and others in  the tran s­
form ation of polym orphic substanoe is n o t a specifie property  of the substance 
bu t is to  be ascribed to tho preyious h istory  of the specimen; by suitable 
pro-treatm ent this region can bo caused to  disappear.—B. BI.

*The Rate of Polymorphic Transformations. H I.— The Influence of 
Mechanical Deformation on the Rate o£ Transformation [of Tin]. E rn st 
Cohen, W . A. T . Cohen de Meester, and A. K . W. A. yan  Lieshout (Z. 
physikal. Chem., 1935, [A], 173,169-177).—Deform ation of white tin  by rolling, 
drawing, or bending aecelerates very greatly tho ra te  of transform ation into 
gi'ey tin , the ra te  being dependent on the seyerity of the eold-work applied. 
Tempering after deform ation greatly  reduces the ra te  again.—B. BI.

*The Exact Measurement of the Śpecific Heats of Solid Substances a t High 
Temperatures. VII.—The Calorimetric Behaviour of Zirconium. F . if . 
Jaeger and W. A. V eenstra (Hec. trav. chim., 1934, 53, 917-932).—Hystcresis 
phenomona, already obseryed in  tho case of beryllium, are very m arked w ith 
zirconium. A reversible transform ation ci [i is knom i to  occur in  zir­
conium a t 870° C., b u t fu rther unreprodueible eomplieations occur a t  about 
620° C. The tem perature yaries w ith  the preyious trea tm en t and grain-sizo 
of the metal. The yalues for hea t eontent, &c., vary  considerably. An 
a ttem pt is made to  explain the eomplex phenomena obseryed in  the light 
of Smits’ oonception of dynam ie allotropy, which assumes the existence of 
two “ pseudo eomponents ” in moyable equilibrium .—C. E . H.

*Mechanical Properties of Eleetrolytic Zinc. M. D. Zudin (Zvetnye MełaOy 
{Non-Ferrous Metals), 1934, (7), 116-126; C. Abs., 1935, 29, 4308).— [In 
liussian.] Soft pure olectrolytie zme assumes, in the process of rolling a t



70°-S0° C. a  fino crystalline structure, w hich rcm ains unelianged when 
lieated up "to 200° C. W hen i t  is heated  from 200° to  250° C., tho erystals 
grow largor, and a considerablo reduotion of m echanical properties results. 
48 photom ierographs are given.—S. G. . . . . . .

Effeet of Cadmium and of Rapid Coolmg on the Structure o£ Cast Zmc. 
M. T). Zudin (,Zvetnye Metally (Non-Ferrous Metals), 1934, (3), 104-107;
O. Abs., 1935, 29, 4305).—[In  Russian.] R apid  cooling inereased th e  liard- 
ness o fp u re  zinc by 26% and of zino containing 0-5 and  1% cadm ium  by 13 
and 14%, respectively.— S. G. ~ , .

Zirconium and Its Compounds. Mauriee Dćribćró (R tv . mat. conslr. trav. 
publ., 1935, 61-63b).—A reyiew .—S. G.

*Investigations a t Pressures up to 5000 kg.,/cm.-. H . L b ert (Physikal.
1935 36 385-392).—Fundam ental da ta  relating  to  the pressure apparatus 
are discussed, and tho following empirioal relations for the relatiye changes 
of length (Al/l), expressed in  m m ./m etre when the samples are subjected to 
pressures, p  kg./cm .2, are deduced for the respective m etals a t  20° C .; iron 
(single erystal), AZ/J =  1-97 X 10-7p -  0-4 X l O ^ y ; alum inium (single 
erystal), AIjl =  4-48 X lO '7}; -  0-8 X lO ^ p 2; gold (single erystal), AIjl =
1-96 X I0~7v — 2-0 X 10_12p2; lead  (single erystal), Al/l — 8-00 X 10 p  —
4 X 10‘12p2; silver (single erystal), AJ/i =  3-35 X 10~7p  — 0-5 X 10 u pi ; 
magnesium (single erystal), M /l =  o X 10"7?  -  b X 10-12p2, the yalues of a 
ranging from 9-68 to 9-77, and  of b from 7-0 to  9-0 according to the inclm ation 
of the pressure to  the crystallographic ax is; eopper (polycrystal), At/t
2-39 X 10‘7«  — 0-79 X 10“12p2; Manganin (polycrystal), A J /J = 2 -7 o X
10-'p  -  2-0 X 10"12r ; S te e l, M jl =  2-10 X 1 0 -p  -  1-0 X lO"12? 2. Bridg- 
m an’s results (where available) are also given. The following yalues of the 
eubic eompressibilities of the m etals (K  X 10') for p  — 0 are deduced : 
silver, 10-05; alum inium, 13-44; gold, 5-88; eopper, 7-17; iron, 5 -J1 ; 
magnesium, 29-09; lead, 24-00; Manganin, 8-25; steel, 6-30. J .  S. G. 1 .

Light and TJltraviolet Reflection by Various Materials. A. H . la y lo r  
(Trans. IUuminating Eng. Soc., 1935, 30, 563-567). Reflection factors for 
Yisible ligh t and  u ltrav io let radiations a t  2967 A., as m easured w ith the 
Taylor refleetometer, are tabu la ted  for a  num ber of m aterials, ineludmg 
alum inium  foil and  sheet w ith yarious finishes, niekel- and silver-plated 
surfaces, rhodium, and  tinned m etal.—J . C. C. .

F ifth Report oi the Atomie Weights Committee of the International Union 
for Chemistry. G. P . B axter, O. Honigschmid, P . Lebeau, and  R . J .  Meyer 
(Ber. (hut. chem. Ges., 1935, [A], 68, (6), 73-S5).—The atom ie w eight of 92-91 
is adopted for niobium. Investigations on the atom ie weights of oarbon, 
nitrogen, sodium, ealcium, krypton, niobium, molybdenum, iodine, and 
css ium  are described, together w ith A ston’s inyestigations on tho rare earth  
m etals and  sonie recent work on tantalum , lead, radium , and protaetinium . 
A complete lis t of in ternational atom ie weights is appended.—P . M. C. R .

*A Discussion of the Transition Metals on the Basis of Quantum Mechanics. 
X . F . M ott (Proc. Phys. Soc. (Loiul.), 1935, 47, 571- 5SS).—The magnetie 
suseeptibilitiea and  eleetrieal conduetivities of eobalt, nickel, palladium , and 
of their alloys w ith  eopper, silver, and  gold are discussed in  accordance w ith 
the quantum  theory of m etals. The num ber of eleetrons in  tlie outerm ost s 
s ta te  m ust be 0-6 per atom  in  the transition  metals, and  1 in  the noble 
m e ta ls ; magnetie properties of the alloys are explained on th is basis. A  
auantuni-m eehanical explanation of the relatiyely high resistance of the 
transition  m etals is g iven; the theory is supported by yalues of the eleetrieal 
resistanees of the alloys.—J . S. G. T.

*Direct EfEeet of Light on the Eleetrieal Resistance of Metals. A. E tz ro d t 
(Physikal. Z ., 1935, 36, 433-441).—M ajorana (Physikal. Z ., 1932, 33, 947) 
has claimed to  haye established the fac t th a t  the incidence of ligh t on certain
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m etals causes tho electrical resistance of tliese m etals to  ho increased, ap a rt 
from the purely therm al effeet produced. E . now shows th a t the phenomenon 
observed by M. is purely  therm al in  character.—J . S. G. T.

*A Simpie Theory on the Anomaly oi Electrical Resistance of Ferromagnetie 
Substances. T okutaró H irone (Sci. Rep. Tóhoku Im p . Univ., 1935, [i], 24, 
122-127).— [In  English.] The anom aly is explained by th e  fac t th a t tho 
mean p a th  of tho conduction eleotron is affected by the rotational vibration 
of the molecular magneta in  the H onda-Ókubo model of â  ferromagnetie 
substance. I t  is to  be noted th a t the ecjuation of corresponding sta te  esists 
between the reduced resistance and the reduced tem peraturo of the ferro- 
magnetio substance. T his conjocturo bas been confirmed by results of 
measurements on iron, eobalt, and nickel.—S. G.

*Change of the Resistance of Metals in a Magnetic Field a t Low Tempera- 
ture. W . J .  do H aas and P . M. van  Alphen [Gemm. K . Onnes Lab. Leiden,
1933, (225a), 1-15).— [In  English.] See Met. Abs. (J . Inst. Metals), 1933, 53,

Investigations Relating to the Matteucci Effeet. F . v. Schmollcr (Z. Physik, 
1935, 93, 35-51).—The M atteucci effeet—th e  production of an c.m.f. between 
tho ends of a  tw isted ferrom agnetie wire subjccted to  a  change of magnetiza- 
tion—is investigated in  considerable detail. The phenomenon is cliarac- 
terized by two phases of opposito sign corresponding to  tho direction of 
change of m agnetization; characteristics of these phases are discussed.

—J . S. G. jl.
*The Direct Measurement of the Peltier Coefficient. A. J .  Woodall {Proc. 

Phys. Soc. {Land-.), 1935, 47, 615-625).—A new apparatus, including all-m etal 
calorimoters soparato from  tho specimons being tested, and employing a 
differential platinum  resistance therm om eter, for the measurem ent of 1 e“ ier 
coeffs. is described. Employing a suffioiently good therm ostatic deviee, tho 
apparatus is capable of ju s t dotecting a  steady lieating effeet of tho order of 
107 cal./sec. Tho Peltier coeff. for copper against Constant-an is found to  bo 
constant for valuos of the cu rrcn t between OT and 0'012 amp. J. S. G. T.

Thermo-Electric Effeet and the Supra-Conducting State. E . F . B urton, 
F . G. A. T arr, and  J .  0 . W ilhelm (Naturę, 1935, 136, 140).—No thermo- 
electrie effeet exists between tin  and  lead when both m etals are in the supei - 
conducting stato  (i.e. below 3-7" abs.), b u t tho effeet is observed when either 
ono of tho junctions is raised abovo the supereonducting point of one of tho 
m etals.—E. S. H . . ... ,

Asymmetric Rectangular [Hysteresis] Loops Associated with Circular 
Magnetization. F . v. Schmoller (Z. [Physik, 1935,^ 93, 52-54), lh c  m ag­
netization curves of a tw isted cold-drawn nickel wiro subjectcd to circular 
m agnetization by passage of a d irect currcnt show asym m etry about tho 
m agnetization axis of the curvc which is displaced parallel to  the axis of 
field-strengths. The B arkhauson magnetic effeet is also found to  be innuencea 
by the torsion.— J . S. G. T.

*Magnetic Properties of Metals a t Low Temperatures. W . J .  de H aas and 
P . M. van Alphen (Comm. K . Onnes Lab. Univ. Leiden, 1933, (225b), 16-26). 
[In  English.] See Met. Abs. (./. Inst. Metals), 1933, 53, 489.—L. A. O.

I I — PR O PER TIES OF ALLOYS

(Oontinued from  pp . 370-377.)

*Strength Tests of Thin-WaUed Duralumin Cylinders of Elliptic Section.
Eugone E , L undąuist and W alter F . Burltc (Nat. Adms. Cttee. Aeronautics, 
Tech. Notes No. 527, 1935, 23 pp.).—The shearing stress a t  failure in  torsion 
for thin-walled elliptical cylinders is egual to  th a t  for circumscribed circular



cylinders of th e  same wall-thickness and  length. Since buckline of tlm 
wąUs occurs a t  the ends of the m irror axis prior to  failnre the calculated 
sheanng stress for the eUiptieal cylinder i s ^ g o T R ^ S S ^  
rupture. For pure bonding in  the płaco of the m ajor axis the calculated
forCSsi& U ar°rC!Xtrem0 ^  afc. fili!,llre is greater than  the corresponding stress 
for sim ilar eiroumscribed circular cylinders. Since sm ali imnerfections 
produce wide scattenng  of tho te s t results the bending strength  determina- 
tions are somewhat mdcfinite and the probablo value m ust be cstim ated after
^  r ™  ° th,° d a ta  for both fcJ'Pes of cylinders before choosin" a
design, l o r  combined transverse shear and  bending in  tho piane of the 
m ajor axis tho streng th  is dependent on the valuo of M h 'V  (representinc the 
loading and stress conditions). A t Iow yalues of M jr 'V  S e  occufs in
t  o slicaWn^ i f  ° ,Zer°  (a condition of pure transverse shear)the sheanng stress 011 tho neu tral axis a t  failuro is about 1-25 times tho
sheanng stress a t  failuro in torsion. A t large values of M b 'V  failure occurs
\  ,en "S and  t.'1lc strength  developed is eąual to  the Iowest streneths
J f /re' FPthnrP° k Slnt ■?'HnCi Cr:; in, purc bondinS- A t interm ediate yalues of j  l / r  l there is a  transition from shear to bending failure. The exnerimenta1

'1 1 " ” ' "  “ » “ ■ «-»*?
»' #4 - C=lM,m-A,Umou» M o j..

♦The System Iron-Cobalt-Tin. W erner K oster and W erner Geller (Arch 
bv  T T  193W 9?5> 8- 557-560).—The system has been exam ined
Fe Sn and  Co Sn “ ethods u?  to 40%  tin - The two compounds
rnKnit ; Co2Sn f0™1 a continuous senes of solid solutions. A ddition of 

tl ?le te,mP°rature of tho eąuilibrium  a  - f  liąuid =  Fe„Sn to
v +  a  +  ,1̂ u id  =  V of the eobalt-iron  system  and  liąuid  =
V i  a +  Po Z  7 f - c,n hL thc 4-phaso n r itib tiu m  liąuid -}-Yi Co2Sn r e 2Sn solid solution. The solubility of the compounds in
the a  and y  phases decreases w ith deerease in  tem peraturo, hence certain

f c s  c“K8 ‘W} fo r a, 600° for a  +  y, and 750° C. for v-allovs Tho I m n U ,  
and  microsfcructure ° f certain  of tho' alloys are dis-

^ ° meu K 6ster (ArcŁ EbenM U e*- 1 8> 471-472).—I h e  system has bcen studied by therm al
VP, to t i t r u m ; 0n^  the two hi™ y  com- im unas l e 3Ti and Co3r i  exist, and  these form  a  continuous series of solid

Solutions, t he solubility of which in  the a- and y-phases inereaL s w fh  inereaśo
v ° u t  2%  afc room tem perature so th a t alloys contain-

mg these can bo preeipitation-hardened by suitable heat-trea tm en t Thus

h t S S S l  th > W *  5G% C0balt t i t a Ł60n» f ' S r  /  420 which is mereased to  000 by tem pering a t  
bOO G., the corresponding yalues for tho alloy w ith 75% cobalt and 4-fi°/ 
titan ium  are 205 and 305. The eutectic eąuilibrium  o f° th e iro n - ti ta n iu Ś  
s js tem  and the pen teetie eąuilibrium  of tho iron-cobalt system  are displaced

t W S S S I  by th e a d d l t ,i0n the th ird  m etal and  t e r S t e  a t  
tion 4 - ^  r  ]reac1tl0n  ll(ł uid +  «-*»Iid solution =  y solid solu-
l i a u i ^ - a + ^ ^ - T o T ^  f Utf n:  J r0m this Pohlfc the eąuilibrium  n ą u ia  — a - f ■ J?e3l'i-C o3Ti extends to the eutectic eąuilibrium  of the Co-Ti
system, and the eąuilibrium  a  =  y +  Co3T i-F e3Ti to^oom  te m p e L tu ^

♦a-A Ium ^um -B ronze and Its Mechanical Properties. P . p G r a ć b s o y
Ś 4 3 l l ) m / n  on-Ferrous Metals), 1934, (7), 126-137; O. Abs., 1935,
29, 431.)). [In  Russian.] a-A lum im um -“ bronze,”- eontaining 6-5 +  0-5°/ 
alum inium  and  the rem ainder copper, is a  good substitu te  for b ro n ^ s  eon-
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taining (1) tin  4, zinc 3, copper 93%, or (2) tin  6-5, phosphorus 0-4, copper 
93-1%. The a-alum inium -“ bronze ” was m eltcd m  an  oil-fircd furnace. 
The alloy contained 6-62% alum inium  and was used in  a  series of mechanical 
tests. I ts  mechanical strcngth  a t  tem peratures up to 500° C. was 1-5 times 
th a t of phosphor-bronze. The a-aluminium~“ bronzo ” was freo from defeets. 
I t  was rollcd, first h o t and then  cold, into platc, rod, and wiro. I t  has good 
plastic qualities and is suitable for tho production of sprmgs. . is no 
inferior to phosphor-bronze in  corrosion-resistanco to  a ir or m  solutions, 
and is also resistan t to  abrasion. I t  is recommcnded as a substitu te to r 
ordinary bronzo in  machino construction, b u t no t in  the form ot nnc wiro 
(e.g. in  screens) of 0-30-0-07 mm. diam eter.—S. G.

*Heusler Alloys. S. V alentiner and G. Becker (Z. Physilc, 193o, 9o, 6-9 
633).—Polemic w ith  H euslcr (Met. Abs., 1934, 1, 579). New measurements 
of the magnetie and electric properties of the alloy contam ing manganese 20, 
aluminium 25, and copper 50%  confirm tlić stab ility  of tho crystal MnAlUua 
a t  about 300° C. and support the autliors’ contcntion (Met. Abs (J. Jnst. 
Metals), 1933, 53, 620) th a t the magnetie properties of H eusler alloys aio
associated w ith the presence of crystals of MiiA1Cu2. J .  o. Ot. 1.

♦Standard Manganin Containing Aluminium, and Its Properties. i ',  i .
Gradusov (Zvetnye Metally (Non-Ferrous Metals), 1934, (0), 101 • i  •’
1935, 29, 4315).— [In Russian.] INIanganin (copper 85, manganese 1_, nickel 
3% ), in  which alum inium  replaces nickel, behaves du riną melting, pourmg, 
and heat-treatm ent liko the ordinary alloy. I t s  mechanical properties aro 
indistinguishablc from  those of tho standard  alloy when its tem perm g tem ­
perature is no t above 700° C. The spccific resistance of tho alum inium - 
M anganin inereases with. inereaso of tem pering tem perature. Jn p iać ico 
i t  can be used up to  400° C.—S. G. .

^Mechanical Properties o£ Double Manganin. P . I- ^ rad u so r (Zwtnyc 
Metally (Non-Ferrous Metals), 1934, (6), 105-111; C. Abs., 193o, 29, 431 5). 
[In  Russian.] Samplcs of double Manganin c o n t a m i n g  copper 7 1 4 J, m an­
ganese 20-79, and alum inium 6-11% were tem pered a t  550 , 600 , 6 o 0 , 70U , 
750° and 800° 0 ., and their mechanical properties were then  studicd. H eatm g 
to 800° C. followed by slow cooling gives the best results.—b. O.

*The Eecovery of the Electrical Resistance o£ Brnary Solid Solutaon Alloys 
o£ Copper, Silver, and Gold from the Conseauences o£ Cold-Work. G. 1 an m aju i 
and K . L. D reyer (A nn. Physik, 1933, [v], 16, 657-666 — Cf. M et. Abs. (J. 
Inst. Metals), 1933, 53, 177. Tho incrcase in  the electrical resistance produced 
by cold-work and  the subseąuent reduetion by anncalmg havo been measured 
for solid solution alloys of coppcr w ith  zinc, tin , nickel, manganese, ^  
aluminium, of silver w ith  zinc, cadmium, and gold, and of gole wi i si 
and copper. The inereaso is greater the greater tho difference between tho 
lattices of tho two alloying m etals and tho greater the atom ie radius 
soluto m etal,—v. G. , , i r  „  , , , ,

*Tlie Elastic Properties o£ Gold-Silver Single Crystals. H . Roehl (Ann. 
Physik, 1933, [v], 16, 887-906).—The elastic constants m  10 '1- cm.-/dyne anci 
the anisotropy of singlo crystals of gold and silver alloys aro :

A tom ic-%
GoW. A „. A .,. A „.

0 23-2 22-9 — 9-93
25 20-7 20-5 — 8-91
50 19-7 19-7 — S-52
75 20-5 20-6 — 9-09

100 22-7 22-9 — 10-35

l̂iw/GW

2-72 2-26
2-00 2-26
2-65 2-25
2-68 2-24
2-72 2-26

—v. G.



th T P/ecious Metal Field. E rie H . Swanson (Metals and Alloys, 
00/ t i i  i 'cr ,tci E d ito r. The sta tem ent th a t  addition of about 

/ ° .  “ okel, to  precious m etal alloys containing less than  75% (cold 4- 
platinum ) scnously im pairs tho. tarnish-resistance is ineorrect. Alloys con- 
taim ng about 45%  (gold ■+ platinum  +  palladium) and  4-25% nickel havo a
•tugn resistance to  tarnishing and give oxcellcnt castings.__A. R . P .

Nickel in Dental Alloys. W ilmor Souder (Metals and Alloys, 1935, 6, 
! l 'T  i®1, ^  lid ito r. Smali quantities of nickel in  casting alloys for 
dental restorations appear to reduce their olasticity and resilience* the 
ftro/ f  a  tenden7  a]so to  produce irrita tion  of tho tissnes. A t least 
t>5/o ot precious m etals is tho minimum necessary to obtain  tarnish-resistance 
(Of. precedmg abstract.)—A. R . P .

907t B 90I? ! l i U T ^ ? Pef t A U ? y 5 B ^ l f o r d  {Gen~  E h c L  R e V -< y m > 3 8 ,299)-—The heat-treated  2-5% beryllium -copper alloy, w hilst possessinff
cscellcnt mcchamcal properties has two disadyantages : i t  is exponsive and 
has a  Iow electrical conductivity  (25% th a t of copper). The addition  of a 
smali ąu an tity  of cobalt reduces tho am ount of beryllium necessary for 
hardem ng by precipitation. The addition of cobalt n o t only reduces the cost 

I . ‘°y» a*so m creases tho electrical eonductiyity to  about 50°/ 
th a t  of pure_ copper. W ith  the ternary  alloys tho precipitation-hardenin° 
tem perature is mereased from 276° to about 500° C. Certain compositionl 
haye been standardized and  the cost of one of these is about ł  th a t of tho 
b inary  beryllium -copper alloy. I t  is available in  all forms and  has been 
applied to a yarie ty  of uses. [Note by abstractor: No actual compositions 
are given.j— v. W.
a o£ P ow Temperatures on the Struoture and Mechanieal Properties o£
Antifnction Alloys. S. S. N ekruitui and B. D. Grozin (Zvehye Metally (Non-

f   ̂ P i  ’ t y ’ 01-104; Ahs” 1935> 29, 4314).— [In  Russian.l 
lh e  belun lour a t  Iow tem peratures of antifriction alloys used in  railw ay 
cars and  locomotiyes was studied. The alloys tested werc Sharpe B abbitts 

. : an 5 ancl a  lead-base calc ium -B abbitt containine
calcium 0-75-T1, sodium 0-7-1-0, antim ony less th an  1%, and o ther elements

t<!> ~  53° or — 750 C” tllen heatecl in  oil o r a ir  to  +  12°,'
/ , or -j- /o O., were tested for liardness, im paet, eompression, and

’n n<}  wero !1IS0 e^am ined mieroscopically. Low tem peratures down 
to 50 C. haye no liarm ful effect on tho tin  o r ealcium -B abbitts, b u t below
ofSnt<3W ^  r  softT ? g 0 S I Ct l i  Produced> ovńng to tho decompositionot on -*b  and P b 3Ca crystals in  tho Sharpe o r calcium -B abbitts, rospcctivclv 
C alcium -B abbitt compares well w ith the Sharpe standard  B abb itt B - l .

—Ś. G.
17  Nv p % 7̂ He^ ‘R,esisti??  M,etaIs- 'N - p - Inglis (•/. Soc. Olass Tech., 1933, 
l i i ;  '  *? .Wł,th  develoPmen ts  and im provem ents in  yarious
m etals to  im proye the ir heat-resistance. The extrem e susceptibility of the 
Aichrome type  alloys to gases containing sulphur is shown, and the effect of 

e\°n  °- alu,™lmum 5°.thcso all°ys is dealt with. I. quotes esperim ental 
results_ showmg the g reat merease in  resistance to  sulghur-containing eases 
' 1S °b tam ed by an addition of alum inium  to the N ichrome alloys.^-S. G 

^ Cal Constants of the Copper-Niekel Alloys. H . Lowery, J  B o r’ 
n U m ’ [vii]’ 20> 390-400)— The optićal const.’

1 -o n 10Jźel  al  °-ys c°ntam m g, respectively, 0, S-8, 18-4, 24-7, 35-2 
4o-l, o.3-_, G4-0, 76-0, 85-5, 91-8, and  100% (atomie) of nickel werc m easured” 
,^3,Tvla  P<i,!,an in ‘; ,ri<:1 n’c th ° d ' for waye-lengths 5780, 5461, and 534S A. Strcsś 
‘ f  ®1! ®  m ethod of polisłnng adopted, the objeot of which is the production 

yery th m  flowed layer. The significance of the results is briefly discussed
- J " .  S. G. T.
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“ K ”  Monel Metal. ------ (Mech. World, 1935, 97, C32).—By tho addition
of alum inium and  careful adjustm ent of composition, “ K  ” Monel m etal is 
obtained, tlie properties of which m ay be widely varied by  suitable heat-treat- 
m ent. Exam plcs of the variation in properties obtainable by specified heat- 
treatm ent, &c., are given.—F . J .

♦Magnetie Investigations Relating to Precipitable Iron-Nickel Alloys. 
F . Preisach (Z. Physik, 1935, 93,245-208).—The changes of magnetie properties 
of 2 iron-nickel alloys of respectivo compositions nickel 55, iron 45%  w ith 1% 
of beryllium ndded to  the m elt, and nickel 38, iron 46, coppcr 15, manganese 
1% (Isoperm) during the process of precipitation-hardening, are investigated. 
The results are in terpreted  on the assum ption th a t in  addition to  the am ount 
and distribution of the precipitated m ateriał, the recovery of tho crystal lattiee 
is of extrem e im portance in  tho discussion of the development of magnetie 
hardening. Observations referring to  the inter-relationship of the precipitation 
process and crystal lattiee recovery aro discussed in  considerable detail.

—J . S. G. T.
W ear of Iron[-Nickel] Alloys on Emery Paper and Their Hardness. W illi 

Tonn (Arch. Eisenhiittenwesen, 1934-1935, 8, 407-470).—The comparative 
rates of w ear of m etals or alloys m ay be determ incd by holding spccimens 
under a  load of 1 kg. on the surface of a ro tating  disc covered w ith emery 
paper and  nioying tho specimen slowly along a diam eter so th a t i t  continuously 
meets fresh emery. Tho loss in  weight is roughly proportional to  the serateh 
hardness, and is n o t affected by  hea t or mechanical treatm ent. The wear of 
iron-nickel alloys decreases rapidly w ith incrcasing nickel content to 30%, 
then romains constant to  70%  nickel after which i t  inereases slightly ; the 
Brinell hardness curve shows a  well-marked maximum a t 17% nickel, and is 
practically a  horizontal line between 35 and 100% nickel.—A. B . P.

*The Causes oi the Change in Length of Invar Wires. F . Noumann and H . 
Johannsen (Z. Insirumentenkunde, 1934, 54, 173-190),—The behayiour of 
carefully trea ted  and  well-aged Inyar Jaderin  wires depends on (1) changes in  
structure which lead  to  slight expansion, and (2) accidental strains in  the 
wires. Tho paper deals prineipally w ith the la tte r, and describes inyestigations 
on the eilocts of artificially produced kinks on the dimensions of the wire. 
The dimensional changes are related  Jo tho geometrical form of tho kinks. 
In  a wire under tension thore is an in itial shortening when a  kink is formed, 
b u t th is is followed by a lengthening. Rccommendations are made for the 
bandling and  usage of In v a r wires to  give the m ost accurate results from 
experiments in  which they  are used.—C. E . H .

*The System Nickel—Manganese. Siegfried V alentiner and Gotthold Becker 
{Z. Physik, 1935, 93, 795-803).—Nickel-manganeso alloys, quenched from a 
high tem perature, are found to  consist of a  solid solution of manganese in 
nickel, or, in  the case of alloys containing over 80%  manganese, of a  solid 
solution of nickel in  (3-manganese. A tetragonal phasc is present in  annealed 
alloys containing from  40 to  70%  manganese. The eleetrieal conductivities 
of alloys containing, iespeetively, 25 and 50%  manganese inerease con- 
siderably wlien the alloys are annealed a t  about 450° U .; the tem perature 
coeff. of eleetrieal conductiyity  of these alloys inereaso under the same 
condition. Tho effect is a ttrib u ted  to  the replacem ent of N i3Mn in  the 
ąuenehed alloys by NiMn in tho annealed alloys. The effect of the two 
component metals is clearly brought into evidence in  the magnetie properties 
of the alloys. Alloys containing about 25%  manganese are very strongly 
param agnetic ; th is phenomenon is a ttribu tab le  to the presence of the super- 
structural alloy NijM n. Ferrom agnetism  is no t exhibited by tlie super- 
structural alloy containing about 50%  m anganese; th is is a ttribu tab le  to the 
presence of a  tetragonal crystal lattiee. Further, these la tte r  alloys are
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characterized by increased values of electrical ponduetm ty . Tlie prcsenco in 
thcm  of NiMn is confirmcd by X -ray analysis.—J . S. G. T.

f  Alloys with a Zinc Base. W illi Claus (Z .Y .d .I ., 1935, 79, 385-386).— 
Advances mado in  reconfc years in  zinc-baso alloys have resulted in  greatly  
increasing the ir sphero of usefulness in engineering teehnique. Tho tcnsilo 
properties of zinc-baso dio-castings and  the effeet of im purities thereon aro 
discussed.—K. S.

*The Mechanical Properties o! Metals a t Low Temperatures. W . Schwin- 
ning (Z .Y .d .I .,  1935, 79, 35-40).—Tho notehed-bar im paet strength  and 
endurance properties of numerous m etals and alloys a t  low tem peratures are 
tabulated , and  tho effects of tem peraturo ehanges aro shown graphically. 
The tensile properties and endurance bending strength  of ligh t alloys, 
especially of hardened D uralum in and  Aldrcy, aro affected only slightly by 
cooling to — 40° C. The tensile streng th  and yield-point of copper and steel 
are considerably inereased and the endurance bending strength  is raised by 
double as much as tho tensile streng th  on cooling to — 40° C.—K . S.

1'Brittleness in Ductile Engineering Materials." W. E . Lewis (Trans. Inst. 
Eng. Sk ip . Scotland, 1934—1935, 78, 444—484).—L. de&ls w ith the em brittle- 
m ent oceurring in  various ductile m aterials, including the “ season-cracking ,ł 
of cold-workcd brass, failure of m ild steel in  contact w ith brazing solder, 
em brittlom ent oecurring when m olten tin  o r tin -lead  solders are apnlied to  
copper o r brass when stressed in tension, and clectrochemical disintegration 
in  brass o r manganesc-brass propellers. In  the discussion considerable spaee 
is doYOted to the Izod im pact tes t as a means of determ ining brittlencss in  
m aterials.—J .  W . D.

*The Norbury Relation in the Thermal Resistance of Metals. H . Redde- 
m ann (Ann. Physik, 1934, [v], 20, 502-512).—The inereaso in  electrical resist­
ance of alloys is proportional to  tho inereaso in therm al resistance up to  a 
high content of alloying m etal. This rule has been confirmed by da ta  taken 
from the literaturo  on alloys of copper, alum inium , gold, silver, platim im , 
and palladium . The therm al resistance of alloys can, therefore, be ealculated 
in m ost eases from their electrical resistance.—v. G.

*Supra-Condueting Alloys. IC. Mendelssohn and Ju d ith  R . Moore (Naturę, 
1935, 135, 826—827).—Differences in  tho bohayiour of superconducting alloys 
in  eomparison w ith pure m etals havo  been exam ined in  tho case of a  lead - 
bism uth alloy. As an  expIanation, i t  is suggested th a t the tem peraturo a t  
which superconductivity is observed is high in some parts  of tho alloy whilo 
tho m ain p a rt has the same yalue as puro metals.—E. S. H .

♦Magnetic Properties and Critical Currents of Supraconducting Alloys. 
J .  N . R jabinin  and  L . W . Shubnikow (Naturę, 1935, 135, 581-582).—The 
relation between tho in tensity  of the field applied and the magnetic induction 
produced in  alloys of lead-thallium  (PbTl,) and lead-b ism uth  (lead 65%) a t  
very low tem peratures is described. Above a  certain  critical field-strength 
these alloys lose the ir superconductiyity.—E . S. H .

*On the Theory o£ Transformation of MetaUio SoUd Solutions. G. Borelius 
(Ann. P hysik, 1934, [v], 20, 57-74).—E ąuations have been developed on 
therm odynam ic prineiples for espressing the course of transform ations whieh 
take płaco over a tem peraturo rangę and  are subject to  hysteresis. The 
results are applied to  tho transform ation of AuCu and AuCu3.—v. G.

♦Intem al Enuihbria in SoUd Phases. A. Smits (Physikał. Z ., 1935, 36, 
367-371).—S. directs a tten tion  to  tho p riority  of his work on equilibria and 
heterogeneous transform ations in  solid phases (Physilcal. Z ., 1930, 31, 376; 
and Met. Abs., th is vol., p. 155), and  discusses subsequent work by Ju s te  and 
von Laue (M et. Abs., th is vol„ p. 155) and  by Eucken (Met. Abs., th is vol., 
p. 219).—J .  S. G. T.
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I I I —  STRUCTURE

(M etallography; M acrography; Crystal Structure.)

(Coutinued from  pp. 37S-380.)

tQuestionnaire on Dendrites, the Monocrystalline State, Metal Grains, and 
the Mechanism of Grain-Growth.—I,—II. Lćon Dlougatch (Rev. MU., 1935, 
32, 23-31, 85-99).—(I— ) The views of 24 authoritics aro given and aro 
followcd by a brief resume, of tho replies rcceived on the subject of dendrites 
(seo also abstrae t from  Russian, Met. Abs., 1934, 1, 578). (II.— ) The replies 
received on the subject of the monocrystalline s ta te  aro reviewed. On the 
subject of tw inned erystals there is some divergenoe of opinion. W hile many 
of the authorities regard tw inned erystals as something dilferent from mono- 
erystalline, several po in t ou t th a t  i t  is a  m atter which m ay bo eonsidered from 
yarious aspeets and w ith different results. Tho various views on grain in 
alloys and on grain-growth are also reriew ed.—H. S.

The Kineties of Crystallization Processes. A. H uber (Z. Physik, 1935, 93, 
227-231).—A m athem atical theory of crystallization is presented, which is 
a  dcvelopm ent of th a t  due to  v . Goler and Sachs (J. Inst. Metals, 1932, 50, 
671) and which enables tho theoretical conclusions of the la tte r  to  be compared 
w ith experim ental results.—J . S. G. T.

*Crystal Growth and the Production o£ Crystal Nuclei. I. N. S transki and 
R . Kaischew (Phjsikal. Z ., 1935, 36, 393-403).—A m athem atical theory of 
cubical crystal grow th based on considcrations of energy is developed.

— J . S. G. T.
*The Orientation of Crystals in Metals and [it3 Effect on] Solubility. \ in-

cenzo Caglioti (A tti I V  Congr. naz. chim. pura applicata (1032), 1933, 442- 
446; C. Abs., 1935, 29, 4239).— O ut of 99-95% alum inium , repeatedly forged 
and reheated, 2 sm ali cubes were cu t in  a  dircction parallcl to th a t  of forgńig, 
and  were then  rolled down to 99% , ono being rolled in  all directions 
and the o ther in  one dircction only. X -ray esam ination showed random 
orientation  of the crystals in  tho first, while, in the second, ono (335) axis 
was substantially  parallel and ono (135) axis substantially  nonnal to  tho 
direction of rolling. Tho two sheets, 10 cm.2 in area, were polished and 
then cleaned by dipping for 10 m inutes in 4 -N  hydroehloric aeid. They 
were then immersed each in  3 litres of 2-5-Ar hydroehloric acid a t  19-8° C., 
and tho hydrogen ovolved was m easured every 15 m inutes up to  4 hrs._ Tho 
second shcet (uniform orientation of crystals) showed a longer period of 
induction and a  slightly lower ratc  of solution than  tho first (random orienta­
tion). This m ay be owing oither to  a difference of potential of solution for 
the various faces, or to  a regular d istribution of an  im purity  in  sonie of the 
crystal faces.—S. G.

*X-Ray Tcsts of the Recrystallization of Diiralumin. N. K . Kozhma 
(Trans. Research Inst. Aircraft Materials (U .S .S .R .), 1934, (17), 3-16).— [In  
Russian, w ith German sum m ary.] Sec Met. Abs., th is vol., p. 221.—S. G.

*X-Ray Determination of the [Crystal] Structure of FeAl3. E . Bachmetew 
(Z. Krist., 1934, 89, 575-586).—Cf. Met. Abs., th is vol„ p . 99. The alloy 
FeAl3 is shown to possess rhom bic crystal sym m etry, The crystal latticc 
constants have the respective v a lu c s : a =  47-43 A., b =  15-46 A ., c =
8-08 A. The num ber of atom s per celi (NA) is 4 00 ; tho calculated density is 
3-811 [tem peraturo no t specified]. Tho crystals belong to  the translation  
group r»  (generał face-centred) and  to space group F*3.—J . S. G. T.

Natiye Copper. A ntoni Iwaszkiewicz (Arch. Minerał. Tow. N auk. War­
szaw., 1933, 9, 1-17).—Crystallographic.—S. G.



*Growing Magnesium Crystals. M. S traum anis (Z. Krist., 1934, 89, 487- 
403).—-Cf. Met. Abs,, th is  yol., p. 15. The grow th of magnesium crystals 
dcposited from the vapour phase in  hydrogen a t  a  pressure of 0-001-360 mm. 
of m ercury is deseribed and illustrated . D uring such deposition, in  addition 
to  crystals haying tho eąuilibrium  form bounded by the planes 0001, 1010, 
and  1011, others bounded by somo of these planes and a  curved surface, 
liaying a  bright and m olten appearance are found to  occur. Microscopie 
inyostigations show th a t  during tho in itia l process of erystal growth, more 
especially when tho vapour is liighly supersaturated, erystal nuclei liaying 
no external planes can be produeed. W ith  inereasing size of the nuclei the 
eąuilibrium  piane surfaces begin to  appear, w ith so-called “ Vizinal ”  surfaces 
appearing during tho interm ediate stage. These last surfaces occur only 
in  rapidly  growing crystals. As conditions of growth approach equilibrium 
conditions the “ Yizinal ” surfaces disappear. In  addition to these surfaces 
and tho piano 1013 which appears sporadically, no other surfaces were found 
to  characterize non-equilibrium conditions of grow th.—J. S. G. T.

*Gold-Copper Alloys, more Especially a t High Temperatures. L. Vegard 
and Arno K loster (Z. K n st., 1934, 89, 560-573).—The erystal structures of 
gold-copper alloys containing rcspectiyely the pure components and 75, 50, 
and 25%  (atomie) of tho components were determ ined by  X -ray analysis. 
A t 475° C. the alloys aro characterized by random  atom ie d is trib u tio n ; in 
accordanco w ith preyious work, compounds such as CuAu and  CuAu3 cannot 
be present a t  th is tem perature. Although the system  copper-gold a t  475° C. 
forms a  complete series of true  solid solutions (Mischkristalle) the additive 
law of la ttice  dimensions is no t vory elosely obeyed. A t room tem peraturo 
tho system  of alloys shows no lines associated w ith the presence of m etallic 
compounds, b u t exhibits the character of solid solutions w ith random  atom ie 
d is tribu tion ; alloys containing about 50%  (atomie) of the constituent m etals 
are charactcrized by such a  conspicuous absence of m icro-structure th a t 
the X -ray lines, even a t  large dispersion, alm ost disappear altogether. Lattico 
dimensions, so fa r as they could be determ ined a t  room tem perature, exhibit 
the same kinds of departurc, as regards m agnitude and  direction, from the 
additive law, as a t  high tem perature.—J . S. G. T.

*X-Ray Inyestigation of Palladium-Gold Alloys Saturated with Hydrogen. 
H . M undt (Ann. Physik, 1934, [v], 19, 721-732).— X -ray esam ination  of 
palladium -gold alloys sa turated  w ith hydrogen showed th a t they  aro sim ilar 
lOO)118 Corg 0Sponding silver all°ys (8eo M et- A bs. (J. Insi. Metals), 1933, 53,

*Lattice Param eters of Solid Solutions in Silyer. W illiam H um e-R othery 
(A ature, 1935, 135, 1038).—The addition  of cadmium, indium , tin , and 
antim ony to silyer changes its  lattice structure to an ex ten t which is pro- 
portional to  the yalency of the added elem ent.—E. S. H .

*The Twinning of Single Crystals of Tin. Bruce Chalmers (Proc. P h js . Soc.
(Lond'.), 1935, 47, 733-746).—Methods for preparing single crystals of tin  aro 
deseribed, and the crystallographic orientation of the crystals determ ined 
optically, the m ethod employed being based on the character of tho etched 
erystal surface. Conditions in  which parts  of the erystal can be caused to 
tw in either by im pact or tension are inyestigated, and the determ ination of 
the energy relations for controlled cases of twinning is deseribed. W hen 
twinning oecurs, energy equal to 8 X 105 ergs is transform ed in to  hea t per 
cm.3 of erystal twinned. Tho mechanism of tw inning in tin  is discussed. 
lh e  tw inning piane is of the 301 type, of which there are 4  sets in  the erystal 
lattice. A sullicicnt component of sheer stress in  the righ t direction in  a  set 
of 301 planes is essential beforo tw inning can occur. W hen tension is applied 
in  a direction nearly  parallel to  the 001 axis the rcsult m ay be either tw inning 
or glide. AYhen there is a  com ponent of shear stress in  the appropriato
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direetion in  two or more of the twinning planes, tw inning occurs on tho piano 
in  which the com ponent stress is greatest.—J . S. G. T.

*Investigation of Slip under Shear in  Single Crystals o£ Tin. K . Bausch 
(Z. Physik, 1935, 93, 479-506).—Singlo crystals of tin  were so m ounted by 
soldering in  a  Polanyi extensometer th a t th rusts in  the slip-planes and slip 
directions were operative. In  the slip-planes (110) and (100) slip occurred in 
the direetion [001] w hatever the direetion of application of the tonsile stress 
in  the planes. The in itia l parts of the hardening curves followed tho cosine 
law of th ru s t stress; in  subseąuent parts intensified_ hardening was present. 
In  the piane (110) slip also occurred in  the direetion [111]; in  the piane (100) 
slip also occurred in  the direetion [010]. The meclianism of plastie deformation 
of crystals is diseussed in  considerable detail.—J . S. G. T.

*A Special Type o£ Unstable Solid Solutions W ith Anomalous Lattiee Con- 
stants. G. N a tta  (Naturwiss., 1935,23,527-528).—Very thinfilm s of platinum  
alloys are obtained by immersing silver or copper platcs in  a very diluto 
solution of platinum  tetrachloride and then treating  the deposit w ith nitric 
acid. F ilm s 10“® cm. th ick  afiord good electron diffraction patterns which 
show th a t they  eonsist of alloys the naturę  of which depends on w hether tho 
ratio  of the atom ie rad ii of tho deposited and depositing metals is or is no t 
smaller than  1. W hen platinum , palladium , or silver aro deposited on copper 
the diffraction patterns are those of a  cubic face-centred solid solution. W hen 
platinum  is deposited on silver, however, the frcshly-formed film has tho same 
lattiee param eter as silver, b u t th is  becomcs sm aller on keeping a t  room 
tem perature for some daysor o n h e a tin g a t 700° C. for a  few seconds, indieating 
th a t unstable silver solid solutions w ith  up to  50%  platinum  can es is t having 
the same la ttiee  param eter as pure silver. The change from tho unstable 
loose lattico into the stablo com pact lattiee is often accompanied by  a change 
in  colour.—B. BI.

♦Statistieal Theory of Superlattices. H . A. Bethe (Proc. Roy. Soc., 1935, 
[A], 150, 552-575).—The degree of order in  an  alloy crystal containing two 
sorts of atom s in  equal proportion is calculated statistieally, assuming inter- 
aetion between nearest neighbouring atom s only. A t high tem peratures the 
sta te  of tho crystal as regards order is sim ilar to  th a t of a liquid. A t Iow 
tem peratures tho crystal as a  whole is ordered; the structure is “ solid-liko. 
The order a t  long distances is restricted to  two or more dimensions. The 
long-distance order vanishes a t  a  critical tem perature, 0. Ali the physieal 
quantities, p lo tted  as funetions of T , exhibit a  kink a t  T  =  0, b u t no jurnp. 
This is owing to  tho fac t th a t  a t  0, two “ sym metrical ” states exist, haym g 
tho same energy. The derivatives of physieal quantities, e.g. specifie heat, 
exhibit jum ps a t  the critical tem peraturo, The ex tra  specifie heat due to  the 
destruction of order is ra ther large on tho low-temperature sido of 0; i t  is 
70% of tho ordinary specifie heat duo to  therm al m otion of the atom s (provided 
all atom s of the crystal take p a rt in  the transition. On the high-tem perature 
side of 0 i t  decreases to  about 10% of this value.—J . S. G. T.

*Intensity Measurements on Deformed Crystals and Solid Solutions. J .
Hengstenberg (with H . Mark, a n d ------ W assermann) (Ergelrnisse tech. Ront-
genbunde, 1931, Z, 139-150; Brit. Chem. Abs., 1934, [A], 1101).—The change in 
intensity  of X -ray  reflection for deformed crystals of tan talum , tungsten, 
molybdenum, o r potassium  chloride is proportional to the degreo of deforma­
tion. In  gold-silver solid solutions (4, 8, and 10 w t.-%  gold) an  inerease 
in the diffuse scattered radiation was observed, the Laue intensity  distribution 
being confirmed. D uralum in ahowed characteristic effects for both solid 
solution and deformed crystals.—S. G.

♦Laue Diagrams of Deformed Crystals. W . F . Berg (Z. Krist., 1934, 89, 
587).— [In  English.] The following facts relating to Laue X -ray diagrams 
of deformed crystals are exp la ined : (1) Laue spots of a deformed crystal
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are radially  olongated if the Laue diagram is taken by transm itted  X -rays,
(2) tho spots are sraoared ou t in  all directions in  a diagram  taken  by  reflected 
X -rays, (3) tho Laue spots on a  diagram  of a crystal deformed by bending 
round an  axis norm a! to  the ineident beam of X -rays, are elongated in  a  
direction perpendicular to  the asis  of deformation, (i) a  Laue diagram  taken 
by reflected X -rays is eom paratively insensitivo to  errors in  setting of the 
crystal.— J . S. G. T.

The Laws o£ Valence-Eleetron Coneentration in  Binary Metallic Alloys 
[Hume-Rothery Rule]. H ara ld  Perlitz  (Acta et Cotiim. Unit). Tartuensis,
1933, [A], 24, (2), 16 p p . ; C. Abs., 1935, 29, 4719).—Cf. Met. Abs. {■). Inst. 
Metals), 1933, 53, 629 and Met. Abs., 1934, 1, 297. The rule pi’oposed by 
H um e-R othery and  by W estgren th a t the valence-electron conccntration, 
o r ratio  of the num ber of valcnce eleetrons to  the num ber of atom s, is a definite 
constant charaeteristic of eaoh lattiee type, is shown to apply to (3-, y ,  and 
£-alloys. The values of tho constants are 3 : 2, 21 : 13, and 7 : 4, respectively. 
Since the constant is always greater th an  1, a  necessary condition for the 
esistence of these structures is th a t one of the m etals contributes a t  least
2 Y a le n c e  eleetrons and  the o ther component contributes no t moro th an  1 
valence electron to  the la ttiee  strueture. F rom  the actual existence and 
non-existence of the alloys th a t  can possibly be formed on the basis of this 
requirem ent, i t  is fu rther coneluded th a t  one of the eomponents m ust be 
a  transition  m etal w ith the eleetron effeet, or else either copper, silver, or go ld ; 
and th a t the o ther com ponent m ust be a  m etal of the B-subgroup, o r else either 
beryllium  or magnesium. If i t  be assumed th a t  the interm ediary phase w ith 
the p-, y-, o r e-structure has a stoichiometrie form uła, and  further, on the 
basis of its  magnetic susceptibility, th a t  the valenee-eleetron coneentration of 
silver in  its  alloys is one, then  the valence-electron coneentration of the m etals 
having the eleetron eilects, viz. manganese, iron, cobalt, nickel, rhodium , 
palladium , and platinum , is zero, and th a t of copper, silver, gold, beryllium, 
magnesium, zinc, cadmium, alum inium , germ anium , tin , and  antim ony is 
equal to the salt valence, while th a t of m ercury and  indium  is 4.—S. G.

Identification o£ Crystalline Substances by Means o! X-Rays. B. E . W arren 
(J. Atner. Ceram. Soc., 1934, 17, 73-77).—Methods for the preparation  of 
X -ray  diffraetion patterns of crystalline m aterials, the  significancc of an 
X -ray diffraetion pa tte rn , and its relation  to  the sample m ateriał are discussed. 
Methods are also given for identification by (a) d irect analysis of pa tte rn , and  
(b) comparison w ith  diffraetion patterns of known m aterials. Difficulties in 
classifying and cataloguing diffraetion patterns are deałt w ith.—S. G.

*A Simple Determination o£ the Space-Orientation o£ Crystals. H . E kstein 
and W. Fahrenhorst (Z. Krist., 1934, 89, 525-528).—A graphical m ethod is 
described for determ ining crystal orientation from results of X -ray  analysis 
by the  ro tating  crystal m ethod and  an  optional Laue diagram. The case of 
a  cylindrical crystal is more particularly  discussed, b u t the m ethod is 
applicable generally. Results relating to cadmium crystals are illustrated.

—J . S. G. T.
*A Graphical Method for Indexing [X-Ray] Spectra Taken by the Rotating 

Crystal Method. N . J .  Seljakow and E . I . Sovz (Z. Krist., 1934, 89, 601- 
606).— See also M et. Abs., th is vol., p. 101. A graphic m ethod is discussed 
for indesing lines in  X -ray  spectra taken  by tho ro ta ting  crystal method, 
ro ta tion  taking place about an  arb itra ry  axis. The m ethod is illustrated  by 
reference to lines in the spectrum  of a single-crystal of alum inium.

—J .  S. G. T.
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IV.— CORROSION

(C ontinued from  pp. 381-3SJ.)

*Structural Corrosion o£ Aluminium Alloys. I.—Electrode Potentials. 
n . —Structural Corrosion. G. V. Akimov and A. S. Oleschko (Trans. Research 
Inst. A ircraft Materials (U .S .S .Ii.), 1934, (18), 3-30).— [In. Russian, w ith 
English sum m ary.] Sce M et. Abs., i934, 1, 582, and th is vol., p. 58.—S. G.

Behaviour o£ Copper on Exposure to the Elements. ------  (Roy. Inst.
Brit. Architccts Advance'Coj)y, 1934, Apr., 4  pp.).—Brief notes are given on 
the form ation of na tu ra l and artifieial patina, on heat bronzing, and on the 
action of various natu ra l waters, on copper.—A. R . P .

*Corrosion of Magnesium Alloys. II .—Corrosion o£ Cast Magnesium Alloys. 
W. O. Kroenig and  G. A. Kostylew  (Trans. Research Inst. Aircraft Materials 
(U .S .S .R .), 1933, (4), 5 -58 ; O. Abs., 1935, 29, 4724).— [In  Russian, w ith 
English sum m ary.] Cf. Met. Abs. (J. Inst. Metals), 1933, 53, 195. Samplea 
of cast magnesium containing up to  alum inium  12-21, manganese 1-16, zinc
3-99, copper 2, cadmium 4-95, nickel 3-10, Silicon 0-69, and lead 0-82% were 
tested for corrosion in  solutions of chloride salts (ineluding sea-water), in 
distilled and tap-w ater and  in  a ir in atm ospheric conditions. Tho m ethod of 
measuring corrosion w as the same as th a t used in  the previous work. In  
sea-water magnesium containing manganese is more resistant than  when 
pure, the optim um  am ount of manganeso being 0-3-0-4% ; in  distilled and 
tap-w ater manganese has no eflect. Addition of alum inium  inereases the 
resistance of magnesium to sea-water and  partieularly  to  distilled and tap- 
w ater; the optim um  alum inium content in  tho la tte r case being 6-8% . 
A ddition of manganeso to  magnesium -alum inium  alloys inereases their 
resistance to  sea-water, the optim um  manganeso content being 0-3-0-4% 
for all m agnesium -alum inium  alloys ; in distilled and tap-w ater manganese 
has no effect on these alloys. Cadmium has a  beneficial effect 011 binary 
magnesium alloys in  distilled w ater, when its  content is 5% , b u t 110 effect 
on ternary  alloys. Zinc has no effect on tho corrosion of magnesium alloys, 
b u t its uso is desirable because i t  iinproves the meclianical properties of 
ternary  magnesium alloys. Lead and nickel are definitely harinful. Copper 
in am ounts greater th an  1% is harm ful to binary alloys, b u t when only 0-1% 
of copper is added to magnesium alloys w ith alum inium, zinc, and manganese 
i t  is som ewhat beneficial, partieularly  in  tho first period of a ttaek . Beryllium 
(0-25-0-75%) has no advantage over the other additions to magnesium. 
Calcium has no effect on magnesium or its  alloys. Commerciał magnesium, 
as well as its manganese, cadmium, and  zinc alloys, when etched in  acid 
solutions containing dichrom ates d id  n o t become more resistan t in w ater or 
soa-water, b u t w ith  m agnesium -alum inium  alloy tho resistance inereased 
600-700 times. I t  is concluded th a t none of the magnesium alloys investi- 
gated is suificiently resistan t to  corrosion by sea-water. In  distilled and  tap  
w ater tho best composition is alum inium  6-8, zinc 1-1-5, and manganese
0-3-0-4% . E tched cast E lektron is very resistan t in  a ir  in  atmospheric 
conditions. A bibliography of 49 referenees is given.— S. G.

*Corrosion o£ Magnesium Alloys. H I.—-Influence o£ Hcat-Treatm ent on 
the Corrosion o£ Cast Magnesium Alloys. W. O. Kroenig and G. A. Kostylew 
(Trans. Research Inst. Aircraft Materials (U .S .S .R .), 1933, (5), 5 -30 ; C. Abs., 
1935, 29, 4724).— [In  Russian, w ith  English sum m ary.] Magnesium alloy 
castings containing up to  alum inium  8-38, manganese 1-16, zinc 3-99, copper
0-51, cadmium 4-95, iron 0-11, nickel 3-10, and Silicon 0-69% wero heat- 
treated  in  an  eleotric muffle furnace. The samples were heated to 300°, 
400°, and  500° C. and  kep t a t  these tem peratures for 24-32 hrs. Some of 
tho samples were then  ąuenchod in  w ater and  some were annealed for 15 hrs. 
a t  150° C. Corrosion tests on these samples were carried ou t in  a  3%  sodium



428 Metallurgical Abstracts V o l. 2

chloride solution. H eat-trea tm en t decreased corrosion-resistance m  nearly 
all cascs. Microscopic analysis of the heat-treated  samples rcvealed th a t, 
unlike alum inium  alloys, tho magnesium alloys become, in  the hardem ng 
process, less homogeneous in  structure because of the form ation of smali 
inclusions d istributed  through the solid solutions of the alloys.—S. G.

♦Corrosion o£ Magnesium Alloys. IV.—The Corrosion o£ Magnesium and 
Elektron in  Contact with Other Metals. W . O. K roenig and  G. A. Kostylew 
(Trans. Research Inst. Aircrajt Materials (U .S .S .R .), 1933, (7), 5 -24 ; C. Abs., 
1935, 29, 4724).— [In  Russian, w ith English sum m ary.] Samples of m ag­
nesium containing alum inium  0-03, iron 0-04, and Silicon 0 -0 2 /, and of 
E lektron containing alum inium  8 4 , iron 0-06, Silicon 0-02, eopper 0-12, zinc
1-02, and manganese 0-36% wero placed together w ith  samples of other 
m etals in  a  3%  solution of sodium chloride, the circuit betwcen the two 
dissim ilar m etals was then  closed and corrosion m easured by th e  am ount of 
hydrogen liberated a t  tho magnesium or E lektron cathode. Sim ilar expcn- 
ments wero carried ou t in  0*5% solutions of potassium  chloride, sodium 
chloride, magnesium chloride, potassium  n itra tc , magnesium sulphate, 
potassium sulphate, and  sodium sulphate. In  all cases tlić corrosion of 
magnesium or E lek tron  was greater than  when placed alone in  the solutions. 
R e^arding the prom otion of corrosion in  3%  sodium chloride solution, the 
elements, arranged in  order of decreasing effect, aro : p l a t i n u m ,  alum inium, 
iron, nickel, eopper, lead, manganese, zinc, and  m ercury. In tcnsity  ot 
corrosion was directly proportional to  the size of the magnesium or E lektron 
samplc, up  to  a certain  ratio  between its  size and  th a t  of the other m etal 
after which tho intcnsity  decreases som ew hat; i t  is also directly proportional 
to  tho distance between the electrodes.'—S. G.

♦Corrosion o£ W rought Aluminium Alloys. W . O. Kroeing and JM. JJ. 
Bobovnikov (Trans. Research Inst. Aircrajt Materials (U .8 .S .R .), 1934, (IB),
4 -39 ; C. Abs., 1935, 29, 4723).— [In  Russian, w ith  English sum m ary .J A 
study  was made of the effect of lieat-treatm ent on mechanical properties and 
resistance to corrosion of (1) alloys of the D uralum in type containing varying 
am ounts of eopper, manganese, magnesium, and  Silicon; (2) m agnesium - 
cadmium—alum inium  and magnesium—cadm ium -silicon-alum inium  alloys, and
(3) alloys of the M agnalium type (magnesium np to  8 and manganese up  to 
2% ). Samples were heated  to 500° C. in  a b a th  of molten sa lt and  then 
either quenclied in  w ater o r aged artificially a t  150° C. for 3, 6, 12, or 24 lirs. 
o r naturally  a t  room tem perature for 7 days. I t  is conęluded th a t when tho 
eopper con ten t in  D uralum in esceeds 5-5-2% , lieat-treatm ent results in  a 
decrease in  mechanical properties. Alloys of the D uralum in typo containing 
0 '5-0-7%  Silicon are im provcd mechanically by artificial ageing and  to  a  lesser 
degree by ageing a t  room tem perature. The same alloys acquire a  p e a te r  
resistance to corrosion a fter na tu ra l ageing, b u t artificial ageing has an 
opposite effect because of separation of CuAl or MgSi a t  the gram  boundanes. 
I t  is possible to  regulate the separation of these compounds by changmg the 
ageing tem perature and  the duration , b u t th is will lead  ̂  to a  decrcase in 
mechanical properties. The addition  of cadmium to alum inium -inagnesiuni 
alloys does no t im prove their mechanical properties or inerease their resist- 
ance to  corrosion either before o r after hoat-treatm ent. Alloys containing 
up to  8%  magnesium and 1%  manganese possess high m echanical properties 
and good resistance to  corrosion, either before or after hea t-trea tm en t; the 
best composition, however, is 6%  magnesium a t  0 -5 -l-0%  manganese.

—S. 0r.
*On Corrosion Phenomena o£ [Ckromium-Nickel] W ire-W ound Radio 

Resistances on Steatite Insulators. E . Schtirm ann and W. Esch (Elekirotech. 
Z., 1934, 55,1003-1005); and  M itt. M ateria ł, Sonderheft 26,1935, 149 -lo l).—  
Corrosion phenomena liave been freąuently  observed on the chrom ium -
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nickcl alloy wires wound on steatitc  insulatórs for radio resistances. The 
cause of theso phenoinena has been traced to  the prcsenco of pyrito crystals 
in  tho s tea tito ; com parative tcsts on the reaction between powdcred pyrito 
and  nickel sheet and the electrochemical na tu rę  of tho corrosion have con- 
firmed th is eonclusion.—B. BI.

*The Causes of the Corrosion of the [Nickel and Constantan] Wires in 
Heating Pads. M. Popp (Kautschuk, 1935, 11, 60-61; C. A bs., 1935, 29, 
4725).—Experim ents by P . indicate th a t the explanation advanced by 
Schiirmann and E sch (Met. Abs., 1934, 1, 583) for the corrosion of nickel by 
asbestos is erroneous. No iron sulphide could be detected, either chemically 
or microscopically, in  any asbestos a t  the disposal of P ., nor does the literaturę  
m ention this im purity , and  osidation  w ith hydrogen peroxide, nitric acid, and  
potassium  chlorate-hydrochloric acid d id  no t give any evidence of sulphurie 
acid. The green oxidation produets on nickel and Constantan wires in  contact 
w ith asbestos aro chiefly nickcl chloride and cupric chlorido w ith  smaller pro- 
portions of nickel carbonate and copper carbonate. Various commercial grades 
of asbestos contain chlorine, p a rt of which is soluble in  w ater, and more of 
which is soluble in aqucous sodium hydroxide. The w ater exts. also contain 
magnesium, calcium, sodium, potassium , and Silicon and are in  some cases 
alkaline, in  others acid, to turm eric. The samples which contain the m ost 
soluble magnesium aro alkaline. Some of tho chlorine of asbestos can be 
estrac ted  only w ith acids. Accordingly, asbestos probably contains alkali 
chlorides, magnesium chloride, and magnesium oxychloride. Magnesium 
chloride is the  agent responsible for the a ttack  on tho m etal, by y irtue of the 
solution of tho hydrochloric acid in the m oisture present, and its electrolysis 
to hydrochloric acid  by the eleetric elem ent formed w ith the magnetite present 
as an  im purity . (Seo also following abstract.)—S. G.

The Causes of the Corrosion of the Wires in Heating Pads. E . Schurm ann 
and W. Esch (Kavtsc7i.uk, 1935, 11, 78-79; C. Abs., 1935, 29, 4725).—Cf. 
preccding abstract. Iro n  sulphide in asbestos was reported by Dammer and 
Tietze (Die nutzbaren Mincralien, 1914, 2, 246, 249). Popp offers no evidence 
to invalidate the conclusions of S. and E ., and the p a rt played by magnesium 
chloride should be substan tia ted  by esperim ents w ith asbestos containing no 
m agnetite.—S. G.

*Solution Eates of Zinc Electrodes in Acid Solutions. H . Móuąuin and W . A. 
Steitz (Trans. Electrochem. Soc., 1935, 67, 339-344; diseussion, 344-345).— 
See Met. Abs., th is vol., p. 162.—-S. G.

*Atmospheric Exposure Tests on Non-Ferrous Screen Wire Cloth. G. W illard 
Quick (./. Jles. N at. Bur. Stand., 1935, 14, 775-793; and N ot. Bur. Stand. 
Research Paper No. 803).—Atmospheric corrosion tcsts on 7 compositions (90 :
10 and 80 : 20 copper-zinc; 7 5 : 2 0 : 5  copper-nickel-zinc; 7 0 :3 0  nickel- 
copper; unalloyed copper; 9 8 :2  copper-tin , and 9 5 :5  copper-alum inium ) of 
non-ferrous screen wire cloth were carried ou t by the (U.S.) N ational Bureau of 
S tandards in  co-operation w ith the American Society for Tcsting M aterials 
over a  period of about 9 years. The specimens were exposed a t  P ittsburgh, 
Pa., in  a heavy-industrial atm osphere; a t  Portsm outh, Va., and Cristobai, 
C.Z., which have tem perate and  tropical sea-coast atmospheres, respectivcly, 
w ith some industrial eontam ination, and a t  W ashington, D.C., having a  normal 
inland atm osphere. A t the end of the tests a t  least one failure had occurred 
in  each of the m aterials exposed a t  P ittsb u rg h ; one of the m aterials (80: 20 
copper-zinc) had  failed a t  bo th  Portsm outh  and C ristobai; w hilst a t  Washing- 
ton  none of the m aterials had failed. The tensilo strengths of the materials 
before and  a fter exposure are compared. There was no consistent relation 
between the results of laboratory  acceleratcd-corrosion tests and the atm o­
spheric exposure tests a t  any of the locations.—S. G.

G G
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Corrosion in  Sea-W ater in W hich the Action of the Lower Forms o£ Life 
Play a  Part. O. Barenfiinger (IFasser, 1934, 8, (II), 44-48; C. Abs., 1935, 29, 
4496).—The action of the lower sea p lan ts and anim als on m etal and  wood 
in  sea-water is bricfly discussed. A  laccpier having a  benzylcellulose base is 
reported to  be particularly  effective protection against both  biological and 
chemical action. Tests show th a t th is lacąuer protects iron from the action of 
sea-water sa tu ra ted  w ith a ir and  carbon dioside.—S. G.

Corrosion by W arm  W ater and Its Prevention. L. W. H aase (Wasser, 1934, 
8, (II), 111-123; O. Abs., 1935, 29, 4496).—The action of w arm  w ater (50°~ 
85° C.) on m etals and  protective coatings used for pipes, various types of 
w arm -water plants, and methods of trea tm en t to  prevent corrosion are 
discussed.— S. G.

*Motor-EIectrolytic Current as a Factor in  Corrosion. 15. Newbery (Trans. 
Ełectrochem. Soc., 1935, 67, 223-231; discussion, 231-233).— See Met. Abs., 
th is vol., p. 163.—S. G.

*Voltaic Couples and Corrosion. 01iver P . W atts (Trans. Ełectrochem. Soc., 
1935, 67, 235-251; discussion, 251-257).—See Met. .k is., th is vol., p . 163.

—S. G.
On the Possibility of a Standardization of Corrosion Results. F . T od t 

(A lum inium , 1935, 17, 392-393).—In  tho present s ta te  of knowledgo on cor­
rosion problems the only safo criterion of the relative corrodibility of m etals 
is considered to  be the loss in  w eight espressed as grm ./m .2/day .—A. R. P .

The Chemist as Professional Corrosion Expert. F ritz  T od t ( Wasser, 1934, 
8, (II), 124—133; O. Abs., 1935, 29, 4316).—Discusses the chemical properties 
of-metals (as solubility of their oxides, &c.) which are im portan t in the m atte r 
of corrosion.—S. G.

V.— PROTECTION
(O ther th an  Elcctrodeposition.)

(Contimied from  pp . 385-38G.)

Ferrous Metals and High Temperatures. Proteeted Cast Irons and Steels.
Am. M atagrin (Industrie chimiąue, 1935, 22, 333-337).—This finał p a rt of a 
serial article discusses the value of alum inium, nickel, and chrom ium as 
protective coatings for iron and  steel destined for use a t  high tem peratures. 
Tho various methods of applying these coatings are described.—C. E . H .

fTinplate : Some Fundam ental Considerations. W . E . H oare (Proc.
Swansea Tech. Coli. M et. Soc., 1934; and Tech. Publ. Internat. T in  Bes. 
Develop. Coimcil, 1935, [A], No. 14 ,1-16).—A discussion of recent w ork on tho 
reaction between iron and tin , the iro n -tin  compound in  tinplate, and  its 
influence on the mechanical properties of tinplate, tho influence of annealing 
tem peraturo on the alloy layer, the mechanism of the coating of steel w ith tin , 
and  the porosity of tinplate.—E . S. H.

*A Study of the Yellow Stain on Tinplates. C. E . Beynon and  0 . J .  Lead- 
beater (Tech. Pitbl. Internat. T in . Res. Develo,p. Council, 1935, [D], No. 1,
1-11).—The yellow sta in  which sometimes forms on tinp late  during storage 
is due to  surface oxidation of the tin  in accordance w ith the  differential 
aeration principle; i t  can bo produced artificially by anodic oxidation. 
Difficulties in  lithographing yellow-stained sheets eannot be a ttr ib u ted  to  the 
stain , as such sheets p rin t satisfactorily when stoved a t  140° O. o r washed 
in  m ethylated spirits— treatm ents which rem ore the film of grease which is 
belieyed to  be responsible for the prin ting  difficulty. Yellow' stain  can bo 
rem ored by cathodic treatm en t of th e  sheet in  dilute sodium carbonate 
solution. Since this trea tm en t also removes the grease, the sheets can then 
be prin ted  w ithout difficulty. (See also following abstract.)—E . S. H .
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Causes o£ Yellow Stains on Tinplate, and Methods of Prevention. E . T.
R ichards and R . J .  Snelling (lllust. Z . Blechindtislrie, 1935, 64, 887-888).—• 
Seo also proccding abstract. An analysis is given of the conditions in  which 
yellow stains are produced; the prineipal contributory faotors are moisture, 
yentilation, tem perature, and the ąuality  of the tin  employed. Storagc in 
piles should be avoided. The staining is a ttribu ted  to  electrolytic osidation, 
and i t  has been shown th a t i t  can be remoyed by appropriate eleetrieal treat- 
m ent. P reventive methods are summarized.—P . M. C. R.

*The Determination of the Porosity of Tin Coatings on Steel. D. J .  Mae- 
naughtan, S. G. Ciarkę, and J . C. P rythereh (Tech. Publ. Internat. T in  Res. 
Develop. Council, 1935, [A], No. 7, 1-9).—Practical details are giyen of tho 
determ ination of tho porosity of tin  coatings on steel by the hot-w ater method 
and the modified potassium  ferroeyanide paper test. Im proyed methods 
for degreasing the specimens before applying the tests are deseribed. The 
speeimen is immersed in  boiling 1% w aterg lass solution for 1 m inutę and tlien 
washed in  w ater. A lternatively, the speeimen is made a  catliode in  0-5% 
sodium carbonate solution, nsing a sheet of nickel on each side as anodes. 
An e.m.f. of 4 v. is applied for about 1 minutę, u n til gas bubbles form freely 
on the surface. Exceptionally resistan t grease films m ay be remoyed by 
washing w ith  carbon tetrachloride, applying a  th in  coating of a celhilosc-base 
varnish, and then  degreasing by the catliodic method, whereupon tho yarnish 
film is detached and remoyes all the grease w ith it.—E. S. H .

*A Rapid Test of Thickness of Tin Coatings on Steel. S. G. Ciarkę (Analyst,
1934, 59, 525-528; and  Tech. Pvbł. Internat. T in  Res. Develop. Council, 1934, 
[A], No. 12, 4 pp.).—The loss of w eight of the speeimen on stripping the tin  
coating in  a solution of antim ony chloride in hydrochloric acid is determined. 
Tho a ttaek  on the basis steel is negligible. W ith hot-dipped tin  coatings tho 
underlying layer of tin -iro n  alloy is alm ost completely dissolved, and a  cor- 
rection for the iron constituent am ounting to one-third of the alloyed tin 
is necessary. Tho determ ination m ay be carried ou t on a  seleoted area by 
proteeting the res t of the coating w ith  yarnish.—E . S. H .

_ The Surface Testing of Tinplate. A. K arsten  (lllust. Zeit. Blechindustrie,
1935, 64, 820-822).—An apparatus is deseribed and illustrated for the optical 
testing of tinp late . The apparatus m ay be used w ith or w ithout a camera 
attachm ent, and a modification, adopted for the exam ination of the internal 
surfaces of cylinders, is sta ted  to  have proved yaluable in investigating cases 
of corrosion of tinned containers by foodstulTs.—P. M. C. R .

Tinplate M anufaeture. J .  Zeelander (Mach. World, 1935, 97, 637).— 
A flowsheet, which gives in  condensed form the wholo process of tinplate 
m anufaeture.—F . J .

Possibility of Substituting Zinc for Tin in Coating Copper Wire. V. P . 
K ibanoy (Zvetnye Metally (Non-Ferrous Metals), 1934, (4), 74-81; O. Abs., 
1935, 29, 4316).— [In  Russian.] The process of coyering copper wire w ith 
zinc is sim ilar to  tinning, excopt th a t  the tem perature in  tho first case is 450° C. 
while in the second i t  is 290°-310° C. The zinc coating is plastic and does no t 
crack or peel on tw isting the wire. I t  inereases resistanee 2-6-4-2%, depending 
on the size of wire, tho inerease being sm aller for heayier wires. The zinc- 
covcred wire, on vulcanizing, becomes coated w ith a  th in  layer of zincsulphide, 
which, lioweyer, has no harm ful effect on the wire or the rubber. The dilliculties 
inyolyed in  tho zinc coating process are oxidation of the liquid metal, in 
spite of the carbon protection, rap id  cooling which does n o t perm it the excess 
zinc to ru n  off tho wire, and the high tem perature of the operation. The 
la tte r m ight be overcome by  the addition  of o ther m etals.—S. G.

Zinc Galvanizing. Efiect of Impurities and Factors Goyeming Results 
with Various Types of Zinc. E dm und R . Thews (Canad. Chem. and M et., 
1935, 19 , 137-138, 142).—The m ost detrim ental im purity  in zinc for galyaniz-
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ing is arsenie, sińce it  reduces the fluidity of tho bath , results in tho heavy 
form ation of ashes, and  decreases tho ductility  of tho coating; addition of 
alum inium  elim inates to a greater cx ten t the evil effeets of arsenie, b u t in  no 
case should tho arsenie content exceed 0-01%, an  am ount which reąuires
0-03% of alum inium. Antiinony in  am ounts n o t oseeeding 0-01% produces 
a  brown coloration on the coating, b u t about 1 oz. of alum inium  per ton  of 
zinc prevents th is action. Copper should no t exceed 0-05%, and  iron should 
be kep t to a  m inim um ; lead is really  beneficial and up  to  1-5% m ay be 
tolerated, any escess abovo th is ligure settling to the bottom  of the pot.

—A. R . P .
How Far Below the Top o£ the Galvanizing Pot Should the Surface of the 

Galvanizing B ath Be? W allace G. Imhoff (Amer. Metal Market, 1935, 42, 
(134), 3, 6).—The best operating conditions as regards dep th  of m etal and flux 
in  the galvanizing po t are discussed w ith  reference to  the type of articles being 
galvanized. H eavy articles reąuire a  thick flux laj^er and sm ali or light 
articles only a  very th in  layor or none a t  a l l ; in  both eases i t  is advisablo to 
haye the po t as fuli as possible to  avoid crust form ation and to assist in  the 
m aintenance of an eąuable tem perature.—A. R . P .

Flux on Hot-Dip Galvanizing Baths. W allace G. Imhoff {Amer. Metal 
M arket, 1935, 42, (125), 6, 8).—A generał diseussion of the types of fluxes 
used on galvanizing baths, their functions and  propertics.—A. R . P .

Bend Tests on the Hot-Dipped Zinc Coatings Measured w ith Micrometer 
Calipers. W allace G. Imhoff {Amer. Metal Market, 1930, 37, (247), 5, 9, 10).— 
The operating conditions of 4 American galvanizing p lants are critically 
analyzed. T abulation  of the results shows th a t tho am ount of zinc deposited 
is a function of the tim e of immersion in  and speed of w ithdraw al from  the 
bath . W hen adherence is tho im portan t faetor a ligh t coating is best; 
ductile coatings are obtaincd by keeping the zinc as pure as possible, the 
b a th  well dressed and a  steady production through the bath  to  m aintain  an 
even tem perature therein.—A. R . P.

Metallizing an Im portant Factor in Prevention o£ Corrosion in  Refineries. 
H . R . Leland [OU and O as ./., 1935, 33, (45), 99, 168).—S. G.

The Leaflng of Aluminium Paint. P . H . F auce tt (Paint Yarnish Pro­
duction Mgr., 1935, 12, (May), 12; C. Abs., 1935, 29, 4605).—Microscopic 
obseryation of the drying of th e  alum inium  pa in t indicates th a t  a  circular 
cyclonic m ovem ent is set up in tho film because of tho escapo of the volatiie 
solvents. This causes the flat alum inium  particles to  align themselyea 
parallel to the direetion of m ovem ent of the liquid and in a  position to offer 
the least resistance to the flow of the liąuid past them . A  yiscous alum inium 
pa in t containing the optim um  content of alum inium -bronze was taken  and  
thinned w ith equivalent am ounts of petroleum  ether, petroleum  benzine, 
V  M and P  naphtha, No. 1 distillate, and  No. 2 distillate. The sample 
thinned w ith equal parta of these 4 liąuids showed cxcellent leafing properties 
w ith  resu ltan t inereaso in  hiding power of the product.—S. G.

VI.— ELECTRODEPOSITION

(Continued from  pp. 387-388.)

*Mechanism o£ Chromium Deposition £rom the Chromie Acid Bath. Charles 
Kasper (J. Ites. N at. Bur. Stand., 1935, 14, 693-709; and  Research Paper 
No. 797).—In  eommereial eleetroplating chrom ium is deposited from  baths 
eomposed principally of chromie acid in  which the chromium is sexivalent. 
A fter use, such baths always contain some triva len t chromium, and m any of 
the theories which haye been proposed for this process postulat© th a t tho 
chrom ium  is deposited from  the triya len t (or possibly bivalent) sta te , for
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wliich the chromie acid servcs as a  reservoir. K . prcsents evidence th a t tho 
electrolytic deposition of chrom ium occurs directly from the sexivalent State. 
The principal ovidence is the fac t th a t  relatively large additions of com- 
ponnds of m etals such as zinc, nickcl, cadmium, iron, and copper have no 
such effect on the behaviour of the chromic acid b a th  as would be espected 
if deposition occurrcd from the  triya len t State. I t  is shown by cryoscopic 
and spectrophotom etric d a ta  th a t the dichromates of these m etals are strongly 
ionized. Tho Iow efficicncy and high polarization in  chromium deposition 
are accounted for, and  certain paradoxes are explained. The possible direc- 
tions for im provem ent aro pointed out, b u t nono appears practicable w ith 
existing knowlcdge. A bibliography of 40 refercnccs is appended.—S. G.

* Influence of B ath Temperature on Chromium Hardness. R . J .  Piersol 
(M etałCleaningandFinisking, 1935,7,169-172; C.Abs., 1935,29,4677).—-With 
a ba th  containing 2-50 grm. chrom ium  trioxidc and 2-5 grm. sulphuric acid per 
litre and operated a t  a  current density of 1 am p./in .2, it  was impossible to obtain 
a hard chromium platc a t  tem peratures above 38° C. A t lower tem peratures 
the hardness incrcascd gradually  to  the łowest lim it investigated (21° C-). 
A t a current density of 2 am p./in .2 the hardest p late was obtained a t  43° C. 
and the eiTcct of the tem perature was esccedingly eritical between 49° and 
52° C., w ith a deerease in  hardness of from  100 to 5 units. A bath  containing 
250 grm. chromium trioside, 2 grm. sulphuric acid, and 3 grm. Cr111 per litre, 
operated a t  68° C-, produced h ard  deposits which were also very satisfactory 
as regards tex tu re  and smoothness. A t th is tem perature the rangę of current 
density which produced very  hard plates was extremely wide and was of 
im portancc for the p lating  of articles of irrcgular shape. The present results 
suggest futuro plating bascd on high current density and bath  tem perature 
and extrem ely rap id  rates of deposition of chromium for wear-resistance.

—S. G.
Industrial Applications of Chromium Plating. Jacąucs du Chatenet 

(M ttaux et Machines, 1935, 19, 270-273).—Comparative tests on special 
stecls, n itrided steel, and stcel protected by chromium plating showed th a t 
the chrom ium -plated specimen possessed a very high resistance to wear and 
corrosion. I t  is suggested th a t  more extended use should be made of thick 
chromium deposits, as ordinary stecls so protected can advantageously be 
substitu ted  for the more costly special steels. Optimum adhesion and 
texture of the protective layer are obtained by  its deposition in the^cold.^

*Direct Electrolytic Production o£ Copper Sheets. A. A. B ulakh (Zvetnye 
Metally [Non-Ferrous Metals), 1934, (7), 101-115; C. Abs., 1935, 29, 4268).— 
[In  Russian.] A study  was made of the optimum conditions for the electro­
ly tic  production of copper plate  on a ro ta ting  drum . I t  was found th a t 
successful deposits can be obtained a t  a  cathode current density of 500-5000 
am p./m .2 from a copper sulphate solution containing 150-200 grm. sulphuric 
acid per litre. A ddition of colloids is no t desirable. In terruptions of the 
current for periods of 0-5 m inutę had no harm ful effect on the quality  of the 
product. P lates up to 0-25 mm. th ick  can be produced w ithout the use of 
special compression rollers; for a thickness of 0-25-0-50 mm. compression is 
desirable, and for th icker plates compression is necessary. (Cf. U.S. pa ten t 
No. 1,952,762.)—S. G.

The Electrodeposition of Copper, Nickel, and Zinc Alloys from Cyanide 
Solutions. II .—Diseussion of the Results of P art I. Charles L. F aust and 
Geo. H . Montillon (Trans. Electrochem. Soc., 1935, 67, 281-297; diseussion, 
297-298).—Sce Met. A bs., th is  vol., p. 300.—S. G.

*Electrodeposits of Nickel-Iron Alloys. E . R aub and E . W alter (M itt. 
Forschumjsinst. Edelmetalle, 1935, 9, 17-21).—Cf. Met. Abs., th is ro i., p. 237. 
B right deposits of iron-nickel alloys containing 40-60%  iron can be obtained
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from solutions containing nickel sulphato or chloride, ferrous sulphate, 
magnesium sulphate, and eitric acid a t  a  -pn of 3-3-6. The higher th e  tem ­
peraturo tho lower is tho iron content of tho deposits, and  a t  100° C. tho iron 
decreases to 12-14% . H igh tem peratures redueo pitting, as also does 
addition  of Nekal, a  m ixture of alkali alkylnaphthaleńesulphonates used 
aa a w otting agent in  the textilo industry. Deposits w ith a  high iron content 
tend to  dovelop hair-cracks and have little  protectivo power against rusting 
when applied to  an  iron surfaco.—A. R . P .

Faulty Silver Deposits. Influence of Weighting Cements and Sulphur on 
Silver Plating.  ̂ E . R aub and  K. Bihlmaier {M itt. Forschungsinst. Edelmetalle, 
1935, 9, 29-35). Hollow articles of th in  m etal aro often weightcd w ith 
organie eemonts containing resins, asphalt, and oils w ith an  inorganic filier, 
usually  calcium carbonate; th is type of cement is a ttacked  by the ordinary 
silver-plating bath  and organie compouuds pass iritó the solution and produco 
rough, dark, and  usually porous deposits. Since there is no m ethod of 
remoying the objcctionable eonstituents from  the bath , i t  is rccommended 
th a t such articles bo p lated  before the cement filling is inserted. Particles of 
suspended silver sulphide in  the p lating  bath  produce nodular deposits; in 
this case the b a th  m ay be heated and  allowed to  res t for a  day  or two to 
allow the sulphide particles to coagulate and settle.—A. R . P .

*Cadmium-Zinc Alloy Plating from Acid Sulphate Solutions. Colin G. F ink  
and  C. B. F . Young (Trans. Ełectrochem. Soc., 1935, 67, 311-336; discussion, 
336-338).—Seo Met. Abs., th is vol., p. 299.—S. G.

*Studies in  Zinc Eleotrodeposition : Deposition from Ammonium Sulphate 
Zinc Baths. R aym ond R. Rogors and  E dgar Bloom, J r .  (Trans. Electro- 
chem. Soc., 1935, 67, 299-309).—See Met. Abs., th is vol„ p . 167.—S. G.

*A Further Study of Cyanide Zinc Plating Baths Using A l-H g-Z n Anodes.
A. K enneth Graham (Trans. Ełectrochem. Soc., 1935, 67, 269-279; discussion, 
279).—See M et. Abs., th is vol., p. 107.— S. G.

New Plating Anodę of Zinc, A luminium, and Mercury. ------  (Amcr.
Metal Marlcet, 1935, 42, (91), 6).—A brief deseription is given of the advan- 
tages of using zinc containing sm ali am ounts of alum inium  and m ercury as 
an anodo in  zinc cyanide plating baths (cf. preceding abstract).—A. R . P.

Electrodeposits on Aluminium. G. Elssner (A lum inium , 1935, 17, 376- 
378).—A brief account is given of methods of preparing tho m etal for p latin" , 
of the application of anchoring undercoats, and  of tho finał p lating  process. °

_^
Teehnological DeveIopments in  the Plating Industry. C. B. F . Young 

(Metal Cleaning and Finishing, 1935, 7, 165-168; C. Abs., 1935, 29, 4269).— 
A discussion of the electrodeposition of zinc on steel wires, the electrolytic 
trea tm en t of zinc or zinc-coatod articles which greatly  inereases tho resist­
ance to  corrosion and  im parts a  deep black colour to tho zinc, and the 
allowanco to be mado in  tho thickness of copper deposits on zinc to  com- 
pensate for the diflusion of zinc and copper during the plating. The electro­
deposition of tin  and indiurn are also briefly described.—S. G.

*The Use of a Modifled Haring CeU in Deteeting Electrode Reactions. 
Jesse E . S tarcck and R obert T aft (Trans. Ełectrochem. Soc., 1935, 67, 357- 
374). ith  the aid of a  modified H aring celi, tho deposition of silvcr from 
silver n itra te  and  from cyanide solutions was carefully studied. S tarting  
w ith estrem ely  low current densities and voltages, theso wero gradually  
i licreased and evcry slight break in  the volt—ampere curves repeatedly 
checked. Finally , these breaks in  the curyes are in terpreted  and assigned to 
certain physical and /o r chemical reactions. The cathode products detected 
were crystalline silver, silver hydride, and hydrogen; the anodę products 
wero silver perosido and oxygen. The characteristics and  properties of 
silver hydride formed a t  the cathode are discussed a t  length.—S. G.
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(O ther tlian Eleotrodeposition.)

(Confcinucd from  p . 388.)

*An Electrochemical Investigation of Solid Cadmium-Antimony Alloys. 
Arno Olander (Z. physikal. Cham 1935, [A],
•potential of cadm ium -antim ony alloys was determ m ed a t  240 -290 C ., tlie 
results indicate th a t  tho stable interm ediato phaso Cd&b has a  rangę of 
homogeneity of 50-50-5 atom ic-%  cadmium. The therm odynam ic relations 
and tho degrec of la ttiee  disorder of the phase have been calculated. A 
tablo is given showing the statistical ten n  of the tem perature coeff. of the 
potentials w ith  different degrees of lattiee disorder.-—B. Bi.

*The Hydrogen Overvoltage and the Anodic Behaviour of Tungsten m 
Aaueous Solutions of Potassium Hydroxide. M. do K ay  Thompson and C. AA . 
Rico, J r .  [Trans. Electrochem. Soc., 1935, 67, 71-78; discussion, 79). See

'^ T h e ^ M c c h a n is m ’ of Conduetance. H iram  S.̂  Lukcns (Trans. Electrochem. 
Soc., 1935, 67,29-36).—Presidential Address. See Met. Abs., th is v o U p . Ju l.
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(C ontinued from  p . 3SS.)

*TJse of Pure Oxygen in Lead Refining. D. M. Chizhikov and M. N . Sokolov 
(Zvctnya Metally (Non-Ferrous Metals), 1934, (7), 5 9 -/3 ; O. Abs., 1935. 29, 
4303).— [In  Russian.] Oxygen was blown through molten nnpurc lead, 
contained in  an iron crucible a t  lower tem peratures and in  a clay crucible 
a t  higher tem peratures, by means of a  porcelam tube. A t 3o0 -500  O. a  
considerable tim e is reąuired  to  remove all tlie ismo, a r s e m c ,  antim ony, and 
tin , which leads to  tho form ation of h tharge ( 4 0 ^ /  /0 by weight of 0 ). 
A t 860°~900° O. the rem oval of the im purities is alm ost complete m  o 1U 
m inutes, and lithargo form ation is only 4-0-5-5%._ As compared w ith  a g , 
oxygen śpeeds up the reaction and, therefore, results m  a savm g of fu e l .-S .  G.

IX.— ANALYSIS

(C ontinacd from  pp . 388-391.)

Determination of the Fineness of Silver Alloys by
Bihlmaier (M itt. Forschungsmst. Eddmetalle, 1935, 9, 22 24). ^ e ta ils  are 
given of the tests using standard  needles and a special H > .03 H 2p U 4 aeid 
m ixture. The m ethod is applicable only to  Cu-Ag alloys, and  w ith pract.ce 
is accurato to ±  2%  for alloys containing 60-100%  „nd

A Very Sensitive Reagent for Aluminium. Separation o£ Aluminium and 
Beryllium. T. Gaspar y  Arnal (A nal. Soc. F is.
871).—Tho reagent consists of a  solution of 20 p  litUe
in 670 c.c. of w ater to  which is added 400 c.c. of 9 6 ^ 2H 5OH. Assii 
as O-O9 m e of Al in  1 c.o. produces an opalescencc. For gravim etnc 
work the prccipitation is carricd ou t in  a boiling solution, and tlw  precipitate 
is dried a t  8oo-90° C. for weighing; alternatively a known am oiun to f-ea  
m ay bo added and the excess determ m ed by titra tio n  w ith  K ^ O ,  a 
removing the  preeipitate. Be gives a  precipitate under , t ,
as Al b u t the Be compound dissolves on addition of v a te r  -nhereag 
compound rem ains insoluble.—A. R . P .



G0WTh% V ^ f  ̂ °Pw ^ entificati0,a  °£ the E1«meuts o! the Platinum  Group and
w n i m  fy r  f ? 1** a H erm an Schneider (.Mikrochemie, 1935, 17, 
OH m  p l  English.] Au u  oxtracted from the solution by shaking w ith 

55«  5  ?? ° ! * , cx trac t (after evaporation of the soivent)
?  ca,ffeme affords golden hair-liko crystals. Tho anueous layer from tho

? ? aC OU ^  H  T 1 , H 'N03 in  a micr°-<listillation apparatus to  remove 
the Os, and the rtaKlual solution is d m d ed  m to several portions. P d  is testcd 
for by addition of HG1 and dimethylglyoxime in  tho usual way. A second
?nundntlłS ^ P solid m ethylam ine hydrochloride; a  deep grcen riii" 
round tho circumference of tho drop and tho form ation of green erystals as 
tho solution evaporatcs m dicates R u , while an  im m ediatc red crystalline 

■ precipitate (ootahedra) m dicates Ir . To a  th ird  portion is added m-toluidino 
hydrochloride; sheaves of yellow crystals indicatc P t. Thero is no known 
S n ^ A f rea° l ^ n  ? ?  1 iab .les arc 8iyen showing tho behaviour of the P t  
Ł *mu ° n ’lC ® aii?  U™ I art ŝ a  arSc num ber of organie reagents.—A. R . P  
di « Determmation of Tnvalent Chromium in Chromie Acid and in Chromium

a ^ m m  ^  Wil,ard ^ Ph*ena Yo- ge '> 347-356; discussion, 3o6).—Seo Met. Abs., th is vol., p . 171.

*Microehemical Determination of Gold in the Presence of Palladium and Tin
J .  Donau (Mikrochemie, 1935, 18, 11-17).—Alloys containing P d  and Sn 
should be given a  double m ąuarta tion  w ith the Zn-Cd eutectic alloy the beads
b T f f  th^YSnO +  A \  ■ I" concen^ i t e d  H N 0 3. D ecantation and wash-
J °  , [S , 2 +  resl(iue are effected in  a  eentrifuee and tho SnO
»  rem oved by heating w ith N H 4C1 prio r to weighing the Au - A  R , p? 2 

® Determination of Metallic Magnesium, Magnesia, and Magnesium

W L S  ° & l  S rS -
dw eloped for thelinalyskof^cnide efeć tro ly ti^M ^^ontain in" M" 0  an*cfMgP°

s ‘r s  Ł r :  r ;u? ,01icc:Hmtered. 011. i l ie  residue is then  tron,tor! w ith riiiufn A«r\rr i • i 
dissolves the Mg. In  the second m ethod? % 0  is first c o i S t e d l n t o  MirF 
w th  AcOH v  ;n he then  dissolred from the m ixture of Mg and MgF!

31 2 2 a r° determ ined by the first m ethod.--S . G. °
Yolumetnc Determination of Tin Usine- Varimio p fl4„n;n„ * *

dissolve in  200 c.e. ho t w ater, and neutralizc w ith HC1 A dd 400 c c HCl’

* * i i  Jlf i ;  /°  are tho most  satisfactory.—W  A C X

d » o l™ d  in H X 0 , , „ d  the F e pemoTr f  by double f r c e i p M *  U ih  K H ^O Ł
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The filtrato  is trea ted  w ith KCN un til it  assumes a  elear orange colour, then 
w ith CH,-CO,H un til acid to litm us, saturated  w ith H 2S a t  above 60 C .under 
pressure, cooled and  filtered. The precipitate o f / 1’8 ’, CuS; / ' 1 T>, 
dissolved in  H N 0 3 and H 2SO.„ the Cu removed w ith H sS, and the Pb  w ith  
N a,S after addition  of oitrie acid, N H 4OH, and KCls, and finally pure /inS 
is precip itatcd  by  acidifying w ith formie acid and passing H 2S as before. In o  
ZnS is converted into ZnSO, for w eighing—A. R . P.

Ouinaldinic Acid as a Microchemical Reagent. I.—Eshmation of Zmc and 
Its Separation from Manganese. P riyadaranjan  R ay and Mukul K nm ar Bose 
(llikrochemie, 1935, 17, 11-13).—The m ethod previoiisly deseribed [Met.
A bs., 1934, 1, 194) is adapted  to  nucro-analysis.—A . B . I .

Quinaldinic Acid as a Microchemical Reagent. m . —Estimahon of Zinc 
in the Presence of Iron, Aluminium, TJranium, Beryllium, and 
P riyadaran jan  R ay  and  Mukul K um ar Bose (Mtkrochemw, 193o, 18, bJ J l) .
The prccipitation is madę in  slightly ammomacal ta rtra to  solution and the 
excess of N H 3 is rcm oved by  blowing a  current of a ir  ovcr the surface of the
solution a t  60° C. before filtering.—A. R . P.

On the Microchemical Determination of Zinc by Means of Anthranilic Acid.
Cli. Cimcrman and  P . W enger (3hkrochemie, 193.), 18, J  is
The m ethod of P unk  and D itt (Met. Abs. (J. Inst. Metals), 1933, 53, 4o i) is 
modified for microchemical work.—A. R . P .

X .— LA B O R A TO R Y  A P P A R A T U S, INSTRUM ENTS, & c.
(See also “ Tcsting ”  and “ Tem peraturo M easurcment and Control. )

(Continued from  pp. 391-392.)

*An Induction Fum ace in which Motion oiI the B ath is EUminated e .|. For 
the Melting of Light Metals. E . F r. Russ (Z. Physik, 193o, 93, -20  i ib ) .  
Devices for rcducing or elim inating m otion of the liouid m etal b a th i n ^ u U io i  
furnaccs arc suggested. Motion of the bath  liouid is a ttn b u ted  to  diyerąencc 
of the currcnt stream  lines from parallelis.n and the dcYiccs p r o p o s e d  el.m inate 
th is dirergence. The elim ination of m otion of the bath  in  the case> o 
alum inium results in  castings being produced w hich are gas frec, and \c ry  
little  m etal is lo s t by burning.—J .S .G .T .  w;™  r  T

*Fum ace Temperature and Heating-Rate Control by __1
E ddy, F . W .  Vigelius, and E . C. Davis (Instruments, 1935, 8, 174 -1/b)- 
Typical current and tem peraturo curves are given to  show th a t the 
perature of a sm ali laboratory resistance furnace can be yaried a t  any dcsired 
constant ra te  by choosing a suitable startm g current and 
uniformly. An arrangem ent for reproducmg current (and thus I® * * *  
runs consists of a control wire, m o u n te d  under tension m  a glass
coimected in  scries w ith the furnace. lh e  dilation of , , ,  bu t
power-driven rheostat. Normally, the m rc  18 kep t a t  constant_knfeth, bu 
by ro ta ting  a  com m utator the leng thof tho wire, and thus i \P‘ •
can bc uniform ly varicd. F luctuations ̂  in room tem perature have no
appreciable effect on performance.—J . C. C. . .  u H s

An Intense Glow-Discharge Tube for the Spectroscopic In jeshga tK m oi 
Very Smali Masses of Materiał. H . Schiller and H .
1935, 93, 611-619).— A glow-discharge tube, suitable for th ?„ J>
investigation of estrem ely  m inutę samples, is deseribed. ^he  apparatus
has already been applied to  the dctection of 
(lutecium), terbium , sam arium ,scandium , th u lium ,y ttnum , r  >
and  europium .—J .  S. G. T.
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XI.— PHYSICAL AND MECHANICAL TESTING. INSPECTION 
AND RADIOLOGY ’

(Continued from p. 392.)

Sc 1'-aC,ef ' J ' M< W nldranl (IU u m in Jm .E n g in eer  (hond.), 1934, 27, 163-164; Sci. Abs., 1934, [B], 37, 427).—The eram ination
• surfaco for tho detection of m inutę fiaws is genorally carried oufc 

b j observmg the reflection of a lum inous objeot in  the surface Tho fławs 
causo local distortion  of tho image, b u t in  order th a t this m ay be noticcablc
I Ł *  E u  w  “ T ' 1'™ -”  —  b .  of

f ' clesorlbe,s f  specially designed source consisting of an  
estendcd b n g h t surface erossed by a  num ber of dark  strips. The effect of

S f T h o K S ^ °T tion 01 thc image o£ suoh a source *  ̂
9 m ° l # k  BÓren'mfi RT,‘art} S°dcrberg W m er. Soc. Mech. Eng. Advancc 
s t rc n k h  W l nfPP,)T  fu(ndamen.ta l aspects of the problem of the
strengtn  and safety of machino parts  is reviewed m athem atically  w ith esnecial 
referenee to tho behayiour of stainless and  o ther special s t e e k J t  h igT tem - 
peratures and under torsional, tensile, and shear stresses.—A. R . P .
___° n i he Metallurgical Inspection oE Engmeering’Materials.
l ^ i . - L . '  A O. ’ 1933- 1934’ 49’ 66-72).— See M et Abs., 1934,

Commercial Testing of Engineering Materials. I.— FTensile ComDrp^inn
Tests W ^ -T 6 Testsi  n -—Ductility Tests on Sheet Metals. ’ m .—Im pact
1935 97 Ofn° WH'1 r f l  ny ,V HnodnoSS Tests- J - TrickeU World,

, 19 °V 98- 3i '  29- 30’ 55-60).—Desoribes and
the toiurik w  ' ■1 test;pl000’ the tensile testing-machine, makingtensile test, comprcssion and transyerse tests. (II.— ) The Erichson 
cuppmg tes t and the Olsen duotility  test. ( I I I . - )  The Izod and Charny

3 1  K o {n l n?tehed W  & v - >  T^ cal
“ Ł t l  Z  m l u h - The Brinc11 bal1 bardness t e s t . - F .  J .
tion offl^W aW B  T f iH eT atm g £ ending Strength of Wires. Construe-
1934 (221 <n n rf > q Machinę. W erner Eriedm ann (M iii. Wohler-Insł., 
iJ-i-i, (22), 91 pp.).—See also Met. Abs., th is vol., p . 174. To avoid fracture

m ^ n e  nf l l der3/ n -th ^ F6ppl_H ey# amPf a ^ rn a t in g  bending
modifleation T U f  SupPort* »  the Srips is «com m ended ; eyen w ith th i l  
iioldcr^ A *?• alum inium  speciroens freąuently  fracture in  the
v  . . modification of the m achinę for testing wires no to 3 mm in

A lX «  coDnrCrSCribld th ° rcsults °b tained  w ith i t  in steel, alum inium ,
PiP? i + , va" ous1 bronze m res  in the annealed and hard-draw n

o f2 1-2 8 mm S f e t e r f  “5 1 0 1 1  ° f ^  rCSUltS iS givcn below for ™
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Tensile  
S treng tli (A),  

kg./cm.*.

M odu lus o f 
E la s t ic ity ,  
Jcg./cm.2.

A ltc rn a t in g  
B end ing  

S trength  (Jl) 
(2 x 10* re- 

Tersala), kg./ 
cm.1.

R a t io : 
M/A.

Soft copper .
Hard copper.
Hard aluminium 

(99-5%) . 
Aldrey
Cadmium-bronze . 
Tin-bronze .

2300-2400
4500

1500-2000
3000-3300
6100-6300
5800-6600

1-3 x  10' 
1-3 x  10'

0-7 x  10®
0-05 x  10'
1-34 x  10' 
1-3 x 10'

1235-1300
1295

590-920
1060-1250
1656-2020
1370-2120

0-54
0-29

0-34-0-53
0-34-0-40
0-27-0-33
0-23-0-32

—A. R. p.



t Materials Testing Machines. 0 . H . Gibbons 
(31 31-38- 14 (1), 31-30; and Instrumenty, 1935, 8, 48-49, 76-78, SI.) 10-, 

130-132, 156 - 159 ).—Sce Met. Abs., th is vol„ pp. 28, 111. This very com-
prehensivo review of tension-com pression-transverse testing machines is con- 
cludod. A bibliography of 79 roferences is contam ed m  foot-notM. A 
tabu lated  comparison of the design features, accuracy, and sen s itm ty  of the 
principal modern typeso f t e s t i n g  machines concludes tho senes as prin ted  m  
Baldwin Locomotines, b u t is om itted  from tho reprin t

♦Endurance Bending Strength o£ Cons ructional Parts a Socfafe, Boss 
Heads, and Similar .Toined Parts. A T hum  and F . W underlich (M itL  
M aterialmufungsĘSbi Tech. Hochschule Darmstadt, 1934, (5), 82 pp.).. 
E ndurance tests on flat and  round rods of vanous m e t a l s  w ith  one end 
SStodta yarious shaped sockets and bosses haye been made under y.bra 
tional stresses to  ascertain the effect of such joints on the strength  of coinplcx 
atructures The endurance strength  decreases w ith  the p r e ^  idfc the 
socket and  tends to reach a lim itm g value depending on tho naturę  of the Z 
metals in  contact, which is lower tho more sensitive , ,  tho r o d n o t e h  
effects and hi«her the softer the m etal of tho socket. Oil in  the junction 
raises the endurance strength, b u t graphite has no e®eot. a^ df | ^ ^  ^ n^ ear 
reduce i t  Tho eifects of surface condition, case-hardemng,, fractional -near, 
S . ,  a r o  c o i is T d e r e d  chiefly w ith  refercnce to ferrous metals. Numerous
practical examples are diseussed in detail. A. I . . __
1 *Modulus of Elasticity. L to n  Guillet, J r .  (Rev. MU., 1935, 32, 0I-6SK A 
stndv of the modulus of elasticity  in  tension and bending. M ctnoas ot 
determ ination are diseussed. A tten tion  is directed to the ^
of tem peraturo, a yaria tion  of 5° C. resultm g m  an er:roi of ł to  ° r f « o ^ 5 / o .  
The practical adyantages and theoretical di^dvantajges of the ^  8
method of determ ining Young’s modulus are detailed. The

S S tt  t S  £ t& S tL  -

ascomposition and treatm ents on modulus yalue and  gives a short bibhograpf j

Tensile Testing Machinę, 2-75 kg. Jor Smali Tęst-Pieces ^  Giuilei-y 
(Rev. M et., 1935, 32, 58-60).—A sm ali hydraulic machnie of tho benc^ typc .

•H m  Machinę te r  H a ito i®  T e *  oi M S  B . Sulllen- { “ f r g Ł

Carbide for tests of hard  steols. H . S.
r a d i o l o o y

*Radiography o! Fine Flaws in  Metals. A. G f S f t
1935 8 235-247).—Cracks and erack-like voids present t  
problem i f t b e  r & p M o  exąm ination of ^ t r u o t n r o s .
determine tho practical lim its of esam m ation a ,icc arc civen and
been examined. E xam Plcs of typical cracks found m  p r a c z e  arc giyen ana
a m ethod of radiography applicable to cylindnca o J __^  ^

Inspection o£ W e ld s -W ith  Particular
B . Isenburger (Weldmg Eng., 19"^’ 20, 1 j ’]-nta 0n  the choice of suitable 
radiographic inspection are t  tcchnique and correct
eąuipm ent are giyen, and  the im portancc oi 
in terpre tation  is emphasized.—H . ' '  • l i .
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fThe Application of Very Hard X-Rays to the Testing o£ Materials A
<‘1 r i( 'dekłrotech. Z ., 1035, 56, 425-428).—Reasons aro givcn for tho use of 

very  liard X -rays m  the testing of m etals and some of the ir tcchnieal apnlica- 
aro discussed w ith  reference to  examples. A deścription of the neccs- 

sary apparatus and of the precautions to be taken  in  its use is also given
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XII.— TEMPERATURE MEASUREMENT AND CONTROL

(C ontinued from  p . 393.)

W vr,n1yerai’|I'e .,.Methoiis in Aluminium Switchgear. C. Geier
l j  ’ a n d ,W - H elhng (A lum inium , 1935, 17, 375-376).—The yariouś 

°°uipounds, chicfly derivatives of mercuric and o ther iodides 
usually employed for indicating dangerous inereases in  tem peraturo bv a

| o te « ^ » Cl S ^ ”o S ^ °E T MUm ‘"'“ cl,s“ r “ “ “  " ° "  "

W 337l82 ) 3 * n I m l■ MelroL i Standartizatzii,• i i ,  (132), 3 11 (in French), 29-33 (m R ussian); C. A bs , 1935 29 46411 _
A eomparison over the rangę 300°-1300° C. of tho In ternational T e i p S t u r e
Scalę as determ ined by the m elting points of gold, silver and antimom-
w ith a  seale determ ined by the m elting pointo of zinc, antim ony, and copper!

fi(in?naljZav 0n °f F1® luternational Temperature Scalę in the Interval" 0 = 'tn 
600 C. by Means of the Platinum Resistance Thermometer. V A Yakovleva
2 2 - ^ n ^ l ^ b ^ - I l ^ 0^ 61' ■nSL MetroL i SUlndartizatzii, 1933, (132),l i  za b ili  ±<rcneh), 41-44 (in R ussian): O. Abs., 1935 29 4(1491___A
m ination of tho melting point of antim ony is included.—S. G

Realization of the Fundamental Reference Point of Optical Pyrometrv

“ T * » i  c - M ' - ’ w  29. M t y - t j ę L ,  , nd m l h o ? “ o J e S o d .
(in 

S. G.

XIII.— FOUNDRY PRACTICE AND APPLIANCES

(Contm ued from  pp. 303-395.)

» “ ” ■ łs & t g :
ussian.] By blowing a ir through m olten bronze scrap tho 7’inc in  it  was

the Iimit- W ith m olten scrap c o n tm in ,  2 e  1-09tm  18-2/, copper 79-19, iron 0-03, lead 0-92, and nickel 0-10°/ S e  f w j  

of cuprŁ  f e t T E f  air/ ° r 6> - - 20 “ inutes a n S i S & t  a d d i t n
»° « : a 7 g  i f t a r a g a t '  r  0,° 8' *• 12 ” • - » » * *  <■»

Foundry Prodnction of Nickcl Silver__TT T  T? / i r  / 7 r
Alloys, 1935, 6, 175 -180 ).-T he choice óf f s u f t o l S  d S d f ?e r(S S c k e f  

S S f c S S Ł "  £ S T S L ,  f-UiCOn *****  ^  touds to  i r o d ^ e  p o t t

«eUoViinedrby th° Thetest
as d e t r ^ e d l n  s S io i f  I ^ r
and illustrations sho°ring the e l M ^ mier™ s ™ p l e s  
methods of moulding Jand casting are giyen.—A. R. pw m dlzers and  correcfc



Foundry Practice Jor Nickel Silver (Including Some Other Nickel-Contaming 
Non-Ferrous Alloys). Jam es A. R ab b itt {Japan Nickel Information Bureau 
W o r k S  Z S o L ,  C-16, 1935, 100 p p .) . - [ I n  Enghsh 
Tho ąua lity  of raw m aterials, melting equipme>iit and practice, and moulding 
techniąue are discusscd. Scveral alternativo procedures for melting mckel 
brass are described, b u t the recommended method is tha specifred by tho 
R n in cse  N a w , in w hich a  50 : 50 eopper-niekel alloy is lirst made an a  
ingotted. Partieulars of permissible im purities in m ckel-brass cMtmgs and 
tvnical charge slieets for nickcl-bronzes, mokel-aluminium-bronzes, and lig 
alloys aro given. A list of typical nickel-brasses, w ith their trade names 
and eompositions forms an  appendix. H . W . U. H . -o i ui (Zwinne

*Removal o£ Sulphur from Tin and ^  Alloys. A. A. B ulakh ( M n y e
Metally (Non-Ferrous Metals), 1934, (8), 115 110, G. - ., > > ilca,ted
TTn Russian.l T in  (285 kg.) contam ing sulphur 0 '2  and iron 0 0 1 /0 was he 
to  530° C and soditim liydroxidc was added in the f o l l o w m g  m an n er: fir ,
5 k -  was added after 25 m inutes the slag was removed, 5 minutes later
3 kg. sodium hydroxide was added and after 25 m inutes th o s  ag w as rem 
The resulting m etal eontained a traco of sulphur and 0-11 0 in> .-->

♦Melting Zinc Dust under Fluxes. N . N. M urateh and  Or. K-. MarKaroy
(.Zvetnye Metally (Non-Ferrous Metals), 1934, (2), *0J o  ® V ' lk j-
oo d‘u u )  — ttn  Russian 1 NH.C1 and  M CU +  N aH S 04, where M  is autan
5 3 S Ł  i ,  * * ,* * ■ * *  * *  j s r r z s s a r i
P S  V ™ Ś o  + m b tw &  +S  C i  p»“ e+d S s £ £ * „

E ieot o fK ap d  Coolins on the Bistmbnfion oi “  “ i I J T c  ^  •
Zudin (Zvetnye. Metally {Non-Ferrous Metals), 193 4 ,(5 ) . 115-1 0 , .
1935, 29, 4303).— [In  Russian.] R apid  cooling of zinc mgots results m  
finer erystal grain and  moro unifonn d istnbution  of lead.—b. y -  

Joint Plates and Joint Grids. J ,  W- Molder 
4221__Tłu; use of jo in t plates and jo in t grids m  the makin^ of larg g
f f i h k Ł  boxea aro „ot „ j i la U o  ™  ^ d Z f - 5 ' - W ? *
both plates and grids and their operation are described ̂  d e ta iL - J .

Die-Casting with Machines o£ Simple Design. Charles O. H erb (Macninery 
l i m  1 41 (509-672).—H and-actuated  sem i-automatic die-easti g
inachines can be used economically for making smali parts up to 1 lb m  w e ig ^  
a t  a  rato  of 4 to  10 “ shots ”  per m inutę. D escnptions are „iven °  -  
for use w ith  such machines, one casting S lead b a tte ry  bushings and the other

a K D i e ^ S m e d H u J s ^ d £ £  E . S te ran  (Mech. World 1935, 97 5 - 6 ) . -
An e ^ m S e  Ig iy e n o fe T o n o m  ies effected by su b s titu tir .g d ie -e a sh u b sa n d  
caps for parts previously made from pressings ( h u b s )  and brass !^ d - c ^ tm g s  
Ł  The details of the mould used are illustrated  and  described, b u t the 
composition of the die-easting alloy is no t giycn. p -nr \ [ ueu er

tA m erica Appreeiates Zinc Die-Castings ! And Germaay ?
(Maschinenbai/, 1935, 14, 67- 72) - T h e  present
industry  is discussed and tho use of zinc die-castmgs i i __j_. g
m etals is reviewed in the ligh t of modern metallurgical knowledge. K . b.

X IV .—SEC O N D A R Y M E T A L S : SC R A P , R E SID U E S , & c.

(Contlnued from  p . 393.)

open-hearth fum aees and Bes-
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a t t i*  MnVerte\Tf?rfthe r?finil¥  "f °°PPer from brass scrap and orude copper, at the Moscow Molotoy plant, led to the following conclusions : (1) tlie cost
r L v 5 r Z g m  f nverters is only J  of th a t  in tho open-hearth; (2) one 
conyerter can produce as m uch as 3 open-hearth furnaces; (3) rem oval of 
antim ony is complete m  the converter and  zero in  the open-hearth; (4) con- 
sum ption of coke in  tho conyerter is 10% by w eight of th a t in  the open-

ih 9 °l! 30%  weigŁt; (5) recoyery of zinc in the conyerter is 
greater thani m  the open-hearth; (6) conditions of work a t  the convertcrs 
aro m uch better than  a t  the open-hearth.—S. G.

Extraction of Zinc from W aste Materials at the Belovo Zinc Plant. V F
m fi6r f t i  i? U y  (N m -Ferrous Metals), 1934, (9), 14-22; C. Abs., 
Uóo, 4711).— [In  Russian.] A description of methods used in  the 
-ecovery of zmo scrap, dust, and other waste m aterials.—S G
F  rIn “ a! Non-Ferrous Metal Scrap. Its Classiflcation and Preparation.
E . G. W ertheim er (A?ner. Metal Market, 1935, 42, (98), 5 ; (99), 4).—Practical 

+£r  S0/ . ting and oIassifyiJig scrap m etal from foundries and 
u  accum ulating nniform  parcela which are more

readily saleable and fetch b e tte r pnces than  do m ised  parcels.__A R  P

T“ f 0Ils- . Rioh rd  V‘ B “ mo (Amer. Metal
oSp metalS;i(?Ŝ u!ŝ  -I! r !? !1 SS1°n°f the ̂ methodaf°r di8P°sinS
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XV.— FURNACES AND FUELS

(Contlnued from p. 395.)

Ą m źin ium  AUoys. L. H . K napp (Elect. World, 1935, 105,
lQ fińn ?h fTi u  i ?  f t  accounfc of a sodium n itra te  bath , employine
o p e r a W  a t  94°0° ^  1, y -tWCnty'f? -  7 'kw ‘ CasWn immeraion P a te ra, ?  T  3 ?■> bavm S a contam er made of l i  in. welded boiler 
plate, and used for heafc-treatmg alum inium  alloy aircraft parts.__J .  C. C

i 9 3 ? ^ 4 6 3 8 i F u r h f s'  T  Guj U,0n (^ ST ’ 1935’ 44> (18>- 31; c .  Abs., U do, 29, 4038) — rh e  generation of heat in tho fum ace and its  transm issioń

ftfa n d amarS .^ S  G.te “  “  dCpCndCnt °n COnstl'uction- of
lAir-Heating Blowers. E . Schirm (Feuerungstechnik, 1935, 23. 61-641__

Blowers, m corporatm g a form of heat-exchanging deyice for heatinn- eases 
more especially air, are deseribed.—J . S. G. T. °  gases’

Technical Considerations Relating to H eat Conservation Concemed in the
s r M r  t  an ^ ct? c F,umace- ott° Krcbs??' 6f--j5).—Ih erm al d a ta  relating to  heat d istribution, losses, &c in an 
electnc furnace are discussed.—J. S. G. T.

Electric Heat for the Printer. W. E . Swale (Elect. Iłev., 1935, 117 80) -

w irks T e S ń l n  Pio ?r “ ° n ^ 1C ^ iS Meal f° r  typC m etal in  a  P ^ t i n gl- 6 9 3 k W /h r  o u : ^ ckctrica!1y.hcilted m onotype caster showed i t  to consume
1 k\Y h/hr. A  3 lew. rem eltm g po t consumed 25-2 W h. per lb. of metal.

_Q Q
F  ° f r , aI? e ,R e c t a n g u l a r  Three-Phase Electric Furnaces.
1681 ‘ ^  Soc-  1935’ 67> 151-167; discussion, 167-ił>8).—bee Met. Abs., th is vol., p. 359.—S. G.
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XVI.— REFRACTORIES AND FURNACE MATERIALS

(Continued from  p . 395.)

*Effect oi Variations in the Alumina-Silica Ratio in Fused Refractory 
Materials upon Resistance to Metal Oxides [oi Iron and Brass]. Charles 
McMullcn, A. A. Turner, and  G. J . E aster (J. Amer. Ceram. Soc., lJo5 , lo , 
30-33) —Solid pieccs of electrically-fused m ateriał, varying in composition 
from  alum ina 63, silica 37% to 100% alum ina, of tho ordinary abrasivc grade, 
were heated in  contac t w ith  cast iron and brass which were allowed to oxidize 
and  a ttack  tho refractory. ■ The least a ttack  was found in the_ case of iron 
w ith alum ina 80 and silica 20% , and in the case of brass w ith stra iąh t alumina, 
althougli alum ina 8 0 : silica 20%  was no t grcatly mferior. Bonds were 
developed for the m aterials thus selected and confirmatory tests were ^arried 
ou t on crucible fusions. Arc and  powdercd-coal fired furnaccs lincd w ith tho
bondcd m aterials have proved suceessful.—S. G.

Insulating Reiractories. W. M. H epburn (./. Amer. Ceram. Soc., 193o,
18 13-17).—Insulating  m aterials of various typcs arc discussed, and their 
installation in  industria l furnaces, &c. (including some metallurgical esamplcs) 
is deseribed. D ata  are given of savings involvcd in  the use of insulating 
refractories. The charactcristics of the m aterials are um form ity of product, 
shrinkage and  spaUing properties, physical strength, insulating value, ana

tK *Physical P̂roperties of Some Insulating Brick. W alter C. Rueckcl (J. AIwer. 
Ceram. Soc., 1935, 18, 18-22).—A study  was made of 11 typcs of insulat“ °  
brick. The physical properties determ ined includcd bulk density, porosity, 
transverse and  crushing strength , p y r o m e t r i c  c o n c  equivalent, volume
shrinkage a t  2300°, 2500°, and  2700° F ., load defonna,tion a t  elcvated tein- 
peratures, and Tesistance to  spalling. A study of the rclation between P“ “ ®‘ 
ability  and' pressure differential through the vanous insulating bricks is also 
reported. Suggestions are made for classifying tho vanous typcs of insulating 
bricks in to  groups, and  a  discussion is given of formuł® for perm eabihty .^

The Application of Insulating Materials to Industrial * W c e s .  J .  D
K eller (J. Am er. Ceram. Soc., 1934, 17, 77-87).—Deals w ith the c assificat on 
of insulating m aterials, insulation applied outside refractory walls, the use 
of refractory insulators for tho entire furnace wali, economics, and obstacies 
to  the wider uso of insulation.— S. G. . .

Principles oi Heat-Flow in Porous Insulators. H . W . Russell (J . Am er 
Ceram. Soc., 1935, 18, 1 -4 ; discussion, 4-5).—Givcs an  approsim ate  ̂ theory 
of tho therm al conductiyity  of porous m aterials. l l i e  effect of pore size and
shape is discussed.—S. G. „„ , T j , , , «

*The Thermal Conductivity o! Reiractories. Gordon B. AYilkes (J. Amer.
Ceram. Soc., 1934, 17, 173-177).—The therm al co n d u c tm ty  o{ rcc^ “ ll“ <:  
Silicon carbide, clay-bonded Silicon Carbide, and silica, and fireclay hncks wa.s 
determ ined from  200° to  2600° F . (93-1409° C.). The resulte arc compared 
with those of previous investigators and a possible cxplanation is given _ 
peculiar varia tion  of the coeff. of therm al conductivity "with tem pera u
certain  bricks.—S. G. ,  „ _  . ,

*A Method oi Measuring Thermal Conductmty [oi Refractory Materials J
at Furnace Temperatures. Clarence E . W einland (,/. Amer. Ceram. Soc.,
1934, 17, 194-202).—An apparatus of original design for the m easurem ent o 
tho therm al conductivities of insulating and  refractory m aterials a t  tem ­
peratures up to 2600° F . (1409° C.) was constructed. Ih e  p n mary  iheat is 
supplied by Globar resistors, and the ra tę  of heat-flow measured by a caUbratect 
“  heat-m eter,” means for tlie calibration of which were m corporated m  the 
apparatus itself. The test-specim en consisted of 8 standard-size bricks form ­
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ing a  section 18 X 18 X 2Ą in. in  sizc. R esults aro given of C complote 
tests : ono of a  high-tom perature insulating brick, ono of a  fireclay briok, and
4 tests of refractory insulating bricks. In  two cases com parative results from 
tests in  a  different k ind of apparatus aro shown. Tlio acciiracy of th e  results 
obtained in  testing insulating and  refractory insulating bricks are considered 
to  bo fully equal to the requirem ents of engineoring use.—S. G.

*An Apparatus for Measuring the Thermal Conductivity oJ Refractories a t 
High Temperatures. J .  L. F inek (./. Amer. Ceram. Soc., 1935, 18, 6-12).— 
An apparatus is described for measuring the therm al conductivity  of refrac­
tories up to  about 2000° F . (1093° C.). Tho theory and m ethod of tes t aro 
discussed in deteil and  results are given for ligh t refractory insulating briok 
and  for a  silica fire-brick and  dense fire-brick.—S- G.

*A Study of the Effect of Natural Gas and of Hydrogen upon Various 
Refractories. B ertram  C. R uprecht, R . H . H . Pierce, an d  F red  A. H arvey 
(J. Amer. Ceram. Soc., 1934, 17, 185-193).—N atura l gas was passed through 
an  electric tubo furnaeo where i t  was partia lly  crackod and then  through a 
second furnace containing the sample of a  refractory. The refractories 
tested were- lireelay -bricks of various types and fired in  yarious ways, and 
bricks mado of magnesite, high alum ina m ateriał, and  silica. The action on 
the refractory was sim ilar to  th a t of carbon monoxide. Carbon was deposited 
in  somo of the refractory bodies w ith in  a critical tem perature rangę. Some 
of the fireclay bodies were alm ost completely disintegrated by the grow th of 
the carbon deposits, although others were scaroely affected. H ydrogen gas 
liad no disintegrating action a t  any tem peraturo in  tho rango studied.

—S. G.
The Destruction of Refractory Melting Furnace Brick-W ork by Splintering.

E . T. R ichards (Fęuerungstechnik, 1935, 23, 49-52).—The splintering of 
refractory furnace m aterials due to  mechanical and  therm al effects and owing 
to tex tu ra l changes in  tho m ateriał is discussed and illustrated.—J . S. G. T.

*A Rapid Method Eor the Analysis of Siliceous Refractories. Sandford S. 
Cole and  S. R . Scholes (J . Amer. Ceram. Soc., 1934, 17, 134-136).-—Evapora- 
tion  w ith hydrofluoric and sulphuric acids removes silica. Ignition of tho 
residue a t  800°-900° C. yields a  m ixture of R 20 3 and sulphatos, which is 
weigked. The residue is brought into solution and R 20 3, calcium  oxide, and 
magnesium oxido aro determ ined by standard  methods. Calcium and 
magnesium oxides are calculated back to  sulphatos and  alkali is calculated from 
w eight of ignited residue. Silica is found by  differenee. A sum m ary is given 
of previous investigations on the behaviour of sulphatos a t  elevated tem ­
peratures, as well as the results of sim ilar experim ents by C. and  S.—S. G.

A Compilation o£ Phase-Rule Diagrams o£ Interest to the Ceramist and 
Silicate Technologist. F . P . H all and  H erbert Insley (J. Am er. Ceram. Soc.,
1933, 16, 463-567).—Gives a com pilation of eąuilibrium  diagrams, principally 
of silicates and  refractory oxides. The tox t of tho paper includes definitions 
of term s used in discussion of tho Phase Rule, a  description of m ethods used 
in  the study  of the systems a t  high tem peratures, and  an  in terpro tation  of 
Phase Rulo diagrams for systems of one or moro components.— S. G.

The Physico-Chemical Study of the M anufacture o£ Refractory Materials. 
BI. Lópinglc (M etaux et Machines, 1935, 19, 117-120, 257-262).—The Phase 
Rule is appliod to  tho equilibrium  diagram s of the principal types of refrac­
to ries; tho properties on which tbe refractory character of the m ateriał 
depends aro thence deduced. Details of permissiblo variations in  composi- 
tion , working tem perature rango and  reversible and  irreversible therm al 
changes aro given in  each case. A table shows the influenco of 26 catalysts 
on the transform ation speed of quartz  a t  1300° C., and  fu rther tables show 
the effect of repeated heating.— P. M. C. R.
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X V II— HEAT-TREATMENT

(Continncd from  p . 39C.) 

tBright-Annealing o£ Non-Ferrous Metals. A. G. R obiette (Metal Treal- 
ment, 1935, 1, 63-69).—I t  is n o t sufficient to exclude oxygen to obtain a 
bright-anneal; w atcr vapour, carbon dioside, and  g a s e s  eyolyed from  tho 
metal m ay all causo oxidation. The gas-m etal eąuihbria, both  a t  the 
annealing tem peraturo and during cooling, m ust be taken  m to account, aa 
well as sucli factors as the effect of a  continuous gas strcam  in  disturbing 
eauilibria. Zinc alloys prcsont troubles due to  volatilization, and in  addition 
will be oxidized if more th an  0-2% of w atcr vapour, carbon dioxidc, or oxygen 
be present. By adding hydrocarbons to the gas mixture, however, ojude 
form ation can bo largely provcntcd. This action is apparently  comiectec 
w ith the cataly tic brcakdow n of the hydrocarbons. ISickel can be bnght- 
anuealed in  tho preseri.ee of w atcr vapour and  carbon dioxide p ro w ied  
sufficient reducing gases aro present. Copper can bo annealed m  ste 
(wet annealing) or carbon dioxide, b u t traces of oxygen a ttack  the m e t a l  
abovo 80° C. D ry annealing is necessary for fine w-ires, and  can be carncd 
ou t w ithout fcar of “ gassing” tho copper if tho atmosplicro is only j e r y  
sli"h tly  reducing. L ubricants on tho surface m ay give trouble th r i g 
carbon deposition or tho liberation of free oxygen. Ih e  costs and Applica­
tions of commercial atm ospheres aro reyiewod, and tlio principal features of 
the main types of continuous and batch  bright-anneal mg furnacesjiescn ^  .

Practical Data Regarding the Heat-Treatment and Workability of Light 
Metals [Duralumin]. B. Adaridi (Tek. T ids. Uppl. C., Bergsuetenslap., 1935, 
65 91_94 31-32; C. Abs., 1935, 29, 4307).—Tho effect of vanous heat- 
treatm ents on tho tensile strength, elasticity, and ^ongation  of ro led  an 
draw n D uralum in is described, togetber w ith practical nfform a|ion on the 
working of D uralum in by hand-forming, cold-pressing after quenc.hin0 
w atcr, pressing in the annealed condition, and liot-pressing. ».

X V III— WORKING

(C ontinued from  p . 396.)

Note on the Treatment of Light Alloys in U.S.S.R. The Forging, Drop 
Forging, and Heat-Treatment of Elektron. Michel Prccou (Chaleur < M u s -  
trie 1935 16, 241-242).—E lektron, used for propcller bladcs m  the U .b.b.K., 
should bo heated  to  380° C. for 12 hrs. before forging and  worked w ith 
frcouent turnings betw een 330° and 380° C., reheatm g as reąm red. \\o rk in g  
incrcases the strength, especially in  the longitudm al direction, b u t reduces 
olongation. H c a t- |e a tm c n t for S hrs. a t  350° C. equal.zes the strength n 
different directions a t  24-25 kg./m m .2, and increases tho elongation to

9-1 S°4ńpŁ g Monel Metal. V. M. Aristov (Zvetnye M etalhj(The Non-Ferrous 
Metals), 1934, (4), 81-86).— [In  Russian.] A review.—S. u .

The Henley Lead-Extrusion Machinę. —— con!
also Elect. Tim es, 1935, 88, 103; and [ E k c t.  ^ ' . , 1 9 3 5 ,  U  ™  
tinuous cable-sheath extrusion press has been perfectcd t o W .  i .  tte n lą j , 
L td ., using tho principlc of a screw ex truder ^ h e  machino is iUustrated 
and briefiy describcd, I ts  length  from back to  fron t is y jimita
and on account of the rigid construction, extrem ely close d mcnsionai lim its 
can be m a tto in e d  in  the® extrudcd sheath. The usual oxido mclus.ons and 
scams aro elim inated by the continuous naturo of the extrusion.—J . C. U  

I I I I
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Copper Wire Rope. A. G. A rend (Mech. World, 1935, 97, 273-274).— 
Copper wire ropo, although made in  a  sm aller elass of machinę, w ith  differcnt 
num ber of strands, and  in sm aller quan tity  th an  steel rope, is used for 
haulage and transport in  chemieal faotories and  in  the operation of all classes 
of tank  plungers where corrosivo fluids are used. Brass and  iron wire ropes 
are too readily attacked  in  such conditions. Copper wire ropo is no t suited 
to w ithstand considerablc abrasion, b u t when this property, together w ith 
the usual flexibility, is required, the wires in the outer layer are largo, being 
laid on a  layer of wires of smali diam eter. D etails of the m anufacture 
of copper wire rope are described. Tho progress reeently made in  radio 
and certain  electrieal pursuita has been responsible for an  increased pro­
duction.—F . J .

Nichrome Wire. M. W . Pridanzev (Katsckeslyennaja S la lj, 1934, 44-47; 
Korrosion v . Metallschutz, 1935, 11, 163).—Nichrome is made m ost readily 
by adding pieces of low-carbon nickel-chrom ium  steel to  m olten 98% nickel 
and  deoxidizing w ith  ferrosilicon. Tho Russian alloy m ade in th is  way 
contains nickel 61-4, chrom ium 16-3, iron  19-5, carbon 0 1 2 , Silicon 0-5, 
manganese 2-4, phosphorus 0-012, and  sulphur 0-007% . W ire made from 
th is alloy is descaled after annealing by pickling a t  40°-80° C. in a solution 
containing hydroehloric 5-20, n itrie  5-20, and  sulphuric acid 5 -35% ; i t  is 
then usually copper-plated.—A. R . P .

*Processes for the Production of Nichrome Wire. B. F . R ukin  (Zvelnye 
Metally (Non-Ferrous Metals), 1934, (6), 81—100; C. Abs., 1935, 29, 4307).— 
[ln  Russian.] A description of experim ents for the production of Nichrome 
wire from Russian raw m aterials.—S. G.

Free-Cutting Aluminium for Screw Machinę W ork. ------  (Amer. Metal
Market, 1935, 42, (131), 5, 6).—The free-cutting properties of alum inium  are 
considerably im proved by addition of lead and bism uth together w ith copper 
and magnesium. A special techniąue is reąuired  in  the melting, casting, and 
working operations to obtain homogeneous d istribution  of tho lead and 
bism uth which are insoluble in solid alum inium  b u t solublo to  a  lim ited 
e s te n t in the liquid m etal a t  a  high tem perature. Agc-hardening alloys of 
the D uralum in type m ay also be given free-cutting properties by the same 
process. The sem i-hardened alloys w ork best in  autom atic lathes, b u t 
modifications in the shape of the tools are necessary; subsequently the 
screws m ay be hardencd by heat-treatm ent. A generał aceount of the 
developm ent and properties of these alloys is given w ithout any details of 
the composition or methods of working.—A. R . P .

W orking Aluminium and Its Alloys. ------ (Mech. World, 1935, 97, 615,
619).—Teclmical details are given of the tools used for drilling, turning, 
milling, and sawing of alum inium  and its alloys. On the whole, fino to 
medium fecds combined w ith high speeds, give tho best results. I t  is 
preferable to  uso a  cutting  eompound. A soluble cu tting  oil, o r a  rnixUire of 
la rd  oil and  kerosene oil, the relativo proportions yarying according to  tho 
type of work and the apeed and  feed, w ill be found quite suitable. Pure 
lard  oil is excellent for the heavier work.—F . J .

The Need for Zinc Cutters. ------  (Mech. World, 1935, 97, 517).—L ettcr
to  the E ditor. The need for a  m ethod of cu tting  zine sheets and  cathode 
slabs by welding methods and  the practical difficulties thereby involved are 
described.—F . J .

XIX.— CLEANING AND FINISHING

(Continued from  p . 397.)
Electrolytic Method for Obtaining Bright Copper Surfaees. P . A. Jacquot 

(Naturę, 1935, 135, 1076).—The specimen is trea ted  w ith em ery paper, then 
eleaned cathodically in an alkaline solution, and finally treated  anodically for
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2 or 3 m inutes in aqueous orthophosphorie acid (50 vol.-%  of the commercial 
product, sp. gr. 1-71), using a  high current density (aboufc 60 atnp. per sq. dni.). 
Tho aolution tcnds to inereaso in tem peraturę and should bo cooled. A 
ro ta ting  anodo is an advantage in securing uniform ity.—E. S. H .

Recent Advances in Metal Cleaning Technology. R . W. Mitchell (Metal 
Clcaning and' Finishing, 1935, 7, 133-135; C. Abs., 1935, 29, 4307).—&eo also 
Met. Abs., th is vol., p. 360. A discussion of alkalinc cleaners and new 
doyelopments in  cleaning eąuipm ent.—S. G.

Chemical Stoneware in  the [Cleaning] Finishing Industries. Percy C. 
K ingsbury (Metal Cleaning and Finishing, 1935, 7, 239-242).—S. G.

Tested Cleansers for Dairy Plants. Forrest Grayson (Food Industries 
(N .Y .), 1935, 7, 231-232, 281-282).—Sodium metasilicate is considered tho 
besfc alkalinc cleanser, as i t  lias little  action on tin , alum inium , and other 
metals, and a  strong emulsifying and solvent action for milk fat. I t  is further 
im proved by tho addition of 5-10%  of soap. Recommended oonccntrations 
for different pieces of p lan t are given.—C. E . H.

Blackening Metals. ------  K lem cntfev (Novosli Tckhniki, Seriya 0or-
norudnayna Promislilennosti, 1935, (7), 9-10; C. Abs., 1935, 29, 4307).—-[In  
Russian,] The articles to be blackened are immerscd iti a  sa tu rated  nitric 
acid solution of copper a t  50°—60° C., remoyed, and heated un til tho liquid on 
the p latc is evaporated and the greenish residue becomes black. Ih e  surfaco 
is then  carefully brushed and tho above operation repeated a num ber of 
tim es.— S. G. . T T,  ,,

*Atmospheres for Annealing High Brass in  Relation to Buffing. L. Kroll 
and E . A. Anderson (Metals and Alloys, 1935, 6, 192-193).—E sperim ents 
havo beon carried ou t on the loss in  weight on buffing brass containing 
copper 65-75, lead 0-01, and iron 0-025%, and balance zinc. W hen the alloy 
is pickled in 7-15%  sulphuric acid after annealing and then buffed the loss m 
weight inereases w ith inerease in  annealing tem perature, being about twico as 
g reat after annealing a t  700° C. as after annealing a t  440° C. A t constant 
annealing tem perature, inerease in the tim e of annealing inereases the buffing 
loss. Annealing in hydrogen produces sm aller losses than  annealing in air, 
b u t nitrogen atm osphere is no t so good as air. Annealing in  coal-gas is 
definitely unsatisfactory owing to  tho discoloration produced by the sulphur 
content of tho gas and  by carbon deposits derivcd from the eracking of the 
hydrocarbons.—A. R . P.

X X .— JOINING

(Continued from  pp . 3y7—101.)

Contribution to the Investigation of Fusion Joints Between Aluminium and
Other Metals. ------ H oller a n d -------Maicr (Autogenc Metallbearbeitung, l .Kio,
28, 177-187).—Jo in ts w ith  iron, copper, brass, nickel, Monel m etal, stamless 
steel, lead, and zinc are described and illustrated  by photonncrographs. 
D etails of tho technique used and  physical p r o p e r t i e s  obtained aro givcn. 
In  m ost eases, the heavy m etal is “ tinned ” before welding. Corrosion tests 
in  tap-w ater and 3%  brinc show th a t tho joints liave about the samo resist- 
ance to corrosion as soft-soldcrcd joints in  alum inium. H . vv. G.

Welded Light Metal Wagons o£ the French Northern RaUway. 1* . 
(A lum inium , 1935, 17, 378-380).—Tho welding technique is esplam ed w ith
refcrenco to illustrations.-—A. R . P . . . .

* Welding of Zinc Sheets. H ans A. H orn (Autogenc MetaUbearbeitung, 
1935, 28, 169-171).—Samples up to  2-5 mm. th ick  wero welded by oxy- 
acetylene, w ith a flame having about 10% excess oxygen. Flux-cored Uller- 
rods, and also strips cu t from the sheet w ith the ilux m  powder form, « ere



448 Metallurgical A bstracts V o l . 2

u se d : the la tte r  gave slightly the bettcr resulis. The flux in  each case was 
an  amm omum chloride-zm c chloride m ixture. The m ost suitable nozzlo 
sizo was found to be tb a t passing 50-60 litres/hr. per mm . thickness of 
m ateriał. A brick baeking-plate was used. Photom icrographs and  radio- 
graphs show th a t the results obtained were exccUent.—H. W . G. H .

♦Welding of Wires by Condenser Discharge. O. Z d ra le k a n d  j .  W rana 
(hlektroteck. Z ., 1935, 56, 579-580).—Wires can be welded by a non-oscillatiiiK 
condenser discharge. W clding takes place in  2 steps, first tho ends of tho 
wires fuse to  smali globules and  theso then coalesco, produeing a  larger globulo 
a t  the jom t. 1 ho electrical conditions for wclding copper, iron, alum inium, 
Constantan, and Nickelin by th is m ethod are giyen.—B. 131.

!^ e EIeventh International Congress [Rome] on Acetylene and Autogenous 
Weldins and Related Industries. J .  Brillie and  (Mile.) L. Bloch-Sće (Iicv. 
Met., 1 32, 106-119).—A resumi of papers prcsented a t  the Congress,
m ainly dealing w ith ferrous m aterials. Papers by A. B outtć on the umveld- 
ability  of nickel and by A. B. K inzel and A. R . L ytle on brazing w ith tho oxy- 
acetylenc toreh are reyiewed briefly.—H . S. o j

An Early History of Oxy-Acetylene Welding and Cutting in the United 
States. Orn T . W eirs (Welding Eng., 1935, 20, (6), 22-24).—An interesting 
account of tho introduction, by Eugeno Bournonville, of oxy-aeetylene 
welding and cutting  into the U.S.A.—H . W. G. H .

Seams. ------  Miillcnhoff (Elcldroschweissunrj,
I Jd j, 6,103-108).— Ih ead v an tag eso f M athar’s m ethod for measuring internal 
stress (by boring holcs and  measuring tho deform ation round them ) arc 
pointed out, and  a  series of investigations on m ild Steel welds is described. 
opecial a tten tion  is dirccted to  the eiTcct of stressing spceimens, boyond the 
proportional lim it, longitudinally to  tho weld. In  a gas-welded specitnen, 
stresses along and across tho seam of about 3S and 12J tons/in .2, respectively, 
decreascd to  about 6J tons/in .2; in  a  bare-wire are-welded pieeo, a  stress of 
about 281 tons./in .2 parallcl to the seam decrcased to  about 16 tons/in .2- 
and, m  a  sample welded w ith eoated electrodes, stresses of about 25 parallei 
to, and 19 across the seam, were reduced by half, the stress applied to tho 
spccimens bemg 6?, tons/in .2.—H . W . G. H .
11Tr, ^ pP?jcati.ons o£ Resistance Welding. P . R. D unn (lilcct. licv., 1935, 117, 
177-178).—A generał suryey.—J , C. C.

Arc Welding iii the Chemical Industry. P . Stricker (Arcos, Z . Lichtbogen- 
schwciming, 1934, 11, 1127-11 2 9 ).-T h o  uso of electric arc welding in  the 
construction of chemical apparatus is diseussed, w ith  examples.—S. G.

X X I.— INDUSTRIAL USES AND APPLICATIONS

(Contlnued from  pp. 401-405.)

, H, E f,e°n oJ on Steel-Cored Aluminium Conductors. L. L. Eve
L an£  W ari.cian’ 1034’ U 2 > 565 i diseussion, 

•,1 1 i C l. i  t ’ —'Vibration is m ost prevalent w ith
w ind yclocity of about o m .p.h. and where the lino is unobstructed. The 
fatigue breaks haye occurred m ostly on the 37/0-102 s.c.a. conduetor and 
a t  entrance to  suspension clamps (and sometimes to  tension clamps). W hen 

10 tem perature decreases below tho ereeting temperatui-e tho proportion of 
stress taken  by the alum inium  of the s.c.a. conductor inereases considerably.

oyerstressing tho conduetor before sagging the linc to  ensuro 
g inst the calculated proportion being seyerely encroached npon a t  the 

CI”f ? t,lrC3;  H e . suggests, as a  precaution against fatigue breaks, 
ereeting (1) a t  a  safo tension, o r (2) a t  a  tension taking fuli advantage of tho 

rengtn of the conductor and  eąuipping the łine w ith dam pers.—S. G.
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Method of Damping the Vibrations o£ Overhead Cables. M. Preiswcrk 
(Buli. A s soc. Suisse filect., 1934, 25, 252-253).—Sec Met. Abs., 1934, 1, 637.

—S .G .
Lightness in Truok Design. A ustin M. Wolf (Soc. Avtomotive jling. Pre- 

print, 1934, 19 pp.).—Tho ndvantages of using ligh t alum inium  in tlio 
construction of tho chassis of trade m otor vans, &c., are discussed w ith 
refercnce to  numerous examples. Tables of tho mechanical properties and 
applications of alum inium  alloys for tracka and  truclc bodies aro included.

Aluminium Castings and Their Uses in Modern Vehicle Construction.
Oskar Sum m a (Automobiltech. Z ., 1935, 08, (12), 297-301).—A tabulatcd  com- 
parison of im portanb physical and mechanical properties of alum inium  w ith 
thoso of magnesium, eopper, tin , iron, and steel, is followed by a sum m am ed 
account of alum inium  alloys containing Silicon, magnesium, eopper, and/or 
zinc. Their properties in  tho cast condition are tabulatcd . T heir freedom 
from therm al d istortion makes them  especially suitable for usc in  m otor 
engines. Defects rcsulting from fau lty  preparation aro deseribed and  classified, 
w ith spccial emphasis on the technique of rem elting. Compositions and 
properties of N ural, 142, coppcr-Silum in, and Silum in-B cta arc givcn, and 
the therm al changes of the last-nam ed are deseribed.-—P. M. C. R.

Cast Aluminium, a  German Materiał. W . H a rtl (Automobiltech. Z ., 1935, 
38, (12), 301-307).—An account is given of tho physical and mechanical 
properties of ccrtain  ligh t alloys—P anta l, Silumin, Coppcr-Silumin, and 
Silum in-gam m a—all of which aro said to  be especially suited for usc in  tho 
cast condition. Cleaning, fmishing, and protection methods aro deseribed, 
and  da ta  aro given regarding tho corrosion of Silum in and of pure alum inium 
in liquid fuels, including some proprietary  m ixturcs. D etailed instructions 
are given for tho substitu tion  of lic lit alloy for eopper and nickel parts.

—P . M. C. R ,
Twenty-Five Years o£ Light Metal Pistons. B. Mahle (A lum inium , 1935, 

17, 355-369).—A roview of the developm ent of tho design of light m etal alloy 
pistons during tho past 25 years.—A. R . P.

*Airscrew Oscillations. M. H anscn and G. Mcsmcr (Z. Flug. u. Motor.,
1933, (11); and  (translation) Aircraft Eng,, 1935, 7, 65-69).—Theoretical <;on- 
siderations on natura! freąuency and  torsional oscillations are supplemcntcd 
by oxperim ental d a ta  on models. The results suggest th a t there is con- 
sidorablo danger of serious rcsonance effeots between orertone oscillations due 
to  blade bending and  tho pulsations of the engine particularly  w ith  th in  m etal 
airscrcws having Iow natu ral frcquencies.-—II . S.

Aluminium in Shipbuilding. ------ Sterner-R ainer (A lum inium , 1935, 17,
370-374).—Tho advantagcs of m agneaium-alum inium alloys in  shipbuilding 
are discussed, and the tcchniąue of melting, casting, and  working them  is 
deseribed. Surfaco protection of alum inium alloys by plating w ith puro 
alum inium  and by coating tlicm w ith oxide by tho E loxal process is briefly 
considęred.—A. R . P .

*Formaldehyde in Canned Marinę Products [in Aluminium and Tinplate 
Cans]. G ulbrand Lunde and Erling Mathiesen (Indust. awl Eng. Chem.,
1934, 26, 974-976; and  (abstraet) Light Metals Rev., 1934, 1, (12), 242).— 
Formaldehyd© can bo detectod in  tho distillatc from frosh or canned marino 
products, and  tests show th a t thero is no difference between the am ounts 
formed in tinp late  or in  alum inium  vessels after various periods of storage. 
The form ation of formaldchj^de, which was thought to be caused by reaction 
between the fish and the containers, does no t inerease during long storage.

—R , B. D.
Recent Developments in  Metallurgy and Design o! [Bronze] High-Speed 

Motor-Boat PropeUers. T. F . W. Meyer (Soc. Automotive Eng. Preprint, 1933, 
17 pp.).—A description is given of the developm ent, construction, and per-
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formancc of Federalite bronzo propellers used in  tho American com petitor 
for the m otor-boat trophy.—A. R . P .

The Use of Lead in the Oil Industry. G. O. H iers (Am er. Metal Market, 
1935, 42, (133), 3, 5).—Lcad-lined tanka and  pipc3 aro used widely in  the oil 
industry  in refining processes invo!ving the uso of sulphuric acid. Tho 
properties of chemical lead, antim onial lead, and  tellurium -lead are reyiewed 
and tho suitability  of these 3 grades of lead for various purposes in  the oil 
refinery is indicated.—A. R . P.

*Stability of Lead Alloy Anodes in the Electrolytic Production of Zinc. 
P . S. T itov and I . N. Nikonov (Zvctnyc Metally (Non-Ferrous Metals), 1934, 
(6), 53-62; C. Abs., 1935, 29, 4269).— [In  Russian.] A study  was mado of 
tho stability  of anodes mado of binary lead aJloys containing various am ounts 
o£ bism uth, antim ony, arsenie, and silyer, in  tho electrolysis of zinc, in 
ordinary conditions of operation, and the results were compared w ith those 
obtained from experim ents w ith  pure lead anodes. L ead-bisinuth  anodes 
containing 0-5-10%  bism uth were less stable th an  pure lead anodes. Alloys 
containing 0-5-10%  antim ony were somewhat more stable than  pure lead a t  
400 and less stable a t  1000 and 1200 am p./m .=. Tho am ount of arsenie 
added to the lead yaried from 0-5 to 3-0%. A t 400 am p./m .2 the stab ility  
inereased for tho 0-5 and 1-0% arsenie alloys, decreased for the 2-0% and 
inereased again for the 3-0% alloy. A t 1000 and 1200 am p./m .! the stab ility  
of all the arsenie alloys was less than  th a t  for pure lead. Addition of silyer, 
0-5-3-0%, to  the lead anodes inereased the stab ility  considerably (cf. Ageenkoy 
and  Sosunov, followring abstraet). The stability  curve reaches a  m azim um  
a t  2-5% silyer, where the anodes las t 20—25 times as long as in  the case of 
pure lead. Smali additions of antim ony up to  0-5% , of arsenie up to 0-5% , 
of bism uth up to  0-2%, or of bism uth and arsenie together, 0-1 and  0-4%, 
respectiyęly, produced no dcleterious effect on the lead-silyer anodes. The 
presencc in  the sulphuric acid bath  of zinc sulphate, manganese sulphate and 
glue had no appreciable effect on the stability  of the anodes,—S. G.

*Eflect oJ Anodę Composition on Zinc Electrolysis. V. G. Ageenkov and 
S. L. Sosunoy (Zvetnye Metally (Non-Ferrous Metals), 1934, (5), 61-74; C. 
A bs., 1935, 29, 4269).— [In  Russian.] Cf. preceding abstraet. Lead anodes 
containing amall am ounts of silyer or calcium, or both, wero compared w ith 
pure lead anodes in the electrolysis of zinc ore from  a sulphuric acid bath . 
The composition of the lead used was : arsenie, tracę ; antim ony, 0-00107- 
0-00910; bism uth, 0-0-002; copper, trace-0-00130; iron, 0 00192-0-00143; 
lead, 99-994-99-996%. Tho am ount of silyer in  th e  silver-lead anodes or 
silver-lead-calcium  anodes varied from 0-462 to 1-987% and of calcium, 
from 0-28 to  1-06%. The electrolyte contained on the average 60 gnu. zinc, 
100 grm . sulphuric acid, 0-174-0-36 grm. manganese, and 0-007 grm . iron 
per litre ; the tem peraturo varied from 21-0° to  29-8° C., voltage 3-25-3-75, 
and anodę density 400 am p./m .2. The presence of silyer improves the chemical 
resistanee of the anodę, lowcrs the yoltage, and reduces tho am ount of lead 
in  the zinc doposit. Tho presence of calcium in addition  to  silyer intensifies 
the effects duo to  silyer. The mechanical streng th  of tho lead anodę is 
inereased by tho addition of silyer and particularly  calcium.—S. G.

Plumbers’ Metal. ------  (Mech. World, 1935, 97, 177).—Notes prepared
and  comm unicated by B ritish Insu lated  Cables, L td ., fo r the inform ation and 
assistanco of those using plum bers’ m etal (tin  33-3, lead 66-7%)—F . J .

[Molybdenum] Crucibles for High-Temperature Work. — — (Mech. World,
1935, 97,237, 286, 383—384, 433, 518, 569).—-The pros and  cons of tho applica- 
tion  of m olybdenum  to large-scale w ork in  the form  of crucibles are discussed 
by correspondence.—F . J .

Properties o£ Nickel and Nickel Alloys in Caustic Processing Eąuipment. 
la k a sh i Okamoto (Japan Nickel Information Bureau, Tech. Information  
B-19, 1935, 50 pp.).— [In  English and  Japanese.J From  a  paper read before
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tho Sooiety of Chemical Industry , Japan . The beliaviour of m aterials in 
d ilu te and concentrated caustic solutions and in  fuscd caustic soda is reviewed, 
and the advantages of nickel and its alloys aro pointed out. Tho selection of 
tho m ost suitable materials for various parts  of caustic proccssing p lan t is 
discussed, and  tho properties of those recommended are given in detail.

—H . W . G. H.
Nickel Alloys in the Paper-Malring Industry. A. B. E verest (World's 

Paper Trade Iiev„ 1935, 103, 831-836, 876, 878, 996-1000, 1034, 1036).—The 
applications of nickel alloys in the paper-m aking industry are described.

—S. G.
Nickel and Nickel Alloys in the Refining of Crude Oil. li . W. Muller (Oel 

u. Kohle, 1935, 11, 504-507).—Alloys containing a  high proportion of nickel, 
especially Monel metal, aro much used in  chlorination p lan t and in coolers 
and condensers wliero sea-water is used. Monel m etal is used for bolts, 
piston-rods, tubing, sheet and valve and pum p parts. The 70-30 copper- 
niekel alloy is employcd in condensing and  heating p lan t, as is Inconel, 
which combines high resistance to corrosion w ith unusual freedom from 
surface carbonization. Some stcel parts  are nickel-plated as a protection 
against a ttack  by acids, alkalis, or potroi.—P. M. C. R .

Alkaline Accumulators. Guy Malgorn (Eleetricien, 1934, 45, 126-132).— 
A description of the m anufacture, characteristics, and applications of nickel- 
iron and nickel-cadm ium  accum ulators, and a  discussion of their advantages 
and disadyantages as compared w ith lead accum ulators.—C. E . H .

Correlation of Viscosity Measurements with Flow of Glass. A.—Develop- 
ment of the Platinum  Alloy-Lined Die : the Die of Unvarying Diameter.
H . K . Richardson (J . Amer. Ceram. Soc., 1934, 17, 236-239).—S. G.

Silver for Chemical Eąuipment. C. H . S. Tupholmo (Chem. Industries,
1935, 36, 527-528).—The action of various chemicals on silver is described 
and  the use of silver in  chemical p lan t for handling foodstuffs, acetic acid, 
and  hydrofluoric acid is briefly discussed.—A. R . P .

Bearing Metals. F . K . von Goler and G. Sachs (Metalhjesellschaft Periodic 
lieview, 1935, (10), 3-10).— [In  English.] The structure and m ost im portan t 
physical and meehanical properties of tin-, lead-, and cadmium-base bearing 
metals, of lead-base alloys containing alkali and  alkaline earths, of lead 
bronzes and  of zinc- and aluminium-base bearing m etals are reriew ed, and 
the selection of suitable alloys for specific purposes is discussed.—v. G.

Engine Bearings from the Designer’s View-Point. Alex Taub (./. Soc. 
Avtomotive Eng., 1934, 31, 385).—Curves are given and discussed showing 
the relation between loading, shaft speed, and life of various bearing metals.

—A. R . P.
The Bearing M anufacturer’s View-Point on Engine Bearings. D. E .

Anderson (Soc. Automotwe Eng. Preprint, 1932, 15 pp.).—The m ax. bearing 
presstire and  oil tem perature permissible in bearings are determ ined by the 
properties of the B ab b itt m etal and the lubricating oil. The best grade of 
B ab b itt has a compressive resistance of about 2000 lb ./in .2 a t  175° C. and a 
bearing having a  load of 1000 lb ./in .2 produees a hydrostatic pressure of 
nearly 2000 lb ./in .2 a t  ita cen tre; sińce tests have shown th a t tho metal 
tem perature in the bearing is about 55° C. above th a t  of the oil supplied to 
i t  the  B abb itt tem perature w ill be w ithin the rangę a t  which the m etal 
becomes plastic and fails when the oil tem perature is 120° C. The P -V  
factor of the bearing m ust, therefore, be such th a t tho mean u n it pressure is 
less th an  1000 lb ./in .2 and  the oil tem perature m ust be below 120° C. Thus 
a t  4000 r.p.m . the P -V  factor m ust no t exceed 40,000. A t higher engine 
speeds the bearings m ust be made of lead-copper or silver alloys to w ithstand 
the pressure and  heat.—A. R . P .

Modern Alloys in Marinę Engineering and Shipbuilding. .T- W. Donaldson 
(Metal Treatment, 1935, 1, 59-62).—A generał review. The non-ferrous
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alloys mentioned include modified alum inium -silicon alloys for hu 11 work- 
Monel m etal for in terio r construction, linings for traw ler fish-liolds, and 
yalvcs; 70 :3 0  copper-nickel alloys and  alum inium -brass for condenser 
tuoes; and high-duty copper alloys.—J .  C. C.

Motor M anufacture in the Light of Available Unrestricted Materials.
eh Grundger (,Automobiltech. Z ., 1935, 38, (12), 294-298).—The use for 

certain industria l purposes of copper, nickel, lead, and tin , as we U as of 
chromium, mckel, o r cobalt plating, is now forbidden in  Germany. A lis t is 
giyen of linportan t autom obile parts  affected by these restrictions, and 
alteriia tiro  possibilities aro considered. Where possible, ferrous m aterials 
should l,o aro ided  in  view of their liability  to corrosion, though zinc coatings 
are recommended for some purposes. W here synthetic resirn are unsuitable, 
there is a  wide field of light m etals and  alloys, and  a  sum m ary is given of tho 
available rangę of mechamcal properties, of anti-eorrosive measures, and of 
speeial means of protecting magnesium alloys.—P. M. C. R.
... The Piping Installation. A. V. Knowles (Motor Boat, 1935, 63, 125).— 
Materials and lay-out for tho w ater-eireulating system of a  m otor-boat are 
discussed. Copper is considered to be the best m ateriał for all w ater, fuel 
and oil pipes, and where some filling is necessary w ith such pipes lead iś 
recommended. Flanges and  unions 011 copper pipes should be of brass and 
should be brazed or liard (silver) soldered on. Soft soldering is n o t recom- 
mended for marme work.—J . W. D

X XII.— MISCELLANEOUS

(Continued from  pp. 405-10G.)

The Science of Metallurgy in Technology and Research. Paul Rontgen 
(Aachener A kad . Iteden 1 , 1934,16 pp.).—A review of recent developments in 
non-ferrous metallurgy, w ith  especial rcference to  th e  production of electro- 
lytic zinc, alum inium, and beryllium , and  to  progress in the lieat-trcatm cnt 
of non-ferrous metals.—A. R . P .

State of Non-Ferrous Metallurgy in Foreign Countries. V. Silinskaya 
(Zvetnye Metally (Non-Ferrous Metals), 1934, (4), 92-100).— [In  Russian. | '

___ g  Q

, ,  C a to iu m  and Its Outlook in the U.S.S.R. N. M. Siluyanov (Zmluye 
M etally (Aon-Ferrous Metals), 1934, (10), 148-154).— [In Russian.]—S. G. 

The Order Book of the New Wire Company, Cheadle, 1788-1831. L. St. L.
i  endred (Newcomen Soc. Advance Capy, 1935, Mar., 18 pp.).—Tho activities 

i S ,  , company makm g copper and brass wire are survcyed between 
l l MS and  1831 by ex tracts from the order and m inuto books.—A. R . P

The London Lead Company, 1692-1905. A. R aistrick (Newcomen Soc. 
Advance Copy 1934, Apr., 38 pp.).—The deyelopm ent and activities of the 
com pany 111 tho production of lead and  silver from mines in  the no rth  of 
luigland are reyiewed, and a brief account is given of the contribution of the 
com pany to  the teclm iąue of m ining and  sm elting lead ores.—A. R . P

oi' 1L^ d poisoning. A. J . Lanza (./. Am er. M ed. Assoc.,
1935, 104, 8o -87 ; O. Abs., 1935, 29, 4852).—A daily  dose of from 1-5 to 2 m«. 
is dangerous. Lead 111 the form of vapour is more dangerous than  as dust. °

O Q
Control of Lead Poisoning in the W orker. E lston L. Belknap (J. Amer 

M ed. Assoc 1935, 104 205-211; C. Abs., 1935, 29, 4 8 5 2 ).-A  successful 
"O ” techniąue is outlined for .the medical control of poisoning in  industrial 
occupations.—S. G.

Manganese : Its Minerals and Industry. Maurice Dćribćre (Buli. anr.. 
Eleves Króle Brtguet, 1933, (86), 1-20).—A generał,r, 2view.—S. G.
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