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The Advertisements published in the Monthly Journal are 
increasing both in interest and in numbers, which may be 
taken as an indication that advertisers are coming to realize 
the particular value to them  of the specialized circulation of 
the Institute’s  publications.

Advertisers judge the interest displayed in their advertise- 
ments by the enąuiries received. Members are reąuested, 
therefore, when making enąuiries of firm s advertising in 
this publication, to mention the Monthly Journal of the 
Institute of M etals. By so doing they w ill be of serja^cJp^s. 
the Institute. /ąj? ‘v \
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ON-FĘRItOUS ALIOYS
are unecjuallea for

CONSISTENT OU A LITY
and are produced in

NOTCHED BARS, INGOTS, ROLLING SLABS, 
W IRE BARS, STICKS and SHOT
to

ADMIRALTY, A.I.D., B.E.S.A. and all Standard
Specifications

Particu lar attention is draurn to our 

STANDARDIZED ALUMINIUM ALLOYS for 
SAND-CASTINGS, GRAVITY and PRESSURE 
DIE-CASTINGS and SPECIAL HIGH-TENSILE 
ALLOYS for AIRCRAFT and ADMIRALTY W O RK

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



ft*

From our wide ran ce we are  
able to supply refractory m at
eriale o f  high quality su itable 
for most industrial purposes. 
In our various works, which 
a re  m o d ern  in d e s ig n  a n d  
equipment, care  is taken  in 
every stag e  o f  m an u factu re  to 
ensure th at our products are  
m a in ta in e d  a t  a  u n ifo rm ly  

high standard .

For fuller particulars, ask 
for our Pamphlet, No. 1.

SCOTLAND



ALUMINIUM PROGREft

without 
1 i ne rs

This is the cylinder for a Cross 
engine, which uses an aluminium 
c y l i nde r  w i t ho u t  l iner ,  w i th  an 
aluminium piston. Highly successful 
results have been obtained under 
test

^ BR ITISH  ALUM INIUM ^
j U  Offi«: AD£ LAIDE UOUSE.KING WILLIAM S! LONDON,E.C.4

TELEPHONŁ : MANSION HOUSE 5561 8074 ( 5 LIN ES)
 ̂TELEGRAMS: CRYOLITE , BILGATE , LONDON . . .

M A N C H ESTER  R DH O U S E : w ^ 29’ o t T n  Rd"  N ‘W -'' B IRM IN G H A M  4 : Lawley St. M A N C H EST ER . Deansgate House, 274, Deansgate. LEEDS 3* 66 Kirkstall RH
N EW C ASTLE-O N -TYN E i : Milburn House. G L A S G O W  €  2:113,  W ^ t  R e g e t  St!
^ ----------------— -------------  jiM.5 .35 .
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ROCKING ELECTRIC ARC FURNACE 

FOR MELTING NON - FER.R.OUS 

AND FER.R.OUS METALS

M O D E  R A P / D L  V  

U N I F O R M L Y  a n d  

E C O N O M I C A L L Y .

B I R M I N G H A M  E L E C T R I C  F U R N A C E S  L I M I T E D  
B i r l e c  W o r k s . T y b u r n  r o a d . E r d i n g t o n . B i r m i n g h a m

i v



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

the sole makers.

Jam CS H oolll fiCcmipany limited
A.RGYLE STREET WORKS, BIRMINGHAM,7.

Te/ephone: EAST  1221 (P .B .E .). Telegrams: “  Booth, Birmingham.”  ,

Cab/es: Lieber’s 5 letter. A .B.C . 6th Edition. Bentley’s Second Phrase. W estern Union.



PRINCIPLES OF PHASE
DIAGRAMS

By J. S. Marsh
Physical Metallurgist and Associate Editor, “ Alloys of Iron Research,”

193  pages, 9 X 6, illuslrated, 1 8 /- net.

A generalised treatment of the principles of phase theory and 
a discussion of the ternary diagrams for the use of students, 
chemists, metallurgists and any others confronted with a 
problem of heterogeneous eąuilibrium.

CONTENTS :
Foreword
Preface
Fundamentals
Fundamentals (continued)
Systems of One or Two Components

Systems of Three Components (Tern
ary Systems— I)

Systems of Three Components (Tern 
ary Systems— II)

Conclusion
lndex

McGRAW-HILL
Aldwych House

PUBLISH ING CO. LTD.
London, W.C.2

a new  service 
to m em bers

Members who find it inconvenient to bring to 
the General Meetings copies of the Monthly 
Journal containing the papers to be discussed, 
may now purchase one loose copy of each paper. 
Orders, which must be for one whole year in 
advance, should be sent to the Secretary without 
delay. The service will commence with the 
Autumn Meeting, 1935, papers.

Annual charge 5s., post free.
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AND ITS ALLOYS
are constantly being applied with advantage to new 

uses in industry. This applies particularly to extruded 

sections which we are now producing in almost any 

shape and of which some examples are shown below. 

We would welcome an opportunity of discussing the 

new applications of this metal to your problems.



PO LISHED  and PLATED  
SH EET  M ET A LS
ZINC, TIN PLATES, N ICKEL 
SILVER, BRASS, ETC.

Plated with CHROMIUM, NICKEL, 
BRASS, COPPER

Please send us your 
enguiries:

Sheets up to 84 by 18 in.

Strips 84 in. by any width. Any gauge.

W . E. MARTIN & CO. LTD.
HOCKLEY
Telephone: N orthern  2961-2.

M AN UFACTURERS BIRMINGHAM, 19
Telegram s: B E E Z E D D , B 'H A M .

OXYGEN
Masterof Metals

T h e  f i r s t  O x y * a c e ty le n e  ro d  to  be a p p r o v e d  b y  L lo y d 's  fo r  
u e l d i n g  p a r / s  o f  p n m a r y  s t r u c tu r a l  im p o r ta n c e  i n  s h tp b u i ld in g .

‘ Aida ’ S.M . N o. 1 Rods for the oxy-
acetylene w elding of Steel for all purposes 
where high tensile strength is  reąuired

S U PP L IE D  IN  36" L E N G T H S IN  T H E  FO LLO W IN G  D IA M ETER S:
1 "  5 " 3 "  7 "  1 "
8 , 32 , 16 . 32 , 4

THE BRITISH OXYGEN CO., LTD.,
> V ictoria Station  H ouse, W estm inster, S.W . 1

’ ‘ 41  B .O .C . O x y g e n  a n d  D .A .  W o r k s  =; i:
. ‘ i n  G t. B n t a i n  a n d  N .  I r e la n d  a n d  2 3  0

i n  A  u s t r a h a ,  S o u th  A f r i c a  a n d  I n d i a .  .

i • 'v ! : - 7  . •  - •;!; • ; o ; ; : : 7
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For the economical production of tubes with absolutely 
uniform wali thickness we supply

T UB E  E X T R U S I O N

of vertical 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 typewithout any pistons 
or floats, for which the H Y D R A U L IK  Co. 
owns patents in all countries of the world.

PRESSES

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



APERIODIC 
& MSCRO- 
CHEMICAL  
BALANCES

Please write for 
New  List show- 
ing Instruments 
of the most ad- 
vanced design.

British Made by

L. OERTLING LTD.
65 HOLBORN VIADUCT, LONDON, E.C.1

Founded in London 1849.

TAS/Or. 1 16

NEOPHOT“ j
Epi-Microscope & Camera

A NEW  INSTRUMENT, designed 
on new lines. Covers every phase 

of metallography 
at magnifications 
from 2000x to less 
than unity, with 
rapid interchange 
from normal or 
oblique brightfield 
i 11 u m i nat ion to  
dark field or polar- 

ized light. The stages, motions 
and illuminators are all specially 
designed with a view to the 
utmost simplicity of operation.
Write fot list “  Mikro 1 4 1 ”  giuing fuli particulars.

Carl Zeiss (London) Ltd.
Mortimer House, 

37-41 Mortimer St., W.1



Grams: ALLOYS. S L O UGti

FOUNDRY 
SERYICES, LTD.

LONG ACRE, 
NECHELLS, 

BIRMINGHAM, 7
x i



V I T R E O S I L  

M U F F L E S

TH E

THERMAL SYNDICATE l™
VITREOSIL W O R K S  

W A L L S E N D - O N  -TYN E

London D ep o t:
Thermal House, O ld Pye Street, S .W .I

VITREOSIL, pure fused silica, 
withstands heat up to II0 0 °C . 
and is unaffected over long 
p e r io d s . It  is t h e r e f o r e  
eminently suitable for muffles 
used for all metallurgical pur- 
poses, heat treatment, labora- 
tory testing, etc. Circular 
muffles as illustrated are made 
up to 10 ft. in length; other 
shapes and sizes are obtainable.

STERLING METALS LTD

CO'(i*Hne$) 8*35 C O Y E N T R Y
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seal of quality
. . . .  aftercareful inspection, 
gauging and testing ; when 
everybody is quite satisfied 
thatthefinished metal isupto 
standard, each roli is tightly 
coiled to protect the inside 
and the Ratcliff quality seal 
“  R ”  is afFixed.

•  LU ST ER  R O LLED C O PPER , 
BRASS, D IPP IN G , G ILD IN G  
A N D  C A R T R ID G E METAL, 
PH O SPH O R  B R O N Z E , ETC.

J. F. RATCLIFF (METALS) LTD., NEW SUMMER STREET, BIRMINGHAM
Telephone: Aston Cross 3576/7. Telegram s: “  Rodent, Birm ingham .”

... and finally ... a
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S P E C I A L
F U R N A C E S

The i l l u s t r a t i o n  
shows  a r o t a r y  
drum type non- 
ferrous annealing 
furnace for con- 
tinuous annealing 
o f smal i  com-

TO SIIIT SPECIAL REQUIREMENTS ™ m Pie
of the numerous 
special equipments 
designed and madę 
to suit particular 
req u i re 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 . - E L E C F U R N  W O R K S  - N O RTH  RO AD - H O LLO W A Y  - LO N D O N  - N.7



S T A Y B U T E
S T I r l f L

GAUZIf and WIRE

Sen/ ta-day for this 
descriptive Publica- 

tion No. 80.

The process of drawing fine “ Staybrite”  Steel wires has been 
rapidly developed some time past and Johnson Matthey have 
been supplying fully annealed wires with a mirror-like finish 
down to '0005" dia. They have specialised in gauzes woven from 
these fine wires, and offer “ Staybrite”  Steel wire woven into 
all the forms into which other materials can be woven. Owing 
to the great strength of this wire, even when fully annealed, a 
lighter, and, therefore, more economical, gauze can often be 
used.
“  Staybrite ”  steel gauze and 
wire are invaluable in most 
i n d u s t r i e s  because  of  the  
corrosion-resisting property of 
the metal.

JOHNSON MATTHEY &■ CO. LTD.
73/63. HATTON GARDEN, LONDON E.C.I.
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Carborundum Brand 
Refractories

For Clinker'Proof Linings of 
Boiler Furnaces.

Carbofrax Brick.
Carbofrax - Bernitz air- 

cooled Blocks.

For Melting Non - Ferrous 
Metals.

Carborundum  Crucibles.

For theLiningof Non-ferrous 
Melting Furnaces.

Carbofrax Brick.
C arbofrax Cements. 
Carborundum  Firesand.

For Setting of Brick and Tile. 
Carbofrax Cement.
A cement to meet every 

condition.
For Enamelling Furnaces. 
Carbofrax Muffles.

For Potteries.
The Carbo - Radiant Oil- 

F ired  Kiln.

For greater Efficiency from 
Heat Treating Furnaces. 

Carbofrax H earth Tiles.

For Recoyery of Waste Heat. 
The C arbofrax Recuperator.

In other words, a Carborundum Brand Refractory for 
practically every High Temperature Installation.

We are prepared to advise customers on matters of 
furnace design relative to the use of Carborundum 
Brand Refractory Products, or will undertake to 
design and build complete Furnace Installations.

The Carborundum Company Ltd.,
Trafford Park Manchester.

x v i i i



I N S T I T U T E  N E W S  A N D  A N N O U N C E M E N T S

Council Nom inations for 
1936-1937.

A t  th e  A u tum n M eeting to  be held 
in New castle-on-Tyne from  Septem - 
ber 9 to  12, th e  Council will p resen t 
a  list of nam es of persons nom inated  
for office in  th e  y e a r 1936-1937.

In  accordance w ith  th e  Rules, 
“  A ny ten  m em bers m ay  also, a t  or 
before such ord inary  generał m eeting, 
n om inate  in  w riting, w ith  th e  w ritten  
consen t to  a c t if elected of th e  person 
nom inated , a n y  du ły  ąualified person 
o th er th a n  one of those nom inated  
b y  th e  Council. . .

May Lecture.
A t a  General M eeting of th e  In s t i

tu te  held  (by courtesy  of th e  Council 
of th e  In stitu tio n ) in th e  H all of the  
In s titu tio n  of M echanical Engineers, 
London, on M ay 8 , Professor W . L. 
B ragg, F .R .S ., delivered th e  Tw enty- 
F if th  A nnual M ay L ecture  on “ A t
omie A rrangem ent in  M etals and 
A lloys.”  The lectu re  was given 
before a  large audience, a n d  after- 
w ards m em bers m et for ligh t refresh- 
m en ts an d  conversation.

The lecture will be published in 
th e  bound volum e of th e  Proceedings 
(Volume LV I) th a t  will be despatched 
n e x t‘ m o n th  to  all m em bers whose 
subscrip tions are  n o t th en  in arrear.

Proposed General Index.
The a tte n tio n  of m em bers is 

directed  to  a  notice appearing  on 
p. 242 of th is  issue, regarding th e  
proposed General Index.

All m em bers have  received a cir- 
cu la r an d  reply  form  w ith  reference 
to  th e  index an d  are  reąu ested  to  
re tu rn  th e  reply form  w ithou t delay. 
Unless sufficient orders for th e  index 
are  received in  adtance , th e  work 
can n o t be p u t  in  hand .

M em bers who have  m islaid th e ir 
reply  form s m ay  ob ta in  a  duplicate 
on-application  to  th e  Secretary.

Annual Subscriptions.
W ill m em bers, particu la rly  those 

residing Overseas, be good enough
2 0 7

to  no te  th a t  th e  am o u n t of th e ir 
subscriptions (£3 3s., in  th e  case of 
m em bers; £ 1  ls . in  th e  case of 
stu d en t m em bers) should be rem itted  
in  tim e to  be received on or before 
Ju ly  1, w hen subscriptions for the  
n e x t financial y ear becom e due ? 
Only b y  rem ittin g  th e ir subscriptions 
p rom ptly  can m em bers eusure th e  
continued receip t of th e  M onthly  
Journal, “  Proceedings ” volum es,
an d  o th er publications of th e  Insti- 
tu te . Prom pt paym enł o f subscrip
tions means a substantial samng to 
the Institu te in  postage, bank char ges, 
and discounts.

Membership Additions.
The following persons were elected 

on M ay 8, 1935 :

A s  Members.
A d a m , Jam es N orm an, Bishopton. 
B a c h m e t e w , Professor E ugen T heo

dor, Moscow, U .S.S.R .
B a i l l i e u , Clive L atham , C.M.G.,

O .B .E ., M.A., London.
B e l l , W illiam  C harlton, London. 
B i r k s , N orm an A rthur, Assoc. Met., 

London.
D y b o w s k i , Jari., W arszaw a, Poland. 
F r i e d m a n -, Leopold, Edgw are. 
G i e r d z i e j e w s k i , Casimir, W arszaw a, 

Poland.
G o o d c h i l d , E dm u n d  A rthur, 

Chelmsford.
H a r r i s , A rnold W illiam  Elsm ere,

B.Sc,, B irm ingham .
H i r s t , Thom as Bayliss Verney, 

London.
H u d s o n , H arold  E dw ard, B irm ing

ham .
J a n n e t t o , N icholas A nthony, Cleve- 

land, O., U.S.A.
L e w i s , W illiam  R ichard , B.Sc., L on

don.
M a t t h e w s , H ow ard  D avid , B.S., 

E .E ., A ttleboro, Mass., U.S.A. 
M o r r e l l , E rie, D urham , N orth  Caro- 

lina, U.S.A.
P l a k s i n , Professor Igor Nicolas, 

Moscow, U .S.S.R .
W a k e h a m , F ran k , H adley  W ood.

A s  Student Members.
B l a c k ,  A rchibald  Niel, B .A . ,  London. 
P a r k e r , R onald , L uton .



P E R S O N A L  N O T E S E D U C A T IO N A L  TOUR

The Editor reguesłs that his attention 
be directed to items of interest to mew- 
bers that might be included under the 
“  Personal Notes ”  heading. AU eon~ 
tributions fo r  the Ju n e  issue o f the 
M onthly  Jo u rn a l should reach the 
Editor not later than M a y  25.

D r . N . P . A l l e n , M .M et., u n til  
recen tly  L ec tu re r in  M etallurgy a t  th e  
U niversity  o f B irm ingham , h as been 
appo in ted  Senior R esearch  M etallur- 
g is t in th e  R esearch  a n d  D evelopm ent 
L ab o ra to ry  o f th e  M ond N ickel Com 
pan y , L td .

Mb . P . G. B am fobd , B .E ., will 
shortly  be on six m o n th s’ leave of 
absence from  C hristchurch, New 
Zealand, an d  correspondence m ay  be 
sen t to  h im  u p  to  N ovem ber 30 
addressed BM /AM HS, London, 
W .C .l.

Mb. A l f b e d  C h e s t e b  B e a t t y  has 
been aw arded  th e  gold m edal of th e  
In s titu tio n  of M ining an d  M etallurgy, 
th e  h ighest honour w hich i t  is in 
i ts  power to  bestow , in  recognition 
of his d istinguished services to  th e  
m ining industry , a n d  of his far- 
sighted vision as a  m ining engineer 
in  th e  developm ent of m inerał de- 
posits, w ith  p a rticu la r  reference to  
th e  copper resources of N o rth e rn  
R hodesia.

P b o f e s s o b  G. H . S t a n l e y , D.Sc., 
A.R.S.M ., C orresponding M em ber to  
th e  Council for South  Africa, has 
been appoin ted  D irector of th e  new  
M inerals R esearch L ab o ra to ry , Uni- 
versity  of th e  W itw atersrand , Jo h an - 
nesburg, South  Africa, for th e  e s tab 
lishm ent and  operation  of w hich a  
special g ran t of £6000 h as  been m ade 
by  th e  G overnm ent Mines D e p a rt
m en t. \

Obituary.
P b o f e s s o b  W . R . E . H o d g k i n s o n ,

C.B .E ., Ph .D ., M.A., died a t  his 
residence in B lackheath  on A pril 8 
a t  th e  age of 83 years. Professor 
H odgkinson was a n  Original M em ber 
of th e  In s ti tu te  and , w ith  one excep- 
tion , its  oldest m em ber.
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t o  g e r m a n y

F o r ty  s tu d e n ts  to o k  p a r t  in th e  
In s t i tu te ’s second E du ca tio n a l Tour, 
w hich th is  y ea r to o k  place in G er
m an y  a n d  las ted  from  A pril 7 to  16. 
T he to u r  w as a rran g ed  in co-opera
tio n  w ith  th e  N a tio n a l U nion of 
S tu d en ts  a n d  w as even m ore stren u - 
ous th a n  th e  B elgian T our la s t year.

A achen, Cologne, an d  D usseldorf 
w ere th e  th ree  m ain  cen tres from  
w hich th e  various tr ip s  were m ade. 
In  betw een th e  various w orks’ v isits , 
m an y  places o f o th er th a n  purely  
techn ical in te re s t were seen or v isited . 
T he w hole to u r  w as splendidly  
a rranged , n o t a  m om ent w as w asted , 
a n d  every th in g  for w hich G erm any is 
renow ned was enjoyed to  th e  u tm o s t 
in  th e  sh o rt tim e available.

T he foliowing w orks a n d  in s titu -  
tions w ere v isited  :

Technische Hoehschule, Aachen .—  
L ike all G erm an T echnical H igh 
Schools, th is  ran k s  eąu a lly  h igh  w ith  
th e  U n iversities an d  i t  is in te resting  
to  n o te  th a t  th e  dem and  in G erm any 
for tra in ed  scientific m en is so g reat 
t h a t  s tu d e n ts  o f  th e  H ochschule can 
ó b ta in  a p p o in tm en ts  before th e y  have 
com pleted  th e ir  courses. T he p a r ty  
w as show n over th e  N eum ann In s ti-  
tu t ,  w hich com prises th e  m etallu r- 
gical sections o f  th e  H ochschule. In  
ad d itio n  to  th e  tra in in g  prov ided , a  
g re a t deal o f  research  is carried  o u t 
here  w ith  th e  help o f m agnificent 
a p p a ra tu s  a n d  eąu ip m en t. The 
M aschinen L abora to rium  a n d  De- 
p a r tm e n ts  o f  Physics a n d  E lectro- 
techn ics w ere also inspected .

A sten  & Lynen, Stolberg.—These 
a re  th e  o ldest b rass w orks in th e  
w orld, b u t  a lth o u g h  o f such  h istorie  
in te re s t, a re  com pletely m odernized. 
M etal w as being m elted  in  gas-fired 
or electric furnaces a n d  cas t in to  
Ju n k e r  w ater-cooled m oulds. H o t- 
rolling  o f b rass a n d  b righ t-annealing  
w ere in accordance w ith  la te s t  prac- 
tice . M uch hand-sp inn ing  of b rass 
a rtic les w as also being carried  o u t.

Durener M etallwerke A .G .—H ere 
a re  p roduced  lig h t alloys o f th e  
D uralum in  ty p e  as well as heav y  non- 
ferrous alloys. L arge ex trusion  
presses w ere seen in  operation  to -
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gether w ith  hot-forging, stam ping , 
an d  rolling.

Felten & Guilleaume Carlswerk 
A .G .—A n enorm ous w orks producing 
an  aston ish ing  v a rie ty  o f a rticles on 
th e  one fac to ry  site— from  nails an d  
w ire-netting  to  electric  cables and  
steel cables for m ines an d  suspension 
bridges. Some o f th e  m an u factu ring  
processes w ere seen to g e th e r w ith  th e  
tes tin g  o f a  s tran d ed  steel cable,

m ann  process, and  th e  m an u factu re  of 
locom otive fire-boxes.

Forschungslaboratorium der V  er - 
einigten Stahlwerke A .G .—This was 
an o th e r m agnificent research  o rgan- 
iza tio n . A m ongst o th er th in g s shown 
were fa tigue  te s tin g  m achines,to rsion  
an d  bending  te s ts , im pact tensile 
te s ts  on  chains, th e  Losenhausen 
pu lsa to r, creep te s ts , an d  corrosion 
te s ts .

T he G erm an guides an d  som e of th e  p a r ty  a fte r  v isiting  th e  w orks of 
F e lten  & G uilleaum e. The re s t  o f th e  p a r ty  a re  in  th e  bus.

caleu la ted  to  fail a t  a  dead load  of 
240 to n s  an d  actu a lly  failing a t  239 
tons.

K aiser-W ilhelm  In s titu t f u r  E isen- 
forschung , Dusseldorf.—The dem and 
in  G erm any for research  facilities is so 
g re a t t h a t  th e  I n s t i tu t  is hav ing  to  
rem ove to  a  larger e s tab lish m en t. In  
sp ite  o f  th is , th e  rem ain ing  ap p ara tu s  
a n d  eq u ip m en t w as v e ry  im pres- 
sive.

Vereinigte Deutsche Metallwerke, 
Duisburg.—H ere w ere seen th e  ex- 
tru sio n  o f non-ferrous sections, th e  
p roduction  o f tu b es  by  th e  M annes-

Dortmunder U nion Brauerei A .G .— 
The “  h igh  sp o t ”  o f  th e  to u r  in m ore 
w ays th a n  one. A fter exam ining 
m etallurg ical aspects o f th e  p la n t th e  
p a r ty  was in v ited  to  a  “  K neipe ”  
(English tran s la tio n  : a  “ le tu p  ” ).

Fried. K ru p p  A .G . , Essen.—The 
m o st extensive w orks v isited . B last- 
furnaces a n d  th e  m an u factu re  o f steel 
were inspected  to g e th e r w ith  th e  
forging of a  100 -ton  steel b ille t in a  
15,000-ton press, a  m o st im pressive 
spectacle.

J .  A . Henckel, Solingen.—The 
fam ous “ Tw in ”  b ra n d  knives, scis-
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sors, &c., were seen in  course o f 
m anufacture , considerable adm iration  
being aroused for th e  h igh  degree o f 
c raftsm ansh ip  involved.

T he p redom inan t im pression gained 
from  th e  to u r  was th e  im m ense im- 
p o rtance  w hich G erm an in d u s try  
a tta ch es  to  scientific research  a n d  th e  
u tm o s t use w hich is m ade o f all 
technical an d  o th e r resources.

G reatest th an k s  a re  due to  th e  
D irectors an d  S ta ff o f th e  various 
firms for th e ir  courtesy , tro u b le , an d  
superb  h o sp ita lity , a n d  also to  M essrs. 
D ockhorn a n d  R uschkam p who so 
successfully conducted  th e  p a r ty  
th ro u g h o u t th e  G erm an p a r t  o f th e  
T our.— A. B.

In te rn a l Stresses in M etals and Alloys.
D r . H a r o l d  M o o r e , C .B .E ., Presi- 

d e n t o f th e  In s t i tu te ,  w ill deliver th e  
second an d  th ird  o f th ree  lec tu res on 
th e  above su b jec t, u n d e r th e  auspices 
o f th e  Com pany o f A rm ourers an d  
B rasiers, on M onday, M ay 20, an d  
M onday, M ay 27, a t  th e  Sir Jo h n  
Cass T echnical In s t i tu te ,  31 Jew ry  
S tree t, A ldgate, L ondon, E .C ., a t  7 
p .m . Adm ission is free, w ith o u t 
tic k e t. All m em bers o f  th e  In s t i tu te  
an d  th e ir  friends who m ay  b e  in te r- 
e sted  in  th e  su b jec t a re  cordially  
in v ited  to  a tte n d .

A bstracting Service.
A uthors o f  pap ers , books, or 

technical articles o f d irec t o r in d irect 
in te res t to  th e  science or p rac tice  of 
non-ferrous m etallu rgy , a re  reąu ested  
to  forw ard copies to  th e  In s t i tu te  in 
order th a t  th e  ab s trac tin g  an d  review  
service m ay  be m ade  com plete. 
Loose copies a re  also found  to  be o f 
value in  th e  L ibrary .

T he In s t i tu te ’s lib ra ry  desires to  be 
p laced on m ailing lis ts  to  receive 
copies o f non-ferrous m etallurgical 
trade literatu re  from  all p a r ts  o f th e  
w orld.

Copies o f u n p ub lished  theses are 
also re ąu e sted , for p e rm an en t p re 
ser v a tio n  in  th e  In s t i tu te ’s lib rary .

P e rio d ic a l: “ M etals and A lloys.”
A copy of th e  F e b ru a ry , 1935, issue 

o f M etals and A lloys  is reąu ired  to  
com plete th e  I n s t i tu te ’s L ib ra ry  file. 
W ill a n y  m em ber who is p rep ared  to  
give o r sell a  copy o f th is  issue k ind ly  
com m unicate  w ith  th e  L ib ra rian  ? 
Copies o f th is  issue are  n o t o b ta in ab le  
no w from  th e  publisher.

F ilm  Sym posium  on W elding.
To afford v is ito rs  to  L ondon  an  

o p p o rtu n ity  to  a c ą u a in t them selves 
w ith  th e  im p o rta n t advances w hich 
h av e  been m ade in  w elding, B ritish  
In d u strie s  H ouse E ngineering  Section 
h as a rran g ed  a  d isp lay  o f films, ac- 
com panied  b y  com m entaries, to  be  
held  on M ay 22 an d  29, 1935, betw een 
th e  hours o f 5 a n d  7 p .m . Persons 
in te res ted  m ay  a sk  ąu estio n s, w hich 
w ill be  answ ered  b y  th e  ex p erts  who 
w ill be in  a tte n d an c e  during  th e  film 
d isp lay . T he films will p rim arily  
rep resen t p rogress th ro u g h o u t th e  
U n ited  K ingdom  a n d  Dom inions, 
b u t  will also em body fea tu res of 
special in te re s t from  o th e r p a r ts  o f 
th e  w orld.

A te a  recep tion  will be held  in 
B ritish  In d u str ie s  H ouse Clubroom s, 
M arble Arch, W .l ,  be tw een  4 an d  5 
p .m  each afternoon . T he films are 
being show n b y  th e  co u rtesy  o f : 
A cety lene a n d  W elding C onsulting 
B ureau , L td .,  L o n d o n ; B ritish  
O xygen C om pany, L td . ,  L o ndon ; 
a n d  M urex W elding Processes, L td .,  
London. I t  is hoped  th a t  arrange- 
m en ts  m ay  also be  m ade  for p ractica l 
d em o n stra tio n s . A pplications for 
tic k e ts , m en tion ing  th is  Journal 
reference, should  be addressed  to  : 
M r. G uy F . Dow ding, A .M .I.M ech.E ., 
M anager, E ngineering  Section, B ritish  
In d u str ie s  H ouse, M arble Arch, 
L ondon, W . l .

2 1 0



PAPER No. 701. This paper is copyright. I t  m ay be reprinted, wholly or in part, in the 
Press (w ith due aclcnowledgment) a fte r being presented a t  the  A utum n Meeting of the 
In s titu te  to  be held on September 9-12, 1935, in Newcastle-upon-Tyne. The Institu te  
as a  body is no t responsible for th e  statem ents or opinions expressed in this paper, on 
which written discussion m ay be sent to  the  Secretary not la ter th an  Oetober 1, 1935.

This paper will not be reissued in the form of a separate “ Advance Copy,”  a method of 
publication which has been discontinued.

OBSERVATIONS OF THE POROSITY AND 
SEGREGATION OF TWO BRONZE INGOTS.*

By N. P . A L L EN ,t M.Met., D.Sc., Mem ber, and S. M. PU D D K PH A T4
B .S c . ,  M e m b e r .

S y n o p s i s .

The distribution of porosity and the  variation in copper content in two 
10  per cent. tin-bronze ingots have been found to be influenced princi- 
pally by the  flow of heat during solidification. There was a  close connec- 
tion between the  porosity and segregation of the ingots.

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

I n  a previous paper1 the processes leading to the formation of cavities 
in an ingot were discussed, and reasons were given for oonsidering 
the phenomenon of inverse segregation to be largely the result of the 
same processes. The present work was undertaken in order to study 
further the distribution of porosity in ingots, and to obtain more 
evidence on the relationship between porosity and segregation.

P r e p a r a t i o n  o f  I n g o t s .

Two ingots were cast from separate quantities of bronze made in 
the following way : 29 Ib. of cathode copper was melted under a deep 
layer of oharcoal in a gas-fired crucible furnace, and 3J lb. of “ Chempur ” 
tin was added to it. The alloy was stirred thoroughly_with a carbon 
rod, and cast at 1100° C. into a heavy copper mould, dressed with bone 
ash, and preheated to about 90° C. The metal was poured from the 
crucible in the ordinary way, the lip of the crucible being rested on the 
top of the mould, and a steady stream being maintained such that the 
mould was filled in about 20 seconds.

The mould was that described in the former paper. One ingot 
was cast with the wide end upwards, and the other with the narrow 
end upwards, and both were fed with the liquid metal remaining in

* M anuscript received February 16, 1935. 
f  Lecturer in Metallurgy, University of Birmingham, 
j  Metallurgical D epartm ent, University of Birmingham.

Note to Abstractors and Other Readers.—This paper will be published, in 
perm anent form, in the Journal of the Institute of Metals, VoI. LVII, 1935. 
Reference should aceordingly be as follows: J . ln st. Metals, 1935, 57 (Adyance
c°py)-
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Allen and Puddephat: Observations o f the

tłie crucible. They weighed about 28 lb. each, and were 9 | in. long, 
3§ in. square at the wide end, and 2 |  in. square at the narrow end. 
The ingot cast wide end upwards had an average copper content of 
89-39 per cent. and the other an average copper content of 89-94 per 
cent.

E x a m i n a t io n  o f  I n g o t s .

A slab |  in. thick was cut vertically from the middle of each ingot, 
and, after it had been planed and its macrostructure examined, it was 
cnt np in the manner shown in Fig. 1.

The densities of all the pieces were determined by Archimedes’s 
method. The figures reported are the apparent densities in water

at 15° C., and are accurate within 
±  0 -0 1 .

Some exception has been 
taken to the use of density 
determinations in the study of 
the porosity of bronze, on the 
ground that the density of bronze 
is liable to vary, independently 
of the number of cavities present, 
on account of the varying 
quantities of eutectoid con- 
stituent which may be present. 
Whilst the metallographic prin- 
ciple involved is perfectly sound, 
its application to bronze is un- 
necessary, as it is elear from the 
values plotted in Fig. 2, that the 
densities of the a solid solution 

and the eutectoid are, within very close limits, the same. G. L. Bailey 2 
and others who have reported results demonstrating the effect of casting 
temperature on the density of cast bronze, have, in fact, studied the 
efiect of casting temperature on its porosity.

In order to determine the naturę of the segregation, samples taken 
from about half the density pieces were analyzed for copper content 
by an electrolytic method similar to that devised by R. A. F. Ham
mond.3 The method was thoroughly tested. Six analyses of a 
standard sample agreed to within +  0-01 per cent. of copper, and the 
same order of agreement was obtained in several check analyses in the 
course of the work. I t is considered that when all other errors are 
taken into account, variations of 0-04 per cent. must be regarded as 
significant,
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Samples from many parts of the ingots were examined micro- 
scopically.

O b s e r v a t i o n s .

The macrostructures of the ingots were normal. . Columnar crystals 
up to \  in. in length had grown at the bottom and at a few places along 
the sides of the ingots, and elsewhere fine equi-axed crystals were present, 
and were smallest near the top.

The results of the measurements of density are plotted in Fig. 3. 
Both ingots were porous and had rather poor surfaces. Except 
where skin porosity was present, the density of the materiał in both 
ingots decreased regularly from the outside to the centre, and the 
density contours were generally symmetrical, and followed the shape 
of the ingot fairly closely. The oone of relative soundness found in 
copper and aluminium-copper alloy ingots was absent, though at the

Porosiły and Segregation o f Two Bronze Ingots

T I N .  P E R  C E N T

F i g . 2 .—Densities of Copper—Tin Alloys. The figures are the  apparent densities 
in w ater a t room tem perature of 30 grm. ingots of the alloys m elted in fireclay 
boats a t 1150° C. in dry nitrogen, and allowed to cool w ith the furnace.

bottom of the ingot cast wide end upwards the diflerence of density 
between the outside and the centre was quite smali.

The mould taper had a very marked influence on the distribution 
of porosity. Whereas in the ingot cast wide end upwards the most 
porous materiał was confined to a cone in the upper part of the ingot, 
casting narrow end upwards resulted in the axis being very porous 
nearly all the way down.

Fig. 3 also shows the distribution of copper in the ingots. Differences 
as great as 1 per cent. were found. The segregation was inverse, and 
the contours of copper content, like those of density, were parallel to 
the sides of the ingots, except at the bottom, where they were turned 
inwards to form a smali cone of tin-rich materiał. Except where there 
was skin porosity the materiał having the highest tin content had also 
the highest density. The relationship between density and copper 
content is shown graphically in Fig. 4. The two variables followed 
each other very closely, except at the bottom of the ingot cast wide 
end upwards, in which a variation of composition occurred .without 
a corresponding change of density.
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There was no relationship between the segregation and the macro- 
structure.

D is c u s s io n  o f  R e s u l t s .

The relationship between porosity and copper content is such that 
the distribution of both can be accounted for by a fłow of tin-rich 
liquid in th e . directions indicated by the arrows in Fig. 1. This will 
explain completely the ingot cast narrow end upwards,. I t  seems 
that a t a relatively early stage of solidification a bridge of dendrites

Porosity and Segregatian of Two Bronze Ingots

was formed across the ingot about a ąuarter of the way down, and that 
the mass of liquid thereby entrapped in the centre subsequently fed 
the ingot in all directions. The “ heat centre ” of the ingot (about 
two-thirds of the way down the axis) conseąuently became extremely 
Iow both in density and in tin content.

Broadly, the behaviour of the ingot cast wide end upwards was 
similar, but in this case the downward movement of liąuid was not 
restricted until a comparatively late stage of the process of solidification, 
so that there was a continuous increase of tin content and density 
down the axis.
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The conditions at the bottom of this ingot require special attention. 
The variations of density in this region are misleadingly smali on account 
of the skin porosity, but even when this is taken into account, they 
are much less than in other parts of the ingot. This is probably due 
to the excellent feeding of the bottom of the ingot. The porosity of 
an ingot is the resultant of two factors, the gas content, and the drop 
of pressure caused by contraction.4 From the densities prevailing 
on the outside of the ingot (where skin porosity was absent) it appears 
that the gas content of the metal was such that when the metal froze 
under such conditions no drop of pressure due to contraction was ex- 
perienced, the density was about 8-3-8-5. As long as feeding was

perfect uniform densities of about 
this value were obtained, and 
these conditions prevailed in the 
zone outside the 8-3 density con- 
tour. If a region in this zone, 
but a little removed from the 
edge be considered, it will be 
seen that, once solidification has 
begun, it both feeds tin-rich liąuid 
to the outside and receives it 
from the centre (Fig. 5, A, B ). 
The liąuid it receives, however, 
will be lower in tin than that 
which it loses, as solidification is 
less advanced towards the centre, 
so that, on balance, it will gain 

less tin than its neighbour on the outside. Conseąuently there will be 
inverse segregation without any marked density change.

This conception will also explain the tin-rich cone at the bottom 
of both ingots, for metal in the neighbourhood of A  (Fig. 1) feeds the 
contraction in two directions and therefore loses an abnormal amount 
of tin-rich liquid, receiving in compensation (only) liąuid poorer in tin 
from the centre. The finał result is an abnormal loss of tin which is 
the counterpart, in inverse segregation, of the familiar “ ingot corner 
segregation.”

M ic r o s t r u c t u r e s .

The cavities were inter-dendritic in character and associated, as 
would be expected, with the a-8 constituent.

Special attention was paid to the distribution of the oc-8 constituent, 
on account of the observations reported by F. Johnson in discussing 
a previous paper.1 The particie size of the constituent increased from

216
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Porosiły and Segregation of Two Bronze Ingots

side to centre of the ingot, which made it difficult to estimat.e the relative 
ąuantity, but after careful comparisons at many magnifications, it 
was concluded that over the greater part of the ingot there was no 
perceptible difference in amount. Nevertheless, there was a narrow 
border not more than 0 1 -0 2  cm. wide round the edge of the section 
in which the particles were both very minutę (0-001 cm. diameter) 
and decidedly less in ąuantity, and to this extent Johnson’s observation 
was confirmed.

At the extreme edge a crust about 0-01 cm. thick of materiał very 
rich in eutectoid constituent was found. This crust was so narrow that 
it was easily rubbed away during preparation of the specimen, and it 
was found only in specimens mounted in Bakelite. The typical appear- 
ance is shown in Fig. 6 (Platę I). The formation was not an exudation 
from the surface, as the a -8 constituent was quite fłush with the a, 
nor was it materiał thrust through from the centre, as observed by 
Genders,5 for there were no streaks of a-8 constituent leading to the 
centre. On the contrary, it was most marked where the band of 
materiał poor in a-8 constituent was widest, and these two formations 
appeared to be related. The outline of the primary dendrites of a 
constituent freąuently suggested that solidification had been completed 
by the growth of crystals towards the edge, a process which is possible 
if it be assumed that some degree of under-cooling took place, and that 
the first nuclei appeared, not quite at the edge, but at a little distance 
within the metal.

The formation is mentioned on account of its metallographic interest. 
Its scalę was so smali that it  could scarcely have aflected the mass 
segregation as determined by the analyses reported here.

CONCLUSIONS.

(1) In chill-cast 10 per cent. tin-bronze ingots the distributions 
of cavities and copper is determined by the flow of heat away from 
the casting, in such a way that the parts of the ingot which solidify 
last are most porous and richest in copper.

' (2) Both distributions are largely explicable on the assumption 
that during solidification a liquid rich in tin travels towards the outside 
of the ingot.

(3) In this case, contraction during solidification was the principal 
cause of the movement.
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CORROSION BELOW DISCONTINUOUS OXIDE 
COATINGS, W ITH SPECIAL REFERENCE 
TO MAGNESIUM.*

By K . G. L E W IS,t M.Sc., Membek,  and U. R. EVANS,f M.A., Sc.D.,
Membek.

S y n o p s i s .

Protective processes fali into two classes : (a) safe processes, where 
even incomplete treatm ent lengthens the  tim e of perforation; (6) dan- 
gerous processes, where inadequate treatm ent intensifies a ttaek  and 
brings ąuicker perforation than  no treatm ent.

Magnesium, uncoated and coated with oxide layers produced by three 
different treatm ents applied for numerous different periods, has been sub- 
jected to sodium chloride in a new circulating apparatus. Time-corrosion 
curves and perforation periods have been obtained. The da ta  show 
th a t these processes belong to the  ‘ ‘ safe ” class.

The value of any protective treatm ent depends not so much on its
power to prevent attack where the treatment has been perfect, as on
the happenings at points where the treatment has been originally
insufficient or subseąuently damaged. The studies of metallic coats1
and paint coats,2’ 3>4- 5 conducted in the authors’ laboratory, have
been concentrated mainly on phenomena at points where, of intention,
the coating has been (a) applied so sparsely as to present discon-
tinuities, (b) pierced by a scratch, or (c) broken by bending the
metallic base. In exceptional cases, protection has been observed
even at points where the metal was freely exposed to the corrosive
agent. More often corrosion has been observed at the discontinuity,
and, in exceptional circumstances, the attack has been locally more
intense than if no coating were present. The idea, still prevalent
to-day, that a faulty coating of a cathodic ” metal necessarily gives
intensified corrosion at the fault, is quite erroneous, and rests on a
misnnderstanding of the electrochemical principles involved. Intensi-
fication of corrosion by an incomplete “ protective ” operation is,
however, not uncommon in water-treatment. I t  has been found 6
that most alkaline inhibitors (sodinm hydroxide, carbonate, silicate,

* Manuscript received February 1, 1935. 
f  The University Chemical Laboratories, Cambridge.

Note to Abstraotors and Other Readers.—This paper will be published, in 
perm anent form, in the Journal of the Institute of Metals, Vol. LV II, 1935. 
Reference should accordingly be as follows : J . ln st. Metals, 1935, 57 (Adyance 
copy).
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or phosphate), added to a salinę water in sufficient quantity, remove 
its corrosive power for many metals. If added in insufficient ąuantity, 
they rednce the area attacked morę than the total destruction of 
metal, and, sińce the corrosion per unit area of the part affected is 
thus increased, the time needed for perforation is actually diminished. 
Theory indicates that this danger of premature perforation is to be 
expected of all inhibitors which act by stifling the anodic reaction, 
provided that the velocity of corrosion is determined even in part by 
the accompanying cathodic reaction; for, in such cases, the area 
attacked is likely to be diminished more quickly than the total destruc
tion of metal. If the inhibitor acts by stifling the cathodic change, 
then there is no reason to expect accelerated perforation.

It is clearly important to distinguish two classes of protective 
treatm ent:—(a) a dangerous class, where incomplete treatment causes 
intensification of attack and brings about perforation. sooner than it 
would occur on untreated metal; and (b) a safe class, where incom
plete treatment, whilst not preventing attack, at least renders the 
time needed for perforation longer than that of unprotected metal. 
For many types of protective treatment much of the information 
necessary to assign processes to one or other class js available; but 
in regard to protection by oxide coats, there appears to be no record 
as to whether or not an insufficient coating can cause intensification 
of attack. Yet oxide coats are to-day largely used in protection, 
especially on magnesium and aluminium.

Now Whitby 7 and Schikorr 8 consider that the corrosion of mag
nesium is controlled, at least in part, by the anodic reaction. Some 
oxide coats, notably those containing chromium, probably inhibit 
largely by stifling the anodic reaction, whilst others, notably zinc oxide, 
inhibit mainly by stifling the cathodic reaction; 9 possibly some treat- 
ments—for instance, those studied by Sutton and Le Brocq 10—retard 
both anodic and cathodic reaction. I t  is reasonable to hope that, in 
some at least of the processes available or capable of being worked 
out, “ incomplete treatment ” would cause no shortening of the per
foration time. The experiments described below were designed to 
examine this matter. No attempt was made to realize in the labora- 
tory any particular “ seryice conditions” ; rather the conditions of 
coating and corrosion were made as simple as posśible, so as to obtain 
a simple answer to fundamental questions.

The work consisted of :
I. Preliminary experiments on producing and testing oxide coats.

II. Development of a simple method for measuring the hydrogen 
evolution from magnesium specimens with protected edges..
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III. Experiments on untreated magnesium to study :
(i) the efiect of surface condition ;

(ii) the effect of concentration of salt-solution.
IV. Experiments on finely-ground magnesium pretreated for different

periods in a solution depositing oxide coats, using
(a) a new bath, containing zinc sulphate and ammonium 

n itrate;
(b) the bath containing potassium dichromate, alum, and

sodium hydroxide, tested by Sutton and Le Brocq; and
(c) the bath containing potassium dichromate and sodium

sulphate, tested by Sutton and Le Brocq.
V. Experiments (with bath (a) only) using a rough surface.

VI. Determination of perforation times after treatments.(a), (b), and (c). 
VII. Intermittent spray tests, using sea-water on magnesium, treated 

by processes (a) and (c) and also (d) Bengough and Whitby’s 
selenium treatment.

M a t e r i a ł .

The magnesium used was sheet of 99-9 per cent. purity, furnished 
by the American Magnesium Corporation. The original thickness as 
rolled was 0-21 mm. (0-0083 in.), which was reduced to 0-20 mm. 
(0-0079 in.) after grinding one side only with all emery grades down to 
“ 00 ” French emery, and to 0-18 mm. (0-0071 in.) when ground on 
both sides.

I .  P r e l im i n a r y  E x p e r i m e n t s .

Numerous trials were made : (a) on magnesium abraded in diiferent 
manners; (&) with baths containing zinc, aluminium or lead salts, or 
a combination of these; (c) in absence or presence of ammonium 
salts, especially ammonium nitrate; (d) with or without application 
of cathodic treatm ent; and (e) using fresh or old baths.

It was found that the coats of best appearance did not always give 
best protection. Certain coats, which were sufficiently compact and 
uniform to give interference tints, accelerated rather than reduced 
corrosion, whilst certain lead baths, which gave coats of poor appear
ance, reduced corrosion considerably in certain circumstances. In the 
end, for simplicity, the treatment selected for special study was a 
simple dip, without applied e.m.f., in a vertical position, in a bath 
containing zinc sulphate solution (50 grm./litre) and ammonium nitrate 
(50 grm./litre). Dipped in such a bath, the magnesium goes into 
solution, replacing zinc, not as metal but as oxide (probably hydrated). 
The oxide coat has a pearly greyish-white appearance in the early 
stages, but becomes duller after long dipping.
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■
ilt
A B

I I .  M e t h o d  o f  M e a s t t r e m e n t .

The magnesium sheet was cut into panels 4 in. X  3 in., which 
were shuffled, abraded, and cut to 1 in. sąuares (Fig, 1, A). Pieces of
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blotting paper (B ), 1J in. sąuare, thoroughly soaked in molten paraffin 
wax, served to protect the bottom of the specimens. The paper was 
allowed to come to a temperature jnst aboVe the melting-point of 
wax, then a specimen was placed on it, and a second piece of warm 
waxed paper (C) with a circular aperture of 0-62 in. (1-6 cm.) diameter 
laid over the metal; the two pieces of waxed paper were pressed 
together, and a hot wire was run round the edges of the opening so as 
to produce perfect adhesion to the metal. The specimen, thus framed, 
was placed in a crystallizing dish (K), below a graduated tube (D), 
previously calibrated. Both dish and tube were filled with the cor- 
roding liąuid (60 c.c. being used in each experiment), and the hydrogen 
rising from the specimen through the funnel (E) set up a circulation, 
the liąuid entering the tube by opening (F) and leaving it at (G); 
thus the liąuid above the metal was replaced at a rate roughly pro- 
portional to the degree of exhaustion. Strips of waxed paper, (H) and 
(J), served to ensure the necessary clearance between tube and funnel, 
and between funnel and the mask of the specimen.

Twenty or thirty apparatus of this form could conveniently be 
erected side by side in an air-thermostat11 controlled at 25° C. Each 
experiment was performed in triplicate. From the readings taken 
after 24 hrs. in 45 experiments (omitting three other experiments 
where the measuring tube was already fuli), calculations were made

ofthe “ coefficient of variation,” as defined by the expression —
where n is the number of experiments, M  is the mean of each 
trio of results, and S  the experimental standard deviation (namely,

2 I 2  I 2
_ X  2 ~r_3-; where S1; S2, and §3 are the three deviations from the

mean). Two calculations were made for each bath, according as v 
was taken as 3 (according to still common practice), or as 2 according 
to the probably more accurate views expressed by later statisticians.12 
The actual values obtained were as follows :

Oxide Coatings, with Special Reference to Magnesium

B ath . Treatment.

Coefficient of Yariation.

v =  2. V = 3.

(a) F in e  a b ra s io n . 11
Per Cent.

7 -4
Per Cent. 

6 -0

W ff *> 10 8 -4 6-7

(c) 99 13 8-5 6 -9

(e) Coarse abrasion. 11 8-2 6*3

Ali baths 4 5 8-1 6-5
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The mean “ half-chance error ” will be (for experiments in triplicate) 
0-67

yfg =  0-48 times the percentages shown, and will thus be 3-9 or

3-1 per cent. according to the basis adopted. This is as Iow as can 
be expected for corrosion of the hydrogen evolution type, where con- 
siderable scatter always occurs.

C O R R O S I O N  T I M E , H O U R S  
Fig. 2.—Effect of Surface Condition on Corrosion.

III. E x p e r i m e n t s  o n  U n t r e a t e d  M a g n e s iu m .

(i) Effect of Surface Condition. The conditions tested included the 
surface “ as rolled,” and the surfaces obtained by abrasion with No. 3, 
“ IG,” “ 1F,” “ 0,” “ 00,” and “ 000 ” French emery papers. The 
abrasiye procedurę used for preparing metallographic specimens was 
adopted, starting with No. 3 and continuing with successively finer 
grades. In generał, abrasion was performed under liquid paraffin, but 
one special series, abraded down to “ 000 ” emery without paraffin, 
with very slow abrasion to avoid over-heating, gave hydrogen evolu- 
tion curves similar to those abraded under paraffin.
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Two panels were subjected to each abrasive treatment, yielding 
twelve specimens, which were washed with carbon tetrachloride and 
dried between blotting-paper, and then, after re-abrasion with the 
finał paper without paraffin, twice washed with carbon tetrachloride,

Oxide Coatings, with, Special Reference to Magnesium

C O R R O S / O N  T I M E  , H O U R S  
F i g .  3 — Effect of Concentration of Sodium Chloride Solution o n  Corrosion.

being dried between blotting paper after each washing. Ali specimens 
were stored for 24 hrs. in a desiccator before mounting.

The relations between hydrogen evolution and time during cor
rosion by 0-liV sodium chloride are shown in Fig. 2. The two most 
finely ground surfaces suffered the most rapid attack—a rather sur- 
prising result. Abrasion with all grades down to “ 00 ” emery was 
adopted as standard procedure, and will be referred to as “ fine 
abrasion.” “ Coarse abrasion ” will denote a simple grinding with 
No. 3 paper.
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(ii) Effect of concentration. Finely abraded specimens gave results 
shown in Fig. 3. The corrosion velocity regularly increases with con
centration. For subsequent work, 0-2N  sodium chloride was selected, 
as standard concentration.

IY. E f f e c t  o f  P e k i o d  o f  I m m e r s i o n .

Bath (a). The liquid used contained 50 grm. of zinc sulphate and 
50 grm./litre of ammonium nitrate. Specimens were suspended and 
completely immersed for varying periods in a beaker containing 40 c.c.

Lewis and Evans : Corrosion Betów Discontinuous

F i g . 4 .—Hydrogen Evolution Curves for Yarious Periods o f  Dipping in the 
Zinc Sulphate Bath.

of solution contained in the thermostat a t 25° C. After the chosen 
period, the specimen was quickly removed from the beaker and washed 
in ordinary distilled water, then in quartz-condensed water, and dried 
between sheets of blotting paper. I t  was then sealed into a waxed- 
paper jacket for the corrosion experiment.

Results are shown. in Fig. 4. Up to a dipping period of 5 minutes 
increasing resistance is shown, but prolónging of the' operation up to 
10 minutes resulted in only a temporary improvement. I t was noted 
that the surface after a 10-minutes’ dip had a slightly corroded appear- 
ance across the middle of the specimen; the aspect, however, varied
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somewhat between the three triplicate specimens, although the quan- 
tities of hydrogen showed excellent agreement up to 72 hrs.

Bath (b). Specimens were immersed for varying times in a solution 
of 1-5 per cent. potassium bichromate, 1 per cent. alum, and 0-5 per

0 10 20 30 40 50
C O R R O S I O N  T  /  M E , HOURS

Pio . 5.—Hydrogen Evolution Curves for Various Periods of Dipping in 
Biehromate-Alum Solution.

90 SEC0NDS

20 SEC0NDS

cent. caustic soda, kept at 90°—95° C. At the end of the desired period 
they were quickly removed from the solution, washed in running 
distilled water and then in hot ąuart.z-condensed water, and dried on 
blotting paper. The coatings obtained could hardly be noticed, apart
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from an exceedingly slight dulling of the polished metal. The results 
obtained are shown in Fig. 5. The protection increases with time of 
dipping, but the hydrogen production was much more rapid than after 
the zinc sulphate treatment. The time of dipping recommended by 
Sutton and Le Brocq is 6 hrs.

Bath (c). The treatment was similar to that in bath (b), but the 
liąuid contained 1-5 per cent. potassium bichromate and 1-5 per cent. 
sodium sulphate (decahydrate). The coatings possessed a character- 
istic appearance, varying from a faint duli yellow unevenly distributed

C O R R O S IO N  T I M E ,  H O U R S

F i g . 6 .—Hydrogen Evolution Curves for Various Periods of Dipping in the 
B ichrom ate-Sulphate Bath.

after 1 minute’s dipping to a compact brown coat after 6 hrs. Unfor- 
tunately these thicker coats appear to possess a smali but definite 
tendency to dissolve. If subjected to the usual corrosion conditions 
for over 40 hrs., the liąuid in the crystallizing dish appears golden 
yellow, being deeper where the coating is obtained from longer dipping. 
Also, on removing the waxed-paper jacket, large areas can be seen in 
which the original coat appears to have diminished in intensity. The 
results in Fig. 6 show an increased protection with time of dipping. 
After a 5-minute dip, the hydrogen liberation is ąuicker than after a 
similar dip in bath (a), but lower than after bath (b).
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It was noted in the case of all the chromate-treated specimens 
that corrosion appeared to be localized and gave only a few very large 
holes, whilst the zinc sulphate bath gave numerous smali ones.

V. E x p e b i m e n t s  w i t h  C o a r s e  S u r f a o e .

Specimens abraded with No. 3 emery, and dipped in bath (a), gave 
more rapid evolution of hydrogen than specimens finely abraded and 
similarly dipped, the results being shown in Fig. 7. The type of

Oxide Coatings, with Sftecicil Reference to Magnesium

Fig. 7 —Hydrogen Evolution Curyes for Various Periods of Dipping in the 
Zinc Sulphate B ath (Coarse Abrasion).

perforation somewhat resembled that of finely abraded magnesium 
dipped in baths (b) or (c).

VI. P e r f o r a t i o n  T e s t s .

Specimens finely abraded and dipped for different periods in baths 
(a), (b), and (c), were tested as usual in 0-22V sodium chloride, the 
individual experiments being terminated after different times in order 
to ascertain whether perforation had or had not occurred. The results 
are shown in Figs. 8-10, whilst the earlier stages are given in greater
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F ig . 9.—Effect of D uration of Dipping in Bichrom ate-Alum  B ath on Time of
Perforation.

detail in Fig. 12. Each point represents an experiment; the circles 
show experiments not leading to perforation, and the crosses show 
experiment§ causing one to three smali holes. The curves prove that
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F i g . 8.—Effect of D uration of Dipping in Zinc Sulphate B ath  on Time of
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the time needed for perforation greatly increases with the time of 
dipping in all the baths tested, although the curves become horizontal 
after long periods in bath (6). A dip of 5 minutes in bath (a) increases 
the perforation time from 19 hrs. up to 47 hrs., whereas it was found 
impossible to obtain this increase with any period in bath (6) or (c). 
Magnesium abraded with No. 3 emery only, and treated in bath (a), 
gave the curves shown in Fig. 11; the perforation times are shorter 
than those of finely abraded materiał similarly dipped.

VII. S p r a y  T e s t s .

Specimens 2-5 in. X 1-8 in., ground down to “ 00 ” emery as described 
aboye, were dipped for various times in baths (a), (c), and also (d) Ben- 
gough and Whitby’s selenium bath 13’ 14> 15 containing 15 per cent. 
selenious acid, 0-3 per cent. sodium chloride. They were hung upin a 
room, controlled thermostaticalły at 25° C.,and sprayed once every morn- 
ing with sea-water from Felixstowe. Each experiment was carried out in 
triplicate, with good agreement between the trios of specimens. The 
times of treatment chosen were in the ratio 1 : 2 : 4 : 8 : 16, in all 
cases, the middle one being approximately that hitherto recommended 
by the originators of the treatment in ąuestion. No perforation had 
occurred after 6 weeks, but the state of the specimens was as follows :—

Untreated Specimens. Yery heavy corrosion over whole surface.
Bath (a) (Zinc sulphate and ammonium nitrate). Numerous points 

of lightish-grey deposit. The different treatments gave protec- 
tion in the following order, the 2-minute specimen being much 
the best; the 4-minute specimen also gave good results : 2 
minutes; 4 minutes; 1 minutę; 8 minutes; 16 minutes.

Apparently a shorter treatment is desirable for metal intended 
to withstand sea-water spray than to withstand immersion in 
sodium chloride solution.

Bath (c) (Potassium dichromate and sodium sulphate). The speci
mens treated for 24 hrs. and 12 hrs. showed no corrosion, but 
the original brown coat was gradually washing ofi; in other 
cases, there was corrosion but less than with baths (a) and (d). 
Doubtless chromate-containing liquid flowing over specimens 
which have lost their coat gives some protection. 1-5 hrs.’ 
immersion gave anunsatisfactory coat. Order of merit : 24 hrs.; 
12 hrs.; 6 hrs.; 3 h rs.; 1-5 hrs.

Bath (d) (Selenious acid and sodium chloride). All specimens show 
some corrosion product at numerous fine points and tend to 
darken, losing their original reddish tint. Superficial examina-
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tion is difficult, but the 2-minute specimens appear badly 
corroded, and the 16-minute, 8-minute, and 4-minute specimens 
are considerably superior to the 32-minute specimen. Order 
of m erit: 16 minutes; 8 minutes; 4 minutes; 32 minutes; 2 
minutes.

After 3 months, the order was more difficult to decide, but . 
seemed to be still very much the same. There was no per
foration, even on the untreated specimens.

D is c u s s io n .

The hydrogen-evolution curves (Figs. 4-7) show clearly that, in 
conditions of complete immersion, each treatment tested diminishes 
the total destruction of metal, the diminution increasing as time of 
treatment is lengthened; in the case of the new zinc bath, the 10- 
minute curve given by finely abraded specimens suggests that the 
improvement decreases if the treatment is continued too long, owing 
to corrosion starting in the treatment bath. Fig. 13, giving the volume 
of hydrogen e^olution in 25 hrs. for specimens dipped for different 
times in the various baths, serves to show the improvement conferred 
by each (note that the time-scales are not the same in each case). 
The perforation diagrams (Figs. 8-12) suggest that the new process 
belongs to the “ safe ” type, sińce the time needed for perforation 
increases steadily with the time of treatm ent; even the shortest treat- 
ments (5 or 10 seconds) produce a perceptible increase. The two 
bichromate baths tested also showed a tendency for the time of per
foration to increase with the time of treatment, although in the case 
of bath (b) containing alum, the increase is very smali. At short 
treatment times, there is a marked tendency for the perforation holes 
to be larger, although less numerous, than those obtained with the 
zinc bath or even with untreated magnesium.

The spray tests show that baths (a), (c), and (d) can give consider- 
able protection. Clearly, service tests would be needed to decide the 
relative practical merits of the various processes. I t  must be remem- 
bered, also, that in practice a magnesium alloy (and not pure magnes
ium. as used in this research) would be involved, and further that 
parts usually receive an additional coat (paint, varnish, or lanolinę) 
after the chemical pre-treatment.

The fact that under immersed conditions, the zinc oxide coats, 
even if only partially applied, cause no tendency to accelerated per
foration tallies with the theoretical reasoning .at the-opening of the 
paper; 10 years ago, one of the authors 16 suggested that the automatic 
-deposition of zinc oxide on iron (on wetting with zinc sulphate solu-
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tion) slowed down the attack owing to the interference with the 
cathodic reaction. On the other hand, iron dipped in chromate solu- 
tion can certainly continue to act as cathode, and the stifłing of

F ig . 10.-—Effect of D uration of Dipping in B ichrom ate-Sulphate B ath on 
Time of Perforation.

corrosion is largely due to the prevention or reduction of the anodic 
reaction; thus insufficient dosage with chromate may lead to accelerated 
perforation, as was indeed found to be the case on iron.17- 18>19 The

F ig . 11.—Effect of Duration of Dipping in Zinc Sulphate B ath  on Time of 
Perforation (Coarse Abrasion).

riew work on magnesium indicates that the chromate baths tested, 
although not causing premature perforation, may add to-the size of 
individual holes, and this is probably due to a similar cause.
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P E R I O D  OF DIPPING, M IN U T E S  
O 10 20 30 40 50 60scalefor

F i g . 1 2 .—E arly  Stages of Penetration Experim ents.
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SUMMAEY.

1. Protective processes may be divided into (a) a “ safe ” class, 
where insufEcient treatment or incomplete covering at least gives 
better results than no treatment, and (b) a “ dangerous ” class, where 
incomplete treatment may cause corrosion to be more intense than if 
no treatment had been given at all. This intensification is likely to

Oxide Coatings, with Special Reference to Magnesium

F ig . 13.—The Volume of Hydrogen Eyolyed in 25 Hrs. by Specimens Dipped 
for Different Times in the  Yarious Baths Tested.

occur if the protection restricts the anodic change, in cases where the 
cathodic reaction mainly determines the rate of destruction of metal.

2. Previous work has explored the dangers of intensification at 
gaps or breaks in metallic coats or paint coats. The present research 
aimed at analogous information for oxide coats on magnesium.

3. Using a new “ self-circulating ” apparatus, time-corrosion curves 
have been obtained for : (i) untreated magnesium in sodium chloride
(a) after different abrasions, and (6) in baths of different concentra- 
tions; (ii) magnesium treated in three different baths, two used pre-
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viously by Sutton and Le Brocą, and one a new bath containing zinc 
sulphate and ammonium nitrate, after different periods of treatment.

4. In addition, times of perforation have been determined after 
different periods of treatment in all three baths.

5. The results suggest that oxide coats on magnesium may, for 
the experimental conditions surveyed, be assigned provisionally to the 
“ safe ” class.

6. Some intermittent spray tests have been commenced on mag
nesium treated by different processes, including Bengough and Whitby’s 
selenium process.
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I .— P R O P E R T IE S  O F M ETALS

(Oontinued from pp. 137-145.)

*Gases in  A lum inium . J .  A. Kliaehko (Legkie Metalli (Light Metals), 1934, 
(7), 24-30).—[In  Russian.] Heated in an Oberhoffer-Hessenbruch apparatus 
at 800° C., a 10-20 grm. sample of aluminium evolves about 0-035 grm. of 
water vapour and 0-25-0-80 c.o. of other gases, of which 75-90% is hydrogen. 
At lower temperatures the solid metal evolves more water and less hydrogen. 
The metal tested contained 0-02-0-03% alumina before heating and 0-13-
0-15% after. The hydrogen evolved is derived to some extent from the 
electrolytic bath, but principally from the reaction between the hot metal 
and adsorbed water.— D. N. S.

*Diffusion of Hydrogen Through A lum inium . C. J.  Smithells and C. E. 
Ransley (Naturę, 1935, 135, 548).—Hydrogen diffuses through aluminium 
at a rate which is easily measurable above 400° C. Prelim inary measure- 
ments show that it follows the usual diffusion law with respect to tempera- 
ture and pressure. The rate of diffusion at 400°-600° C. is of the same order 
as for hydrogen through copper, but the temperature coeff. is much greater.

—E. 8. H.
*Change in  the  Properties oi a  Poly-Crystal [A lum inium ] Accompanying 

Recovery (Erholung). M. O. Komfeld (Physikal. Z. Sowjetunion, 1933, 4, 
668-674).—[In  German.] See Met. Abs., 1934, 1, 288.—J. S. G. T.

*A Glassy State of Arsenie. W . E . McCormick and Wheeler P. Davey 
(Phys. Bev., 1935, [ii], 47, 330).—Abstract of a paper read before the American 
Physical Society. It  is found that below 100° C. arsenie vapour condenses 
in pure hydrogen to give an amorphous (to the X-rays) powder of smali 
particie size. W lien the vapour is condensed between 100° and 130° C., a 
mixture of powder and coherent sheet is obtained. Between 130° and 250° C. 
only the coherent sheet is obtained. The metallic lustre of the sheet inereases 
with the temperature of condensation. X-ray examination shows the deposit 
to be non-crystalline. It  might be described as a metallic glass. Above 
250° C. the deposit has slightly less lustre, and is distinctly crystalline to the 
X  rays. It  is believed that this is the first report on the existence of 3 types 
of solid (amorphous flour, glass, crystal) for a single metal. Cf. Straumanis 
( J . Inst. Metals, 1932, 50, 38) on rate of crystal growth of zinc and cadmium; 
Ingersoll and De Vinney (J. Inst. Metals, 1926, 35, 478) on amorphous nickel 
film s; Bettendorf (Ann. Chemie, 1867, 144, 110) on what he called (without 
experimental evidence) “  amorphous arsenie ”  (probably the flour).—S. G.

*The H igh-Pressure T ransitions of B ism uth. P. W . Bridgman [Phys. Rev., 
1935, [ii], 47, 427).—Abstract of a paper read before the American Physical 
Society. By an extension and improvement of previous methods (Met. Abs., 
1934, 1, 377), the transition parameters of bismuth have been determined at 
high pressures. There are two modifications of bismuth, each denser than 
the liąuid. The transition line between I  (ordinary bismuth) and I I  (first 
high-pressure modification) is linear and passes through the points 80°, 
23,250 kg./cm.2 and 180°, 17,850 kg./cm.2. The transition line between I I

* Denotes a paper describing the results of original research. 
f Denotes a first-class critical review.

P
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and I I I  (seoond high-pressure bismuth) is also linear and passes through 80°, 
26,400 kg./cm.2 and 180°, 17,600 kg./cm.2, with parameters :

By calculation, rough values for the triple point L iq .- II- III are found to 
be : 187-0°, 22,700 kg./cm.2, and

Exploration has been made for still other modifications up to 50,000 kg./cm.2, 
but none has been found at room temperature or 125°. Antimony which 
crystallizes in the same system as B i I  shows no new modification in the same 
rangę.—S. G.

*A M ethod for the  D eterm ination  of the  T herm al R esistance of M etal Single 
Crystals a t Low Tem peratures [B ism uth]. W . J .  de Haas and W . H. Capel 
(Physica, 1934, 1, 725-734; and Comm. K. Onnes Lab. Leiden, No. 231d; 
Sci. Abs., 1934, [A ], 37, 896).— [In  English.] A new method for determining 
thermal resistance of metal single crystals at Yery low temperatures has been 
developed, and is described in detail. A certain amount of energy per second 
is supplied eleetrically to one end of the rod to be examined and the tem
peratures of the 2 ends of the rod are determined by 2 vapour tension thermo- 
meters, after the stationary state has been reaohed. Yery pure bismuth 
(99-995%) is used for the preparation of the single crystals, the long axis of 
the rod being parallel to the trigonal principal axis. Several measurements 
are made in the temperature region of )iquid hydrogen (16-5°-20° K .) and one 
in the region of liquid oxygen (81-4° K .). The results show that the change 
of conductivity of the crystals with temperature is in accordance with the 
generał behaviour of yery pure metals and diminishes with temperature down 
to the lowest temperature measured. There seems to be an indication that 
a minimum of thermal resistance may be reached at a still lower temperature.

—S. G.
*The Therm al R esistance of B ism uth  Single Crystals a t Low Tem peratures.

W . J .  de Haas and W . H. Capel (Physica, 1934, 1, 929-934; and Comm. K. 
Onnes Lab. Leiden, No. 233a).— [In  English.] In  a previous paper de H. and 
C. (preceding abstract) gave the results of measurements of the thermal 
resistance of bismuth single crystals in a direction parallel to the trigonal 
principal axis. The measurements have now been extended to the 
principal directions perpendicular to this axis, namely the direction of a 
binary axis and the direction of a bissextrix between 2 binary axes. The 
measurements were made at 81-5° K . and at a temperature between 20° 
and 16-5° K . For the direction perpendicular to the principal axis the 
thermal resistance-temperature curve shows a minimum, which is not 
the case for the direction parallel to the principal axis down to 16-5° K . 
These results are diseussed, and details given of the method of preparing the 
crystals.—S. G.

*On the  M agneto-Resistance of B ism uth, Nickel, Iron , Cobalt, and H eusler 
Alloy by the  Longitudinal M agnetic Field a t  Low and H igh Tem peratures.
Yosiharu Matuyama (Rikwagaku-Kenkyu jo Iho (Buli. Inst. Phys. Chem. 
Res. Toby o), 1934,13, 283-313).—[In  Japanese.] See Met. Abs., this yolume, 
p. 137.—S. G. , ^

*Electrical Resistance of Cadmium  Film s. Edith Townes and Duane 
Roller (Phys. Rev., 1935, [ii], 47, 197).—Abstract of a paper read before the

A Fn_! = 0-00474 cm.3/grm.
A Fn_lla = 0-00025
AFu,.^ = 0-00449

Lat. ht. j_n = 118 kg.-cm./grm. 
Lat. ht. IMi(| = 186 „
Lat. ht. = 304 „

AFj,j_n = 0-00279 cm.3/grm. Lat. ht. n_lrr = 44 kg. cm./grm. 
Lat. ht. n_Bq = 186 „
Lat. ht. =z 142 ,,



1935 I .— Properties o f Metals 199
American Płiysical Society. Continued experiments with a molecular beam 
apparatus in which pure cadmium films were deposited on a glass plate, 
cooled by either liquid air or solid carbon dioxide, show that these films 
first become electrically conducting at a thickness of 2-7 X  10~7 cm. and 
have a critical thickness of 6-8 X 10-7 cm. Special precautions were taken to 
have a good contact between the film and the electrodes, lack of which pro- 
bably accounts for the large critical thickness previously reported (Roller and 
Wooldridge, Met. Abs., 1934, 1, 229). The resistivity of cadmium at the 
critical thickness is about 15 times that of the bulk metal. The relations of 
these results to photoelectric phenomena in metallic films and to theories of 
film structure are discussed.—S. G.

jC alcium , Its  M etallurgy and Technology. C. L. Mantell and Charles Hardy 
[Trans. Electrochem. Soc., 1934, 66, 63-79; discussion, 79-83; and Chem. 
Industries, 1934, 35, 403-406).—See Met. Abs., 1934, 1, 477.—S. G.

*The Production of Metals of the  Cerium Group. Felix Trombe [Trans. 
Electrochem. Soc., 1934, 66, 57-61; discussion, 61-62).—See Met. Abs., 1934, 
1, 478.—S. G.

*Absorptive Pow er of Solid Cobalt for E ydrogen and Nitrogen. A. Sieverts 
and H. Hagen (Z. physikal. Chem., 1934, [A ], 169, 237-240).—The adsorptive 
capacity of cobalt for hydrogen has been determined between 600° and 1200° C .; 
the amount of gas adsorbed at any temperature is proportional to the sąuare 
root of the gas pressure and is not affected by the presence of up to 2-5% of 
iron in the cobalt. Differenees in the behaviour of iron, cobalt, and nickel 
are due to differences in the crystal structure; the cubic face-centred y-phase 
has the highest adsorptive power for hydrogen, then the a-phase of iron, and 
finally the hexagonal cobalt phase has the lowest adsorptive power. Nitrogen 
is practically insoluble in cobalt up to 1200° C.—B. B I.

Niobium [Columbium]. A. F . Prede (Redlcie Metalli (Barę Metals), 1934, 
(6), 6-8).—[In  Russian.] The history, occurrence, minerals, chemical and 
physical properties, and possible fields of application of columbium and its 
alloys are discussed.—D. N. S.

*The E xpansion o£ Copper from  Absolute Zero to  Its  Melting Point. W . J.  
Haring and Wheeler P. Davey (Phys. linii., 1935, [ii], 47, 337).—Abstract of 
a paper read before the American Physical Society. The total expansion 
of copper was measured from 75° to 1356° K . and the curve was extrapolated 
to 0° K . The total expansion from 0° K . to the melting point was thus 
found to be 3-01% of the length at 0° K . This is consistent with the theory 
of melting of face-centred cubic materials (Davey, Phys. Rev., 1926, [ii], 27, 
319) and with the spherical “  shape ”  attributed to the atomie domain of 
such materials. The expansion over the whole rangę from 0° K . to 1356° K . 
is given by L  =  L 0 (1 + oit), where a lies between 2-24 X 10-6 and 2-35 X 
10“°. It  is given still more accurately between 200° and 1200° K . by L =  
L 0 (1 - f  a.t +  fil2) in which a and [i are 2-26 x 10-5 and — 2-44 X 10~'J, re- 
spectively, between 200° and 500° K . and 2-08 X 10 5 and 1-66 x 10-9, 
respectively, between 700° and 1200° K .—S. G.

*Investigation of the  Vibration E ndurance Strength of Cold-Drawn Copper 
and Pure  A lum inium  W ire. W . Schwinning and E . Dorgerloh (Z. Metall- 
knnde, 1935, 27, 33-37).—Graphs showing the change in tensile, elastic, and 
endurance properties of copper and aluminium wires with the %  reduction 
in drawing consist of several linear sections. The slopes of the various 
sections of the graphs for copper become less steep, whereas those for alumin
ium become steeper with inerease in reduction. The direction of the lines 
changes for copper at 40, 80, and 94% reduction and for aluminium at 60, 
90, and 96% reduction. The Wohler fatigue value for both metals inereases 
slowly with inerease in reduction up to 80% and then more rapidly, reaching 
twice the original value at 97% reduction. Drawińg has no effect on the



2 0 0 Metallurgical A  bstracłs V ol. 2
electrical conductivity of aluminium, but reduces that of copper up to 80% 
reduction, and then increases it again up to 94% reduotion. Wires for free 
transmission lines should be annealed for 2 hrs. at 100° C. to remoye intemal 
stress before use.—A. R. P.

*An Experim ent on the R elation Betw een the  M agnetic Susceptibility and 
the Elastic Stress [in Copper]. Yuzuru Watase (Sc i. Hep. Tóhoku Im p. Univ.,
1934, [i], 2 3 ,208-212).— [In  English.] The yariation of the magnetic suscepti-

* b ility of copper was measured under a homogeneous elastic stress.—S. G.
*0ptical Properties of Sputtered M etal F ilm s [Copper]. J .  B . Nathanson 

and H. F. Seifert (Phys. Rev., 1935, [ii], 47, 328).—Abstract of a paper read 
before the American Physical Society. Semi-transparent copper films, each 
of yariable thickness, were produoed by sputtering in hydrogen. Erom the 
location of the observed interference fringes, and the assumed density and 
optical constants of copper in bulk, the masses of these films were computed 
as previously reported for manganese and platinum (M et. Abs., 1934, 1, 229). 
The computed masses of copper were seyeral times greater than those deter
mined by weighing, as previously found for platinum. A higher refractiye 
index, or lower density (or both) are thus indicated for the films as compared 
with these constants found for the metal in the bulk. A higher refractiye 
index for copper was found (1) from independent obseryations of the film 
thickness by means of the Michelson interferometer; (2) from polarimetric 
obseryations following the method of K . Forsterling (Oottingen Nachrichten, 
1911, 58). The physical state of the platinum films seems to vary somewhat 
with ageing, sińce the location of the interference fringes was found to vary 
slightly over a period of about 20 months.—S. G.

Europium , a R are  M em ber of the  R are  E arth  Group. B. S. Hopkins 
(Trans. Electrochem. Soc., 1934, 66, 49-56).—See Met. Abs., 1934, 1, 546.

—S. G.
Some R arer M etals [G erm anium , Gallium , Indium , R henium ]. W . Ward- 

law (Ann. Rep. Prog. Chem., 1935, 31, 118-126).—A review of recent, pub- 
lished work on germanium, gallium, indium, and rhenium.—E . S. H.

*The E lectrical Resistance of Gold, Copper, and Lead a t Low Tem peratures.
W . J .  de Haas, J .  de Boer, and G. J .  van den Berg (Physica, 1934, 1, 1115- 
1124; and Comm. K . Onnes Lab. Leiden, No. 233b).—[In  English.] The 
resistance curve of the gold wires measured (not very pure) has a minimum. 
The copper resistances measured show that it is impossible to apply 
Matthiesen’s rule for these substances. The “  ideał ”  resistance of lead 
calculated (by means of Matthiesen’s rule) follows Bloch’s formuła at low 
temperature. The transition point of lead is 7-29° K .—S. G.

*The Influence of Im pu iities on the  Properties of Lead. I I .— The Efiect of 
H eat-T reatm ent on the  M echanical Properties of Com mercial Lead. J .  Neill 
Greenwood (Proc. Australasian Inst. M in . M et., 1934, (95), 79—124).—See also 
J .  Inst. Metals, 1933, 53, 114. The commercial lead used in this work con- 
tained bismuth 0-0023, iron 0-0007, antimony 0-0040, cadmium 0-0002, copper 
0 0002, silver 0-0003, and zinc 0-0005%. Under a tensile stress of 1100 lb./in.2 
the behayiour of this lead depends on the time which has elapsed between the 
casting and the beginning of the test, if no heat-treatment has been given, the 
longer the time after casting the shorter being the time required for fracture to 
ensue. If  the metal is cold-rolled and annealed at 125° C. its work-hardening 
capacity rises to a maximum 1 day after cooling, and then decreases for about 
100 days. When the metal has reached a stable state after casting or after 
mechanical and heat-treatment, the time required for fracture under a load of 
1100 lb./in.2 is about 150 minutes and the elongation at fracture is 37%; if, 
howeyer, the metal is reftned electroly tically so that the impurities are reduced 
to 0-0005% and is melted and cast in  vacuo the time reąuired for fracture is 
only 42 minutes and the elongation is 50%, showing that eyen 0-007% of
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impurities (plus an unknown amount of oxygen) inoreases the hardness of 
lead. Again vacuum-melted and cast electrolytic lead is, unlike commereial 
lead, ąuite insensitive to heat-treatment. Tests made under a load of 500 
lb./in.2 show that the in itia l stretch is smaller the longer the time elapsing 
between the last heating and the commeneement of the test, that the precipita- 
tion of impurities from lead which has been lieated is accompanied by a 
stiffening of the crystal structure, and that the life of the metal under this load 
is greater the longer the time between the last heating and the application of 
the load. Experiments are desoribed which show that oxygen plays an ini- 
portant part in determining the behaviour of lead under tensile loads; com- 
plete elimination of oxygen from commercial lead renders it appreciably softer 
and more sensitive to deformation, recrystallization taking place after 3-5% 
elongation under a load of 500 lb./in.2 Annealing of oxygen-free lead in air 
at 130° C. renders it identical with air-melted lead, and it therefore appears 
possible for oxygen to diffuse into lead at temperatures much below the melting 
point. (See also following abstract.)—A. R . P.

*The Influence o£ Im purities on the  Properties oi Lead. I I I .— The Influence 
of 3ilver on the R ate  o£ Recrystallization of Distorted Lead. R . S. Russell (Proc. 
Australasian Inst. M in . Met., 1934, (95), 125—157).—See also J . Inst. Metals,
1933, 53, 114, and preceding abstract. The lead used in the tests was refined 
electrolytically in a perchlorate bath and contained copper 1, bismuth 2, iron 
1, and zinc 1 p.p.m. After being cast and annealed in  vacuo, and then dis
torted 2 |%  this lead recrystallized completely in 30 minutes at 11°-12°C. 
Annealing in air delays recrystallization slightly, and subseąuent ageing at 
room temperature delays it further, but the maximum time of recrystallization 
is 2 hrs. Addition of even minutę ąuantities of silver to this lead retards re
crystallization to a remarkable extent, thus only 0-1 p.p.m. of silver extends the 
recrystallization time to 24 hrs. after a 5%  distortion, whereas pure lead under 
the same conditions recrystallizes completely in 5 minutes. The presenoe of 
silver tends to enlarge the grain-size and make ft uneven; in this state re
crystallization may be delayed for 46 hrs. after a 5% distortion. An alloy with
5 p.p.m. of silver under the same conditions takes 64 days to recrystallize 
completely, and alloys with 0-005 and 0-025% silver do not recrystallize at 
room temperature, but take 20 and 17 hrs., respectiyely, to recrystallize at 
125° C. These results show that the tendency of lead to recrystallize is a much 
better criterion of purity than is its grain-size.—A. R. P.

Term ites and Underground E lectric Cables [A ttack of Insects on Lead 
Cable Sheath], D.-A. Allemand (Bev. gin. Elect., 1934, 35, 886-888).— 
Examples are described of the attack of lead cable-sheaths by termites (white 
ants). Lead appears to have an attraction for the termites, but it is uncer- 
tain whether the attack is by the insects’ teeth or by secreted acids. The 
appearance of attacked samples is illustrated and said to resemble that of a 
metal acted upon by acid. An attempt to prevent attack by encasing a 
cable in concrete was not completely successful.—J. C. C.

*Absorption of H ard  X -Rays in  Lead. A. Alihanjan and M. Kosman (Z. 
Physilc, 1934, 90, 779-787).—See Met. Abs., this yolume, p. 43.—J.  S. G. T.

Lithium . Hans Osborg (Trans. Electrochem. Soc., 1934, 66, 91-104; dis- 
cussion, 104—105; and Met. Ind . (Lond.), 1934, 45, 585-587, 617-618).—See 
Met. Abs., 1934, 1, 478.—S. G.

*Anom aly in  the Speeific H eat of L ith ium . G. W . Panków and P. Scherrer 
(Helv. Phys. Acta, 1934, 7, 644-647; Sci. Abs., 1934, [A ], 37, 1207).—[In  
German.] Debye’s theory of specific heats should be applicable to monatomic 
substances erystallizing in the cubic system. Howeyer, diamond, S ilic o n , 
grey tin, and the alkali metals deyiate from the Debye curve. The anomaly 
has been explained by Simon in terms of an intra-atomic transformation 
which involves the absorption of energy and gives the specific heat an addi-
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tional term which can be represented by a Schottky function. In  applying 
this idea to lithium , Simon has represented the observed speoifle heat by means 
of a Schottky function with a characteristic transformation temperature at 
205° C. together with a Debye function with a characteristic temperature 
0 = 510°. P. and S. have determined the characteristic temperature by 
measurement of the temperatura dependence of the intensity of X-ray 
interference, between liąuid air and room temperature, and obtained 0 = 350°, 
which is much low7er than that reąuired by Simon’s hypothesis. A value of 0 
óf the order of 350° is also in better accord with the specific heat measurements 
at very Iow temperatures and with the variation of resistance with temperature.

—S. G.
*X -R ay Investigations on the  Therm al E xpansion o£ Solids.— II. [M agnesium, 

Cadmium , Z irconium , Cobalt.] Gunji Shinoda (Mem. Coli. Sci. Kyoto lump. 
Univ„ 1934, [A ], 17, 27-30).—Cf. Met. Abs., 1934, 1, 6. The thermal 
expansion coeffs. of magnesium, cadmium, zirconium, and cobalt were 
determined by the X-ray method, and the following results were deter
mined : Mg (an = 23-8 X 10“®, aj = 23-5 X  10-6), Cd (a,, = 50-0 X 10“6, 
ax = 17-9 x 10-6), Zr (an = 2-5 x  lO-6, ax = 14-3 X 10”6), Co (a„ = 16-1 X
10-6, ax = 12-6 x  10~6). The expansion coeffs. of several hexagonal elements 
were determined by X-ray analysis in these experiments. The experimental 
method was almost the same as that desciibed in the previous paper, but a new 
X-ray tube was constructed.—S. G.

The Purification of M agnesium  and Calcium by Sublim ation. J .  Hśrenguel 
and G. Chaudron (Aciers sp&ciaux, 1934, 9, 415-417).—The apparatus for 
purifying magnesium and calcium by sublimation and the method of carrying 
out the process are described. By  this method, magnesium of a purity above 
99-99% can be obtained. B y  remelting in  argon, pure alloys can be prepared 
without the use of a flux. In  the case of calcium, metal of 99-5% purity is 
obtained. The metal is heated to 800° C. in argon under pressure to remove 
sodium. The calcium is first distilled to prevent loss which is kept down to 
5-10%. Sublimation is effected at 800° C. in vacuo.—J. H. W .

*The Surface Tension of M ercury in  the  Presence of Gases. I .— Dry Air. 
Marie Kemaghan (Phys. Rev., 1935, [ii], 47, 202).—Abstract of a paper read 
before the American Physical Society. The main section of the apparatus 
and the method (flat-drop) are those used by K . (J . Inst. Metals, 1931, 47, 
370) to find the surface tension of mercury in a vacuum. The surface tension, 
evaluated by applieation of Worthington’s formuła, was found to decrease 
rapidly from 464 dynes /cm. in a vacuum until an apparently critical pressure of
7 mm. was reached. Values for higher pressures remain fairly constant.—S. G.

*The R elation  Between Field Em ission and W ork-Function  of L iąuid Mer
cury. L. B . Quarles (Phys. Her,., 1935, [ii], 47, 328).—Abstract of a paper 
read before the American Physical Society. The dependence on the cathode 
work-function of the breakdown field between a liąuid mercury cathode and 
a spherical molybdenum anodę has been investigated. Besults have been 
obtained over a work-function rangę of 1 v., and, whilst the trend is that 
forecast by the Fowler-Nordheim eąuation, the fields, calculated on the 
assumption of a smooth surface, are much less than predicted.—S. G.

*Dependence of Frequency on the Perm eability of Iron, Nickel, and Cobalt.
B . Sanger (Helv. Phys. Acta, 1934, 7, 478-480; Sci. Abs., 1934, [A ], 37, 928).—- 
[In  German.] A decrease of the permeability is obserred at very high fre- 
ąuencies. Whether the observed decrease of the permeability at wave-lengths 
of 100 to 10 cm. is to be referred to a critical time (partition shifting process), 
or to a critical length (exhibition of skin effect) cannot be decided with the 
observation materiał existing at present. It  would be interesting, in view of 
this, to extend the researches on iron, nickel, and cobalt to wires which are 
under different mechanical tension.—S. G.



*On Adsorption [by Nickel and Silver W ires]. Arnold Kemper (Z . physikal. 
Chem., 1934, [A ], 169, 275-286).—Adsorption isotherms for methyl yiolet and 
methylene blue on silver and nickel wires haye been determined. The adsorp- 
tive power decreases with the temperature at which the wires haye been heated 
before the test and is extinguished to a great part by heating at 400° C. The 
higher the temperature and the longer the time of heating the thinner is the 
film adsorbed, and eventually it becomes much less than a monomoleoular 
film. The absorptiye power of nickel decreases at first more slowly than that 
of silver. Etching with sulphuric acid restores the adsorptiye power, which is 
attributed to the activity of peaks and points of disturbance in the crystals; 
on heating these flatten out as the temperature is increased owing to the greater 
atomie actiyity as the melting point of the metal is approached.—B. B I.

*The Occlusion and Diffusion of Hydrogen in  M etals. A MetallograpMc 
Study of Palladium -H ydrogen. Donald P. Smith and G. J .  Derge (Trans. 
Electrochem. Soc., 1934, 66, 253-269; discussion, 270).—See Met. Abs., 1934, 
1, 549.—S. G.

♦Diffusion of H ydrogen Through Iro n  and Palladium . W . R. Ham and
J.  D. Sauter (Phys. Rev., 1935, [ii], 47, 337).—Abstract of a paper read before 
the American Physical Society. As previously reported (Met. Abs., 1934, 1, 
548), the rate of diffusion of hydrogen through palladium may be modified 
greatly by heat-treatment of the palladium in yarious atmospheres. This 
is also true of iron. In  generał, the apparent mass action law for diffusion 
of hydrogen through these 2 metals depends on rate alone, i.e. a sample of 
fresh palladium may be degassed until at 300° C. and 760 mm. pressure the 
rate is a certain amount; another sample may require heating to 600° C. at 
760 mm. to obtain the same rate. The flow eąuations of both w ill be identical in 
so far as pressure changes at these temperatures are concemed. Iron exposed 
to nitrogen may haye its diffusion rate for hydrogen increased 10-15 times, but 
after baking out at higher temperatures the diffusion curve eomes back to its 
original position. Diffusion isotherms for iron and palladium and yery slow 
rates always approach R l — A lp1-<>; for yery high rates R 2 = A 2p° '5. There is an 
apparently eontinuous yariation from one exponent to the other.—S. G.

*Diffusion of Hydrogen Through Metals [Palladium ]. Tito Franzini 
(Naturę, 1935,135, 308).—Experiments on the adsorption and rate of diffusion 
through palladium of ordinary and heavy hydrogen lead to the assumption 
of an adsorption threshold on one side and an evaporation pressure on the 
other side of the metal.—E. S. H.

*On P latinum  Black. G. von Hevesy and T. Sómiya (Z. physikal. Chem.,
1934, [A ], 171, 41-48).—Platinum black prepared by electrolysis of platinum 
chloride solutions containing lead acetate may contain up to 7%  lead,most of 
which is not in solid solution. X-ray examination has shown that the best 
platinum black has the largest particie size.—B. B I.

*The Form ation of a  Potassium  Film  on Silver. James J.  Brady (Phys. 
Rev., 1935, [ii], 47, 197).—Abstract of a paper read before the American 
Physical Society. Photoelectric studies were made of potassium films de- 
posited on a freshly eyaporated silver surface. The photoelectric celi was 
of the concentric sphere type used in the study of the energy distribution 
of photoelectrons. Current-yoltage euryes were obtained, particular 
attention being paid to the study of the saturation of the photocurrent. It  
was preyiously reported ( J .  Inst. Metals, 1933, 53, 4) that films deposited on 
a surface at room temperature did not yield a constant photocurrent after 
deposition. The eurrent decreases with time. Curves were obtained show- 
ing the way the photocurrent approaches saturation when the surface is at 
room temperature. A study was then made of the way these curves change 
with time after deposition. It  was found that the photocurrent approaches 
saturation at lower yoltages when examined immediately after deposition
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than after the film has been standing for some time. This change in photo- 
current is much more pronounced with films less than 3 moleoular layers 
than with thicker films. Sim ilar studies were made with the condensing 
surface cooled with carbon dioxide snow. In  this case the changes are much 
slower than at room temperature. Likewise, when the surface is cooled with 
liquid air the changes are very smali even for the thinnest films examined. 
The formation of patches is suggested as a likely explanation for the pheno- 
mena.—S. G.

*V ariation w ith T em perature of the D ark  [Electrical] C onductm ty  of Selen- 
ium . P. Scharawsky (Physikal. Z. Sowjetunion, 1934, 5, 511-515).—[In  
German.] The specific electrical conductivity, <?, of selenium, unexposed to 
light, is found to vary in accordance with Van t’ Hoff’s formuła, a — Ae~BlT, 
for yalues of the absolute temperature, T, between 60° and —183° C.—J.  T.

♦Tem perature Effects on Photo-Voltaic Current and E .m .f. of a  Selenium  
M ono-Crystal P la tinum  F ilm  Com bination. R. M. Holmes and L. C. Whit- 
man (Pliys. Rev., 1935, [ii], 47, 337).—Abstract of a paper read before the 
American Physical Society. Lamellar crystals of selenium were growff in an 
eyacuated tube by condensation of the vapour. Platinum films covering 
approximately J  of each surface were deposited by sputtering. The com
bination was placed in a uniform temperature enclosure. Light transmitted 
through one of the films causes an electron flow from selenium to the illu- 
minated film, then through an outside circuit returning to the non-illuminated 
film. The magnitude of the current depends on temperature. From —20° 
to 50° C. there is a reversible and nearly linear decrease, the rate at 50° C. 
being — 4% per degree. Between 50° and 100° C. the decrease is smaller, 
reversible, and non-linear, while exposure to higher temperatures results in 
a permanent decrease caused by baking of the platinum films. By e.m.f. is 
meant the opposing p.d. introduced into the outside circuit to stop the current. 
This decreases linearly and reyersibly from —20° to 20° C. at approximately
0-5 millivolt/degree. The decrease is reversible but smaller and non-linear 
up to 100° C. Baking of the films during exposure to higher temperatures 
causes a permanent decrease. These effects are described by a theory which 
relates the current and e.m.f. to resistances in the combination either reyer
sibly or permanently changed by heating.—S. G.

tT h e  Production  and U tilization of Thorium  and U ranium . J .  W . Marden 
(Trans. Electrochem. Soc., 1934, 66, 39-46; discussion, 46-47).—See Met. 
Abs., 1934, 1, 480.—S. G.

*M agnetism  of Tin. Kotaro Honda and Yosomatsu Shimizu (Naturę,
1935, 135, 108).—The change in the magnetic susceptibility of white tin 
from para- to dia-magnetic when reduced to particles of colloidal dimensions 
is analogous to the same change due to cold-working, and is traced to the 
greater distance between the layers of atoms near the surface as compared 
with the interior.—E . S. H.

*H eat Losses from  a  Tungsten W ire in  H elium . W alter C. Michels and 
Gladys W hite (Phys. Rev., 1935, [ii], 47, 197).—Abstract of a paper read 
before the American Physical Society. One of the difficulties which arose 
in connection with the determination of the accommodation coeff. of a gas 
against a metal is that correction must be made for the thermal etching of 
the surface produced by the heat-treatment necessary to clean the wire. It  
is possible to compute the effect of this etching by means of Taylor and Lang- 
muir’s data on thermionic emission (Met. Abs., 1934, 1, 5) or by measurement 
of the total emissiyity of the wire used. The 2 methods check each other 
satisfactorily, and indicate that a stable condition of the surface can be 
achieyed. The heat losses from a tungsten wire in helium have been studied 
at room temperature and an accommodation coeff. of 0-092 has been found. 
When the correction has been made for etching, the yalue of the coeff. for
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a smooth, clean surface is 0-069, in good agreement with the lowest yalues 
obtained by Roberts (Proc. Boy. Soc., 1930, [A ], 129, 146). There is some 
evidence that the value of 0-17 obtained for a rough surface by both Roberts 
and Michels is due to a semi-stable condition of the etched surface.—S. G.

*Contact Potential o! Thoriated Tungsten. I)avid  B. Langmuir (Phys. Rev.,
1935, [ii], 47, 328).—Abstract of a paper read before the American Physical 
Society. The contact potential of thoriated tungsten has been measured 
for different values of surface coverage and temperature. The experimental 
tube consisted of 3 coaxial cylinders inside which were 2 filaments, one of 
tantalum and one of thoriated tungsten. High-yacuum conditions were 
obtained by evaporating tantalum from the first filament to the walls during 
exhaust. The metallic coating so formed on the glass constituted the cylin- 
drical electrodes, and except for the filament and leads there were no other 
metal parts within the tube. W ith the tantalum filament as cathode, with 
the tungsten cold, the volt-amp. characteristic to the tungsten was obtained 
for different states of actiyation, other conditions being kept constant. The 
curves so obtained could be made to eoincide by shifting parallel to the volt- 
age axis, and the amount of this shift was taken as the contact potential. 
The logarithm of the emission from the filament at zero field is a linear function 
of the contact potential, but the slope is less than the theoretical value e/kT. 
This discrepancy can be explained largely by the temperature coeff., which 
was observed to be of the order of magnitude of 5 k.—S. G.

*Thoriated Tungsten F ilam ents. Irving Langmuir (Acta Physicochimica, 
U .B .8 .8 ., 1934, 1, 371-396).—[In  English.] The same paper was published 
in J .  Franklin  Inst., 1934, 217, 543-569. See Met. Abs., 1934, 1, 554.—I. M.

Ionization ot Alkali M etal Atom s on Tungsten, Molybdenum, and Thoriated 
Tungsten. L. Dobrezow (Z. Physik, 1934, 90, 788-801).—The variation with 
temperature of the thermal ionization of sodium and potassium from tungsten 
and molybdenum is in agreement with the Langmuir-Saha formuła. Results 
in the case of thoriated tungsten suggest that over a certain rangę of ioniza
tion, there are present on the surface of this materiał regions of pure thorium 
whereat practically all the ionization is produced.—J. S. G. T.

|V anad ium . B. I). Saklatwalla (Trans. Electmchem. Soc., 1934, 66, 33-38 ; 
discussion, 38).—See Met. Abs., 1934, 1, 480.—S. G.

*On the Specific H eats of Zinc and Silver a t Liquid Helium  Tem peratures. 
W . H. Keesom and J.  A. Kok (Physica, 1934, 1, 770-778; and Comm,. K . 
Onnes Lab. Leiden, No. 232d; also (abstract) Proc. K . Akad,. Wet. Amster
dam, 1934, 37, 377-378).—[In  English.] Experiments were carried out in 
order to see whether the rapid descent of the T C  i ,  T -curve below 5° K . is 
connected with adsorption of a layer of helium at the surface of the metal, 
by measuring the heat capacity (1) of a zinc błock with increased ratio sur
face : weight, and (2) of a silver błock cooled by contact so that no adsorption 
of helium at the low temperatures can occur. The result is negative, leading to 
the conclusion that the effect mentioned is real. The hypothesis is introduced 
that the effect is due to the heat capacity of the free electrons. Below 3-0° K . 
the supplementary atomie heat for silver agrees with the heat capacity of 
the free electrons according to Sommerfeld’s formuła, assuming for the number 
of electrons 1 per atom. Above 3-5° K . the heat capacity of the free electrons 
decreases rapidly. For zinc no definite conclusion can be reached. The 
supplementary heat śeems to be of the order of magnitude that results from 
Sommerfeld’s formuła with n = 1, but the latter value appears to be rather 
too large.—S. G.

tInvestigations R elating to the Free A lkali Metals. H. Alterthum and R. 
Rompe (Physikal. Z ., 1935, 36, 69).—Information is given relating to the 
alkali metals which supplements that given in a previous review of the subject 
(Met. Abs., this volume, p. 46).—-J. S. G. T.
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*Adsorption of A lkali M etals on M etal Surfaces. I .— Form ation  and Ad- 
sorption of Ions ; Potential Curves. J .  H . de Boer and C. F . Veenemans 
(Physica, 1934, 1, 753-762; Sci. Abs., 1934, [A ], 37, 938).—[In  English.] 
The atoms of alkali metals are adsorbed as ions at pure metal surfaces if 
Q { _f_ £̂ 0 > Qa + !, where Qi is the adsorption energy of the ions, z<f>0 the 
work done in extracting an electron from the surface, Qa the adsorption 
energy for the atoms, and I  their ionization potential. If  in addition ec/>0 >  I ,  
evaporation of the adsorbed positive ions in the form of positiye ions oceurs 
at higher temperatures. These adsorption phenomena ean be explained on 
the basis of ohemical attraction (van der Waals’ attraotive forces) as can be 
shown with the assistance of potential curves giving the energy of the ion at 
different distances from the surface. The surface acts as negatiye partner. 
The energies of yarious alkali ions are evaluated from these considerations.

—S. G.
* Adsorption of A lkali M etals on M etal Surfaces. I I .— Dipole M om ent of 

Adsorbed Cs Ions ; Adsorption Iso therm . I I I .— Adsorption Energy of the 
Ions. J .  H . de Boer and C. F . Yeenemans (Physica, 1934, 1, 953-965).— 
[In  English.] See also preceding abstract. The adsorption of Cs+ on a 
tungsten surface, together with the electrical images thus formed, is shown 
to give rise to a dipole moment which reduces the work-function of the 
surface. The theoretical and experimental results are in good agreement; 
Langmuir’s yiews on the subject are disputed. The heat of yaporization of 
the atoms, the adsorption isotherm, and an expression for the electron 
emission are obtained on the electrical image theory. If  a few positiye 
ions are already attached to the surface, the negatiye image field evoked 
causes succeeding ions (up to a certain lim it) to te still morę strongly 
attraeted. This increase in binding energy is shown experimentally for 
cassium ions; also, the effect on the electron emission formuła is calculated.

—S. G.
tP hysics of the  M etallic State. Franz Wever (Z. łech. Physik, 1934, 15, 

418-421).—The following subjects are briefly reviewed : microscopy, thermal 
analysis, the phase-rule and eąnilibrium diagrams, X-ray analysis, alloy 
characteristics, hardening of steel, the kinetics of hardening.—J. S. G. T.

tT h e  N aturę of th e  M etallic S tate. W . Conard Fernelius and Richard F. 
Robey ( J .  Chem. Education, 1935, 12, 53-68).—The yarious lines of investiga- 
tion into the naturę of the metallic state are reviewed. The naturę of the 
metallic linkage, although it has the characteristics of both the coyalent 
(homopolar) and the eleotroyalent (heteropolar) linkage, is best regarded not 
as intermediate between these two, but as a separate and distinct type of 
bonding between atoms. The complex subject of alloys and metallic com- 
pounds is discussed, and a bibliography is appended.—J.  H. W .

*A M agnetic Study of the  M etallic State and the  F erm i-D irac  Statistics. 
Simon Freed and Harry G. Thode (Phys. Rev., 1935, [ii], 47, 335).—Abstract 
of a paper read before the American Physical Society. The application of 
the Fermi-Dirac statistics to metals leads to a distribution of the spin of the 
electrons which does not vary much until about 40,000° C., the so-called 
critical temperature, is reached. Hence, magnetic measurements of metals 
which register the magnetism associated with the spin could scareely serve 
as a test of the statistics sińce the yariations in magnetism expected from the 
statistics would set in at such temperatures. Howeyer, on diluting a metal 
with a non-metal, a lowering of the critical temperature would be anticipated. 
When the metal in the dilute state occupies a yolume of say 20,000 times as 
great as in the pure state, the distribution at room temperature is practically 
the same on the Fermi-Dirac statistics as on the classical statistics; the 
elementary magnets would be almost independent of each other. F. and T.
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have measured the magnetie susceptibilities of sodium dissolved in liquid 
ammonia at yarious conoentrations, the dissolved metal oocupying from 100 
to 20,000 times the volume of pure metal. The atomie susoeptibility of sodium 
yaried from that of the pure metal to about 100 times as much. In  the 
most dilute solution measured, the atomie susoeptibility was about § the 
paramagnetic susoeptibility which would arise from independent magnets 
having one-half unit of spin.—S. G.

*The Phenom enon of Supercooling. Alexander Goetz (Phys. Rev., 1935, 
[ii], 47, 257).—Abstract of a paper read before the American Physical Society. 
The phenomenon of super-cooling in metals is interpreted as group pheno- 
menon (Goetz, Z . K rist., 1934, 89, 310; Internat. Conference Physics, 1934,
(2), 62) as due to the fact that the transition into the rigid erystalline 
state has to be anteceded by a paracrystalline mesophase. It  can be con- 
cluded thus that supercooling is the more likely the more the lattice of the 
crystal differs from a statistical (close-packed) eonfiguration and the more 
groups of paracrystalline ąualities have been destroyed in the melt. Experi- 
ments prove that for metals with irregular lattices like gallium and bismuth, 
the supercooling can be induced over large ranges of temperature by super- 
heating the melt or by surface forces acting on sufficiently thin metallic 
layers. The beginning of the mesophase is determined for bismuth and 
gallium to 10°-12° above the melting point and the size of a group estimated 
to 10-4 cm.—S. G.

The Need of Physicists to  Study the  Problem  of H ardness and Its  M easure- 
m ent. S. R . W illiam s (Phys. Rev., 1935, [ii], 47, 427).—Abstract of a paper 
read before the American Physical Society. In  spite of the wide use of the 
hardness test, there is no satisfactory definition of the term hardness, and 
the methods so far employed for measuring it are not based on any funda- 
mental physical property. Modem atomie and colloid theories, and theories 
of elasticity and plasticity should be of advantage to the physicist in the 
study of hardness. Hardness should not be left for study by metallurgists 
and mineralogists alone. Desch has observed that “  metallographic re- 
searches have resulted as yet in comparatively few far-reaehing generaliza- 
tions.”  In  the field of hardness measurement there is some need for general- 
ization. It  is this phase of the work which should be considered by the 
physicist. The investigation of hardness as a physical property should per- 
colate down through science departments until the students of generał physics 
are studying allied properties, such as density, elasticity, thermal and electrical 
conductiyity, and magnetie induction.—S. G.

*The M echanism  of Plastic D eform ation. A. W . Stepanow (Physikal. Z . 
Sowjetunion, 1933, 4, 609-627).—[In  German.] See J .  Inst. Metals, 1933, 
53, 614.—J. S. G. T.

*Heightening of the P lasticity  of M etals under A lternating Plastic Torsion. 
Y. D. Kuznetzoy, D. V. Konvisarov, and V. I. Strokopitoy (Dokladi Akademii 
Nauk S .S .S .B . (Compt. rend. Acad. Sci. U .R .8 .S .), 1934, 1, (7), 399-402).— 
[In  Russian and German.] A special machinę was constructed enabling an 
oscillating-torsional motion of one end of the specimen in relation to the 
other through an angle from 0° to ±60°. Length of specimen, 70 mm.; 
diameters: for aluminium, 3-20 mm.; copper, 3-50 mm.; iron, 2-45 mm. 
W ith a stationary specimen with both ends rigidly fixed the bending deviation 
was smali, even with considerable load placed on the centre of the specimen. 
When the machinę was set in motion the specimen became very plastic, and 
began to flow under the influence of its own weight and gradually bent. Such 
a rod can be easily bent with the fingers, like lead. The plasticity disappeared 
as soon as the machinę was stopped. The temperature inereased only a few 
degrees.—N. A.



*Change of Properties of a  Strained Single Crystal by Recovery. M. O.
Kornfeld (Physikal. Z. Sowjetunion, 1934, 5, 185-190).—[In  German.] See 
Met. Abs., 1934, 1, 228.—J.  S. G. T.

*Recovery of Deformed Crystals [of A lum inium ] D uring R est. M. O. Kornfeld
(Zhurnal eksperimentalnoy i teoreticheskoy Fiziki (J . Exper.and Theoret.Physics), 
1934,4, (8), 873-882).—[In  Russian.] The relation between the rate of recovery 
and the degree of deformation and the temperature of rest has been investi- 
gated. The relation between the lim it of Iow  and the temperature of rest 
established by K .’s earlier work has been confirmed over a wider rangę of 
deformations. W ith temperatures above 550° C. a seeondary uniform 
decrease in the lim it of flow with annealing temperature takes place, resulting 
in complete restoration of the in itial properties. It  is shown that the coeff. 
of strength of a deformed crystal alters with the temperature of rest. Possible 
interpretations of the phenomenon of recovery are given.—-N. A.

Mechanics of Isotropic Bodies in the  P lastic State. H. Geiringer and W . 
Prager (Ergeb. exakt. Naturwiss., 1934, 13, 310-363).—The present state of 
knowledge in this field is summarized. A bibliography of 38 references is 
given.—S. G.

*Elastic Properties of Q uasi-Isotropic M ultiple Crystals. A. Huber and E . 
Schmid (Helv. Phys. Acta, 1934, 7, 620-627; Sci. Abs., 1934, [A ], 37, 952).— 
[In  German.] From the dependence on orientation of the modulus of elastieity 
and the modulus of torsion of cubic and hexagonal crystals, the moduli of the 
irregular quasi-multiple crystals are calculated by formation of average value 
over the whole rangę of orientation. See also following abstract.—S. G.

*Calculation of Physical C onstants of Q uasi-Isotropic Multiple Crystals. W . 
Boas and E . Schmid (Helv. Phys. Acta, 1934, 7, 628-632; Sci. Abs., 1934, [A], 
37, 952).— [In  German.] The method described by Huber and Schmid 
(preceding abstract) for calculating the elastic moduli of quasi-isotropic 
multiple crystals from the behaviour of the single crystal has been verified by 
being applied to a series of metals, and by comparison with other methods of 
obtaining the average. The transfer of the method to the determination of 
other constants such as the coeff. of extension and the specific eleetrical 
resistance also lead to satisfactory results.—S. G.

*Technique for M aking Sound Ingots for Density D eterm inations. P. G. 
Waldo and Wheeler P . Davey (Phys. Rev., 1935, [ii], 47, 338).—Abstract of a 
paper read before the American Physical Society. Pure copper was melted 
by means of a gas-flame in Alundum crucibles inside an evacuated (“  satin ” ) 
quartz tube. At room temperature the pressure inside the tube was 0-004 
mm. A t 1080° C. the pressure increased to 1 mm., in spite of continuous 
pumping by means of a Cenco Hyvac pump. Surprisingly, this Iow pressure 
of gas was enough to give visible gas pockets in the copper, and the lattice 
parameter was different from that of pure copper. When the quartz tube 
was surrounded by a second quartz tube evacuated by a second Cenco Hyyac 
pump, the pressure in the inner tube only increased to 0-02 mm. and copper 
of normal density (8-994 ± 0-004) was obtained. It  is thought that if the 
above technique had been observed by Phelps and Davey (J. Inst. Metals, 
1932, 50, 164) their results would have been different.—S. G.

*Further Investigations of the  Therm al Expansion of Solids by X -R ay 
Method. Gunji Shinoda (Nip-pon Suugaku-Buturigakkwai Kizi (Proc. Phys.- 
Math. Soc. Japan), 1934, [iii], 16, 436-438).— [In  English.] The thermal 
expansion coeffs. of platinum, gold, and tungsten were determined by the 
X-ray method, and the following results were obtained : platinum 9-9 X 10-6, 
gold 13-2 X 10-6, and tungsten 6-8 X 10 —S. G.

*The Validity of A ntonow ’s Rule for the  Solid L iąuid In terface [M ercury- 
W ater], and the  Conseąuent M easurem ent of the  Surface Tension of Solids. 
R. Loman and N. P. Zwikker (Physica, 1934, 1, 1181-1201.—[In  English.]

—ś. G,
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*Vapour Pressure M easurem ents of High-Boiling Point Metals. Em il Baur 
and Roland Brunner (Helv. Chim. Acta, 1934, 17, 958-969; C. Ahs., 1935, 
29, 973).—An apparatus is desoribed consisting of a carbon resistance furnaoe 
surrounding a tube of corundum or beryllium oxide oontaining the metal. 
A modification of von Wartenburg’s apparatus is used to indicate the onset 
of ebullition. Temperature is measured by an optical pyrometer. Extra- 
polated boiling points are: zinc 907°, magnesium 1107°, lead 1692°, silver 
1927°, manganese 2032°, aluminium 2270°, copper 2336°, Silicon 2355°, tin 
2362°, chromium 2660°, gold 2710°, and beryllium 2970° C. Heats of yaporiza- 
tion, Trouton ąuotients and empirical yapour pressure equations are also 
tabulated.—S. G.

*On Modifications in  Hom ogeneous Substances. G. Tammann (Z. physihal. 
Chem., 1934, [A ], 170, 380-390).—Transformations in crystalline materials 
are of 2 types, (a) those which are accompanied by a crystallization, and
(b) those which occur in an unohanged homogeneous crystal. In  the first case 
the properties change discontinuously at a definite temperature, but in the 
second case the properties change continuously over a temperature rangę. 
Eąuations are given for the course of a transformation in a homogeneous phase. 
The change in the specific heat at constant pressure in the softening rangę of 
glasses and in the transformation rangę of crystals is compared. The loss 
of ferromagnetism of iron and nickel with increase in temperature, the change 
in length of (3-brass with temperature in the rangę 410°-480° C., and the 
transformation of a- into (3-quartz are discussed.—B. B I.

*The Nitriding of Some M etals. Paul Laffitte and Pierre Grandadam 
(Compt. rend., 1935, 200, 1039-1041).—The efiect of nitriding the following 
metals has been studied by observing the variations of the electrical resistance, 
R, as a function of the time, 9, or the temperature, t, of fine wires in a current 
of nitrogen or ammonia at atmospheric pressure : copper (electrolytic) from 
0°-900° C., aluminium (99-99%) 0°-600° C., magnesium (sublimed in argon) 
0°-600° C., zinc 0°-400° C., iron (99-98%) 0°-775° 0., nickel (99-635%) 
0°-900° C., and tungsten 0°-900° C. The (R-t) curyes are completely rever- 
sible, indicating that nitrogen does not react on the metals in the rangę of 
temperature or conditions studied. The curyes for aluminium of increasing 
purity show that the metal has no transformation in the solid State, but the 
curyes of pure magnesium show a reversible allotriomorphic transformation at 
285° C. Nitriding some metals in ammonia raises the {R-t) curyes in itially 
above the standard curye (in an inert atmosphere). Reheating in hydrogen 
restores the standard resistance. This was not observed with copper and zinc. 
The isothermals (-R-0) for nitriding magnesium between 335° and 510° 0. were 
different from those of other metals; their exponential form showed that this 
nitriding is autocatalytic. The reduction by hydrogen of nitrided wires of 
aluminium, iron, and tungsten is accompanied by an appreciable increase in 
the resistance. The (jB-3) curyes in this case are identical with the isotherms 
of nitriding, and the formation of an amide can be assumed. The solution of 
the gas in the metal as a solid solution and its fixation as a chemical compound 
liave been followed from the form of the isotherm (R-Q).—J. H. W .

* Method of Study of the  Diffusion Coefficient of Metals by the  Evaporation 
Method. V. Bugakoy and V. Neskuchaey (Zhurnal Tehnicheskoy Fiziki (J . 
Tech. Physies), 1934, 4, (7), 1342-1346),—[In  Russian.] The proposed 
method is based on the. theoretical considerations of G. A. Grinberg on the 
rate of yolatilization of metals at high temperatures. W ithin the rangę 700°- 
950° C. the diffusion coeif. of zinc in brass is shown to be an exponential 
function of the temperature, i.e. DT=Ae~sbtT sIT. The value of 6 is of the 
same order of magnitude as that most freąuently found for other diffusion 
processes.—N. A.
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*The M igration o£ Adsorbed A tom s Along the B ounding Surfaees of Solids.
A. Gehrts (Z. tech. Physik, 1934, 15, 456^61).—The monatomic layer of 
thorium deposited upon thoriated tungsten or molyhdenum fibres is associated 
with migration or slip of the adsorbed thorium atoms along the bounding 
surfaees of the erystal grains. The mechanism of the migration is discussed 
and numerical data involved are given.—J.  S. G. T.

♦Influence of Gas Ions on the  E lectro therm al Hom ogeneous Effect. C. 
Benedicks and C. W . Borgmann (A rk iv M at. Astron. Fys ik , 1934, 24B, (10),
1-5; Sci. Abs., 1934, [A ], 37, 820).— [In  English.] By a simple resistometric 
method (essentially a Wheatstone bridge) measurement was made of the 
electrothermic effect in a platinum wire enclosed in an evacuated vessel and 
kept at a constant temperature. The electrothermic homogeneous effect was 
found to be a linear function of the potential difference of the ends of the wire. 
Certain variations were observed which were found to be due to the presence 
of a gas existing, at least partly, as ions. These ions, probably oxygen, cause 
a strong electrothermic homogeneous effect opposite to that of platinum. 
They must possess (at least in preference) a negative charge. The electro
thermic homogeneous effect caused by the gas ions may be due also, at least in 
part, to a true migration of the oxygen towards the positive end of the platinum 
wire. (See also M et. Abs., 1934,1, 230,441.)—S. G.

*Electrode Sputtering on B reaking Contact. R . Holm (Z. tech. Physik,
1934,1 5 ,483-487).—By sputtering, due to the formation of an are on breaking 
a metallic contact, the mass of metal sputtered is proportional to the ąuantity 
of electricity discharged in the arc. Values of the constant of proportionality 
and data for 21 metals and alloys in air or in  vacuo are given.—J. S. G. T.

*Conductivity o£ Thin M etallic Film s in an  E lectrostatic  Field. R . Deaglio 
(Nuoro cimento, 1934, 11, 288-295; Sci. Abs., 1934, [A ], 37, 917).—Thin 
metallic films of gold, of platinum, and of tungsten on glass or ąuartz obtained 
by cathodio projection and by thermic projection exhibited conductivity 
strongly variable in a reversible way with the electrostatic charge. The 
effect depends on the sign of the field only with films obtained by eathodic pro
jection. Variations of resistance up to 40% were observed for fields of the 
order of 5000 v./cm. close to the film. W ith regard to the relation to the sign 
of the field the effect differs from that described by Perkins and by Pierucci 
(Nuoro cimento, 1932, 9, 33-42).—S. G.

*Second Effect of E lectric Charge on the  Conductivity of a  Metallic Film . 
M. Pierucci (Nuoro cimento, 1934,1 1 ,277-287; Sci. Abs., 1934, [A ], 37, 917).— 
Besides the first effect of the change of conductivity of a metallic film due to an 
electric charge (see Pierucci, Nuovo cimento, 1932, 9, 33-42; and Polvani, 
Nuoro cimento, 1932, 9, 69-71) P. has obserred in certain conditions a second 
effect in a tungsten film much greater than the first, and consisting in an inerease 
of conductivity produced by a positiye charge or a negative charge. The 
magnitude depends on the preyious electrostatic treatment of the film. After 
many thousands of repeated charges and discharges of the film the effect was 
3000 times greater than the first effect. W ith a potential of 3500 v. and a 
temperature of — 82-5° C. there was an increased conductivity of about 1%. 
There exists a critical potential below which the effect does not appear and 
above which it acąuires suddenly a notable value. The second effect is in 
magnitude and sign independent of the sign of the charge.—S. G.

*Electrical Conduction Through T hin M etallic Film s. M. Fukada and Y . 
Saito ( J .  Inst. Elect. Eng. Japan , 1934, 54, 542-548; C. Abs., 1935, 29, 55).-— 
[In  Japanese.] Electrical conduction through thin metallic films is explained 
mathematically and experimentally by assuming a metallic conductor and a 
semi-conductor in parallel. Lengthwise electrical resistance of thin films of 
silver was also studied, and suggestions are made regarding their use as high 
resistances.—S. G.
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*M agneto-Resistance and M agnetic S tructure of Ferrom agnets [Nickel].
Giulia Alocco (Nuovo cimento, 1933, 10, 355-371; Sci. Abs., 1934, [A ], 37, 
424).—The fundamental relations between the electrical resistance and rever- 
sible processes of magnetization in ferromagnets are utilized for putting in 
evidence a co-ordinated distribution of the single elementary moments in a 
poły ery stal line materiał. The research, carried out with thin laminse of 
nickel, leads to the determination of the true aspect of the effects of longitudinal 
and transverse magneto-resistance, showing how these remain in a ll cases akin 
to those in monocrystals, provided that, taking account of the refraction of the 
lines of force, there is regard to the orientation of the intemal field and of the 
current measured with respect to particular directions of anisotropy.—S. G.

*The Influence of the  D irection of Spontaneous M agnetization upon [Elec
trical] Resistance. D. S. Steinberg and F. D. Miroschnitschenko (Physikal. 
Z . Sowjetunion, 1934, 5, 241-252).—[In  German.] The effect of a change 
of direction of spontaneous magnetization on the electrical resistance of 
nickel, iron, and 2 alloys of these metals (15% nickel-iron alloy and Invar) 
is inyestigated experimentally. It  is shown that the change of resistance, 
Ap, of ferromagnetic materials obeying the law Ap/p = D (cos2 </>2 — cos2 fa ) 
where D  — (B A — R ± )IB 0 ancl </'i and </>2 are the respective angles between 
the directions of spontaneous magnetization and of the current, is different 
when the materiał is strained elastically.—J.  S. G. T.

♦Influence of the  A nharm onic P a rt of the  T herm al Oscillations of Atom s on 
the  E lectrical Resistance of M etals. A. Smirnov (Physikal. Z . Sowjetunion,
1934, 5, 599-606).— [In  English.] Cf. Met. Abs., this volume, p. 94. It  is 
shown that taking into account the anharmonic part of the thermal oscilla
tions of atoms affords a satisfactory explanation of the variation of the resist
ance of metals with temperature.—J. S. G. T.

*Theory of Superconduction. (1) H. Bethe; (2) R . Schachenmeier (Z. 
Physik, 1934, 90, 674-679, 680).—Polemical. (1) B . contends that the basis 
of S.’s theory of superconduction (Met. Abs., 1934, 1, 484) is unsound. (2)
S. replies.—J. S. G. T.

*Note on  Supraconductivity. A. J .  Rutgers (Physica, 1934, 1, 1055-1058). 
—[In  English.] A derivation is given of the equation ( d H j d T ^ f  = 47tpc/T0, 
where d h l d T 0 is the slope of the magnetic transition curve, p the density 
of the metal, and c the jump in the specific heat (i.e. c supra-c normal) all 
at T 0, the normal transition temperature (see Gorter and Casimir, Met. Abs.,
1934, 1, 561).—S. G.

Some R em arks on Supraconductivity and Ferm i-D irac  Statistics. J .  A. 
Kok (Physica, 1934,1,1103-1106).—[In  English.] Quantitative relationships 
are derived on the assumptions that the specific heat of a non-supercon- 
duetor shows a supplementary heat capacity due to the Fermi-gas of free 
electrons, that the curve of the magnetic threshold values is a parabola, 
and that the specific heat of a superconductor follows a T3 law. The 
deductions are found to be in fair agreement with experimental data for 
tin, thallium, and indium, assuming the number of free electrons per atom to 
be equal to the valency.—S. G.

♦Further Experim ents w ith the  M agnetic Cooling Method. N. K iirti and 
F . Simon (Naturę, 1935, 135, 31).—Pure zirconium and hafnium are found 
to become superconductive at very low temperatures, the transition points 
being 0-7° and 0-3°-0-4° abs., respectively. Copper, gold, germanium, 
bismuth, and magnesium were not observed to become superconductive at 
temperatures down to 0-05° abs.—E . S. H.

M agnetic Effect a t the Com mencem ent of Superconductiyity. W . Meissner 
(from the measurements with R . Ochsenfeld and F . Heidenreich) (Z. ges. 
K alte -Ind ,, 1934, 41, 125-130).—A review.—S. G.
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Electrical Phenom ena a t E xtrem ely Low T em peratures. J .  C. McLennan 
( J .  In st. Elect. Eng., 1934, 75, 693-709 ; and Hep. Progress Physics, 1934, 
198-227).—Twenty-fifth Kelvin Lecture to the Institution of Electrical 
Engineers. Among the subjects discussed are the low-temperature electrical 
conductiyity and thermal conductivity of metals and alloys; the magnetic 
properties of superconductors; a new magnetic test for superconductiyity; 
superconductivity in rapidly alternating electric fields; the effect of 
superposing d.c. and a.c.; film thickness and super-conducting transition 
temperatures. A bibliography of 42 references is given.—J.  S. G. T.

*Supposed R elation Between the  Exit W ork and the  E lectron  Potential 
Energy in  a  Metal. K . F . Messen (Physica, 1934, 1, 623-626; Sci. Abs.,
1934, [A ], 37, 818).—[In  German.] Frenkel has giyen a relation between the 
exit work and the electron potential energy at the surface of a metal (Z. 
Physik, 1928, 49, 31-45). Bethe has shown that this relation, owing to an 
error in its derivation, cannot be regarded as valid. N. gives further eyidence 
that the supposed relation is not a correct one.—S. G.

*Effect oJ T em perature upon the  Volta Effect of M etals. G. Monch (Z. 
Physik, 1934, 90, 433-439).—The volta e.m.f. exhibited by aluminium and 
iron is found to be independent of temperature, from room temperature up 
to about 400° C. This result is more in accordance with the Fermi-Dirac 
statistics than with classical theory.—J.  S. G. T.

*Therm oelectric E .m .f. Due to  M agnetization. T. Kousmine (Hełv. Phys. 
Acta, 1934, 7, 732-772; Sci. Abs., 1935, [A ], 38, 228).—[In  French.] The 
change in the thermoelectric e.m.f. of a couple comprising a ferromagnetic 
(iron or nickel) and an auxiliary metal (copper), due to the magnetization 
of the ferromagnetic was measured with the magnetic field (a) parallel, and
(6) at right angles to the temperature gradient (junctions at 0° and 100° C.). 
The results are interpreted in the light of Perrier’s theoretical work.—S. G.

*G alvanom agnetic Effects in  Ferrom agnetic M etals. Nagatosi Tunazima 
(N ipponSuugaku-ButurigakkwaiKizi (Proc. Phys.-Math. Soc. Jap an ,) 1934, [iii],
16, 85-94 ; Sci. Abs., 1934, [A ], 37, 634).— [In  German.] A new theory is pro
posed which w ill connect the longitudinal and transverse effects. It  is shown 
that the resistance (longitudinal) in a saturation magnetic field is greater than 
the resistance (transversal), but there is no indication that the former of these 
depends on the direction of the current. Expressions are found for the change 
of resistance of a single iron crystal in the transverse and longitudinal direc- 
tions and are compared with the results of measurements. It  is concluded 
that the same law holds for ferromagnetics as for ordinary metals.—S. G.

*The In terp re ta tio n  oi the  M echanical D am ping [o£ Oscillations] of Ferro
m agnetic M aterials Associated w ith M agnetization. M. Kersten (Ż. tech. 
Physik, 1934, 15, 463-467).—The increased damping of mechanical oscilla
tions exhibited by ferromagnetic materials due to magnetization below 
saturation is attributed to eddy currents arising from yariations of 
magnetization associated with the oscillations. Experimental results 
obtained with nickel and Permalloy agree with calculated yalues of the 
increased damping associated with magnetization.—J. S. G. T.

I I .— P R O P E R T IE S  OF ALLOYS

(Continued from pp. 145-156.)
*The Effect of Composition on the  M echanical Properties and Corrosion- 

Resistance of Some A lum inium  Alloy Die-Castings. E . H. Dix, Jr ., and J.  J.  
Bowman (Alum inum  Co. of America, Bhieprint Copy, 1934,18 pp.).—Presented 
at the Fali, 1934, Meeting of the American Institute of Mining and Metallurgical 
Engineers. The mechanical properties, growth, and resistance to steam,
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paraffin, salt-spray, and atmospherie exposure have been determined for several 
aluminium die-casting alloys, especially the 12% Silicon alloy. The results 
show that the presenoe of copper in the aEoys has a marked deleterious effeet 
on the corrosion-resistance and that tin is almost as bad as copper in this 
respect. A ll the common impurities in the 12% Silicon alloy affect the 
corrosion-resistance exceptiron, which is the most difficult to controlin melting 
and casting. As regards the effect of impurities on the mechanical properties 
of this alloy, nickel and zinc have little  effect, copper increases the strength but 
reduces the ductility, iron reduces the ductility and, in large amounts, the 
tensile strength, and tin reduces both the strength and ductility. Ageing for 
12-46 weeks at room temperature causes no significant change in mechanical 
properties and ageing for 40 days in steam or paraffin at 100° C. has only a 
minor effect on the strength (maximum inerease 4-6%). The maximum 
unit growth after 100 days at 100° O. in steam or paraffin is only 0-00005- 
0 00046 according to the composition, the presence of tin causing the greatest 
growth.—A. R . P.

♦Electrical Resistanee of H eat-T reated  A lum inium  Alloys Containing a 
Smali Q uantity  of Iron. Sakichi Kishino (Nippon Kwagalcu K w a i Sh i (J . 
Chem. Soc. Jap an ), 1934, 55, 1139-1142; C. Abs., 1935, 29, 1046).—[In  
Japanese.] The electrical resistanee of aluminium containing iron was 
measured, after various heat-treatments; no noticeable change was obserred. 
It  is suggested that iron does not dissolve in aluminium in any condition, 
and that the presence of iron does not, therefore, influence the electrical 
resistanee.—S. G.

*The Physical Properties of Iro n  A lum inium  Alloys. C. Sykes and J. W . 
Bampfylde (J . Iron  Steel Inst., 1934, 130, 389-410; discussion, 411—418).—• 
See Met. Abs., 1934, 1, 562.—S. G.

♦The C onstitution of Iron -R ich  Fe AI-C Alloys. F. R . Morral ( J .  Iron  
Steel Inst., 1934, 130, 419-428).—See Met. Abs., 1934, 1, 562—S. G.

*Solid Solubility of Silicon in  A lum inium . Sakichi Kishino (Nippon 
Kwagaku K w ai Sh i (J . Chem. Soc. Jap an ), 1934, 5 5 ,1134-1139; C. Abs., 1935, 
29, 1046).—[In  Japanese.] The change of structure of aluminium-silicon 
alloys ąuenched at various temperatures was studied by measurements of 
the electrical resistanee. It  was ascertained by microscopic examination that 
the change of structure causes a sudden change in the quenching tempera - 
ture-electrieal resistanee curve. It  was found that the solid solubility of 
Silicon in aluminium is 0-70% at 502° C. and 1-19% at 545° C.—S. G.

A lum inium  and I ts  Alloys. A. Dumas (Aciers speciaux, 1934, 9 ,399-403).— 
The preparation, heat-treatment, and mechanical properties of casting and 
forging alloys of aluminium with Silicon, with copper, and with magnesium are 
described.—J.  H. W .

[Ceralumin C] A New L ight Alloy. Anon. (Mech. World,1934, 92, 51).—The 
composition of “  Ceralumin C,” a new light alloy, shows that it contains 0-15% 
cerium, which, in addition to having a refining action, suppresses the em- 
brittling effect of the iron-aluminium constituent. Its  mechanical properties 
are tabulated in the chill- and sand-cast conditions and before and after heat- 
treatment. It  is claimed to be suitable for high-duty service in the form of 
chill-, sand-, and die-castings.—F. J .

fA lloying Properties of the E lem ents Be, Mg, Zn, Cd, Hg, Al, and Sn. U. 
Dehlinger (Z. Elelctrochem., 1935, 41, 20-23; and (translation) Light Metals 
Research, 1935, 3, 295-300).—The atomie properties and lattice constitution 
of mutual alloys of magnesium, zinc, cadmium, and mercury, and of the 
alloys with tin and aluminium are discussed.—J. H. W .

Cadmium -Base Bearing M etals. Alan S. G ili (Proc. Australasian Inst. M in . 
M et., 1934, (95), 201-224; discussion, 224-227; and (abstract) Common-
wealth Eng., 1934, 32, 81—5 

Q
of cadmium with 1-5% copper and
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1% magnesium is a satisfactory substitute for tin-base alloys for bearing metals; 
it bas a compressive strength of 34-6 tons/in.2,a tensile strength of 11-9 tons /in.2, 
an elongation of 11%, a Brinell hardness of 57, sp. gr. 8'4, and freezing rangę 
338°-315° C. The metal should not be heated above 420° C. and should 
be cast at 370°-380° C., using rosin as a flux, and the shell should be “ tinned ”■ 
with the zinc-cadmium euteotic alloy before casting the bearing liner. The 
average life of the cadmium-base alloy is about 2 J times that of a high-grade 
tin-base alloy, but its shrinkage is about 50% greater and in thin coats it tends 
to become brittle on prolonged storage at room temperature, the matrix of the 
alloy changing from the eutectic type to a single-phase type. This defect may 
be overcome by reducing the magnesium content to about 0-1%, but this 
reduces the hardness of the matrix and imparts a tendency to develop radial 
cracks under stress.—A. R . P.

*Magnetic Investigation  of the System Cobalt P allad ium . G. Grube and
O. W inkler (Z. Elektrochem., 1935, 41, 52-59).—A special magnetometer for 
the investigation of the system cobalt-palladium was devised on the lines of 
the Tobusch magnetometer. For the determination of the phase lim its in 
the ferromagnetio region of the system, the magnetizing temperature curves 
of pure cobalt and of difierent alloys up to 90 atomic-% of palladium were 
plotted. The transformation processes were traced by the deviations of 
these ourves from the normal. It  was found that for the alloys investigated 
up to pure cobalt, only those with 5 and 10 atomic-% of palladium show 
any_ transformation above room temperature, this occurring in heating and 
cooling to and from difierent temperatures. The temperature of the Curie 
point decreases with increasing palladium content. The naturę of the trans
formation of pure cobalt and the 5 and 10 atomic-% alloys shows an impor- 
tant sim ilarity to the shear transformation (Schubumwandlung) of the irre- 
versible iron-nickel alloys. The position of the true eąuilibrium lines between 
the polymorphous solid solution phases cannot yet be determined. It  is 
presumed that a continuous |3-solid solution rangę up to at least 90 atomic-% 
of palladium exists.—J.  H . W .

The Ductile Alloys oJ Copper and Silicon. H. H. Parrett (M et. In d . (Lond.),
1935, 46, 349-350).—Ductile copper-silicon alloys as fine wires, having a 
tensile strength much higher than phosphor-bronzes, with an elongation of 
about 41-43%, can be obtained in the rangę 4-4-7% of Silicon. Between 
4%  and 3%  of Silicon, the properties are not so good as, and with less than 3% 
they are probably no better than, those of phosphor-bronze. Above 4-7% 
of Silicon, the alloys become brittle. A rapid continuous annealing at as 
Iow a temperature as poasible is desirable. The alloys are not as resistant 
to corrosion by sea-water as the phosphor-bronzes.—J.  H. W .

*Zinc in  Bronze B earing Liners. A. P. Bludov and A. I. Samohotsky 
(Yestnik Metallopromishlennosti (Messenger M etal In d .), 1934, 14, (11), 94- 
97).—[In  Russian.] Addition of up to 4%  zinc to yarious tin-bronzes with 
a Iow lead content does not affect their tensile strength, but reduces the hard
ness at Iow temperatures. W ith increase in temperature, the hardness 
diminishes less than that of bronzes containing no zinc. Zinc has little  effect 
on the rate of wear, but increases the impaot strength. In  alloys with 10- 
12% lead, zinc exerts a smali beneficial influence.—D. N. S.

*Brass and Its  Properties in  B earings as Compared w ith T in-B ronze. P. F. 
Svirin (Vestnik Metallopromishlennosti (Messenger M etal In d .), 1934, 14, (12)," 
102-106).— [In  Russian.] The bearing properties of a 55-6% copper-zinc 
alloy with tin 0-6, manganese 0-5, and iron l -3% have been compared with 
those of yarious bronzes. The brass had a tensile strength of 45-8 kg./mm.2, 
an elongation of 41-4%, reduction in area of 51%, and a Brinell hardness of 
121. A bearing in which a steel shaft had made 500,000 reyolutions and
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performed 582 kg.-m. of work showed a loss in weight of only 1-5 mg.; the 
coeff. of friction of the brass against steel is only 0-00003.—D. N. S.

*Effect oi Nickel on the T ransform ation Point of B eta-B rass and H etero- 
geneous Eąuilibria  of the Ternary System Copper-Zinc-N ickel. K eiji Yama- 
guchi and Kózó Nakamura (Rikwagaku-Kenkyii jo Iho (Buli. Inst. Phys. Chem. 
Bes. Tokyo), 1934, 13, 89-108).— [In  Japanese.] The transformation point of 
(3-brass near 460° C. gradually rises on the addition of nickel until it touehes 
the liąuidus surface. This was found by thermal analysis and by change in 
electrical resistance. The heat of transformation increases as the concentrations 
of zinc and nickel increase. y-brass (Cu5Zn8) is isomorphous with the y-phase 
(NiZn3) of the nickel-zinc system. For the rangę of composition where 
the copper and nickel contents exćeed this y-phase there exists no phase 
peculiar to a ternary system. On classifying fi-brass into the (3-phase which is 
stable at high temperature and fi', stable only at lower temperatures, fi' is 
that phase which forms a continuous solid solition with the fj-phase of the 
nickel-zinc system. As with the binary brass, the ternary (3-phase cannot be 
retained in a metastable condition at room temperature by ąuenching from 
high temperatures and it is impossible with the microscope to identify |3 from 
fi'. Since the transformation between them does not contradict the Phase Rule, 
the authors think it reasonable to consider them to be distinct. Some ternary 
a and fi' solid solutions show the characteristic Widmanstatten structure 
through the change of mutual solubility depending on temperature.—S. G.

|T h e  W ork of the Alloys of Iro n  Research Committee. [Eąuilibrium  
Diagram s of Iron-Fhosphorus, -Silicon, -C hrom ium , and -M anganese Alloys.] 
C. H . Desch (Proc. Inst. Mech. Eng., 1934, 127, 277—298).—The eąuilibrium 
diagrams of the systems iron—phosphorus, iron—Silicon, iron—chromium, and 
iron-manganese are reproduced.—W . H.-R.

*Tensile Tests on A ntim onial-Lead Tubes. H. Sieglerschmidt and G. Fiek 
(Z. Metallkunde, 1935, 27, 38-40).—The tensile properties of lead tubes are 
improved by addition of antimony up to 0-8%, at which composition the 
breaking stress, yield-point and hardness are about double the corresponding 
values for pure lead. The rate of application of the load is immaterial within 
a time of 2-5-10 minutes. Yalues for the yield-point, tensile strength, elonga
tion, and hardness of lead tube and strip containing 0-006-1-4% antimony 
are tabulated.—A. R . P.

Lead-Base Bearing Alloys W ith  H igh Copper Content. A. Ricard and H . 
Ackermann (Cuivre et Laiton, 1935, 8, 85-87).—A consideration of these 
alloys bearing in mind the 3 characteristics necessary : feeble coeff. of fric
tion, high resistance to compression, and ability to disseminate heat rapidly. 
Plasticity is considered in relation to the first 2 factors and a triangular 
diagram is giyen showing the lead—tin alloys grouped according to their 
plastic properties. The applications of the groups are summarized.—W . N.

M agnesium-Base U ltra-L ight Alloys. The Ternary System Mg -Ca-Zn. 
P. Mondain-Monval and R . Paris (Chim. et Ind., 1934, 32, 96).—A brief note 
on this system. The alloys are used for aeronautical parts, and are prepared 
in iron crucibles out of contact with the atmosphere.—W . A. C. N.

A New M agnetic [N eodym ium -Iron] Alloy w ith Very Large Coercive 
Force. V. Drożżina and R. Janus (Naturę, 1935, 135, 36—37). Neodymium 
containing about 7% of iron is strongly ferromagnetic. The value of the 
specific magnetization seems to correspond with about 7%  of free iron, b u t 
the materiał shows an extraordinarily great coerciye force, with a remanent 
magnetization eąual to 70% of the maximal temporary value. E . S. H.

* Alloys of Nickel and B arium . D. W . Randolph (Trans. Electrochem. Soc.,
1934, 66, 85-89; discussion, 90).—See Met. Abs., 1934, 1, 493. S. G.

*New H eat-T reating  Alloys Containing Nickel. J .  McNeil (Metal Treatment,
1935, 1, 38-42).—Nickel-copper alloys respond to heat-treatment after the
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addition of appropriate ąuantities of aluminium. The compoaition of the 
hardening constituent is not yet known, but for each nickel content a rangę of 
aluminium values may be cited. In  generał it is necessary to ąuench these 
alloys from 700° to 900° C. and then reheat at 450°-650° C. The properties of 
“  K  ”  Monel metal, a heat-treatable form of that alloy, are described. 
Materiał of this naturę having a strength of 70 tons/in.2 at normal temperature 
has a strength of 63 tons/in.2 at 400° C. The various “  Kunial ”  alloys are 
also mentioned. In  the sihcon-nickel-copper system the compound N i2Si is 
believed to be the hardening constituent. The characteristics of these alloys 
are discussed. Finally, the present state of knowledge of the beryllium-nickel- 
copper alloys is briefly reviewed.—W . A. C. N.

Monel M etal. Lćon Guillet (Cuivre et Laiton, 1935, 8, 133-134).—The 
ehemical composition and physical properties are given.—W . A. C. N.

*R elation Between Lattice Param ete r and Ferrom agnetism  [of N ickel- 
M olybdenum and C obalt-M anganese Alloys]. Werner Koster and Winfried 
Schmidt (Arch. Eisenhuttenwesen, 1934̂ 1935, 8, 25—27).—The graphs showing 
the relation between the lattice parameter and the composition of alloys of 
these 2 systems consist of 2 linear sections intersecting at the composition 
at which the alloys change from ferromagnetic to paramagnetic; i.e. at 8% 
molybdenum in the nickel-molybdenum system, and at 30% manganese in the 
cobalt-manganese system. Extrapolation of the graphs to 100% nickel and 
100% cobalt gives values for the lattice parameters of the ferromagnetic forms of 
the metals of 3-515 and 3-535 A., respectivTcly, and for those of the paramagnetic 
forms of3-505 and 3-508 A., respectively. Hence the change from ferromagnetic 
to paramagnetic nickel is accompanied by a decrease in the volume of an atom 
of 1%, and the corresponding change in cobalt a decrease of 2-3%. A 
sim ilar efiect occurs in the magnetic transformation of iron.—A. R. P.

*On the E ąuilibrium  D iagram  of the  System  Nickel-Zinc. (Second Report.) 
Kanzi Tamura and Atomi Ósawa (Rikwagaku-Kenkyu jo Iho (Buli. Inst. Phys. 
Ghem. Res. Tokyo), 1934, 13, 125-140 ; and Kinzoku no Kenkyu, 1935, 12, 
(3 ), 131-147).-—[ In  Japanese.] I n  the eourse of cooling, in the thermal 
analysis of this system, it was often difficult to avoid the cracking of the 
crucibles containing the molten alloys with about 10% nickel. The cause 
of this trouble was studied by diflerential analysis, sp. gr. measurements, and 
microscopic examination. Measurements by means of the thermobalance 
were not successful on account of the lack of a suitable heating medium. The 
structures of the a-, B-, y-, S-, and e-solid solutions—which were not discussed 
in the preyious report—were also determined by X-ray analysis. The following 
are the results of the investigation : (1) A peritectic reaction takes place at 
517° 0. between y and melt, forming the e-phase, the rangę of the reaction 
lying between 13-5-0-5% nickel. (2) The alloys containing 10-11% nickel 
increase in volume by about 3%  with the formation of the e-phase. (3) The 
a-solid solution has a face-centred cubic lattice; the parameter increases very 
rapidly up to 20% zinc, and then more slowly, reaching 3-592 A. at 38-9% 
zinc. (4) The (3-solid solution has a body-centred tetragonal lattice, a =
2-724 A., c=  3-168 A., c/a = 1-163. (5) The y-solid solution has a body-
centred cubic lattice with 52 atoms to the unit celi, a =  8-927 A. A compound 
NiZn3 was considered to be y-solid solution in the first report, but X-ray 
analysis showed it as more likely to be N i3Zn10. (6) The S-solid solution has a 
face-centred tetragonal lattice, a =  3-867 A., c =  3-203 A., c/o =  0-8278.
(7) The e-phase has a tetragonal lattice and has 50 atoms to the unit celi; 
a — 8-922 A., c = 9-254 A., c/a = 1-0372. This phase has the formuła N i3Zn22 
and contains 10-9% nickel.—S. G.

*Alloys of P la tinum  and Antim ony. V. A. Nemilov and N. M. Voronov 
(Izvestia Platinogo Instituta (Ann. Inst. Platine), 1935, (12), 17-25).—[In  
Russian.] Thermal hardness, eleetrical conductmty, and micrographic



methods have confirmed the existence of the stable compound PtSb2, an d  
indicated the existence of PtSb and P t4Sb, which undergo transformations 
in the solid state at about 660° and 670° C., respectiyely. There is, probably, 
a solid solution rangę at the platinum end of the system, and the thermal 
effect at 630° C. in platinum-rich alloys is due to a eutectie transformation. 
The compound P t6Sb2 does not exist.—N. A.

*Concerning P la tin u m -E h o d iu m  Alloys. V. A. Nemiloy and N. M. Voro- 
nov (Izvestia  Platinoęo In stiłu td  (A n n . In s ł. P lułine ), 1935, (12)» 27 35). Lin 
Russian.] Inyestigation of the system micrographically and by measure
ments of the hardness, electrical resistance, temperature coefi. of resistance, 
and thermoelectric force has shown that platinum and rhodium form a eon- 
tinuous series of solid solutions, and that, therefore, the properties of the 
alloys may be represented by the U-shaped curves characteristic of such 
solutions. Tests at 750° and 1150° C. haye shown that the alloys are highly 
resistant to oxidation, but that the resistance decreases somewhat with 
increase in rhodium content.-—N. A.

*On Rhodium -Copper Alloys. O. E . Zyiagintzey and B . K . Brunoyskiy 
(Izvestia  Platinogo In stitu ta  (A n n . In s t. P latine), 1035, (12), 37-66).—[In  
Russian.] The system has been inyestigated by hardness measurements on, 
and micrographic examination of, quenched and annealed alloys. The nard- 
ness curve for the quenched alloys is characteristic of a continuous series of 
solid solutions, whereas that for annealed alloys has minima at 50 and 75 
atomic-% rhodium. The microstructure of ąuenched alloys is homogeneous 
between 0 and 20, and between 90 and 100 atomic-% rhodium as well as at 
50 and at 75-80 atomic-% rhodium; other alloys have a duplex structure. 
Owing to the rapidity with which alloys with 25-30 atomic-% rhodium oxidize 
in the air, they could not be obtained in a homogeneous state, and therefore 
a complete equilibrium diagram could not be obtained by thermal analysis. 
The cooling curye of the 1 : 1 (atomie) alloy showed an arrest at 1015 O., 
indicative of the formation of the compound CuRh. X-ray exammation 
showed that ąuenched alloys with 0-20 atomic-% rhodium have the face- 
centred cubic lattice of copper, a inereasing regularly with the rhodium 
content. Sim ilarly, alloys with 90-100 atomic-% rhodium have the rhodium 
lattice; all other alloys have a structure containing both these phases (a + (i). 
On n.nnBfl.ling. alloys with about 50 atomic-% rhodium are converted into 
pure B<; and those with about 75 atomic-% rhodium into [3', whereas those 
with 25 atomic-% rhodium do not become homogeneous. These results and 
the presence of superstructure lines in photograms of alloys with an atomie 
ratio of 1 : 1, 3 : 1, and 1 : 3, indicate the existence of the compounds Khtu, 
RhCu3, and Rh3Cu. The lattices of all the compounds are similar to that 
of the S-phase, and resemble each other in parameter.—N. A.

*Catalytic Decomposition of Sodium A m algam .—II . P. B . ZMvotmsky and 
A. P . Mashovets (U kraiński K hem ichnii Z h u m a l (J. Chim. Ukrainę),
8," (3/4), 366-371).— [In  Ukrainian, with German summary.] Fatigue of the 
ferro-silicon catalyst during decomposition of sodium amalgam is attributed 
to covering of itś surface by a layer of iron-mercury emulsion, which prevents 
contact with the amalgam. The catalyst can be regenerated, howeyer, by 
shaking in air, or, preferably, in hydrogen. An apparatus for the continuous 
revival of spent catalysts is described; vigorous agitation of the amalgam by 
rotation of the vessel appreciably accelerates the decomposition. Increase 
in the Silicon content of the catalyst from 12-8 to 52% also slightly accelerates
the reaction.—M. Z. __ ,

*Catalytic Decomposition of Sodium A m alg am — III. A. P. Mashoyets and 
P. B . Zhivotinsky (U kraiński K hem ichnii Z h u m a l (J . Chim. Ukrainę), 19̂ 3,
8 (3/4), 372-380).— [In  Ukrainian, with German summary.] In  the con
tinuous catalytic decomposition of sodium amalgam in a reyolying drum the
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ferro-silicon catalyst shows no sign of fatigue after prolonged use, and the 
rate of decomposition is oonsiderably aooelerated, being about double that in 
the apparatus described in the preceding abstract. In  addition the mercury 
eonsumption is redueed, and the iron formed, which is freąuently in the form 
of smali nuggets, can be removed continuously and quantitatively by means 
of an electromagnet, which is of considerable importance in preventing explo- 
sions.—M. Z.

*Making Clean L iąuid Sodium -Potassium  Alloy. J .  F . Birmingham, Jr . 
(Indust. and Eng. Chem. (Analyt. Edn.), 1935, 7, 53).—Alloys of sodium with 
25-50% potassium are liąuid at 15° C. If  the metals are alloyed under 
kerosene the product is usually a mass of smali, dirty particles which w ill not 
coalesce. Bright globules weighing up to 30 grm. may be prepared, however, 
by transferring 1 grm. of the dirty alloy to 75 c.c. of benzene and adding 
a 10% solution of alcohol in benzene until the alloy reacts sufficiently to float; 
smali particles of potassium and sodium are then added altem ately until the 
globule is of the desired size. The resulting bright mobile alloy may be 
stored for 6 months in pure kerosene which has been distilled over sodium- 
potassium alloy.—A. R . P.

*M agnetoresistance in  Sodium -Potassium  Alloy. C. W . Heaps and J.  E . 
Armstrong (Phys. Bev., 1935, [ii], 47, 336).—Abstract of a paper read before 
the American Physical Society. It  has been found by Fakidow and Kikoin 
(J. Inst. Metals, 1933, 53, 615) that the liąuid alloy NaK increases its resist
ance when subjected to a transyerse magnetic field. This discovery has been 
further investigated, using longitudinal fields and specimens of yery fine 
diameter. Contrary to expectations, it has been found that with tubes con- 
siderably finer than those used by Fakidow and Kikoin there appears to be 
a larger effect of tube diameter on magnetoresistance. A spurious effect due 
to motions in the liąuid is thus shown to be present. However, a genuine, 
intrinsic effect is believed to exist. In  a longitudinal field the magneto-* 
resistance is larger than in a transverse field. To explain longitudinal mag
netoresistance it is assumed that the field produces structural changes in 
atomie systems. For the liąuid alloy, therefore, a magnetic field would 
seem to induce a pseudo-crystalline state. One point of view would be that 
the field is able to produce alterations in G. W . Stewarfs cybotactic state. 
X-ray experiments are being carried out to test this theory.—S. G.

*An Electrochem ical Investigation oi Solid T hallium -B ism uth  Alloys. Arne 
Olander (Z . physikal. Chem., 1934, [A ], 169, 260-268).—The potentials of the 
cells : T leolid | (Na, K , T l) OCO-CH3|(T ], B i)soli(i between 245° and 295° C., 
and TlsoUd j T10C0-CH3 | (T l, B i)solld between 120° and 165° C., and their 
temperature coeff. have been determined. The y- and e-phases of the thal- 
lium-bismuth system appear to have random lattice structures, but the s-phase 
has an ordered lattice of the composition B i2Tl, although about a third of the 
elementary cells has a misplaced atom. The decrease in free energy, the in- 
crease in entropy, and the heat efiect of alloying the elements have been 
calculated.—B. B I.

*An Electrochem ical and X -R ay E xam ination  o£ Solid Thallium  A m algam s. 
Arne Olander (Z. physikal. Chem., 1934, [A ], 171, 425-435).—Thallium 
amalgams with 20-31% thallium consist of a phase with a face-centred 
cubic lattice; measurements of the potential of 16 alloys within this rangę 
against a 55% thallium amalgam in a 1% alcoholic solution of thallium 
acetate show that the formuła of the phase is not T l2Hg5. X-ray examination 
reveals random distribution of the atoms in the lattice at the compositions 
T l2Hg5, not at TlHg3, but probably regular distribution at TlHg2; no trans- 
formation oecurs just below the melting point. A body-centręd cubic phase 
exists in  alloys with 86-96% thallium.—B. B I.



Special Alloys. ---  (Z . ges. Oiesserei-Praxis : Das M e ta li1934, 55,
456 477, 497).—The composition and some properties and applications of 
the'following alloys are given : Fahrig’s antifriction metal, Fermet, Ferrul 
alloy, Ferry metal, Fletohers bearing metal, F lin t metal, Fourdnmer metal, 
and Freneh brass. Cf. Met. Abs., 1934, 1, 575.—J.  H . W . „

*| Contribution| to the  Theory o£ Undercooled Solid Solutions, e. lvono- 
bieyskii (Z. physikal. Chem., 1934, [A ], 171, 25-35).-On the assumption 
that an undercooled sohd solution is m etastab le , the stabihty of such systems 
has been myestigated mathematically both for the cases in which the disperse 
phase is not present. From the results obtained explanations are advanced 
for (a) the decomposition of a supersaturated sohd solution of tin in copper 
at 300°-400° C. and the difierence between the experimentally obseryed and 
the real solubility lim its, (6) the eutectoid decomposition of steels with 10/0 
manganese and 1% carbon at 400°-500° C., (c) the precipitation of Silicon 
from solid solution in aluminium. The re d is tn b u tio n  of the components m  the 
lattice is assumed to be the first step before the lattice transformatom; this 
change of concentration is explained statistically with the aid of the theory ot 
fluctuations. The precipitation of y- from oc-tin-copper solid solutions and tne 
formation of Widmanstatten structures are explained by the theory developed.

--- Jt>. X>1.

tM agnetism  and the  Atom ie Stats o£ Metallic Solid S o l u t i o n s .  E . Vogt 
(Z . Metallkunde, 1935, 27, 40-43).—The atomie susceptibility of solid solution 
alloys of manganese in copper or silver, and of mekel or iron m gold is a linear 
function of the concentration of the solute; the graphs for solid solutions ot 
nickel and palladium in copper, palladium in silver, and chrommm, palladium 
and platinum in gold are curved lines at high concentrations of the solute. 
Hence it is concluded that the ionization and ąuantum state ot an atomie 
species are not the same in a ll alloys but are determined to a large extent by 
the naturę of the other element present. It  is oonsidered probable that in 
Hume-Rothery compounds the transition elements have not a ll the same 
yalency electron number; the transition elements follow the Hume-Rothery 
rule generally when they are of zero yalency. Certainly the _3 elements with
10 outer electrons, nickel, platinum, and palladium, dissolye in copper, silyer 
and gold with zero yalency, but the elements before nickel appear to dissolye 
with one or two yalency electrons.—A. R . P. .

*On the  D isturbance o£ Supraconductivity o£ an  Alloy by an  E lectric Current.
W . H. Keesom (Physica, 1935, 2, 35-36; Comm. K . Onnes Lab. Leiden JSIo.
234£\__[ in English.] For an alloy the disturbance of superconductmty by a.n
electric current does not depend in the same way on the yalue of the magnetic 
field due to the current as Silsbee’s hypothesis presenbes for pure metals. b. U.

*Penetration  o£ a M agnetic Field into Superconductive Alloys. W. J.  de 
Haas and J .  M. Casimir-Jonker (Naturę, 1935, 135, 30-31).—Alloys of thal- 
lium-lead (containing 65% of lead) and thallium-bismuth when
made superconductiye by cooling below 4° abs., allow electromagnetic fields 
above certain critical values to penetrate them. The relation between the 
yalue of the critical electromagnetic field and the temperature is gijen.

—Jlł. b. xi.
Discussion R elating to Therm odynam ic E ąuilibria. (1) E . Ju sti and M. v. 

Laue (2) A. Eucken (Physikal. Z ., 1935, 36, 146,147).—Contmues a polemical 
discussion relating to the naturę of the yariation with temperature of the 
specific heat concerned in a transformation of the third class (see Met. Abs., 
this yolume, p. 155).—J.  S. G. T.
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I I I .— STR U C T U R E
(Metallography; Macrography; Crystal Structure.)

(Oontinued from pp. 156-158.)

♦The Flotation of Non-M etallic Inclusions in  M olten M etals. R . Mitsohe 
(Camegie Schol. Mem., Iron Steel Inst., 1934, 23, 65-105).—A solution of the 
problem of the grain-size of cast metals has been attempted in terms of the 
number of nuclei (lattice residues) and the speed of crystallization as affected 
by the intrinsic and extrinsic undercooling capacity. In  flotation tests of 
alumina in aluminium, the considerable deviations found in the flgures, 
checked by analytical tests, were caused by the particular way in which the 
non-metallic inclusions were distributed. No applicable method has been 
devised for directly determining the non-metallics in Silumin or cast iron. A 
slag-cloud theory was postulated to account for the “ modification ”  of Silumin 
and was confirmed experimentally. Phenomena of heredity were reproducibly 
demonstrated and their causes indicated. The results of the inyestigation on 
Silumin afforded an indirect method for drawing conclusions regarding the 
non-metallics from the deyelopment of the structure. Direct methods were 
evolved for rendering the non-metallics yisible, and the aluminium-alumina 
system was accurately inyestigated by means of the fluorescence microscope.

‘ —J.  H . W .
*On the Theory of L inear R ate  of C rystallization. R . Kaischew and I. N. 

Stranski (Z. 'physikal. Ghem., 1934, [A], 170, 295-299).—The kinetic expres- 
sion preyiously deriyed for the rate of formation of crystal nuclei is modified 
for the case of linear rate of crystallization.—B. B I.

M acro-E tching and  the  R eagents. P. J .  Orletz (Zavodskaya Lab., 1934, 3, 
534-541; C. Abs., 1935, 29,1759).— [In  Russian.] The techniąue is discussed. 
Tables and photographs are given.—S. G.

*The Anisotropy in  the  Velocity Grow th of New Grains on R ecrystallization 
[of A lum inium ]. M. O. Kornfeld (Zhumal eksperimentalnoy i teoreticheskoy 
Fiziki (J . Exper. and Theoret. Physics), 1934, 4, (8), 869-872 (in Russian), 
and Physikal. Z. Sowjetunion, 1934, 6, 170—174 (in German).—The anisotropic 
rate of growth of new grains in polycrystalline aluminium may be observed 
at slightly above the recrystallization temperature, the degree of anisotropy 
depending on the temperature.—N. A.

♦Electrocrystallization of M etals. IV.— Electrolytic Deposits of A lum inium  
from  M olten Salts (AlCl3-NaCl). K . M. Gorbunova and Z. A. Adjemjan 
(Dokladi Akademii Nauk S.S.S.R. (Gompt. rend. Acad. Sci. U.R.S.S.), 1934,
1, (9), 564-570).—[In  Russian and French.] Experiments on the electrolysis 
of the system AlCl3-NaCl were made in a specially constructed apparatus, 
which enabled a high purity of the electrolyte to be maintained. The electro- 

^Sed were: (1) 19%  NaC1’ 81%  A1C13 ; (2) 52% NaCl, 48% A1C1S; (3) 
40 ̂  NaCl, 60% A1C13 at temperatures 130°-210° C. and current density from
0-2 to 0-002 amp./cm.2. The deposits of aluminium obtained were subjected 
to microscopic and X-ray examination. No orientation of the crystals was 
discoyered. Dimensions of the crystals composins the deposits varied between 
10~2 and 10 3 mm.—-N. A.

♦M etallography of Tantalum . N. M. Zarubin and M. V. Suitin (Zauodskaya 
Lab., 1934, 3, 821-830; G. Abs., 1935, 29, 1042).—[In  Russian.] The felt 
polishing operation can be reduced from 1-2 hrs. to 5-10 minutes by the use 
of a mixture of 35 grm. alumina (No. 1 or 2), 20 c.c. of 60% hydrofluoric acid, 
20 c.c. of ammonium fluoride, and 1 litre of water. A misture of equal parts 
of 20% ammonium fluoride and 60% hydrofluoric acid in the cold is ineffective; 
at 50°-60° C. it etches within 0-5-1 minutę, showing the structure of pure 
and impurę tantalum without colouring Ta2Ss inclusions. One part of 20%
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ammonium fłuoride and 2 parta of concentrated sulphurio acid at 60° C. 
etches well in 1-2 minutes without oolouring Ta2S5. These 2 reagents are 
considered the best. A mixture of equal parts of 20% ammonium fłuoride 
and concentrated nitric acid in the cold acts very fain tly; at 60° C. it colours 
Ta2S5 black and etches pure tantalum rather poorly; it can be used in com- 
bination with the common reagent hydrofluoric acid + nitric acid as a special 
reagent for the disclosure of Ta2S5. A t 80° C. 20% ammonium fluoride gives 
in 5-6 minutes etchings of pure tantalum, showing the granular structure 
without tinting and separating granules or colouring Ta2S5. A mixture of 
2 parts of 20% ammonium fluoride and 1 part of 30% hydrogen peroxide on 
boiling does not show the structure of pure tantalum, but colours Ta2S5 brown. 
A bibliography is given, as well as 29 comparative photographs.—S. G.

♦Geometry of M echanical Twin [Crystal] Form ation  of Tin and Zinc. G. 
Kolesnikow (Physikal. Z . Sowjetunion, 1933, 4, 651-667).—[In  German.] 
Geometrical considerations indicate that twinning in tin and in zinc is not 
attributable, as in the case of a-iron, to a pure displacement of the lattice 
junctions. A rotational displacement is reąuired in addition.—J.  S. G. T.

*The State of the  Cerium A tom  Inside the  Metallic L attice. R. Janus and 
V. Drożżina (Dokladi Akadem ii Nauk S .8 .8 .R . {Conipt. rend. Acad. Sci. 
U .R .S .S .), 1934, 2, (7), 411-414).—[In  Russian and English.] Measurements 
of the magnetie susoeptibility of an extremely pure polycrystalline sample of 
metallic cerium were made by the Faraday method at temperatures varying 
from —170° to + 100° C. The dependenoe of l/x on the temperature is 
striotly rectilinear, the magnetie moment p =  11-4 Mw. remains constant 
throughout the whole temperature interyal. Comparing the observed value p  =
11-4 Mw. with the values corresponding to different theoretically possible 
states of the cerium atom, it may be concluded that the space-lattice of 
cerium metal may probably be regarded as consisting either of Ce + or of Ce+ + + 
possessing equal values of p. The chemical properties of Ce+ lead the 
authors to the assumption that Ce+ + + is the most probable state. At temp
eratures below 0 = 6 °  abs. cerium metal may become ferromagnetic.—N. A.

*The Fine Structure of X -R ay Absorption Edges of Copper and Z inc in  
Copper-Zinc Alloys. D. Coster and R. Smoluchowski (Physica, 1935, 2,
1—12).— [In  English.] X-ray absorption edges of copper and zinc in a-, (3-, 
y-, and e-brass are inyestigated and compared with those for pure metals in the 
same kind of crystal lattice. As to the position of the maxima and minima of 
absorption it has been shown that, in agreement with Kronig’s theory of fine 
structure, they are found in equivalent places for crystal lattices of the same 
type. In  some cases more or less important deviations of the special form of 
the maxima and minima are found which may easily be understood from the 
theory.—S. G.

*X-Ray Tests oS the  R ecrystallization  of D uralum in. N. Kozhina (Zavods- 
kaya Lab., 1934, 3, 153-155; C. Abs., 1935, 29, 1373).—[In  Russian.] Cf. 
Bachmetew {ibid., 1932,1, (3)), and v. Góler and Sachs ( J .  Inst. Metals, 1927, 
37, 517). A procedure was studied for the elimination of the difficulties in 
the structural analysis of recrystallized Duralumin caused by the occasional 
total or partial failure of Rontgenograms to show the first Debye circles.

—S. G.
*The Atom ie S tructure F actor for Metallic Beryllium. W . Ehrenberg (Z. 

K rist., 1934, 89, 185-188).—The atomie structure factor of metallic beryllium 
has been determined by experiments with finely crushed powder, and with 
a mirror form prepared by evaporation. The results are compared with the 
theoretical values of Hartree, and the effects of extinction are discussed.

—W . H.-R.
♦Intensities of X -R ay Reflection from  Bi Crystals Between 25° and 530° Abs.

R, B , Jacobs and A. Goetz (Phys. Rev., 1935, [ii], 47, 257).—Abstract of a
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paper read before the American Physical Society. The integrated X-ray 
intensities of Mo i? a-radiation from (111) of highly purified bismuth crystals 
have been measured between the boiling point of hydrogen and the melting 
point of bismuth for the 2nd, 3rd, and 5th order. It  was found th at: (1) 
Between 25° and 480° abs. the integrated intensities follow the Debye- 
W aller function: I / I0 =  e tT 61,120 with better precision than was found by 
previous authors on cubic crystals (sodium chloride, aluminium, &c.) for higher 
temperatures and within smaller ranges of total energy variation, so far as 
I / I 0 =  f ( T )  is concerned. This proves the vahdity of the above law in the 
T3-region. (2) The comparison of the intensities among the different orders 
proves a good agreement for I I I 0 = /(0), although the original theory does 
not include the hemihedral hexagonal system to which bismuth belongs.
(3) For the last 40° before fusion a definite deviation from the law takes place, 
as d ( I / I 0) l d T ( < 0 )  begins to deerease and to reach even positive yalues, 
indicating a rearrangement in the sense of a larger degree of geometrical order 
within the crystal before fusion.—S. G.

*The Photoelectric P roperties of the  (100) and (111) Faces of a  Single Copper 
Crystal. Newton Underwood (Phys. Rev., 1935, [ii], 47, 502-505).—See Met. 
Abs., 1934, 1, 579.—S. G.

*Structure o£ A u,Pb . H . Perlitz (Acta et Comrn. Univ. Tartuensis, 1934, 
[A ], 27, 15 pp.; Sci. Abs., 1935, [A ], 38, 137).— [In  English.] Cf. Met. Abs., 
this volume, p. 15. From X-ray powder photographs it is concluded that 
the structure of Au2Pb is of the same type as that of MgCu2 and K B i2. The 
unit cube contains 24 atoms and the length of the edge is 7-91 A.—S. G.

*X -Ray Investigation  of the  Compound M gZn2. L . Tarschisch, A. T. Titow, 
and F. K . Garjanow (Physikal. Z. Sowjetunion, 1934, 5, 503-510).— [In  Ger
man.] Friaufs results relating to the crystal structure of MgZn2 are confirmed. 
It  is not possible to diiferentiate between the crystallographic classes D6A and 
De. The crystal lattice of MgZn2 comprises 2 interpenetrating spherical close- 
packings. The zinc atoms form a hexagonal spherical packing in which some 
of the lattice points are unoccupied, or more correctly are replaced by mag
nesium atoms. The magnesium atoms form tetrahedra which approzimate 
to the regular form. The following are the minimum yalues of the respective 
interatomic distances : Mg-Mg, 3-16 A .; Zn-Zn, 3-60 A .; Zn-Mg, 2-02 A.

—J. S. G. T.
*The Crystal S tructure  of B eta-M anganese. Thomas A. Wilson (Phys. Rev.,

1935, [ii], 47, 332).—Abstract of a paper read before the American Physical 
Society. Extension of previous work in applications of mathematical crystallo
graphic methods to powder X-ray data of the manganese system has resulted 
in the complete solution of the ^-manganese structure. The structure is 
cubic; the space group is 046; the cube edge length is 12-58 A .; the cube 
content is 160 atoms, arranged in the following groups of equivalent positions 
according to the Wyckoff tabulation : 8a, 86, 48e, and 96t, with u = 0-11 in 
48e, and u =  0-10, v = 0-33 in 96i. These parameters have been checked by 
intensity calculations using structure factor values based on the Thomas 
atomie model. The X-ray density of (3-manganese is calculated to be 7-29.

—S. G.
*On the S tructure of Liguid and Solid M ercury Studied with Cathode R ay 

D iffraction. Hikotaro Kakesita (Mem. Coli. Sci. Kyoto Imp. Univ., 1934, [A ],
17, 241-248).—Diffraction pattems of Debye-Scherrer rings were taken by 
the method of cathode-ray diffraction on the surfaees of liąuid and solid 
mercury. K . observed that both pattems were face-centred rhombohedral 
and that the diameters of solid mercury were 10% larger than those of 
liąuid mercury. It  is concluded, therefore, that liąuid and solid mercury 
have the same structure, but that the intermolecular distance of the solid 
state is contracted by this percentage as compared with that of the liąuid 
state.—S. G.
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* 0 n  Osmiridium. O. E . Zviagintzev and B. K . Brunovkiy (Izvestia Plati- 
nogo Instituta (Ann. Inst. Platine), 1935, (12), 5—15).—[In  Russian.] X-ray 
analysis of native osmiridium has shown it to possess a definite phase structure, 
and in some yarieties have been found signs of incipient recrystallization; 
the probable causes of these phenomena are discussed. Laue photograms of 
a single-crystal specimen of the minerał reyealed the presence of constituents 
with an orientation difiering by 10° from that of the crystal itself.—N. A.

*The X -R ay E xam ination  of Śelenium  Crystals. Kenzo Tanaka (Mem. Coli. 
Sci. Kyoto Imp. JJniv., 1934, [A ], 17, 59-78).—Several forms of metallic 
śelenium crystals, obtained by the condensation of śelenium vapour, were 
examined by means of X-rays. The metallic śelenium crystal grows most 
prominently on its trigonal axis; this growth is interpreted from the point 
of view of the growth of homopolar crystals. The degree of perfection and 
size of grain of the crystals were estimated from the fine structure of the 
spectral lines obtained with convergent X-rays. The intensity distribution 
along the spectral line was interpreted from the intensity distribution of the 
primary X-rays at yarious starting points on the surface of the anticathode. 
The transition point from the vitreous to metallic form was determined by 
X-ray examination and by measurement of the net densities.—S. G.

*Further Investigation of the Crystalline Structure of Electrolytic W hite Tin. 
Hideki H irata and Yoshio Tanaka (Mem. Coli. Sci. Kyoto Imp. Univ., 1934, 
[A ], 17, 143-152).—The arrangement of micro-crystals in electrolytic 
specimens of white tin, deposited from sulphuric acid solutions, was 
examined with X-rays by the procedure used in the previous investigation, 
which dealt mainly with those deposited from hydrochloric acid solutions. 
From the diffractión patterns obtained it was found that micro-crystals of 
white tin have a tendency to be electrolytically deposited with the normals to 
their (111) faces arranged parallel to a definite common direction, as was the 
case in the previous research. In  some other respects, however, especially 
with regard to the direction of growth of the deposited white tin, results dis- 
similar to those of the former results were observed. The cause of these 
dissimilarities is believed to be due to the difference in the chemical yalencies of 
the ions in the electrolyte.—S. G.

*On the Question of P rim ary  Crystallization of M etals. Influence of the 
Tem perature Gradient on the  Orientation of M onocrystalline Zinc. Y. D. 
Kuzńetzov, and D. D. Saratovkin (Doklculi Akademii Nauk S.S.S.B. (Com.pt. 
rend. Acad. Sci. U.B.S.S.), 1934, 1, (5), 248-251).—[In  Eussian and German.] 
Zinc crystals were grown by the Bridgman method in glass tubes. The 
orientation of monocrystals is accidental and the most probable orientation is 
oharacterized by the angles 0° between the piane of the base and the axis of 
the specimen and 30° between the intersection of the base with the edge of 
the first-order prism and the main axis of cleavage.—-N. A.

*On the  M ethod of X -R ay Analysis o£ B inary M etal Alloys a t Elevated 
T em peratures (Prelim inary Com munication). G. F . Kosolapov and A. K . 
Trapeznikoy (Zhurnal Tehnicheskoy 1'iziki (J. Tech. Physics), 1934, 4, (8), 
1622-1624).—[In  Russian.] The following methods of heating of the specimen 
have been used : gas fłame, heating in a furnace, heating in a current of hot 
air, heating by the passage of a current through the specimen. A camera with 
movable slide has been constructed from which up to 5 photographs can be 
obtained on one film.—N. A.

*On the D eterm ination of Crystal Lattice Constants by E lectron Diffractión. 
N. Shishakov and L. Tatarinova (Dokladi Akademii Nauk S.S.S.B. (Compt. 
rend. Acad. Sci. U.R.S.S.), 1934, 2, (3), 164-168).—[In  Russian, with English 
summary.] The new method of investigation of electronic diffractión by 
means of reflection from convex specimens has proved to be much simpler 
than the method introduced by G. P. Thomson. Not only a sharply outlined 
diffractión is obtained on the photographic plate, but also a spot from the
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primary cathode beam. The cathode beam passes between 2 convex speci
mens and the double diffraction pattern is obtained on the photographic płate. 
Therefore, taking as the first specimen a substanee the lattice constants of 
which are known, the lattice constants of the seeond specimen can be obtained 
by determining the wave-length from the diffraction pattern corresponding 
to the first specimen. The method suggested, being very simple, enables the 
main source of errors of the old method, which were due to the impossibility 
of determining high voltages with sufiicient accuracy, to be avoided.—N. A.

fT h e  S tructure ot Polished M etal Surfaces. W alter R . Meyer and Clarence 
C. Heimie (Monthly Rev. Amer. Electroplaters’ Soc., 1935, 22, (2), 29-39).— 
A reyiew of recent work with especial reference to the electron diffraction and 
X-ray methods of examining the structure of polished layers on metals, and 
the bearing of the results on Beilby’s theory; a bibliography of 25 references is 
giyen.-—A. R. P.

Electron D iffraction as a  Method of R esearch. G. P. Thomson (Naturę,
1935,135, 492-495).—A lecture to the Royal Institution, describing published 
work on the examination of metallic surfaces.—E . S. H.

“  E x tra  ”  Rings and B ands in  E lectron  D iffraction P a ttem s. G. I. Finch 
and A. G. Quarrell (Naturę, 1935, 135, 183-184).— Extra rings obseryed 
in platinum, gold, silver, cobalt, nickel, chromium, iron, and tin electron- 
diffraction patterns are due to the shape of the minutę crystals that compose 
the materials investigated, and may help in elucidating the shape of sub- 
microsoopic crystals.—E . S. H .

*A M athem atical M odulus Derived from  X -R ay D ata  fo r E valuation  of 
R esidual D istortion in  Crystals. G. L. Clark and M. M. Beckwith (Phys. Bev„
1935, [ii], 47, 200).—Abstract of a paper read before the American Physieal 
Society. From accurate measurement of the peripheral widening of diffraction 
intensity maxima from a series of Silicon Steel specimens with a widely yarying 
residual grain distortion or strain, it has been possible to derive a mathe
matical modulus which enables the numerical eyaluation of this distortion in 
points above a basie value. Comparisons are made in terms of degree of cold- 
work and temperature and time of heat-treatment. These yalues are  then 
correlated with actual measurements of magnetic permeability, and a  very 
elose parallel is established.—S. G.

fX -R ay  Analysis of th e  D eform ation Textures of Metallic M aterials. Franz 
Wever (Kolloid-Z., 1934, 69, 363-368).—A  reyiew of published works, with 
special reference to the X-ray diagrams of cold-worked iron, copper, and 
aluminium.—E . S. H.

*Depth of Penetra tion  of E lectrons D iffracted by Single Crystals. H. E . 
Farnsworth (Phys. Rev., 1935, [ii], 47, 330).—Abstract of a paper read before 
the American Physieal Society. A known number of atom layers of one metal 
was deposited on the surface of a single crystal of another metal by evapora- 
tion in a high yacuum. Direct results on depth of penetration were obtained 
from measurements on electron diffraction as a function of the thickness of 
the surface layer. A silver film deposited on a copper crystal is amorphous. 
A layer 1 atom deep reduces the maxima of the beams from the copper lattice 
by at least 70% for energies up to 300 e. volts. A number of foreign atoms 
eąual to a few hundredths of that contained in one atomie layer can be detected 
by this method. A silver film  deposited on a gold crystal is crystalline. The 
surface atomie layer of silver eontributes at least 50% to the maxima of beams 
from a thick crystal for energies up to 300 e. volts, while a surface layer 2 
atoms deep eontributes at least 90%. This predominating effect of the 
surface atomie layer for primary energies as high as 300 e. volts is not in accord 
with theoretical predictions of v. Laue.—S. G.

*A New M ethod of M aking Extrem ely T hin Film s. J .  D. Howe and E . M. 
Pureell (Phys. Rev., 1935, [ii], 48, 329).—Abstract of a paper read before the



American Physical Sooiety. The method has been deyeloped for generał use.
A hole in a metal plate is filled with a yolatile solid and the surface polished. 
This sht is clamped to the bottom of a liąuid air Container in a high vacuum. 
The materiał to be deposited is eyaporated and covers slit and opening with a 
continuous film of desired thickness. The slit is then placed into the apparatus 
for the inyestigation and on evacuating the yolatile materiał evaporates, 
leaving the thin film freely supported on the slit. As yolatile materiał camphor 
and naphthalene have been used. Since camphor produces in some cases 
oxidation (copper is deposited as cuprous oxide), purest naphthalene is now 
being used only. To avoid contact of the film  w ith the air, a smali Container 
with naphthalene is placed, after deposition of the film, under the slit, slightly 
heated from the fumace below and another layer of naphthalene is deposited 
so that the film is protected from both sides. In  this way, also, matenals 
which oxidize easily can be inyestigated in thin layers. S. G.

*Intensity  D istribution in  E lectron Patte rns. K . Lark-Horoyitz, H. J .  
Yearian, and J.  D. Howe (Phys. B ev„ 1935, [ii], 47, 330).—Abstract of a paper 
read before the American Physical Society. W ith the method descnbed by 
Howe and Purcell (preceding abstract) electron difEraction patterns of thm 
layers of bismuth, cadmium, calcium hydroxide, copper, cuprous oxide, gold, 
sodium nitride, nickel, tungsten oxide, zinc, zinc oxide and zinc sulpmde 
haye been obtained, using cathode rays from a gas discharge of 50-80 ky. 
The intensity distribution is discussed as a function of (a) surface condition 
of the crystallites; (6) refraction of the electron waves; (c) orientation; (d) 
atom factor. In  a ll cases mentioned, “  forbidden ”  orders have been 
found which in some cases exhibit an extremely sharp diffraction pattern. 
Their relation to refraction, inner potential and surface layers is being dis
cussed. The yalues of sin 8/X for the forbidden inner rings are the same for 
gold, silver, copper, cuprous oxide, nickel, and cadmium.—S. G.

tX -R ay s and the Investigation o£ M aterials. B . Glocker (Z. łech. Physik, 
1934,15, 421-429).—The applications of X-rays to the structural inyestigation 
of materials is discussed, among the subjects treated being : the detection 
of fiaws, inyestigations relating to fine structure, precipitation processes, 
determination of stresses, and the estimation of the concentration ot 
crystalline phases.—J.  S. G. T. . .

>The Problem  o£ M aterials, From  the Point of View of the Physicist. A doit 
Smekal (Z. tech. Physik, 1934, 15, 405-413).—Matters relating to crystallme 
structure as they allect the properties of materials are reyiewed.—J. S. G. 1.

*The Lineage S tructure of Crystals. M. J.  Buerger (Z. K rist., 1934, 89, 
193-220).— [In  English.] Eyidence is given that many crystals of both metals 
and non-metals are not ideally perfect, but consist of a “  lineage structure, 
which may be understood by considering the growth of a crystal from a 
dendritic skeleton. In  an ideał crystal, corresponding branches of the 
dendrite would be exactly parallel, and the finał crystal would form a continu
ous lattice. In  actual crystals the branches of the dendrite are not exactly 
parallel, and the finał crystal contains discontinuities or cracks. A cross- 
section may resemble a błock structure, but this impression is misłeading, 
sińce, from the above point of yiew, the crystal consists not of 3 dimensional 
blocks, but of a number of branches or lineages coming from a common nucleus. 
A number of discrepancies between the behayiour of actual and ideał crystals 
may be explained on this hypothesis which avoids some o f the difficulties of 
the older “  błock ”  theories.—W . H.-B. .

tO n  the Mosaic Structure in  Crystals. Harold E . Buckley (Z. K rist., 1934, 
89, 221-241).— [In  English.] The older theories of mosaic structure in 
crystals are reyiewed critically. The theoretical basis of the theory of 
Zwicky is shown to be fallacious, and there is no reliable experimenta,l basis 
for this kind of theory. The theory of Smekal is also criticized adversely, and
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whilst the mosaic theory of Darwin accounts for some of the anomalies met 
with in the reflection of X-rays from crystal surfaces, the mosaio suggested 
raises many difficulties in other directions. B . emphasizes that in non- 
metallic crystals at least, perfect crystals are more common than is often 
supposed.—W . H.-R.

*The Non-Existence of a  R egular Secondary S tructure  in Crystals. M. J. 
Buerger (Z. Krist., 1934, 89, 242-267).— [In  English.] The theory of 
Zwicky regarding the existence of a regular periodic secondary structure in 
crystals is discussed critically. Many of the experimental facts used to sup- 
port the theory can be attributed to well-known crystallographic phenomena, 
and no experimental results defmitely reąuire the existence of a secondary 
structure for their esplanation. The supposed discrepancy between calculated 
and observed strengths of crystals may be fallacious. In  plastic deformation, 
the atoms on either side of the piane of slip (except those at the front and rear 
edges of the slip-planes) are not moved far apart during the process of slip, 
and conseąuently calculated strengths based on the energy of rupture and 
separation of atoms may be unjustified. The theoretical basis of the Zwicky 
theory is also shown to be fallacious. An isolated crystal piane, or one partially 
isolated as at the surface of the crystal, w ill show a contraction of the type 
assumed by Zwicky, but the calculations cannot be applied to planes within 
the crystal without serious modifications, and there is no theoretical justi- 
fication for assuming that greater stability is produced by a regular secondary 
structure of the Zwicky type. B .’s criticisms refer to the regular secondary 
structure postulated by Zwicky, and do not apply to theories ascribing efEects 
to a lineage structure (see preceding abstract), or to imperfections, surface 
eracks, &c.—W . H.-R.

*T hom as-F erm i M ethod in  M etals. H. M. Krutter (Phys. Rev., 1935, [ii], 
47, 426).—Abstract of a paper read before the American Physical Society.

—S. G.

IV .— CORROSION

(Continued from pp. 158-163.)

*The Resistance of A lum inium  to Chemicals. Mario Pieri (Ohim. ind. 
agric. biol., 1934, 10, 352-355; O. Abs., 1935, 29, 1759).—Experiments are 
described with hydrochloric acid, acetic acid, sodium chloride (5% ), sulphuric 
acid (10%), nitric acid (10%), nitric acid (38° Bó), hydrogen sulphide, and 
sulphur vapours. Aluminium is absolutely unaffected by hydrogen sulphide 
and sulphur yapours.—S. G.

To W hich Acids and Alkalis is A lum inium  Most R esistant ? -------(Illust.
Zeit. Blechindusłrie, 1935, 64, 331-333).—A summary is given of the eflects of 
a large number of acid and alkaline media on aluminium; the influence of 
temperature, dilution and the presence of additional ingredients is considered 
in some cases. The physical properties of Anticorodal, A W  15, BSS-alloy, 
Duranalium, Hydronalium, and Silumin are summarized with a view to the 
selection of materials for industrial purposes, and certain special advantages of 
Silumin are emphasized.—P. M. C. R .

Alum inium  in  the Chemical Industry . Francis C. Erary (Indust. and 
Eng. Chem., 1934, 26, 1231-1237; A mar. Inst. Chem. Eng. Advance Copy,
1934, Nov., 14 pp.; and (summary) Light Metals Bev., 1935,1, (14), 263-268).— 
Paper read before the American Institute of Chemical Engineers. See Met. 
Abs., this volume, p. 58.—F. J.

*The Effect of H eat-T reatm ent on the  Corrosion of H igh-Purity  A lum inium . 
F . A. Rohrman (Trans. Electrochem. Soc., 1934, 66, 229-236; discussion, 
236-237).—See Met. Abs., 1934, 1, 498.—S. G.
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The Corrosion of Copper. M. Parmentier (Aciers speciaux, 1934, 9, 418- 
420).—The corrosion of copper and copper alloys is considered; a bibliography 
is appended.—J. H . W . .

“  A lum inium -B ronzes.”  Resistanee to  Corrosion. R . Loiseau (Aciers 
speciaux, 1934, 9, 421-424).—“  Ahiminium-bronze ”  has the best resistanee to 
corrosion of a ll copper alloys. The aluminium content should be not less than 
8%, better between 8-5 and 11%. It  should be as free from zinc as possible, 
although up to 0-5% is usually liarmless. The alloy should preferably be 
in the forged or rolled state. Great care is necessary in manufacturing the 
alloy or it w ill be diffieult to work.—J . H . W .

Ć om parative Corrosive Actions of Dinitroglycol and N itroglycerin on Shell, 
Gun-Shell, and Cartridge Cases. M. Kostevieh (Separałe, Belgrade : 1934, 
5-7; C. Abs., 1935, 29, 1639).—K . carried out the destruetion of explosives 
remaining after the W ar and obserred that powders containing dinitroglycol 
were free from exudation. Experiments further showed that the ̂ corrosive 
effect of nitroglycerin inereases that of nitroglyeol and that substitution of 
nitroglycol for nitroglycerin substantially reduces the exudation or entirely 
prevents it.—S. G. .

♦Corrosion Phenom ena in  Sugar House Evaporators. M. Garmo and M. 
Parodi (Industria saccarifera italiana, 1934, 27, 592-000; C. Abs., 1935, 29, 
1674).—The %  of sodium chloride in beets is 0'02—0-15. Corrosion of iron 
evaporator tubes, carbon below 0-1%, is due to the iron (air)/iron coupłe. 
Sodium chloride removes the oxide coating and exposes the underlying sur
face. The rate of corrosion yaries directly with the %  of sodium chloride 
and temperature of the juice, whereas the density of the juice, 15°-45° Brix, 
has no marked effect. Tubes of 30 : 70 copper-niclcel alloy are reported as 
satisfactory.—S. G.

Lead and Corrosion. J .  Mahul (Aciers spiciaux, 1934, 9, 425-439).— Ihe 
content of impurities and the physical and mechanical properties of pure lead 
are given. The resistanee of commercial lead, with and without antimony, to 
atmospheric corrosion, as measured by loss in weight, and to aqueous corrosion, 
as measured by the solubility of the lead, is described, and the application of 
its high resistanee to corrosion in the building and the Chemical industries, 
especially in the manufacture of sulphuric acid, is discussed.—J . H. W .

tT h e  Corrosion of U ltra-L ight Alloys. P. Bastien (Aciers spiciaux, 1934, 9, 
408-414).—The corrosion of alloys of aluminium and magnesium is of 2 kinds : 
(1) uniform solution, as in hydrochloric and citric acids, and (2) localized corro- 
sion (pinholes and grooves) caused by salinę solutions. The extent of corrosion 
in these alloys is measured by loss in weight, the volume of gas evoived, by the 
alteration in the mechanical properties, or by loss in refłecting power. Ihe 
carrying-out of these measurements and the yarious methods of testing are 
described. Pure magnesium is more resistant to corrosion than the com- 
mercial metal, and the most resistant ultra-light alloys are the magnesium— 
manganese and the magnesium-aluminium-manganese alloys containing about
1-5% of manganese. The usual method of protecting these alloys is by rapid 
cleaning in dilute nitric acid followed by immersion for some hrs. in baths of 
dilute alkali chromates and bichromates heated to about 90° C.—J.  H. W .

The Resistanee to Corrosion of Pure Nickel, Cupro-Nickel, N ickel-Brass, and 
Inconel. Applications w hich Result. F. Renaud (Aciers speciaux, 1934, 9, 
387-388).—The mechanical and physical properties and the applications 
are given of pure nickel, Iow nickel (20—30%) and high nickel (Monel metal) 
copper-nickel alloys, nickel-brass (copper 45-70, nickel 6-30%, zinc the 
remainder) and Inconel (nickel 80, chromium 14, and iron 6% ). J .  H. W .

♦Corrosion Phenom ena in  Canning T inplate. O. Carrasco (In d . ital. con- 
serve aliment., 1934, 9, 247-253; C. Abs., 1935, 29, 1764).—The chemical and 
mechanical properties of the yarious sam pies of tinplate examined are not
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concordant. The best examples oontained less than 0-09% ‘silicon and less 
than 0-04% chromium. Analytioal data are tabulated, and photomioro- 
graphs are included.-—S. G.

Zinc and Its  Alloys from  the Po in t of View of Corrosion. R . Cazaud (Aciers 
speciaux, 1934, 9, 440—444).—The mechanical properties, heat-treatment, 
structure and resistance to corrosion of the zinc-rich zinc—aluminium alloys, 
with and without smali ąuantities (0-5%) of antimony, magnesium, or bismuth, 
are described.—J.  H . W .
T Dissolution oJ M etallic [Zinc] Single Crystals. L. E . Sabinina and
L. A. Polonskaja (Zhurnal Fizicheskoy K h im ii ( J .  Phys. Chem.), 1934, 5, (7), 
946-953).—[In  Russian.] Potential-time curves have been obtained in 0-1N 
and in A^-sulphuric acid for the polycrystalline metal and for single crystals 
cut parallel to the basal piane. The differences between the curves are related 
to the surface structure of the specimens, that for the single crystal showing 
the existence of a well-defined period of induction. The dissolution of single 
crystal zinc is attributed to the presence of atoms of other metals in the space- 
lattice.—N. A.

*Anom alies Observed in  th e  R ate  of Corrosion of Z inc. J .  E . Maconachie 
(Trans. Electrochem. Soc., 1934, 66, 213-220: disoussion, 220-221).—See 
Met. Abs., 1934, 1, 448.—S. G.

*Milk and_ M etals. W . Grimmer (M ilchw . Forsch., 1934, 16, 435-439;
C. Abs., 1935, 29, 1891).—The iron content of milk from 3 cows during the 
year ranged from 0-40 to 0-67, the copper content 0-19 to 0-34 mg./litre, 
when milked into glass containers, w liile the milk from 1 sheep ranged in 
iron content from 0-50 to 0*64 mg./litre and in copper from 0-27 to 0-29 
mg./litre. The dissolying capacity of hot and cold milk for iron, with poorly- 
tinned cans, the amount of iron and copper taken up by the millr from metal 
dairy equipment under plant conditions and the distribution of iron and copper 
in the whole milk, skim milk, cream, buttermilk, starter, and butter are 
reported. A metallic flavour in butter always appeared when the amount 
of iron was over 2-5 mg./kg., but a tallowy, metallic taste might appear with 
less iron.—S. G.

Corrosion of Containers for Lięiuid Fuel. Max Graempe (Od u. Kohle, 1935,
11, 118-119).—Instances of corrosire attaek, accompanied by the formation of 
a slimy deposit, are described in the case of petrol containers lined with lead 
and brass; tin appears to resist attack of this type. No appreciable attaek was 
caused by pure petrol or benzole, the corrosive effcets being attributed either 
to the addition of alcohol to the fuel, or to the presence in it of sulphur com- 
pounds. Copper and brass may safely be used with fuels of high purity: 
Pantal is also recommended, especially if an internal anodic coating has been 
given.—P. M. C. R .

*The Action of Nitrocellulose Solutions on  Different M aterials. S. Sklya- 
renko, A. Pakshver, and O. Gelikonova (Korrosion u. Mełallschułz, 1934, 10, 
217-222).-—See Met. Abs., this volume, p. 60.—S. G.

Atmospheric and M arinę Corrosion of M etallurgical Products. [C.] 
Grard (Aciers speciaux, 1934, 9, 291—298).—The corrosion of metals by the 
atmosphere and sea-water is considered under 4 headings : (1) causes and 
effects, the causes are classified according as they are or are not dependent on 
the corroded m ateriał; (2) combating corrosion : by auto-protection, by the 
application of non-metallic or of metallic coatings, and chemical methods 
(Parkerization and Protalization) ; (3) tests and the control of corrosion;
(4) practical applications. Under each of the first 3 headings, the work of the 
French Commission of corrosion is presented chronologically.—J.  H . W .

The Incidence and Prevention of Corrosion in  H eating  and H ot W ater 
Supply Systems (Die E ntstehung und V erhiitung der K orrosion a n  Heizungs- 
und  W arm w asser Bereitungsanlagen). O. Krohnke and D. L . Stiegler (Book ■
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Halle (Saale) :  Carl Haenchen, 1933, pp. 152; Build ing Sci. Abs., 1934, 7, 
217).—A discussion of the theory of corrosion, both chemical and electro
chemical, is followed by a generał review of the corrosion phenomena in hot- 
water supply and heating systems as affected by the naturę of the water 
and by the metals used in their eonstruction. A brief description is given of 
a laboratory study of chemical and electrochemical corrosion reactions. Con- 
sideration is then devoted to methods of corrosion preyention by chemical 
and other treatment of the water, by the use of partieular metals and methods 
of construction, and by metallic and non-metallic protective coatings. The uses 
and behaviour of lead, iron, copper and other metals in their relationship to 
waters of different chemical compositions are discussed in some detail.—S. G.

*Theoretical and E xperim ental Studies on the  Electrolytic Corrosion of 
U nderground Pipew ork. R . Gibrat (Rev. gen. Elect., 1934, 35, 203-215, 239- 
253).—Cf. Met. Abs., 1934, 1, 501. The distribution of stray currents in 
buried cables and underground metal work, due to leakage from the rails of 
tramway systems, is investigated mathematically. Expressions are deriyed 
for ealculating the maximum current from cable to soil, and the value of 
this figurę as an indication of the degree of corrosion is discussed. An exten- 
sive series of measurements of earth currents and differences of potential on 
the Roubaix tramway system are described, from which the conclusion is 
drawn that stray currents from this tramway system are not nearly so im- 
portant as currents due to “  autogalyanic corrosion.’* Leakage currents 
from the system were only appreciable in the area where ordinary raił joints 
were used, and were negligible in the areas where the rails were ioined by 
Thermit welds.—J.  C. C.

Underground Corrosion in the  South-E astern  U nited States. K . H . Logan 
( J .  Southeastem Sect. Amer. Water Works Assoc., 1934, 4, 51-71; C. Abs.,
1935, 29, 102).—The principal cause of underground corrosion is the uneąual 
distribution of oxygen at or near the pipę surface. There are many factors 
influencing the rate of corrosion, such as temperature, acidity, moisture, &c. 
It  is difficult to determine accurately the relative merits of pipę materials. The 
ferrous metals do not differ sufficiently to permit of any one of them being found 
superior by the data now ayailable. L . discusses protectiye coatings.—S. G.

*Cathodic Protection of Pipę Lines from  Soil Corrosion.— I, II , III . Scott 
Ewing (Gas Age-Record, 1935, 75, 179-182, 219-222, 239-242).—A detailed 
report is given of work carried out by the American Gas Association on pipę 
coatings and corrosion. The report is to be concluded in a later number. 
The report describes methods for making preliminary surveys, for estimating 
costs, and for determining where drainage stations should be placed. Methods 
are also given for determining whether or not the protection is effective at 
any time subseąuent to its installation.—J. S. G. T.

Fatigue U nder Corrosion. L. Persoz (Aciers speciaux, 1934, 9, 311-328).—■ 
The results of a large number of tests carried out by various observers on steels, 
bronzes, “  aluminium-bronzes,”  brasses, and copper-nickel alloys, showing 
the resistance of these alloys to fatigue under corrosion, are tabulated. The 
importance of the presence of oxygen on this property, the mechanism of 
fatigue under corrosion, the possibility of its having a lim iting yalue, and 
protective coatings and inhibitants are discussed. A bibliography is appended.

- J.  H. W .
Theories of Corrosion. G. Chaudron (Aciers speciaux, 1934, 9, 301-310).— 

The following factors bearing on the theory of corrosion are discussed : poten
tial difference between metals and their salt solutions, electrochemical classi- 
fieation of metals, surface corrosion, methods of accelerating corrosion, de- 
polarization, and hydrogen evolution, passivity and the protectiye film, the 
efEect of corrosion on the mechanical properties of metals, intercrystalline 
corrosion, and resistance to corrosion.—J.  H. W .

R
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Corrosion and the Use of M etals. Albert Portevin (Aciers speciaux, 1934,
9, 287-290).-—A generał conception of corrosion is outlined, including the 
effect of corrosion on the services rendered by metals and alloys, and the 
principles underlying the various forms of protection.—J.  H . W .

*On Corrosion Phenom ena. XVIII.— The Localization o£ the  R estrain ing  
Action of Surfaee-Active Substances in the  D issolution of M etals in  Acids. A. 
Thiel and C. Kayser (Z. physilcal. Chem., 1934, [A ], 170, 407-420).—Tests on 
so-called “  zerlegten ”  local elements (cadmium in combination with platinized 
or grey platinum in 2A-sulphuric acid with addition of gelatin, gum arabie, or 
methyl violet, cadmium in combination with copper in 2A:-sulphuric acid with 
addition of methyl yiolet, and zinc in combination with platinized platinum in 
2iV-sulphuric acid with addition of gelatin, gum arabie, or methyl violet) have 
shown that the additions influence only the evolution of gas on those metals 
which dissolve in acids but the dissolution of the metals themselves only to 
a very subordinate degree; this is contradictory to the work of Schunkert 
(see Met. Abs., 1934, 1, 132).—B . B I.

*The Theory of Passivity. XXVI.— The Lim iting Current in  Anodic Po lariza- 
tion of Metals in  Aę[ueous Solutions. W . J .  Muller (Esperimental work by E  
Low and W . Machu) (Z. Elektrochem., 1935, 41, 83-86).—Photographs of anodę 
surfaees at different points on the current—time curves of iron in sulphuric 
acid show that the current falls rapidly, only when the surface is almost cóm- 
pletely covered with crystallites. The experimental results of E . Muller and 
K . Schwabe can be readily interpreted by W . J .  M .’s film  theory of passivitv 
Cf. Met. Abs., 1934,1, 601.—J.  H. W .

Tests of Corrosion of M etallurgical Products. R . Cazaud (Aciers speciaut.
1934, 9, 473-485, 489).—The effect of the dimensions, form, and state of 
surface of specimens for corrosion tests is discussed. The 3 types of test used 
for liquid corrosion are : (1) continuous immersion; (2) alternate immersion ; 
and (3) spraying. The tests consist of optical or photometric examination, 
gravimetric, calorimetric, volumetric, mechanical or electrical measurements 
and micrographic examination. These yarious methods and the apparatus 
devised by different experimenters are described in detail. A bibliography of 
18 referenoes is appended.—J. H. W .

Sea-W ater. I ts  Definition for Corrosion Tests. R . Legendre (Aciers 
speciaux, 1934, 9, 486—489).—It  is necessary that metals and alloys to be 
used in aviation should be tested in sea-water. Since it is often ditlicult; to 
procure natural sea-water and to keep its composition constant, and sińce, in 
any case, the composition and properties of sea-water from different sources 
vary considerably, a composition for a standard artificial sea-water is proposed. 
This is prepared in a earefully standardized manner to facilitate the reproduci- 
b ility of results, the tests being made at 35° ± 2° C.—J.  H. W .

Accelerated Corrosion Tests in Sea-W ater. E . Drouilly (Aciers speciaux,
1934, 9, 490-492).—The results are given of accelerated tests of the corrosion 
of Alumag carried out in the laboratories of the Societe des Trefileries et 
Laminoirs du Havre. The resistance of this alloy is compared with that of a 
copper alloy of high resistance.—J.  H . W .

*A New Method for M easuring Corrosion of M etals. W . R . van W ijk 
(Indust. and Eng. Chem. (Analyt. Edn.), 1935, 7,48-53).—The method consists 
in evaporating films of the metal on to glass plates in a high yacuum and 
examining the decrease in thickness during corrosion by measuring the change 
in  light transmissibility. Apparatus for preparing the films and testing them 
is described in detail with reference to diagrams. The films used are about
8 X 10~6 cm . thick and changes in their thickness of 5 atomie diameters can 
readily be measured by the method. Tests have been made in this way on 
the rate of corrosion of iron in various gas-oils. The question of producing 
hom ogeneous alloy films for testing is briefly considered.—A. R . P.
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The Corrosion of M etals. E . S. Hedges (Ann. Rep. Prog. Chem., 1935, 
31, 126-142).—A review of the present position of corrosion research, cover- 
ing recently published work on film formation and passivity, corrosion in 
aqueous solutions, and atmospheric corrosion.—E . S. H.

V — PRO TECTION
(Other than Electrodeposition.)

(Oontinued from pp. 163-165.)
*The Oxide Coating o£ A lum inium . W . Ch. van Gcel and H. Emmens 

(Physica, 1934, 1, 415-416; C. Abs., 1934, 28, 4986).—[In  English.] Alu
minium can be covered by a crystalline hydrated oxide layer if used as anodę 
in a H 3B0 3 + borate solution with a current density of about 0-5 amp./dm.2, 
current efficiency less than 100%, current decreasing for constant yoltage. 
The oxide layer formed is amorphous if a 4%  oxalic acid solution is used, 
current density 4 amp./dm.2 with cooling at room temperature, constant 
current efficiency 100% (cf. Burgers, Claassen, and Zernike, J . Inst. Metals, 
1932, 50, 289). Aluminium covered with the amorphous layer can be oxidized 
for a second time with formation of a crystalline layer under the amorphous 
one, with current efficiency for the second layer 100%. The amorphous 
layer behayes like a resistance in series with the crystalline layer. A primary 
crystalline layer cannot be covered with an amorphous one, but loosens and 
falls off.—S. G. . . , .

Anodic Oxidation o£ A lum inium  and Its  Alloys. A. Dumas (Aciers spectaur,
1934, 9, 550-552).—The types of oxide films, and the production of the film, 
its properties, subsidiary treatments, and the applications of this form of 
protection are briefly described.—J. H. W .

Chemical and Electrochem ical Surface T reatm ent of A lum inium . W. 
Wiederholt (Chem. FabriJc, 1934,361—364).—See Met. Abs., 1934,1,502. S. G.

tE lectro ly tic  Surface T reatm ent of Light Metals in  the Field of R aw  M ateriał 
Problem s. H. Fischer (Z . Metallkunde, 1935, 27, 25-32; and (translation) 
Light Metals Bev., 1935, 1, 372-388).—The Eloxal anodic oxidation process 
is described and an extensive account is given of the properties of the films 
produced with especial reference to their resistance to corrosion and their 
light reflectivity.—A. R . P.

Autoprotective A lum inium  Alloys. The Alum ags. E . Drouilly (Aciers 
spk,iaux, 1934, 9, 404-407).—The Alumags are aluminium alloys containing 
about 3-5-6-5% of magnesium. They form liomogeneous solid solutions 
of metals which have similar potentials, and have a very fine structure. 
These properties tend to prevent the formation of electrolytic cells, and favour 
the formation of a passiye film , so that the alloys are spontaneously very 
resistant to corrosion. The principal mechanical properties of the 6‘5% 
magnesium alloy in the sand- and chill-cast, annealed and cold-rolled states are 
given.—J.  H. W .

B im e ta l: Vedal. M. Pobellier (Aciers spk.ia.ux, 1934, 9, 535-536).— 
Duralumin, being more electronegatiye than aluminium, w ill not be attacked 
by a salinę solution in the presence of aluminium. This fact is made use of in 
the manufacture of Vedal, which consists of Duralumin coyered on both sides 
by pure aluminium. The mechanical properties and applications of Vcdal are 
given.—J.  H. W .

The M anufacture of A lum inium  Platę. Harold Silman (Met. Ind . (Lond.),
1935, 46, 358).—A description is given of the dipping, Calorizing, spraying, 
and rolling processes of making alumimum-plated sheet iron. J .  H . W .

Methods of Protecting Brass Binding Screws and Soldered Jo in ts o£ a n  
A ccum ulator Against Oxidation. W . Seitz (Z . tech. Physik, 1935,1 6 ,12—13).— 
Access of acid to the binding screw or soldered joint by creeping is preyented.
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by the provision of a saorificial materiał, e.q. zinc or marble fixed so that the 
acid reaches it before the screw, &c., is attacked. Altem atively, the screws, 
&c., may be sim ilarly protected by a glass sleeve containing, for example, 
sodium bicarbonate.—J.  S. G. T.

*Investigation of Proteetive F ilm s on M agnesium  Obtained by A pplication 
of Solutions of Sodium  Silicate and  Potassium  B ichrom ate. I .  V. Krotow and
G. G. Ivanov (Izvesłia Akademii Nauk S .S.S.R . (Buli. Acad. Sci. U.R.S.S.),
1934, (6), 921-929).— [In  Russian.] A systematic investigation has been 
made of the conditions for obtaining corrosion-resistant films on magnesium 
as anodę by electrolysis in a solution containing sodium silicate and potassium 
bichromate, the films obtained being tested with a 3%  salt solution. The best 
results are given by a mixture of sodium silicate solution (120 c.c. of commercial 
water-glass diluted to 800 c.c.) 180 c.c., 3%  potassium bichromate solution 
6 c.c., and water 14 c.c., operated at 15° C. with a current density of 0-015 
amp./cm.2 at 5-5-9 v. for 20 minutes; the treated metal is dried at 120° C. for 
1 hr.—N. A.

The Protection of M agnesium  by Coatings of Selenium . Henri Foumier 
(Aciers speciaux, 1934, 9, 506-508).—The method of protecting magnesium and 
ultra-light alloys against corrosion by coating them with selenium by simple 
immersion of the well-cleaned alloy in the acid or a salt of selenium, and the 
results of a number of tests showing the efficacy of this form of protection are 
discussed.—J.  H. W .

♦Electrolytic T reatm ent of Z inc. Joseph Schulein (Trans. Electrochem. Soc.,
1934, 66, 223-226; discussion, 226-228).—See Met. Abs., 1934, 1, 503.—S. G.

Electrolytic Nickel Coatings and Protection A gainst Corrosion. Marcel 
Ballay (Aciers speciaux, 1934, 9, 553-559).—The properties and applications 
o f  thin (between 0-001 and 0-030 mm.) and thick (up to seyeral millimetres) 
nickel deposits as protection against corrosion are described.—J.  H. W .

The Pro tection  A gainst Corrosion by Means of Derived Electrolytic Actions. 
R . Lecoeuvre (Aciers speciaux, 1934, 9, 520-525).—The naturę of the protection 
afforded to a metal or alloy by indirect electrolytic action derived from riyeting 
a totally different (electrochemically) metal or alloy to it, and the practical 
applications of the process are described.—J.  H . W .

Chemical Deposits [as Protective Coatings]. Charles Boulanger (Aciers 
spŁciaux, 1934, 9, 501-502).—-The protection afforded by deposits from a 
number of salt solutions at 15°-50° and 100° C. on aluminium and Duralumin 
specimens with rolled and with polished faces was nil. The formation of a film 
of oxide on aluminium, and its mechanism in protecting the metal against 
corrosion, and the protection afforded by metallic deposits and the method of 
obtaining them are described.—J.  H . W .

Protection by Chemical M ethods. Jean Bary (Aciers speciaux, 1934, 9, 
503-505).—The methods of Parkerization and Protalization and the adyan- 
tages of these processes are described. The former consists in protecting iron 
and steel by the formation of a passive coating on the surface; the latter 
consists in protecting aluminium and its alloys by the formation of complex 
halides of aluminium, titanium, and vanadium at their surfaces.—J.  H . W .

Protective Coatings. J .  Coumot (Aciers speciaux, 1934, 9, 495-497).—An 
introductory article on the subject of protective coatings.—J. H. W .

Form ation of H ard  Zinc [in  Galvanizing B aths]. Heinr. Meyer auf der 
Heyde (Metallwaren-Ind. u. Oalvano-Tech., 1935, 33, 74-75).—The iron which 
causes the formation of “  hard zinc ”  in galvanizing baths is derived chiefly 
from the action of molten zinc on the iron pot. This source of trouble can be 
obviated by ayoiding local overheating, keeping the temperature of the metal 
below 475° C., and protecting the bottom of the pot with molten lead.—A. R . P .
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A lum inium  Im proves F in ish  in  Galvanizing. Wallace G. Imhoff (Metal 
Cleaning and Finishing, 1934, 6, 509-512, 526; G. Abs., 1935, 29, 1374). 
Smali additions of aluminium to galvanizing baths produce zino coatings of 
a bluish, bright metallic lustre. The term “  błock ’1 spangle is apphed to 
such finishes because the spangle or crystallization tends to take the form of 
irregularly shaped “  blocks ”  or areas. These areas appear to possess an 
extremely thin coat of an aluminium alloy which has solidified over the coat- 
ing. A very smali addition of aluminium also arrests the formation of zinc 
oxide scum, making it possible to withdraw articles from the bath with a 
smooth, bright finish. The higher the bath temperature the more aluminium 
is required, but an excess of aluminium w ill again cause excessive formation 
of zinc oxide (by-products). The presence of iron in galvanizing baths greatly 
accelerates the oxidation of zinc, this reaction being particularly pronounced 
at 590° C. Articles to be coated should therefore be as rust-free as possible. 
When only smali amounts of aluminium are used in the bath there is little or 
no effect on the fluxing conditions. Methods for making the addition of 
aluminium are described.—S. G.

The Reasons for P u tting  Lead in  the Bottom  of Hot-D ip Galvanizing Pots. 
Wallace G. Imhoff (Amer. M etal _ Market, 1935, 42, (62), 3, 6).—'The chief 
value of lead in galvanizing pots is to protect the bottom, where the heat is 
greatest, from severe attack by the molten zinc and hence to prolong the life 
of the pot. In  addition, the presence of lead in the zinc tends to reduce the 
amount of zinc-iron alloy “  slush ”  in the bath and gives a smoother and 
less brittle zinc coating on the galvanized articles.—A. R . P.

The Double-Bip H ot Galvanizing Process. Wallace G. Imhoff (Amer. 
M etal Market, 1935, 42, (52), 3, 5).—In  this process the articles after removal 
from the galvanizing bath and while the excess zinc is dripping off them are 
sprayed with finely powdered ammonium chloride and re-dipped into the 
molten zinc. In  this way rough places and inclusions of dirt, oxides, &c., in 
the first coat are completely removed and a thin, bright, non-porous zinc 
coating highly resistant to corrosion is obtained.—A. R . P.

R apid Tests of Protective Coating M aterials. P. I. Karasik and T. A. 
Masterkov (Zavodskaya Lab., 1934, 3, 838-843; C. Abs., 1935, 29, 1047).— 
[In  Russian.] The anti-corrosive properties of various grades of Russian 
petrolatum were tested by suspending coated steel rings and plates over 
nitric acid (d 1-4) in a desiccator for periods of from several hrs. to 2 days, 
depending on the naturę of the petrolatum; the results were tabulated. The 
tests of samples coated by dipping in melted petrolatum gave the most uniform 
results. The results are comparable with those obtained after 6 months of 
exposure to an atmosphere containing 60% water at 30° C.—S. G.

M etallization. (M ile.) S. Franęois (Aciers speciaux, 1934, 9, 526-534). - 
Hot or immersion metallization consists in galvanizing, or lead or tin coating. 
The preparation of the article to be coated, the metallization, the cooling-off, 
and the character of the coating in each case are described. Metallization by 
projection, in particular by means of the Schoop pistol, is described in detail, 
including the preparation of the surface, the naturę and structure of the coating, 
the mechanical, thermal and chemical treatments subseąuently given, and an 
indication of the wide applications of the process. A list of French patents of 
pistol metallization from 1909 to 1934 is appended.—J.  H. W .

The M etal Spraying of Cores and Castings. A. Roger (Found. Trade J . ,  
1935, 52, 187-189; discussion, 209-210).—Read before the London Branch of 
the Institute of British Foundrymen. The history of metal spraying and a 
description of the various types of pistol at present in use are given. The 
preparation of the surface to be sprayed, filling defeets in castings, the naturę 
and microstructure of the coating, the properties of the sprayed metal, and 
mould and core spraying are described.—J. H. W .
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Sprayed M olten M etal Coatings. E . V. Dayid (Paper Trade J ., 1934, 99, 
(18), 34-37).—Cf. Met. Abs., this volume, p. 61.—S. G.

A loyalum  : a  New Surfacing M ateriał. ---- (A mer. M etal Market, 1935,
42, (53), 2).—A  brief note. Aloyalum, a liquid surfacing alloy with iron, steel, 
or whatever metal is prooessed with aluminium, may be applied by brush, spray, 
or dip, and theproeess completedby a short period of baking at 700° F. (371° C.) 
or higher. The alloy withstands a temperature of 2000° F . (1093° C.). The 
standard tests, including salt-water, yarious acids, &c., show a superiority 
in the use of Aloyalum at a ratio of upwards of 4 : 1. The process is said to 
be very eoonomioal.—I. M.

*Accelerated Tests of P a in t Finishes on A lum inium . Junius D. Edwards 
and Robert I. W ray (Indust. and Eng. Chem,. (Analyt. Edn .), 1935, 7, 5-8).—• 
An arrangement of tanks for testing the resistanee to corrosion of Duralumin 
boxes coated with yarious protectiye films is described; the tanks are auto- 
m atically filled with sea-water and then emptied and refilled in such a manner 
that the boxes are totally immersed for 10 minutes, then allowed to dry for 
about 40 minutes in cycles. The yarious surface treatments can be arranged 
as follows in decreasing order of protectivity : anodic oxidation, oxidizing the 
surface by immersion in reagent solutions, immersion of the metal in phos- 
phoric acid solutions, treatment with phosphate solutions, cleaning with 
solyents. The best painting procedure for Duralumin parts of seaplane pon- 
toons comprises the application of a phenolic resin priming coat pigmented 
with zinc chromate to the anodically oxidized sheet before assembly and the 
application of an aluminium paint made with the same yehicle after assembly. 
Numerous other types of paint and lacąuer provide adeąuate protection under 
seryice conditions for several years, but appear to be inferior to the recom- 
mended treatment in the accelerated test described above.—A. R . P.

♦Protection of D uralum in  in  A ircraft. Erich K . O. Schmidt (Farbę u. 
Lach, 1934, 591-594; C. Abs., 1935, 29, 1267).—Results are tabulated of 
durability, salt-water resistanee, and adhesion tests on 33 painting systems 
for Duralumin. Details of composition are not given.—S. G.

The Pro tection  of M etallic W orks by Pain ting  w ith T ar and w ith A lum inium . 
J .  Roux (Rev. Alum inium , 1935, 12, 2745-2752).—Examples of protecting 
metallic structures by painting them with tar and aluminium powder, the 
methods of applying the coats, and the cost of the painting are discussed.

—J. H. W .
M etal P rim ing  P a in ts [Inhibiting  Qualities and  Influences of R eactions 

W ithin the  P a in t Film ], Harley A. Nelson (Indust. and Eng. Chem., 1935, 
27, 35-41).—Theories of corrosion and the external agents held aecountable 
by each theory for the progress of corrosion, are discussed. Metal priming 
paints are considered as pigment-yehicle combinations subject to physical 
and chemical changes. The essentials for corrosion—water, carbon dioxide, 
acids, and hydrogen peroxide (a depolarizing agent)—are supplied during the 
decomposition of natural drying oils and resins. Pigments that give e£fective 
seryice in metal priming paints apparently are those which neutralize acids 
and reduce or decompose hydrogen peroxide without forming corrosive reaction 
products. The study of the decomposition products formed in organie binding 
media should assist in attacking the problem of formulating still better metal 
priming paints.—F. J .

New A lum inium  P ain t for Steel Said to be R esistan t a t E levated Tem pera
tu res [U ltra  F u s o n ] ,--- (Amer. M etal Market, 1930, 37, (57), 4).—A
chemically treated aluminium powder forms the basis of a heat-resisting paint. 
It  w ill withstand sustained temperatures up to 2000° F . (1093° C.) and w ill 
retain its silver colour up to 1200° F . (649° C.) beyond which it becomes dark 
grey. It  may be applied by brush, spraying, or dipping.—I. M.
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(Continued from pp. 165-169.)

*The Electrodeposition o! Ternary Alloys of Cadmium, Zinc, and Tin.
Lawrence E . Stout and Bernard Ągruss (Trans. Mecłrochem. Soc., 1934, 66, 
441-451; discussion, 451).—See Met Abs., 1934, 1, 505. S. G.

Chrom ium  and Cadmium P lating. J .  Loiseau (Aciers speciaux, 1934, 9, 
560-564).—The effect of yarious factors, such as the H 2S04: Cr03 ratio, the 
Cr03 concentration, cathode effieiency, and current density on the character 
of electrolytic chromium deposits are described. The composition of the bath 
usually used is chromic acid 300, sulphuric acid 3 grm./litre at 45 C., and a 
current density of 10 amp./dm.2. The operation of cadmium plating is brieny 
described. The usual composition of the bath is cadmium cyanide 41, sodium 
cyanide 49, and sodium hydrate 20 grm./litre at a current density of 1-5-2 
amp./dm.2. The articles are subseąuently placed in a brightening bath con- 
sisting mainly of either nitric or chromic acids.—J . H. W .

*Investigations of the S tructure and Properties of Electrolytic [Chromium] 
Deposits V. I .  Arharov and U. B . Fedoroy (Zhumal Tehnicheskoy Fiziki 
(J. Tech. Physics), 1934, 4, (7), 1318-1325).—[In  Russian.] Existing methods 
of determining the porosity of chromium plates are critically reviewed and 
their defects pointed out. A new method is proposed in which the chromium 
is plated on to brass which is then heated in vacuo and the yolatilization of 
zinc through the pores determined. W ith increasing thickness of the deposit 
the porosity increases to a maximum, and then decreases again when a certain 
lim iting thickness is obtained. The results obtained by the new method have 
been compared with those obtained by other procedures.—N. A.

*Theory and Practice of Chrom ium  P lating .—III . N. D. Biriukoy and S. P. 
Makarieva (V estnik Metallopromishlennosti (Messenger Metal Ind.), 1934, 14, 
(8), 174-189).—[In  Russian.] See Met. Abs., this yolume, p. 62. The 
electrolytic deposition of chromium is explained as follows : when eąuilibrium 
of the oxidizing-reduction processes is reached during the electrolysis of 
solutions of chromic acid containing sulphuric acid, one atom of deposited 
chromium corresponds to one molecule of chromium oxide reduced. Durmg 
reduction of Cr03 at the cathode Cr203 is first formed and then CrO whether 
sulphuric acid is present or not. In  the absence of this acid, the process 
proceeds much more slowly than in its presence, sińce the products of reduc
tion form with the chromic acid insoluble compounds such as Cr2(Cr04)3 and 
Cr,(Cr20 ,)3, which retard difiusion towards the cathode. W ith sulphuric acid, 
howeyer, soluble salts of type C r 2„ ( C r 0 4)3m_ „ ( S 0 4)„  are formed the S04 content 
of which depends on the amount of sulphuric acid in the electrolyte. Ine 
deposition of chromium on platinum in the absence of sulphuric acid is im- 
possible, sińce the CrO produced by reduction is not protected from the oxidizmg 
action of Cr03. The soluble sulphate formed in the presence of sulphuric acid 
is convertedeventually into chromium sulphate, which is partly reduced to CrO, 
and this is partly reduced to metal and partly oxidized, forming a somewhat 
protectiye layer. In  this case the electrolyte near the cathode consists of 3 
layers, the internal containing Cr11, the intermediate Cr111, and the outside Cr . 
The intermediate layer protects the internal one from the oxidizing action of 
the CrVI in the external layer, and thence makes deposition of metallic chrom
ium possible. The thickness of these layers is reduced when hydrogen is 
evolved at the cathode.—D. N. S.

*Theory and Practice of Chrom ium  P lating .—IV. N. D. Biriukoy and b. r . 
Makarieya ( Vestnik Metallopromishlennosti (Messenger Metal Ind.), 1934,,14, 
(11), 145-152).—[In  Russian.] In  the chromic acid plating bath all acids which 
form soluble chromous and chromic salts and which do not produce secondary
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reactions at either electrode, have a sim ilar aotion to sulphuric acid in deter- 
mimng the rangę of bright chromium plating. Addition of a soluble sulphate 
also has a similar eSect to sulphuric acid, sińce the followine reaction occurs :

w2  ̂ i  ^  -̂ 2Cr207 -f- H 2S04 -f- H 20. Addition of chromic
salts to the bath markedly affects the reducing action at the cathode by 
forming a protectiye layer in its neighbourhood without the use of a strong 
acid; similar effects may be obtained by addition of cations of such metals as 
mckel, copper, zinc, or iron, an optimum effect being obtained at a certain eon- 
centration in each case. The more electropositive the added metal the greater 
is its activity and the lower the concentration reąuired for the maximum 
effect. Better current yields may be obtained at lower temperatures, sińce 
the rate of oxidation of chromous ion is thereby decreased. The effect of 
pulsating currents is explained thus : deposition of chromium and evolution 
of hydrogen ceases when the electrolyte is stirred by the hydrogen evolution 
so that the protective layer around the cathode is disturbed, and the hydrogen 
is consumed by reducing the chromic acid outside the protective layer. For 
hydrogen to be produced the rate of reduction of hexavalent and tervalent 
chromium to the divalent form must be greater than the rate of oxidation 
of divalent to teryalent chromium, and the chromic acid must be reduced 
chemically and not at the cathode.—D. N. S.

Influence of T rivalent Chrom ium  on Chrom ium  H ardness. R . J .  Piersol 
(M etal Cleaning and Finishing, 1934, 6, 522-525; C. Abs., 1934, 29, 1017).— 
The hardness of chromium plate at different rates of deposition varies with 
the amount of trivalent chromium in the bath. The optimum amount of 
trivalent chromium, selected from the present results alone, appears to be 
about 5-7 grm./litre. In  this instance the resistance of the solution is in- 
creased only about 50%. Hard deposits may be obtained over a wide rangę 
of current density, and the plates are very good in appearance.—S. G.

Influence of Iro n  on Chrom ium  H ardness. R . J .  Piersol (M etal Gleaning 
and Finishing, 1934, 6, 557-560; G. Abs., 1935, 29, 1329).—The addition of 
iron to chromium plating baths tends to inerease the hardness of the deposit, 
10 grm._ of iron per litre appearing to be the most beneficial amount. A 
similar inerease in hardness results from an optimum amount of trivalent 
chromium in the bath (see preceding abstract). P . believes that other 
methods than an iron addition are easier to control and are therefore eenerallv 
to be preferred.—S. G. s J

Chrom ium  P lating  M ethods. W . A. Koehler (M etal Cleanina and Finishing,
1934, 6, 613-616; G. Abs., 1935, 29,1329).—A generał discussion of the theory 
and practice of chromium plating.—S. G.

Cobalt Plating. O. Macchia (Industria meccanica, 1934, 16, 744r-745).— 
A review.—S. G.

*Copper-Plating of A lum inium  Contacts. N. J .  Kudrjavzev and U. L . 
Derjavina (Vestnih Elektropromishlennosti (Messenger E led . In d .), 1934, (8), 
29—35). [In  Russian.] Methods are described for the preparation of 
aluminium surfaces for copper plating, to obtain the best ąuality of deposits. 
Very dirty surfaces should first be cleaned by mechanical brushing; the metal 
is then degreased by treatment with organie solvents (benzene, carbon tetra- 
chloride, trichlorethylene), washed in 10% caustic soda solution, saturated 
cold with sodium chloride, washed with 2%  hydrochloric acid, electrolyzed 
with alternating current for 1 minutę in 0-50-0-75 iV-oxa]ic acid at a current 
density of 25 amp./dm.2, 60-80 v., and etched in a hot (90°-95° C.) solution 
containing potassium carbonate crystals 23 grm., and sodium bicarbonate 
45 grm./litre. Altem atively, after the first 4 steps outlined above, the metal 
may be immersed for 5-8 minutes in a hot solution of 0-1-0-7 iV-hydrochloric 
acid containing 6-22 grm./litre of ferric chloride. Thorough washing after 
each operation is essential. The copper-plating electrolyte comprises a 1-5
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2V-solution of copper sulphate in 2V-sulphuric acid; plating is done at 18°-20° 
C. with a current density 1-1-5 amp./dm.2.—N. A.

*Adhesion o£ Electrolytic Copper Deposits. Pierre A. Jacąuet {Trans. 
Electrochem. Soc., 1934, 66, 393—418; discussion, 418—426).—See Met Abs.,
1934, 1, 505.—S. G.

*A Study of Diffusion on Copper-Plated Zinc-Base Die-Castings. W illiam  
P. Castell (Trans. Electrochem. Soc., 1934, 66, 427-438; discussion, 438- 
440).—See Met. Abs., 1934, 1, 506.—S. G.

*Galvanic Deposition o£ N ickel-iron  Alloys. E . Raub and E . W alter (Z. 
Elektrochem., 1935, 41, 169-174).—The effect of different additions to nickel 
baths on the injuriousness of iron, and at the same time the possibility of the 
production of galvanized nickel-iron alloy deposits as protectors against corro
sion were investigated. Organie acids which form complex compounds with 
iron reduced stripping which occurs in deposits from iron-containing baths of 
Iow pH yalue (3-4). At higher p s  values (4^6), the baths are relatively only a 
little  less sensitive. For practical purposes, only citric, or possibly tartaric 
acid, need be considered. Lactic acid results in badly adhering porous or 
powdery deposits. Investigations on the production of galyanized iron-nickel 
alloy deposits as rustless coats gave no results.—J.  H. W .

The Electrolytic T reatm ent of Zinc. Joseph Schulein (Monthly Bev. 
Amer. Electroplaters’ Soc., 1935, 22, (3), 30-34).—Zinc may be coloured deep 
black by electrolyzing it in the usual chromium-plating bath using a.c. ; there 
is no change in weight or in thickness of electrodeposits of zinc heated in this 
manner, but the resistance to corrosion is remarkably increased. Black zinc- 
plate does not wet as readily as ordinary zinc-plate and is highly resistant 
to chloride solutions, withstanding the salt-spray test for 5-6 times as long 
as ordinary plate.—A. R . P.

The Econom ic Point of View in  the Electrolytic Gilding Process. M. 
Kraatz (Metallwaren-Ind. u. Galvano-Tech., 1935, 33, 96—97).—A modern 
gold-plating plant is illustrated and its operation described in generał terms. 
Insoluble stainless Steel anodes are used, and the bath is regenerated by the 
occasional addition of gold salts. The colour of the deposit may be modified 
by introducing other metals into the bath.—A. R . P.

*R henium  Plating. Colin G. Eink and P. Dereń (Trans. Electrochem. Soc.,
1934, 66, 471-474; discussion, 474).—See Met. Abs., 1934, 1, 507.—S. G.

Tin Plating  from  an  Alkaline B ath. Mitsugu Shimada (J. Electrochem. 
Assoc. Japan, 1934, 2, 367-371; G. Abs., 1935, 29, 1716).—[In  Japanese.] 
Tin plating of copper, brass, zinc, lead, hard lead, iron, steel, and aluminium 
can be carried out best at 0-15-0-5 v. in an alkaline aąueous solution of 
stannous chloride or in an alkaline aąueous solution containing sodium stannite 
and sodium chloride with 0-12-0-2 grm./litre gelatin; a tin anodę (anodę current 
density 0-45-1-6 amp./dm.2) can be used; cathode current density is 0-2-1-5 
amp./dm.2. The highest and lowest concentrations of the bath are 50 grm. 
tin salt for 2 mol. sodium hydroxide in aąueous solution and 12 grm. for 
1 mol., respectively.—S. G.

*The Co-Deposition of Tungsten and Iro n  from  Aąueous Solutions. M. 
Leslie H olt (Trans. Electrochem. Soc., 1934, 66, 453-458; discussion, 458- 
460).—See Met Abs., 1934, 1, 507.—S. G.

*Dropping Tests for Determ ining the Local Thickness of Electrodeposited 
Z inc and Cadmium Coatings. R . O. H ull and P. W . 0. Strausser (Monthly 
Rev. Amer. Electroplaters’ Soc., 1935, 22, (3), 9-14).—The method consists 
in allowing drops of a liąuid to fa li at the rate of 80-120 per minutę on the 
point of the specimen to be tested, the specimen being inclined meanwhile 
at 45° to allow the liąuid to run off ąuickly without attacking other areas. 
The surface of the metal must be cleaned with an organie solvent followed 
by light rubbing with a suspension of magnesia so that it is free from “  water-
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break,”  and should be dry at the beginning of the test. For cadmium coat
ings the corroding liąuid is an 11% solution of ammonium nitrate containing
10 c.c./litre of hydrochlorio acid (d 1-18); this solution removes 0-00001 in. 
of the coating per second. To effect the same rate of dissolution of zinc 
coatings the corroding liąuid should contaiń 10% of ammonium nitrate and 
55 c.c./litre of nitric acid (d 1-42).—A. R. P.

Testing and Controlling M etallic Coatings on W ire. John H. Hruska 
(W ire and W ire Products, 1935, 10, 9-11, 46).—The Glazunov test is based on 
the changes between the anodę and the electrolyte during an electrolytic 
dissolution of a specimen representing the plated article. Simultaneous and 
periodic measurements of the voltage and current intensity, together with 
the exact determination of the size and shape of the specimen are the only 
experimental measurements required. The method of applying this test to 
the control of nickel plating on wire is described.—J.  H. W .

*The R elation oi Coating Thickness to Outdoor Service Life on Z inc Alloy 
Die-Castings. E . A. Anderson (M onthly Rev. Amer. Electroplaters’ Soc., 1935, 
22, (2), 11-20).—Prelim inary results of a large-scale series of corrosion tests 
on various' platings (chiefly nickel) on zinc-base die-casting alloys indicate 
that coatings 0-00015 in. thick are definitely inferior in protective power to 
coatings of double this thickness, but that there is a tendency for certain of the 
thicker coatings to crack during prolonged atmospheric exposure. The 
work is being continued.—A. R . P.

The M echanical S train  in Electrolytic P lates as a  Cause for Peeling. Sandor 
Foldes (V eryi Ip a r, 1934, 33, (18/19), 2-3; O. Abs., 1935, 29, 1717).—The 
theoretical side is reviewed. Practically, good chromium deposits are easily 
obtained with an undercoat of nickel, the latter from a bath of not too high 
a pH and close control of conditions.—S. G.

Suspended M atter in  P la ting  Solutions. J .  M. Cosgrove (Monthly Rev. 
Amer. Electroplaters’ Soc., 1935, 22, (3), 27-30).—The importance of elear 
solutions for obtaining good plating results in emphasized.—A. R . P.

*Efficiency of a  H orizontal P la ting  B arrel. Albert Hirsch (Monthly Rev. 
Amer. Electroplaters' Soc., 1935, 22, (2), 7-10).—Tests on a load of steel 
articles, having a surface area of about 50 ft.2 plated with copper from a 
cyanide bath in a horizontal barrel operated for 2 hrs. at 12 v. with a current 
of 100 amp., showed that the efficiency was only about 20%. The efficiency 
of a nickel-plating barrel using a nickel sulphate electrolyte under similar 
conditions was found to be about 38-5%.—A. R . P.

Galvanoplastics. V. P. Sacchi (Industria meccanica, 1934, 16, 808-811, 
885-888; C. Abs., 1935, 29, 1718).—Methods of metal deposition, chemical 
composition of electrolytes, effect of variations in eomposition, and generał 
practice are reyiewed.—S. G.

V II.— ELEC TR O M ETA LLU R G Y  AND ELEC TR O C H EM ISTR Y
(Other than Electrodeposition.)

(Continued from p. 169.)

*Investigation on the Electrolytic Grow th of M etal Crystals. I .— Growth of 
Silver Crystals in  Aąueous Solutions. T. Erdey-Gruz (Z . physikal. Chem..,
1935, [A ], 172, 157-187).—The conditions under which cast spherical single 
crystals of silver can be grown by electrolysis in aqueous solutions to develop 
regularly dcflnite crystal faces have been determined. Solutions of single 
silver salts are unsuitable, but in most complex salt solutions the faces 
of the single crystals can be grown with current densities of 10“6-10-4 
amp./cm.2. The components of the solution, independent of their concen- 
tration and the current density, determine which faoes w ill develop on the



growing crystal; thus the faces which develop in various electrolytes are as 
follows : (1) silyer iodide in potassium iodide solution {100}, {211}, {521}; 
(2) silver bromide in potassium bromide solution {111}, {720}, {211}; (3) silver 
bromide in animonium bromide solution {111}, {310}; (4) silver bromide in 
aąueous ammonia {111}, {720}, {110}; (5) silver chloride in ammonium
chloride solution {111}, {510}; (6) silver chloride in magnesium chloride
solution {111}, {100}, {{310}), ({211}); (7) silyer chloride in aąueous ammonia 
{111}, {100}, {110}; (8) silver oxide in aąueous ammonia {100}, {111}; (9) 
silver cyanide in potassium cyanide solution {111}, {110}, {100}, {hkO}. The 
results are compared with the Kossel-Stranski growth theory, and the devia- 
tions (deyelopment of some faces not predicted by the theory and the failure 
of certain theoretical faces to appear) are explained by adsorption of certain 
molecules and ions of the electrolyte. To determine the partial processes 
which determine the rate of metal deposition in solutions in which regular 
growth occurs, current-potential curves have been constructed; these are 
of 3 types : (a) log I  1 /f] in solutions 1 and 8, (6) log 7 — 7) in solutions 2, 5, 
and 9, and (c) I  ~  t] in solutions 4, 7, and 9. (I  = current density, y) = over-
voltage.) In  (a) the freąuency of nuclei formation determines the rate of 
growth, in (6) the discharge of the ions, and in (c) the rate of supply of 
ions to the growing surfaees.—B. B I.

The F irst A chievem ent of Obtaining Silumin Alloys and Drawing Up 
a Technical Flow sheet of P roduction of These Alloys a t  the  Dnieper A lu
m inium  W orks. V. N. Yerigin (Legkie M etalli (Light Metals), 1934, (10), 
1-9).—[In  Russian.] The development and early stages of industrial pro
duction of Silumin at the Dnieper Aluminium Works are described. The 
alloy is produced in 2 stages : (a) by smelting in an arc furnace a mixture of 
ąuartz, kaolin, and charcoal to obtain an aluminium alloy with 70-75% 
Silicon (power consumption 16-22 kw.-hr., electrode consumption 0-24 ton 
per ton of alloy), and (6) by adding this alloy to the eryolite bath used for 
the production of pure aluminium or to the correct amount of molten alu
minium in a Gautschbrandt furnace.—D. N. S.

*A Large-Scale L aboratory Experim ent for Obtaining Metallic Calcium . 
Z. V. Vasiliev, V. P. Mashovets, B. V. Popov, and A. J .  Tayts (LegTcie M etalli 
(Light Metals), 1934, (10), 28-34).—[In  Russian.] Electrolysis of molten 
calcium chloride at 820°-850° C. in an externally heated celi, with a submerged 
cathode using current at 12 v., affords metallic calcium with a current efficiency 
of about 50% and an energy consumption of 20-30 kw.-hr. per kg.—D. N. S.

The New Chromium Electrolyte. K . Altmannsberger (Tech. Zentr. prakt. 
Metallbearbeitung, 1935, 45, 40-42).—An electrolyte containing 50 grm./litre 
of green chromium chloride is suggested. The pH value is maintained at 
about 5. A cathode efficiency of 85-95% is predicted.—W . A. 0. N.

tA  Review of the E lectrochem istry of Gallium. H . C. Fogg (Trans. Elec- 
trochem. Soc., 1934, 66, 107-115).—See Met. Abs., 1934, 1, 509.—S. G.

*Electrolytic Production of Tungsten M etal from  a  Fused Phosphate B ath. 
Shoo-Tze Leo and Tsing-Nang Shen (Trans. Electrochem. Soc., 1934, 66, 461- 
469).— See M et. Abs., 1934, 1, 509.—S. G.

*The Electrolysis of R are E arth  M etal Salts in  Non-Aęiueous Solvents. B . S. 
Hopkins and L. F . Audrieth (Trans. Electrochem. Soc., 1934, 66, 135-142).—- 
See Met. Abs., 1934, 1, 509.—S. G.

*The Norm al Potential of Beryllium . Frederick H . Getman (Trans. Elec
trochem. Soc., 1934, 66, 143-152).—See Met. Abs., 1934, 1, 508.—S. G.

*On the  Electrochem istry of M agnesium.—I I . Sven Bodforss and Harald 
Kajm er (Z . physikal. Chem., 1934, [A ], 171, 190-198).—The electrolytic 
potential of magnesium of various degrees of purity has been determined in 
acid solutions of yarious normalities buffered with O-lN-magnesium sulphate 
and 0-liV-sodium salt of the various acids; no definite relation was found
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between the potential and the degree of purity. The pn, anion, and stirring 
eflects previously noted were confirmed. The effeot of additions of fluorides, 
ammonium salts, and pyrocatechol on the potential has been determined. 
The rate of dissolution of the metal in the buffered solutions is at a sufficiently 
high concentration of the dissolving agent exactly proportional to the time, 
and to the acid content, but is nearly independent of the ratio acid : salt; 
it increases with the naturę of the acid in the following order: citric, malonic, 
succinic, acetic, formie; oxalic acid behaves differently to any member of this 
series.—15. B I.

*Potentiom etric Studies of Passivity. John Steiner and Louis Kahlenberg 
(Trans. Electrochem. Soc., 1934, 66, 205-212; discussion, 212).—See Met. 
Abs., 1934, 1, 452.—S. G.

* Theory of Overvoltage and Common Discharge of Ions. O. Essin (Z. 
physikal. Chem., 1934, [A ], 171, 341—347).—Based on the overvoltage theory 
of Volmer, an eąuation has been derived for the current distribution between 
different ions discharged simultaneously at the cathode in reversible and irre- 
yersible electrolysis. The eąuation is compared with the results of E .’s 
researches on the simultaneous discharge of cadmium and hydrogen ions and 
with the results of others for zinc and copper ions, zinc and hydrogen ions, 
nickel and hydrogen ions, mercuric and mercurous ions.—B. B I.

fT h e  Delayed D ischarge of Ions as Cause of Hydrogen Overvoltage o r Gener- 
ally  of Cathodic Polarization . A. Smits (Z. physikal. Chem., 1935, [A ], 172, 
470^72).—To prevent misunderstandings in the literature it is pointed out 
that the theory of electromotive eąuilibrium of S. leads to the conclusion that 
hydrogen overvoltage must be ascribed to the slow discharge of hydrogen 
ions and that cathodic polarization is, in generał, caused by the retardation of 
the ionic dicharge. Hydrogen overvoltage is, therefore, only a special case of 
the phenomenon of cathodic polarization. The theory explains in a similar 
manner the primary process of anodic polarization.—B. B I.

The Deflnition of Polarization, Overvoltage, and Decom position Potential. 
W . Blum and G. W . Vinal (Trans, Electrochem. Soc., 1934, 66, 359-366; 
discussion, 367).—See Met. Abs., 1934, 1, 452.—S. G.

*Investigations on H ydrogen Electrodes. M. Yolmer and H. W ick (Z. physikal. 
Chem., 1935, [A ], 172,429^447).—Measurements have been made of the course 
of hydrogen deposition and dissolution at iridium, platinum and copper elec
trodes in  carefully purified electrolytes. The current-potential curves in the 
neighbourhood of the eąuilibrium potential are linear in agreement with the 
discharge theory of overvoltage. The subseąuent course of the anodic curves, 
however, deyiates from the simple logarithmic relation; this is investigated and 
discussed with relation to the change in the activity of the electrode and its 
dependence on various factors, and the eflect of poisoning the electrode surface 
with arsenie on the evolution of hydrogen is investigated. This effect is three- 
fold, the activation threshold of the discharge is inereased and displaced into 
the double layer, and a retardation of the rate of recombination of the hydrogen 
atoms is probable although it has not been detected with certainty.—B . B I.

*Cathodic Polarization  of M etal Electrodes. I. Złotowski (Buli. Acad. 
Polonaise Sci., 1934, 3-4A , 115-160; Sci. Abs., 1935, [A ], 38, 212).— [In  
English.] An instrument was devised for the periodic and continual renewal 
of solid metal electrodes, and a polarograph for the study of cathodic polariza
tion of solid metal electrodes was elaborated. B y  means of these devices, 
overpotentials of zinc, cadmium, and lead, and the current-voltage curves 
due to electrodeposition of hydrogen on renewed and non-renewed metallic 
electrodes were iiwestigated.—S.-G.

*The Cathodic F ilm  in  the  E lectrolysis of Solutions Containing the  Bi- 
chrom ate  ło n . Erich Muller and Wilhelm  Stein (Z. physikal. Chem., 1935, 
[A ], 172, 348-352).—Gold and platinum on cathodic polarization, and the
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base metals on simple immersion in bichromate solutions become coyered 
with an invisible film , the presence of which can be proyed by the fact that 
it preyents adherence of a silver deposit when the metal is made the cathode 
in a silyer cyanide bath.—B. B I.

V III.— R E FIN IN G

(Continued from p. 106.)

♦Therm odynam ic D ata on Some M etallurgically Im portan t Compounds o! 
Lead and the  Antim ony Group Metals and Their Applications. Chas. G. Maier 
[U.S. Bur. Mines, Rep. Invest. No. 3262, 1934, 54 pp.).—Thermodynamic 
data on lead, arsenie, antimony, and bismuth are tabulated and discussed, 
and their application to lead softening processes is described at some length. 
From theoretical considerations it is shown that the antimony may be re- 
moved from a Iow antimony-lead alloy by melting it with a slag of basie 
lead antimonite containing 43-4^65% of lead oxide; the resulting lead 
antimonite slag is used for the removal of antimony from a high antimony- 
lead alloy under such eonditions that antimony tetroxide is yolatilized and 
a lead alloy suitable for the first stage of the process is produced.—A. R. P.

IX .— ANALYSIS

(Continued from pp. 169-172.)

♦Spectrum  Analysis as a  Device for Testing and Specifying M aterials.
Walther Gerlach (Z. tech. Physik, 1934, 15, 451-453).—The application of the 
interrupted arc discharge to the quantitative analysis of metals and alloys 
is described and exemplified. Many very pure metals, more especially the 
refractory metals, contain Ca, which is readily determined by using a smali 
sample. Other examples given are : the distribution of Fe in Au-Ag alloys, 
and the presence of V in bituminous schists.—J.  S. G. T.

*Investigation of M aterials by Means of Flam e [Spectral] Analysis. F. 
Waibel (Z. tech. Physik, 1934, 15, 454̂ -456).—The desirable techniąue of flame 
spectrum analysis, its advantages over arc spectrum analysis, and its applica
tion to chemical and metallographie analysis are briefly discussed. The 
following lim iting concentrations are determinable by flame spectrum analysis : 
1/100,000 mol., L i, Na, K , Bb, Cs, Ca, Sr, T l, Mn, Cu, Ag; 1/10,000 mol., 
Cr, Fe, Co, N i; 1/1000 mol., Ba, Er, Mg, Pd, Pr, Pb, Ra, Y ; 1/100 mol., 
Au, Cd, Nd.—J.  S. G. T.

*A Simple M ethod of Analyzing Gases for Technical Gas R esearch. Hell- 
muth Schwiedessen and Gunther Barth (Arch. Eisenhiittenwesen, 1934-1935, 
8, 15-20).—In  the analysis of flue gases from industrial fumaces, i.e. gases 
which contain not more than traces of hydrocarbons, carbon monoxide is 
often reported although its presence is highly improbable. This error is due 
to incomplete absorption of 02 by the usual reagents, and to its subseąuent 
absorption by the Cu2Cl2 reagent. A better proeedure consists in mixing 
the gases with a definite yolume of air, absorbing the C02 with KOH, bum- 
ing the combustible gases over a P t spiral, again absorbing the C02 with 
KOH, adding a definite yolume of H 2 and exploding the mixture to obtain 
the 02. Descriptions of the necessary apparatus and of the method of eal- 
culating the results are given and a modified proeedure for the analysis of 
fresh gas for firing the fumace is described.—A. R . P.

♦Contribution to  O ur Knowledge of the Thermal Reduction of A lum ina and 
M agnesia w ith Carbon in  the E lectric Arc Furnace [Analysis of A lum inium  and 
M agnesium  Containing Carbides]. Josef Hartnagel (Dissertation: Tech. 
Hochschule Zurich, 1934, 56 pp.).—Carbide occurs in electrothermal aluminium
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as A14C3 and in electrothermal magnesium as MgC2; in the first case treat
ment with acids results in the formation of CH4, and in the second case of 
C2H 2, H 2 equivalent to the free metal present being evolved in both cases. 
After measuring the total gas evolved the C2H 2 is absorbed in a 20% solution 
of Hg(CN)2 in 2Ar-NaOH, the H a is oxidized to H aO by passage over CuO at 
300° C. and the CH. then burnt to CO, and H»0 by passage over CuO at 
800° C.— A. R . P.

*System atic Analysis of Ferro -A lum in ium  Alloys by M eans of 8-H ydroxy- 
ąuinoline. S. L . Zinberg (Zavodskaya Lab., 1933, 2, (6), 13-17; C. Abs.,
1935, 29, 70).— [In  Russian.] Directions are given for determining Cu, Al, 
T i, and Mg with the aid of “  oxine.” -—S. G.

*Analysis of G old-Palladium -Silver Alloys. Gotthard E . Lenk (M etali u. 
Erz, 1935, 32, 95-98).—Alloys with less than 31% Au can be parted directly 
in HN03 (d 1-3). The solution containing Ag and Pd should be diluted to 
400-900 c.c. according to the Pd content before precipitating the Ag with 
HC1; after precipitation, the solution should contain 1% HC1 to reduce the 
solubility of the AgCl to a minimum. The Pd in the filtrate from the AgCl 
is precipitated with dimethylglyoxime, and the filtrate from this process is used 
for the determination of N i and Cu if these are present.—A. R . P.

Analysis of Refined Osmium . B . G. Karpov, S. E . Krasikoy, and A. N. 
Fedorova (Izvestia Platinogo Instituta (Ann. Inst. P latine), 1935, (12), 159- 
162).—[In  Russian.] The metal (10-15 grm.) is lieated in 02 for 2 hrs. to 
yolatilize the Os as 0s04, which is collected and analyzed as usual. The 
residue is extracted with hot 1 : 3 HC1 and the solution analyzed for Fe and 
Ba and the insoluble materiał for Si0 2 by the H F method. The residue 
from the H F treatment is fused with K 2S207 to dissolve the last traces of 
Fe and Rh ; the Rh is separated from the solution by H 2S, and the Fe by 
NH4OH. Any insoluble from the fusion is fused with NaOH, whereby Ru 
dissolyes leaving a residue containing Ba and other P t metals.—N. A.

Analysis of Melted P la tinum . B . G. Karpov and A. N. Fedorova (Izvestia 
Platinogo Instituta (Ann. In st. P latine), 1935, (12), 163-167).—[In  Russian.] 
A method for the determination of Ir , Rh, Pd, and Fe in P t containing less 
than 0-3% of im purity is described.—-N. A.

*Contribution to the  System atic Q uantitative Spectrographic Analysis of 
E lem ents. Investigations on Tin and  Lead. Hans Schubert and Kurt Cruse 
(Z . physikal. Chem., 1935, [A ], 172, 143-155).—Examination of the spark 
spectrographs of 40 lead-tin alloys of various compositions has shown that 
no proportionality exists between the intensity of the light emitted and the 
number of atoms of the excited metal present. The photographs of the 
spectra were made with an intermediate rotating logarithmic sector. The 
curves showing the rise in intensity of single lines with the concentration of 
the metal are discussed theoretically. Very pure tin (with a lead content of 
less than 0-00057 atomic-%) has been prepared by electrolysis of the 
compound of stannic chloride with propionitrile (SnCl4,2C2H 6-CN).—B. B I.

*The E lectroanalysis of Z inc in  the Presence of Iron . Robert Weiner (Z. 
Elektrochem., 1935,4 1 ,153—158).—The electroanalysis of zinc in the presence of 
different amounts of Fe was investigated by deposition from the usual electro- 
lytes and with different cathodes. Dilute acids (H 2S04 and organie acids) 
and simple and complex alkaline solutions, especially those containing 
cyanide, were tried as electrolytes, and Cu- or Ag-plated P t or amalgamated 
brass grids as cathodes. Analysis of the cathodically deposited Zn 
showed, in nearly a ll cases, the presence of co-precipitated Fe which, 
especially on Hg electrodes and in acid solutions, often occurred ąuantita- 
tively. The amount of iron deposited was least in cyanide solutions. Acid 
and simple alkaline solutions were quite unsuitable for the electroanalytical 
separation of Zn and Fe. A consideration of a ll the factors involved showed
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that no unobjectionable results can be obtained by this analytical method, 
successful results being mostly due to the mutual compensation of different 
errors.—J.  H . W . „

*Rapid Analysis of Z inc Alloys* A. Milovidova and Z. Glazunova (Z/cwod- 
skaya Lab., 1934, 3, 369; C. Abs., 1935, 29, 1744).— [In  Russian.] Digest the 
weighed sample with 4*5^-H2S04. F ilter off the undissolved Pb and Cu, dis- 
solve the residue in 50% HN O 3 and electrolyze for Pb02 and Cu. Add NH4Cł 
and an excess of NH4OH to the H 2S04 solution, filter off the Fe and A l precipi- 
tate and wash with 5%  NH3 solution. Dissolve this precipitate in acid and 
repeat the precipitation with NH4OH. In  the combined, ammoniacal filtra te 
determine Zn by electrolysis. Evaporate the electrolyzed solution to expel 
NH3, filter ofE a little  Al(O H)3 and add to the main precipitate obtained pre- 
yiously. Determine Mg in the filtrate in the usual way.—S. G.

f  A Critical Study o i Cacotheline for the D etection ot Tin. J .  Laird Newell, 
Joseph B. Ficklen, and Lewis S. Maxfield (Indust. and Eng. Chem. (A nalyt. 
Edn.), 1935, 7, 26-27).—The cacotheline test for Sn" is interfered with by 
metals which give coloured solutions and by the presence of substances which 
oxidize or otherwise react with the Sn” ; powerful reducing agents also inter- 
fere by producing a similar coloration. The test w ill detect 1—2 p.p.m. of 
Sn" in the presence of dilute HC1, and hence may prove useful in corrosion 
tests on tinplate, &c.—A. R . P.

*The Q uantitative Separation o£ Metals by Hydrogen Sulphide. VII.—  
Separation of Z inc from  Chrom ium  and a  New M ethod of Separating Chromium 
from  Nickel, Cobalt, and Iron . Hisaji Kato (Nippon Kwagaku K w ai Sh i ( J . 
Chem. Soc. Japan ), 1934,55,1152-1155; CUfts.,1935,29,1029).—[In  Japanese.] 
At pa 2-3-4-0, Zn is precipitated as ZnS by means of H 2S while Cr remains in 
solution. Make the p a of the solution, containing Ni, Co, Fe, and Cr, 5 by 
means of the buffer consisting of AcOH and AcONa, then introduce H 2S. 
N i, Co, and Fe precipitate as sulphides, while Cr remains in solution.—S. G.

*The Im portance of H ydrogen-Ion Concentration for the Estim ation and 
Separation of Metals by A nthranilic Acid. Hidehiro Goto (Nippon Kwagaku 
K w ai Sh i ( J .  Chem. Soc. Jap an ), 1934, 55, 1156-1163; C. Abs., 1935, 29, 
1029).— [In  Japanese.] The precipitation of Zn, Cd, N i, Co, Mn, and Cu 
by means of anthranilic acid from the buffer solution consisting of AcOH and 
AcONa was studied, and the ps  rangę for precipitation was determined. The 
minimum pB for complete precipitation and the maximum pn at which no 
precipitation takes place are, respectively, for Zn, 4-72, 3-76; Cd 5-23, 4-25; 
N i 4-51, 3-64; Co 4-41, 3-36; Mn 5-15, 4-10; Cu 2-79, 1-40. Thus it is 
possible to precipitate Cu alone from a solution containing the above metals.

•—S. G.
*Approxim ate D eterm ination  of A lum inium  by the  Drop Method. A. M.

Shapovalenko (Zavodskaya Lab., 1933, 2, (6), 17—18; C. Abs., 1935, 29, i2). 
— [In  Russian.] The difficulties of determination of A l by the spot method 
in the presence of other cations is partly overcome by the following pro
ceduro : the solution (tested and standard) alkaline to litmus with
NaOH, place 0-002 c.c. on thin filter paper, cover with a drop of saturated 
solution of NH4SCN mixed with 3 parts of Ba(N 03)2, allow to stand 5-10 
seconds, add 1 drop of alcoholic alizarin, heat over an alcohol lamp to the 
appearance of red colour, wash off the yellow excess of alizarin with alcohol 
and compare the colour with that produced by known quantities of Al. S. G.

*Rapid D eterm ination of Boric Acid in  Nickel-Plating B aths. R. S. Ashel 
rod and M. L. Erukhimova (Zavodskaya Lab., 1934, 3, 121-122; C. Abs.,
1935, 29, 79).—[In  Russian.] Concentrate on a water-bath 10-22 c.c. of 
N i bath liąuor, add dropwise with stirring 40-60 c.c. 95° alcohol, cool, filter 
from inorganic salts, wash with alcohol, add to the filtrate an excess of 20 /0 
NaOH (up to 10 c.c.), eyaporate to dryness, beat over a smali flame to expel
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NH3 and decompose any organie matter (e.g. oitric acid), dissolve the residue 
in water, fllter, make acid to methyl orange with HC1, boil to expel any 
absorbed C02, dilute to about 100 c.c., neutralize to a pink tint with methyl 
orange, add 20 c.c. of previously neutralized glycerol or some mannitol with 
0-1 jN'-NaOH against phenolphthalein.—S. G.

♦D eterm ination o£ Lead and B ism uth in  Cupelled Silver. Franklin G. H ills 
(Canad. Cham. Met., 1935,19, 80).—The HN03 solution of the metal is treated 
with NH4OH until nearly neutral, then with Na2C03 until the Ag, B i, and 
Pb are precipitated as carbonates; on cautious addition of KCN the Ag2C03 
dissolves leaving a residue of basie Pb and B i carbonates which is collected, 
washed free from Ag, and redissolved in HN03. The solution is evaporated 
with H 2S04 until fumes are evolved and the cold solution is mixed with 
50 c.c. of C2H 5O H; next day the PbS04 is collected, washed with C2H 5OH 
and redissolved in CH3-C02Na solution, the solution is made alkaline with 
5%  NaOH, any Bi(O H )3 removed, and the Pb determined colorimetrically 
with H 2S or vo!um etrically as PbCr04. The B i determination is made by 
the usual NH0H-(NH4)2C03 method or colorim etrically.—A. R. P.

M ierodeterm ination of Lead, E lectrolytic-C olorim etric M ethod. Merle 
Randall and Marian N. Sarąuis (Indust. and Eng. Chem. (Analyt. Edn.),
1935, 7, 2-3).—Sm ali ąuantities of Pb (2-15 mg.) may be accurately deter
mined by electrolysis of the nitrate-sulphate solution for 12-18 hrs. using a 
P t gauze anodę and then determining the Pb remaining in solution by the 
colorimetric sulphide method after addition of NH4OH and NaCN. About 
95-99% of the Pb is deposited as Pb02 on the anodę in the electrolysis. The 
original must be consulted for fu li details of the procedure.—A. R . P.

♦The Q ualitative and Q uantitative D eterm ination  o i L ith ium , Rubidium , and 
Csesium hy the  Spectrum  Method. U. M. Tolmachew (Dokladi Akademii 
Nauk S.S.S.R. (Compt. rend. Acad. Sci. U.B.S.S.), 1934, 1, (8), 464-470).— 
[In  Russian and German.] The qualitative and quantitative determination 
of L i, Rb, and Cs is best carried out with the intensive components of the 
first doublets of the main series. A higher sensitivity of the determination 
is attained by using neocyanine as a sensitizer, than by working with the 
secondary doublets. W ith this method the lines Rb 7800-3, Cs 8521-1, and 
L i 6707-8 disappear last, with diminishing concentration.—N. A.

M icrochem ical D eterm ination  of M agnesium . Alfredo Quartaroli (Annali 
chim. applicata, 1934, 24, 383-390; C. Abs., 1935, 29, 74).—In  the presence 
of Mg, Cu(OH)2 precipitated by addition of NaOH to CuS04 solution w ill not 
darken except on prolonged standing. The principal of negative catalysis 
has been applied to the mierodetermination of Mg. Ca has a sim ilar action, 
but to a much smaller degree. To avoid the need for removing any Ca 
present, Q. adds a known amount which is so large compared to that which 
may be present with the Mg, that the latter has little  effect. Prepare a 
solution of CaCl2 by dissolving 10 grm. of CaC03 in HC1, diluting to 250 c.c. 
and finally diluting 20 c.c. of this solution to 250 c.c. Place 1 c.c. of this 
last solution in a graduated tube, add the Mg solution, and dilute to 15 c.c.; 
add 0-75 c.c. of a 2%  CuS04 solution and shake. Heat to 50° C., and add 
0-75 c.c. of 20% NaOH solution and continue heating. In  the blank with 
CaCl2 alone the Cu(OH)2 begins to darken in 3-6 minutes; with no CaCl2 
the change is instantaneous. When 12 y  or more parts of Mg are present, 
the Cu(OH)2 remains unchanged during the 30 minutes. W ith 11 y  the pre- 
cipitate begins to show darkening, while at 10 y  the character is distinct. 
Even at 1 y  the change can be seen if the solution is only shaken 10 minutes. 
Reading the yolume of precipitate is a rough check on the determination, 
as in the blank the volume is 0-8-1 c.c., while with 11 y  Mg the volume is 
only 0-3-0-4 c.c.—S. G.
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Potentiometric Titration o! Platinum and Iridium A. A . Grinberg and 
B. V. Ptizin (Izvestia Platinogo Instituta (Ann. Insł. Platine), 1935, (Ł i), lad 
158).—rin  Russian.] Methods are described for the determmation ot ±"t , 
P t"", Ir " ,  and Ir " "  alone and in admixture with one another and with other 
precious metals.—-N. A . _______________

X .— LA BO RA TO RY  A PPA R A T U S, INSTRU M ENTS, & c.
(See also “  Testing ”  and “  Temperature Measurement and Control.” )

(Continued from pp. 172-173.)
*A Tuhe G enerator for Induction  H eating. W . Fischer (Elektrowarme,

1934, 4 269-273; C. Abs., 1935, 29, 1715).—Principle and arrangement are 
described of a high-frequency generator of the electron-tube type for more 
than 10,000 cycles/second, which was developed for laboratory melting 
of metals in smali ąuantities where the usually accepted freąuencies are 
too low. W ith the tube the freąuency can be adjusted within yery wide 
lim it,a by the capacity and induction of the circrnt. An :apparatus for 3o 
4-5 kw. with a crucible of 40 c.c. has an efficiency of 90-95/0 with a pure 
graphite crucible, for iron in the magnetic state 80-85%, while for metals of 
Sood conductivity it is only 25-35%. The highest temperatures can be pro- 
duced with graphite and similar materials; the lim it depends mainly on the 
heat insulation. A solid graphite cylinder of 20 mm. diameter could be heated 
to 2300° C. within a few minutes at a freąuency of about 100,000 cycles/ 
second. Current and yoltage curves are shown.—S. G.

tM icrophotography w ith Long-W ave L ight. G. G. Remert (Z .m ss. Mikro- 
skopie, 1934, 51, 344-352).—To-day the spectral region available for photo- 
graphic purposes estends from 2100 to 9500 A. Plates, filters, and lllummat- 
ing apparatus for long-wave infra-red photography are descnbed, and the 
resolyina power of objectives for this work is discussed. Infra-red photo
graphy is useful for the examination of thin metallic coatmg of glass and tor 
the detection of silver selenide in silyer. B . B I. , „

Panphot, a  New Microscopic and Photom icrographic Instrum en t, i i .  
Freund (Z. wiss. Mikroskopie, 1934, 51, 441-446).—The apparatus compnses 
a vertical universal microscope for reflected, transmitted, and polanzea lignt, 
mounted on a heavy stand carrying the stage and surmounted by a^^-î ra.

Toolm akers’ Microscope. ---  (J- Sci. Instruments, 1935, 12, 96). A
note describing an instrument for the measurement and exammation ot 
screwed components, form gauges, taps, &c. It  can be fitted with a pro- 
jection attachment, which enables the work to be projected against̂ a towm g.

*A M agnetic D ilatom eter. T. C. Richards (Iron Steel Ind., 1935, 8, 261-
204)__A  new form of expansion apparatus, incorporating a pendulum and a
magnetic system, is described. The specimen, in the form of a rod i  in. m 
length is situated at the closed end of a silica tube in the uniform temperature 
zone of a cylindrical electric furnace. Expansion is commumcated by means 
of a silica tube to the pendulum, and the magnified moyement at the lower end 
of the pendulum is considerably further magnified by the magnetic system. 
The principle involved is that lateral displacement of an iron element m a 
curyed magnetic field results in considerable rotation. Yisual or photographic 
observations are made with a lamp and scalę, and a correction is made tor 
unwanted expansions. The apparatus is particularly suitable for mvestigatmg 
the atiomalies which exist in the expansion of metals and alloys.—J. W. JJ.

A Simple Camera for X -R ay S tructural Analysis of Large Crystallme 
M ateriał. E . Schwarz (Physikal. Z. Sowjetunion, 1934, 5, 443-445).—[In
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German.] A simple form of X-ray camera is described in which the crystal 
can be readily rotated while remaining throughout on the axis of the cylindrical 
photographic film.—J. S. G. T.

*A Camera Jor E lectron  D iffraction. J .  A. Darbyshire and E . R . Cooper 
( J . Sci. Instruments, 1935, 12, 10-14).—Eu ll details are given of a camera 
suitable for a wide rangę of experiments on electron diffraction.—W . H.-R.

*A New Type of Self-Registering M icrophotom eter. L. A. Woodward (J . 
Sci. Instruments, 1935, 12, 17-22).—W . H.-R.

*A N on-Recording Photoelectric IHicrophotometer. ---  ( J .  Sc i. Instru 
ments, 1935, 12, 27-28).—W . H.-R.

X I — PH Y SICA L AND M ECHA NICAL TESTIN G , INSPECTIO N, 
AND RAD IOLOGY

(Continued from pp. 173-175.)

New Testing M achines and  A pparatus. W . Eleischhauer (A m . Masch.,
1935, 57, (17), 98-105).—The following are briefly described : static and 
dynamie universal tensile machines, dynamie bending and torsion maehines, 
wear testing machines, apparatus for the visual examination of metals with 
X-rays.—B. B I.

The Testing of Castings. Francis W . Rowe (M etallurgia, 1935, 11, 163- 
164).—A discussion of the relatiye merits and demerits of the cast-on or loose 
test-bar in assessing the uniform ity of a casting either for commercial or 
research purposes. The regular examination of the physical properties of 
pieces cut out of the actual casting is to be preferred to either method, and 
gives more information regarding the source and situation of weaknesses, and 
the effect of yariations in mass, design, and moulding practice.—J. W . D.

Problem s of Fine W orking [Calculation of Surface R oughness of M etals]. 
G. Stróer (Anz. Masch., 1935, 57, (17), 112-114).—Formuł® for caleulating 
the surface roughness of metals are given and 2 microseopes for the comparison 
of worked surfaees with standards are described.—B. B I.

*The Beginning of P lastic Flow and Its  Dependence upon Stress D istribution 
and the  N aturę of the  M ateriał. Erich Siebel and Heinz Friedrich Vieregge 
(M itt. Inst. Eisenforschung, 1934, 16, 225-239).—Tensile, bending, and tor
sion tests were carried out on ferrous alloys in order to investigate the effect 
of experimental conditions and non-uniformity of load on the point at which 
plastic flow begins. Tests in which tubes were submitted to extemal hydraulic 
pressure are also described.—W . H.-R.

fT h e  M easurem ent of Stress by M eans of Optical Double R efraction . Lud
wig Fóppl (Z . tech. Physik, 1934, 15, 430-436).—The determination of stresses 
in materials by means of optical double refraction is diseussed and illustrated.

—J.  S. G. T.
The M easurem ent of In te rn a l Stresses in  Tubes. H. Gerdien (Z . tech. Physik,

1934, 15, 481-483).—Deseribes a testing machinę comprising a steel sphere 
supported on a horizontal axis and capable of being rolled on the inner sur
face of tubes, whereby the internal diameter of the latter can be determined. 
An accuracy of the order 1 part in 100,000 is attainable.—J.  S. G. T.

*Indication and M easurem ent of the  Absorption of Energy in  M aterials. W . 
Spiith (Z. tech. Physik, 1934, 15, 477-481).—Apparatus for the indication, 
measurement, and recording of the energy loss in materials subjeeted to a 
periodically yarying torsional deformation is described.—J. S. G. T.

The In terpreta tion  of Creep Tests. P . G. MeVetty (Proc. Amer. Soc. Test. 
M at., 1934, 34, (II), 105-116; discussion, 117-122).—See Met. Abs., 1934, 
1, 455.—S. G.
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Creep Testing of M etals. Elbert S. Rowland (M inerał Ind ., Pennsylm nia 
State Coli., 1934, 3, (7), 4).-—-See also Met. Abs., 1934, 1, 615. Conclusion 
of a discussion.—S. G.

♦Testing of W elded A lum inium  Tyres. L . N. Milanov (Legkie M etalli (Light 
Metals), 1934, (10), 23-26).—[In  Russian.] The electrical resistanee of 
welded aluminium tyres is only 3-4% greater than that of similar seamless 
tyres, and the temperature inerease caused by passage of a current through 
them is identical.-—D. N. S.

The Notched-Bar Im pact Test. J .  H . Lavery (Commonwealth Eng., 1934, 
22, 139-147).—The dimensions of the standard notch form (Charpy—smali 
and large, Mesnager, British standard, U .S. Bureau of Aircraft, and Fremont) 
and the types and actions of the various machines used in the notched-bar 
impact test are described. The most recent machinę, the Oxford pendulum, 
has the two adyantages of avoiding transference of energy to earth and a less 
complicated method of loading the specimen. The mechanism of failure and 
the application of the Izod test to welds are discussed.—J.  H. W .

*A New Surface Extensom eter. T. W . K . Ciarkę ( J .  Sci. Instruments,
1935, 12, 84-91).—Describes the details of construction of a surface extenso- 
meter capable of measuring surface extension to about one millionth of an 
inch over a rangę of 0-0014 in. on a gauge-length of 0-2 in. The instrument 
is designed for measuring stresses in plate work under conditions where the 
gauge-length must be smali. Experiments on the coeff. of friction of Dur
alumin using rounded and polished needle pointa indicated curious effects 
due to the thin film of hydroxide which is rapidly formed on a newly cut 
surface. If  the steel and Duralumin are clean, and are brought together 
under a pressure sufficient to crush the Duralumin, they weld together to a 
certain extent, and the Duralumin adheres very firm ly to the needle point, 
but normally the hydroxide coating prevents this welding.—W . H.-R.

*The D eterm ination of the  Tensile S trength of E lectric Overhead-Lines on 
the Basis of Tension D iagram . Bela Prause (Elektrotech. Z ., 1935, 56, 201- 
203).—A graphical method for determining the dimensions of overhead 
electrical conduotors subject to high overloads is described based on the tension- 
elongation curve of the materiał of the wire.—B. B I.

♦Comparison of Brinell and Scratch H ardness. Erich Scheil and W illi Tonn 
(Arch. Eisenhuttenwesen, 1934-1935, 8, 259-262).-—If  the Martens seratch 
hardness numbers are plotted against the Brinell hardness numbers for pure 
metals and homogeneous alloys (solid solutions) the resulting curve is slightly 
convex to the Brinell axis. The scratch hardness of heterogeneous alloys 
depends on the naturę and distribution of the constituents and, unlike the 
Brinell hardness, is unaffected by deformation, precipitation-hardening, or 
a martensitic structure.—A. R . P.

♦Magnetic Methods of Testing M aterials. W alther Gerlach (Z. tech. Physik,
1934, 15, 467-469).—In  a region of inhomogeneity of a ferromagnetic materiał 
the magnetic induction differs from its value at normal parts of the materiał. 
A method for determining the variation of field strength along a test-piece 
is described. For non-ferromagnetio materials a method based upon the 
detection of eddy currents is proposed.—J.  S. G. T.

RADIOLOar
X -R ay E xam ination of M aterials. Franz Wever (A m . Masćh., 1935, 57, 

(17), 96-97).-—The use of X-rays in works practice is briefły outlined.—B. B I.
|T h e  X -R ay Inspection of Magnesium Castings. N. C. Hypher (Metallurgia,

1935, 11, 151-153).—Owing to the ease of penetration of magnesium castings 
by the X-rays and to the difficulty of obtaining good eontrast, Iow voltages 
have to be used and fłuorescent screens dispensed with. Radiographic 
examination is also to be preferred to visual examination. Intercrystalline
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porosity, oommon to magnesium castings, is not revealed by ordinary X-ray 
methods, and castings are subjected under pressure to a special radio-opaque 
substance of great X-ray density, which passes through the casting, gets trapped 
in the spongy metal, and shows up readily on X-ray examination. Radio- 
graphs of various aeronautical and automobile castings before and after im- 
pregnation are shown.-—J. W . D.

*X -R ay M easurem ent o£ D epth of Cold-W ork. Charles S. Barrett (Phys. 
Rev., 1935, [ii], 47, 338).—Abstract of a paper read before the American 
Physical Society. Spots on Debye rings from a metal lose distinctness when 
the metal is cold-worked. The depth of a cold-worked layer on the surface 
of a metal may be determined by a series of photograms using non-penetrat- 
ing X-rays. Each photogram is made with a different thickness of metal 
removed from the surface by etching. The method is direct and sensitive. 
It  finds a practical application in the recently developed techniąue of surface 
cold-rolling of shafts to increase their endurance to altemating stresses. A 
fatigue specimen of axle steel (0-42% carbon), whose surface was cold-worked 
by rollers of 2 in. diameter and 1-5 in. contour radius which were pressed 
against the specimen by a 400 lb. radial force, was studied by this method. 
The specimen proved to have been cold-worked to a depth of 0-055 in. i  
0-005. X-ray penetration into the specimen was negligible; reflections from 
(310) planes with cobalt radiation were used in a back refłection camera. 
R . E . Peterson, who furnished the specimen, predicted about 0-067 in. for 
the depth in this instance, on the basis of a stress distribution under the rolls 
as calculated by Thomas and Hoersch.—S. G.

*Practical Application of the  Reflected X -R ay M ethod for the  M easurem ent 
of E lastic Stress. Hermann Molier (Arćh. Eisenhilttenwesen, 1934—1935, 8, 
213-217).—The method consists in causing a beam of X-rays to be reflected 
from the surface of the metal at a smali angle and allowing the reflected 
interference cone to fa li on a photographic film placed at right angles to the 
incident beam. In  this way the lattice constant is measured in a direction 
perpendicular to the surface of the specimen. If  the value for the constant 
obtained in this way is a and the true lattice constant is aa, then (a — ®o)/*o 
is the transverse contraction (s) due to elastic stress in the metal. W ith a 
unia.xial longitudinal stress of a, s = — (v/-B). a, where v is the Poisson 
number and E  the elastic modulus, but in the generał case of a triaxial state 
of stress the X-ray method measures the sum of the principal stresses (ry1 + 
a2) at the surface of the metal and hence e = — (W -E)(°i + as)- Tests on 
Duralumin show that the elastic stress in a pure tensile test follows Hooke’s 
law, but in a specimen which has been bent into a semicircle and annealed 
before the test the stress is of opposite sign in the inner and outer surfaces.

—A. R . P.
*Detection of In tern a l S train  by Radiographs. Shinosuke Tanaka and 

Chujiro Matano (N ippon Suugaku-Buturigakkwai K iz i (Proc. Phys.-Math. 
Soc. Jap an ), 1934, [iii], 16, 288-290; Sci. Abs., 1934, [B ], 37, 567).— [In  
English.] B y  means of radiographs of light elements which have had heavier 
elements cast in them, in the form of wires, the changes in shape of test-pieces 
which are deformed by bendings, &c., are studied.—S. G.

*X-Ray Diffraction and the  Fatigue of Metals. Charles S. Barrett (Phys. 
Rev., 1935, [ii], 47, 333).-—Abstract of a paper read before the American 
Physical Society. Some preliminary results of an extended X-ray diffraction 
study of the fatigue process in various alloys are as follow : The radial 
widening of Debye lines is relatiyely insensitive to changes in the metal 
brought about by fatigue; in fact an aluminium alloy (25 S.T.) shows no 
detectable widening of this type and a Silicon steel shows only a minutę 
amount although both had received more than 107 reversals of stress just 
below the endurance lim it. On the other hand, a sensitive detector of changes



1935 X I I . — Temperature Measurement, &c. 249
durinff fatigue is the peripheral widcning of spots xn Debye rings, or the 
equivalent asterism. W ith the unbroken steel specimen mentioned above, 
the spots from highly stressed areas are much broader than those irom 
slightly stressed areas, while areas at a given stress level give similar spots. 
Photograms of yarious areas on broken surfaces of fatigue specimens vary 
somewhat but always exhibit extreme widening.—S. G. T> „  ...

tD eterm ination  o! Particie  Size by X -R ay and E lectron Analysis. R . B n ll 
(.Kolloid-Z., 1934, 69, 301-312).—The theory of the method is described non- 
mathematically. Results are given for a number of substances, mcluding 
electrodeposited nickel.—E . S. H.

A New Portable X -R ay A pparatus for M ateriał Testing. - (Elekłrotech.
Z ., 1935, 56, 43).—The construction and applicability of the apparatus are 
described.—B. B I . _____________

XII.— T E M P E R A T U R E  M EA SU R EM EN T AND CONTROL

(Continued from pp. 175-176.)

Tem perature R egulations for H igh Tem peratures. Johannes Forster and 
Erhard Gruner (Z. Elektrochem., 1935, 41, 9-10).—A secondary fumace, 
having a resistance TV of that of the main fumace, is connected in senes 
with the main fumace. As its temperature increases above a predetermined 
amount, mercury is caused to rise in a capillary tube and make contact with 
a wire fixed to an adjustable set-screw, thereby completmg a battery circuit 
containing an electromagnet. The magnet acts on a mercury switch and 
breaks a circuit containing a secondary resistance m parallel with the main 
resistance, and the main current is accordingly reduced. It  is claimed that 
temperatures between 300° and 1000° C. can be maintamed for one month 
with an accuracy of l°- 2 ° C.—J. H . W .

Couples w ith A djustable Therm oelectric Pow er : Application to  the M easure
m ent of Therm oelectric Pow er and to  the  Construction of Compensatang Leads 
for Pyrom eters. Leon Dubar (Iiev. gin. Elect., 1934, 35, 809-812). General 
formuł* are established for calculating the e.m.f. generated when one ele
ment of a thermocouple is constructed of wires of a number of different metals 
connected in parallel. Applying the results, it is shown that compensating 
leads strictly equivalent in thermo-electric power to any couple, may be 
constructed from such multiple conductors. Exact equivalence is secured by 
inserting a suitable resistance in series with one of the wires of the dupiex

lea*Vacuum Tube Amplifier for Thermocouple E .m .f. R . P . Johnson, M. E . 
Bell, and W . B . Nottingham (Phys. Rev., 1935, [ii], 47, 426).—Abstract of a 
paper read before the American Physieal Society. An amphfier has been 
deyeloped for measuring smali d.c. voltages arising m low-resistance sources 
such as thermopiles. The source is placed in series with a balancmg out 
e.m.f., a platinum to platinum cam-driven contact, and the primary oi a 
1 :100 ratio transformer. The contacts are closed about 90% of each revolu- 
tión of the cam, during which time the current builds up in the primary 
circuit, thus storing “  magnetic ”  energy in the iron of the transformer. The 
instant the contact opens an oscillation starts in the secondary. Atter t  
period of the oscillation practically the entire energy stored m the iron is 
dehvered to charge the grid to filament capacity in parallel with the second
ary distributed capacity. The yoltage pulse delivered to the gnd is prac
tically eaual to the thermal e.m.f. multiplied by the turns ratio and the ratio 
of the time constant (L J R 1) of the primary to the i  penod of the second.ary 
circuit Thus with an in itial amplification of about 8000, it has been possible 
to detect thermal e.m.f.’s of 10  ̂y. with reliability. In  the present arrange- 
ment the pulsating current is rectified after passing through a 3-stage audio-
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amplifier giving a galvanometer output of 3 mm. per 10~9 v. in an 8 ohm 
primary oirouit.—S. G.

*A Precision Optical Pyrom eter. R. J .  Bracey, F . A. Cunnold, and A. C. 
Egerton (.7. Sci. Instruments, 1935, 12, 80-84).—Deseribes the details of con- 
struction of a disappearing filament pyrometer giving altem ative overall 
magnifications of 20 and 5, and proyided with monoohromatio filters in the 
red and green, and absorption screens for the measurement of very high 
temperatures. B y  measuring the current to 0-01%, temperatures can be 
measured to an accuracy of about 1 part in 3000 at the gold point.—W . H.-R.

Portable T em perature R ecorder. ------- (.7. Sci. Instruments, 1934, 11,
395).—Deseribes the “  Ovenograph ”  temperature recorder made by Messrs. 
Negretti and Zambra. This is speeially designed for use in large stoving 
ovens in the motor industry, and is essentially a “  Nersteel ”  temperature 
recorder with the recording instrument enclosed in heat-insulating materiał 
so that it can be passed through the oven with the work, the insulation being 
sufficient to prevent damage during the normal period of stoving.—W . H.-R.

X III .— FO U N D R Y  PR A C TIC E AND A PPLIA N C ES

(Continued from pp. 176-179.)
The Exhibition of Foundry  Technigue. Joh. Mehrtens (Anz. Masch., 1935,

57, (29), 29-32).—Eoundry apparatus shown at the Leipzig Fair is described 
briefly.—B. B I.

Laboratory  Control in  the Foundry. I .  S. Svet (Zavodslcaya Lab., 1934, 
3, 68-71).— [In  Russian.]—S. G.

Difficulties in  the  P roduction of M etal Castings. Werner Frohlich (Z . ges. 
Giesserei-Praxis: Das M etali, 1934, 55, 475-476, 514r-517).—The difficulties 
that arise in casting bronze, brass and aluminium alloys, and the methods 
of oyercoming them are described. Special attention is given to blow-holes 
and pipes.—J. H . W .

M etal Rose O ut of the  Gate and R is e r : Cause and Prevention. A. Heinz 
(Z. ges. Oiesserei-Praxis : Das M etali, 1934, 55, 452-453).—When metal rises 
in gates and risers after pouring is finished, it is always thoroughly porous 
and quite useless. This happens especially to copper and nickel alloys, and 
the cause is absorbed gas, usually hydrogen, but also sometimes sulphur 
dioxide and hydrocarbons. Precautions for handling the materiał and 
regulating the melting conditions in the case of both of these and of aluminium 
alloys are described. Briefly, the melting time must not be unduly pro- 
longed, good cover for the materiał must be provided, clean materiał must 
be used for the charge, and the melting operations must be carefully con- 
trolled.—J.  H. W .

The Testing, Analysis, Properties, Applications, and M anufacture of
A lum inium  Alloys. ---  (Z. ges. Giesserei-Praxis : Das M etali, 1934, 55,
432-433).—The chemical composition, mechanical properties of the sand-, 
chill- and die-cast alloys, applieations, corrosion-resistance, and the method 
of melting and refining the following alloys are described : Silumin (Alpax), 
copper-Silumin, Silumin-Beta, Silumin-Gamma, and L IV  alloy (silicon 2, 
copper 4% ).—J.  H. W .

The M anufacture and  Testing of A lum inium  Castings. E . Becker (Z . ges. 
Oiesserei-Praxis : Das M etali, 1934, 55, 455—456).—The manufacture, pick- 
ling, cutting, and polishing of aluminium castings, and the applieations of the
oil test for detecting slag inolusions and hair cracks are described.—J.  H. W .

Influence of D ust Film s on the  F luidity  of M olten Cast Iro n  and D uralum in. 
Y. J .  Fundator (N iim ash. Izrestia Nauchno-issledovatelskogo Institu ta  
Maschinostroenia i Metalloobrabotki (B u li. Sc i. Res. Inst. Machinebuilding and 
Metal-Treatment), 1934, (8), 66-70).—[In  Russian.] The inerease in the fluidity
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of Duralumin in sand moulds dressed with yarious substances is as follows : 
tale paint 50%, ąuartz powder 43%, tale dust 40%, kerosene 9-8%, lyco- 
podium powder 9-4%; the figures represent the %  inerease in length of 
castings made in dressed as compared with undressed moulds.—N. A.

Presen t and Fu tu rę  Progress in  Bronze Founding. F. W . Rowe (M etal 
Treatment, 1935, 1, 13-16).—A generał disoussion of modem tendencies in the 
bronze foundry. Slow melting of any bronze alloy is not a desirable feature. 
Crucible manufacturers are inyited to produce a crucible which is impermeable 
to gases at 1300° C. and has equal or better heat conductivity than Silicon 
Carbide. Reducing and sulphurous gases are more deleterious than oxidizing 
ones. Foreed-draught reyerberatory furnaces are coming into favour and 
displacing crucible fumaees in some instances. Sand-castings rarely attain 
maximum density. Improvement in this can be achieved by die-casting and 
generally inereasing the rate of solidification of the metal, even in sand.—W. N.

Pouring  Tem peratures of Bronzes. Edmund R . Thews (Foundry, 1934, 
62, (3), 24-25, 52; (4), 24-25, 53).—The influences of yarying the pouring 
temperature on porosity, grain-size, liąuation, &c., of various complex tin- 
bronzes is discussed. In  the case of 88 : 10 : 2 zinc-bronze, an examination 
of collected data shows that temperature ranges reeommended by yarious 
authorities, in spite of obyious disagreements, a ll include a rangę of 1150°- 
1177° C., whieh may be regarded therefore as a suitable basis for determining 
the proper casting temperature in each particular case as govemed by type 
of mould, size and shape of casting, mechanical properties desired, &c. The 
effect of dissolyed gases in relation to pouring temperatures is also discussed.

—F. J .
Problem s in  Bronze. Harold J.  Roast (Iron  Steel Cana/la, 1934, 17, 

84-89; discussion, 89-90).—An address to the Montreal Chapter of the 
American Society for Metals. The problems dealt with are concemed with 
gas absorption, shrinkage, buming-in, segregation, the use of control test- 
bars, risers, gating and feeding, fractures, and metal exudations (sweat).

—J .  H. W .
*The Crystalline S tructure of Copper-Zinc Alloy Ingots on Melting and 

Casting from  A jax Furnaces. M. P. Slavinsky, V. A. Danilov, A. K . Kon- 
stantinov, P. G. Kusmarzey, and J.  A. Yenson (Metallurg (Metallurgist), 1934, 
(8), 3-17; (9), 3-12).—[In  Russian.] The effects on the properties of brass 
ingots cast from an induction furnace of current freąuency, period of rest before 
pouring, rate of pour, temperature of pouring, mould temperature and rate 
of crystallization, and furnace atmosphere have been determined. Pouring 
temperature w-as found to have the most iinportant effect, but the effects 
of furnace atmosphere may often mask the beneficial effect of the induction 
stirring. Alloys cast in water-cooled copper moulds are superior to those 
cast in iron moulds; 70 : 30 brass shows inyerse, and 63 : 37 brass direct 
zonal segregation under similar casting conditions, the difference being due 
to differences in the solidification rangę and expansion.—N. A.

Fabrication and Uses of M agnesium Alloys. A. W . Winston (Iron  Age,
1935, 135, (11), 12-16).—The manufacture of magnesium-base alloys (e.g. 
Dow metal, containing 88-98-5% of magnesium) in the forms of sand-castings, 
die-castings, extruded shapes, forgings, and sheet stock is described and their 
yarious applications are set out. The special treatment given to the surface 
of the metal and the method of painting it in order to minimize corrosion are 
discussed.—J.  H. W .

Replacing H eavy Metals by A lum inium  Pressure Castings. K . Altmanns- 
berger (Tech. Zentr. prakt. Metallbearbeitung, 1935, 45, 25-28).—A review of 
aluminium alloys used for pressure casting, and a description of a special 
casting machinę. The latter works at 700°-750° C. and a pressure of 15-30 
atm.—W . A. C. N.
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Sound Die-Castings of A Ium inium -B ronze Produced by the  Use of Vacuum .
Charles O. Herb (Machinery (N .Y .), 1935, 41, 404-407).'—Typical castings 
madę by vacuum die-casting from an alloy of eopper 89, aluminium 10, iron 
1% are illustrated. A gate at the bottom of the die is immersed several 
inohes below the level of the metal, which is then drawn up into the die by 
a vacuum of 5-25 in. of mercury. The castings are claimed to be free from 
blowholes and oxide inclusions, the oxide on the rising metal surface being 
deposited as a film on the walls of the die. Sand cores and metal inserts 
can be used. For pump impellers an alloy of copper 81, zinc 14, Silicon 5% 
has been used.—J.  C. C.

Die-Casting in  B rass. E . Steyan (M et. In d . (Land.), 1935, 46, 321-322).— 
A yertical and a horizontal type of machinę for die-casting “  aluminium- 
bronze ”  and, in particular, brass, and the construction of the dies are briefly 
described. For brass die-casting, an alloy containing copper 57, zinc 40, 
tin 2-5, and aluminium 0-5% is recommended.—J.  H . W .

Advanced Die Design E xtends the  Field of Die-Casting. Charles O. Herb 
(Machinery (N .Y .), 1935, 41, 329-334).—A  case-study of die design, based 
on the casting of an oil-burner fłoat-valve from a zinc alloy.—J .  C. C.

M aking and A rranging the  Moulds for a n  A lum inium  Ćasing w ith a  Sand 
Core and an  Iro n  Shell. Ferd. Brobeck (Z. ges. Giesserei-Praxis : Das M etali,
1934, 55, 473-475).—Details of construction are given.—J. H . W .

Moulding w ith Old B roken Castings. Erich Becker (Z. ges. Oiesserei- 
Prax is : Das M etali, 1934, 55, 513-514).—The use of old broken castings 
as cores in moulding is described.—J. H . W .

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

(Continued from p. 179.)
Treatm ent of Coppersm iths’ W aste. A. Eyles (M achinist (Eu r. Edn .),

1935, 79, 99e ).-—After the usual operations of cleaning and concentration, 
coppersmiths’ waste is heated on the hearth of an inclined furnace, or over 
a grating. This leaves more or less clean copper, and the tin, lead, and 
antimony are in an alloy form readily acceptable in the scrap market.

—J.  H. W .
The R em elting and R eSning of Scrap Nickel. Edmund R . Thews (Met. 

Ind . (Land.), 1935, 46, 265-268).—The effect of the gas content, of solid 
sulphur, carbon, and Silicon, and of magnesium and arsenie on the properties 
of nickel is discussed. The melting and refining of the metal is carried out 
in a reverberatory furnace with as basie a lining as possible. When the 
metal is molten, most of the impurities are removed by oxidation, which is 
effected by opening the furnace doors by the addition of nickel oxide or by 
blowing in preheated air. The remoyal of lead is facilitated by the addition 
of zinc. Magnesium is subseąuently added as a deoxidizer and desulphurizer. 
The various types of furnace used and the method of testing the nickel are 
discussed.—J. H . W .

XV.— FU R N A C ES AND FU EL S

(Continued from pp. 179-180.)

Factors Affecting the Capacity and T herm al Efficiency of Furnaces. H.
Southern (M etal Treatment, 1935, 1, 17-21, 29).—A consideration of a simply 
constructed furnace, its generał characteristics, the consumption of energy and 
fuel economy as these are affected by generał design, weight of the charge, and 
the time-temperature cycle of operations. These 3 factors should be cor- 
rectly balanced. S. arrives at the following formuła for a simple non-recupera-
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tive or non-regenerative fumace using gaseous fuel: E  = — ^ —  X )•
Where E  = theoretical percentage efliciency per oycle; Ug = available or 
useful heat of the gas—B.Th.U./ft.3; Cg = higher calorific value of the gas— 
B.Th.U./ft.3; S  = total thermal losses through walls, doors, and other openings 
per cyole—B.Th.U .; H  = total heat absorbed by gross charge per cycle— 
B.Th.U. Economical fumace operation therefore depends largely on the 
relationship of the weight of charge to the total thermal losses through walls, 
doors, and openings. The heat absorbed by the charge should not be less 
than the total thermal losses. The heat absorbed by charges in efficient inter- 
mittent furnaces is 2-3-5 times greater than the thermal losses per cycle, and 
in continuous furnaces is from 3-5 to 6 times greater than those losses per unit 
of time.-—W . A. C. N.

The Bases of Technical H eat Calculations for Furnaces. W . Heiligenstaedt 
(Stahl u. Eisen, 1935, 55, 334-336).-—The application of theoretical principles 
to a number of practical problems is demonstrated and discussed. The 5 
laws of conservation of energy, temperature gradients, heat transfer, con- 
duction, and combustion are invoked.—W . A. C. N.

*Nomograms for Gas and F iring Techniąue. W . Schreiber (Gas- u. Wasser- 
fach, 1934, 77, 716-718).—The construction of nomograms for the following 
are described : (i) the reduction of gas yolumes and calorific values to N .T.P. 
for the dry gas, (ii) the conversion of volumes and calorific values of gases 
to works conditions (N .T.P. dry, 15° C. and 760 mm. moist, and 15° C. and 
735-5 mm. moist), (iii) the determination of the density of illuminating gases 
by the Bunsen-Schilling method.—B. B I.

H eating  P lan t in  th e  L ight M etal Industry . H. R . Gautschi (Alum inium ,
1935, 17, 131-135).—A description is given of modern practice in melting, 
casting, annealing, and heat-treating aluminium and its alloys, with especial 
reference to the types of furnace used, their advantages and disadyantages.

—A. R. P.
On the D anger of Explosions in Salt-B ath  Furnaces. -------  (Alum inium ,

1935, 17, 144).—Electrical heating of salt-baths for the heat-treatment of 
aluminium is preferable to gas or oil heating, not only because a steadier 
temperature can be maintained but also because leakage of the salts (chiefly 
alkali nitrate) into the heating chamber when a fuel is used may cause explo- 
sion. Even with electrical heating the walls of the bath may become per- 
forated and the molten salt penetrate the surrounding refractory and cause 
explosions; it is recommended, therefore, that proyision be made for collect- 
ing and removing any leakage of salt.—A. R . P.

W hite M etal Melting w ith Controlled H eat. S. T. Olinger (Gas Age-Becord,
1935, 75, 233-234, 238, 242).—The design and operation of kettles nred w ith  
radiant-heat gas-fired burner for white metal melting are described briefly.

—J .  S. G. T.
The Selection and M anagem ent of Gas- and Oil-Fired H eat-T reatm ent 

Furnaces. C. H. Barker (M etallurgia, 1935,11, 145-146).—The many factors, 
including type of fumace (batch or continuous), furnace design, heat insulation, 
method of regulation, cost of fuel, fuel storage, and speed of heating, are 
considered and stressed in relation to their importance and reąuirement for 
maximum efficiency in the heat-treatment of materials. Consideration is also 
given to the importance of a satisfactory fuel-air ratio and to the automatic 
control of oil and air valves.—J. W . D.

Recent Developments in  E lectric Furnaces for Non-Ferrous Metals. A. G. 
Robiette (Met. Ind. (Land.), 1935, 46, 355-357, 383-385, 388).—Read before 
the Scottish Section of the Institute of Metals. Presents an outline of the 
trend of progress in the application of electric furnaces to the melting and heat- 
treatment of non-ferrous metals.—J.  H . W .
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Electric H eating in  Industry . Fr. Knoops (B u li. Assoc. suisse Iślect., 1935, 
26, (7), 161-170, and discussion).—An illustrated description is given of electric 
furnaces for metallurgical use. The respective applications of arc, induction, 
and resistanee fumaces are described, and the approximate power consumption 
is given for certain speciiied operations. Among alloys used for winding 
resistanee furnaces, S ilit, Globar, and a chromium-nickel-iron alloy giving a 
working temperature of 1250° C. are recommended. The electrical heating of 
drying ovens and pickling baths is also described.—-P. M. C. R.

*The Most R ecent E lectric M elting F urnace for L ight M etals. E . Fr. Russ 
(Alum inium , 1935, 17, 136-141).—Tiltable induction furnaces of the crucible 
type for melting aluminium are described with reference to photographs and 
diagrams. The average power consumption is 350 kw.-hr./ton of aluminium; 
i.e. the thermal efliciency is 86%, which is much greater than that of the usual 
electrically-(resistance) heated hearth furnace. Aluminium melted in the 
induction furnace is generally much freer from gas than that melted in fuel- 
fired furnaces, and hence shows a larger shrinkage on solidification.—A. R . P.

Carbon R esistanee E lectric  R adiation  F um aces and Their Application to 
the Melting oi M etals. Henri George (Rev. gen. Eleet., 1934, 35, 851-856).—• 
A description is given of a 100 kw. melting furnace, built in the form of a 
horizontal, refractory-lined cylinder with dished ends, in which the charge 
is heated by radiation from a single carbon-rod heating element passing 
through the centre of the furnace above the level of the metal. A special 
construction of graphite and amorphous carbon is employed to prevent losses 
at the electrical connections at each end. Details are given of melting time 
and carbon and current consumption when melting cast iron in an 80 kg. 
furnace and bronze in a 100 kg. furnace. This construction may be applied 
to fumaces for melting and distilling magnesium and for centrifugal casting. 
Advantages claimed are that temperatures up to 2000° C. may be rapidly 
reached, overheating and “  hot spots ”  do not occur, the metal bath is not 
agitated, there is no carburation, and the atmosphere is controlled.—J.  C. C.

*The T em perature H istory  and R ate  o! H eat Loss of a n  E lectrically  H eated 
Slab. Albert B . Newman and Louis Green (Trans. Electrochem. Soc., 1934, 
66, 345-358; discussion, 359).—See Met. Abs., 1934, 1, 521.—S. G.

H igh Current Condensers for H igh-F reąuency  M elting Furnaces. -------
(Elektrotech. Z ., 1935, 56, 178-179).—A H.-F. furnace equipment designed to 
melt charges of 600 kg. with a rating of 18 kw. and operating at 2100 v. and 
970 hertz is described with special reference to the construction of the con
densers.—B. B I.

R esistor M aterials Now Available for Indu stria l Furnaces. L . Moennich 
(Elektrowarme, 1935, 5,15-17; G. Abs., 1935, 29,1715).—A review of materials 
up to an operating temperature of 1350° C., including alloys of chromium, 
aluminium, and cobalt. The influence on furnace design of these materials 
is discussed, and the longer life of furnaces due to better design and better 
heating elements emphasized.—S. G.

*The R am m ing of Linings of R otary  Furnaces. W . J .  Rees (B u li. B ritish  
Cast-Iron Bes. Assoc., 1935, 4, (3), 86).—A note. In  order to obtain effectiye 
union of the different layers of the refractory lining of a rotary furnace, a 
ramming tool with a chisel-shaped end should be used; blunt-ended tools 
may cause defective linings.—W . H.-R.

*The C urrent-Conducting Properties of Slags in  E lectric Furnaces.— I. 
E rra ta . Axel Wejnarth (Trans. Electrochem. Soc., 1934, 66, 343).—Correc- 
tions to the paper published in Trans. Electrochem. Soc., 1934, 65, 177.—S. G.

*The Current-Conducting Properties of Slags in  E lectric  Furnaces.—I I . Axel 
Wejnarth (Trans. Electrochem. Soc., 1934, 66, 329—343).—See M et. Abs., 1934, 
1, 623.—S. G.
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*Mnyimnm Load for Silit (Silicon Carbide) H eating E lem ents. H. Friedrich 

(Elektrowdrme, 1934, 4,274-275; G. Abs., 1935, 29, 1715).—The temperatures 
obtainable in the furnace or in the materiał to be heated for the maximum 
permissible temperature of the S ilit heating elements were experimentally 
determined as :

Temperature of 
Furnace or Materiał, 

•0 .

Surface Load of 
Heating Element, 

w./cm.B.
Overtemperature, 

° 0 .
Temperature of Silit 

Bod, 0 0.

1000 30 450 1450
1100 26 350 1450
1200 21 250 1450
1250 17 200 1450
1300 13-5 150 1450
1350 9 100 1450
1400 4-6 50 1450

Suggestions for proper selection of surface load and arrangement of the ele
ments are discussed.—S. G.

Som ething About Furnace Arches. M. Volkel (Tomnd. Zeit., 193o, 58, 
1001-1002, 1170-1171).—The construction of sprung arches, cupola arches, 
and hanging roofs, and their advantages and disadvantages in furnace con
struction are discussed.—B. B I.

X V I .— R E FR A C T O R IE S AND FU R N A C E M A TER IA LS

(Continued from p. 180.)

*Investigations in  the  R angę of H igh and Very H igh Tem peratures. Sinter- 
ing B ehaviour of A lum ina R efractories and  the  Preparation  of Z irconm m  
Metal. W . Dawihl (Tonind. Zeit., 1934, 58, 449-451, 463-465, 477-478, 485-
487).__The sintering behaviour of pure alumina and of alumina with admix-
ture of silica, zirconia, zirconium oxychloride, magnesia, ferric oxide, chromie 
oxide, beryllia, rare earth oxides, boric acid, phosphoric acid, and fluorides 
has been examined. The effect of the origin and the previous treatment 
of the alumina is referred to and laboratory furnaces for firing refractory 
shapes at high temperatures are described. By the reduction of zirconia in 
an arc furnace products containing 93% of the metal base have been obtained; 
a 96% ferrozirconium has also been prepared.—B. B I.

On the Question of Shaping in  the  P roduction of R efractories. Hans 
Kremski (Tonind. Zeit., 1934, 58, 353-355).—The subject is discussed from 
the point of view of suitable shape of bricks for cupolas.—B. B I.

The Iro n  Content of M agnesite. ------ (Tonind. Zeit., 1935, 58, 755-756).—
An iron oxide content of 4%  has a beneficial action on the mechanical 
properties of magnesite bricks without affecting adversely the other
properties. gtaWlity o£ F ireciay Bricks. -------Beninga (Tonind. Zeit.,
1934, 58, 239-240).—The effects of the contraction on drying, the shaping 
and firina- operations, the size of the grog particles, and the naturę of the 
elav and binders on the stability of the yolume of the fired bricks is discussed.

J  —B. B I.
Iro n  Oxide in  the  F iring  of Fireciay Bricks. ----Beninga (Tonind. Zeit.,

1934, 58, 389-390).—Ferric oxide in fireciay acts not only as a flux, but, if 
the brick is fired at a high temperature, it has an unfavourable eflect on the 
porosity owing to its thermal dissociation.—B. BI.
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Iro n  Oxide in  th e  F iring  o£ F ireclay  Bricks. Otto Krause (Tonind. Zeit.,
1934, 58, 803-804).—The influence of the thermal dissociation of ferric oxide 
on the porosity of firebricks is discussed.—B. B I.

On th e  Im provem ent of Quality of Silica B ricks. --- (Tonind. Zeit., 1934,
5 8 ,30-31).—The influence of so-called “  mineralizers ”  on the volume stability 
of silica bricks is discussed with reference to German patent literaturo.—B. B I.

*On the Testing of R efractories for In d ustria l Fire-Places. A. Móser 
(Tonind. Zeit., 1934, 58, 288-290).—Two cases of the destruction of refractory 
materials by coal ash are described, and details are given of a method of 
testing refractories by cementing a specimen to a fireclay support, covering 
it with the powdered slag, heating until fusion occurs, and then repeating 
the process.—B. B I.

*On th e  Testing [of R efractories] Tow ards Slag Corrosion. G. Sachs 
(Tonind. Zeit., 1934, 58, 1195-1197).—Refractory bricks are subjected to the 
action of molten slags, and their appearance and change of volume after the 
test are examined.—B. B I.

X V II.— H E A T -T R E A T M E N T

(Continued from p. 180.)
*Annealing Pure  A lum inium . Jean J .  T rilla t and M. Paić (Compt. rend.,

1935, 200, 1037-1039).—V irtually completing the work of J .  Calvet (cf. M et. 
Abs., this volume, p. 137), the modification of the structure as a function of 
the temperature and time of annealing in the case of 2 brands of commercial 
aluminium containing aluminium 99-0, iron 0-7, Silicon 0-3, and aluminium 
99-0, iron 0-3, Silicon 0-7%, respectively, and of refined aluminium of approxi- 
mately 99-993% purity have been investigated. After rolling, the specimens 
were annealed in baths of potassium and sodium nitrates at 150°-500° C. for 
from 10 minutes to 5 hrs. W ith pure aluminium, the temperature of in itial 
recrystallization for 10 minutes’ annealing was 150°-180° C., and that of complete 
recrystallization 230°-250° C. Irregularities were attributed to segregation 
of impurities. Prolonged annealing did not m aterially affect the structure. 
Between these 2 temperatures, the structure was definitely unhomogeneous. 
W ith commercial aluminium, the temperatures of in itia l and finał recrystalliza
tion were 200°-220° C. and 280°-300° 0., respectively. Increasing the Silicon 
content appeared to increase the rate of annealing. The commercial aluminium 
recrystallized in relatively smali grains, whilst the pure aluminium recrystallized 
in very large crystals. In  generał, the mechanical properties varied with the 
alterations of the structure; long annealing at temperatures above 200° C. did 
not materially alter these properties.—J.  H . W .

B right-A nnealing of M etals in  E lectric F urnaces. John Dummelow ( W ir a 
Industry, 1934, 1, 355-360, 391-393).—Electric heat-treatment furnaces 
facilitate uniform heating with accurate temperature oontrol and with a Iow 
temperature gradient. Bright-annealing gives improved and uniform surface 
finish with accurate control of dimensions, eliminates waste by oxidation, and 
obviates subsequent pickling, drying, and cleaning, and metal recoyery. The 
production of suitable artificial atmospheres for use with continuous and with 
batch-type furnaces is discussed. Except for brasses and other zinc-bearing 
alloys (which present difficulties due to volatilization of zinc) and certain 
alloys such as nickel-brass (which reąuire a short-period annealing cycle), the 
problem has been simplified by the disco very that with materiał heated in a 
closed chamber complete protection against oxidation is necessary during the 
cooling period only. This principle is applied in the Griinewald system (see 
J .  Inst. Metals, 1931, 46, 548), which is especially suitable for coils of wire and 
strip, chains, coinage blanks, smali parts, &c. Typical Griinewald furnaces 
are described. The annealing cycle for copper wire and strip occupies about
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3 hrs., and the current consumption is 90-120 kw.-hr. per ton. Mention 
made of the possibilities of utilization of heat reeuperation, and also of a methoa 
of increasing the effective thermal conductivity of the charge m the case ot 
materials of low intrinsic conductiyity. Maintenance costs a r e  low, sińce the 
pots neither carry the charge nor stand on the furnace floor, whilst the tops,oi 
the covers and the sealing rings are placed well away from the heated zone. 
Labour charges are low also, as attention is required only for loadmg, trans- 
ferring, and unloading the pots.—W . E . A.

X V I I I — W O R K IN G

(Oontinued from pp. 181-182.)

*New Autographic A pparatus io r Indicating  R oll-Pressures. -----   (Elektro-
tech Z., 1934, 55, 1120-1121).—The apparatus compnses a type ot mercury 
manometer which operates 32 electric lamps which are switched on succes- 
sively as the pressure rises. The current consumption of the lamps is a 
measure of the roli pressure. Temperature changes in the mercury are com-
pensated for by a regulating deyice.—B . B I. _

Some Characteristics Concerning the  H o t- and Cold-Rolling oi: F ia t St .
J .  Selwyn Caswell (Met. Ind . (Lord .), 1935, 46, 407-411).—Read before the 
Sheffield Metallurgical Association. The following characters assoeiated wi 
different methods of hot- and cold-rolling fiat stock are discussed : the 2-hig 
m ili, malalignment, effect of the forces on the m ili parts, deflectionof the m iii 
rolls, elastic change in the m ili housings and other parts subjected to direct 
stress, reduction of ro li deflection, disposal of energy supphed to a nuli, roli 
neck bearings, ro li temperature control, and stock tension.—J. ii. W.

Completes New Sheet-Lead Mili. -------(Iro n  Age, 1934,134, (4), 35, 80).
The casting equipment, rolling m ili and accessory eąuipment of a new sheet- 
lead manufacturing plant in the U.S.A. are described. Smce the buildmg 
and manufacturing plant are entirely new and it was not neces3ary to utilizc 
existing facihties, it is believed to be the most complete and efficient sheet-lead
m ili in existence.—J. H. W . ,

Lead Puriflcation Device for Vertieal Extrusion  Presses. —  (Llektro- 
tech. Z., 1934, 55, 196-197).—A device is described for preventmg entry ot 
lead oxide into the extrusion chamber of presses making lead cables. i5. a i.

tS tresses and M ateriał Flow in  Tube Drawing. E . Siebel and E . Weber 
(Sta lli u. Eisen, 1935, 55, 331-334).—An illustrated mathematical exposition 
of the forces operative during drawing. The relationships of stress, form ot 
tube, and angle and shape of the die are discussed.—W . A. C. N.

*Studies o! the  W ire-D raw ing Process. VII.— The Application o£ Metallic 
Coatings as Lubricants, w ith Special Reference to the Dravving and Properties ot 
a  Lead-Coated Austenitic Chrom ium -Nickel Steel. E . L. Erancis (Carnegie 
Schol. Metm., Iron  Steel Inst., 1934, 23, 47-63).—An austenitic chromium- 
nickel Steel wire was coated with lead by the Duozeele process, and its drawing 
properties, using a cocoanut-oil soap as a lubricant, were compared with those 
of an uncoated wire. The influence of the lead was mainly of a mechamcal 
naturę, facilitating the formation of a stable soap film which enables much 
ereater reductions to be performed. Eriction during drawing is slightly greater 
with the lead coating. The mechanical properties are but little  influenced by 
the coating over a wide rangę of reductions, but at the heaviest reductions, the 
coated wire was rather the softer and more ductile. Very heavily reduc®.d 
coated wires show a remarkable combination of high tensile strength and ducti- 
lity . It  is suggested that there may be some connection between the worK- 
hardening capacity of the metal (Meyer’s exponent, n) and its resistance to 
torsional stresses. Cf. Met. Abs., 1934,1, 321.— J .  H . W .
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Steel Dies. H and and M achinę Setting. Richard Saxton (W ire  Industry, 
1934,1, 375-376).—W ritten from the point of view of the ferrous rather than 
of the non-ferrous wire-drawer. S. describes the method of hand-setting of 
steel dies for wire-drawing, and compares it with the Slinger three-drill mechani- 
cal method. The advantages and disadvantages of each are considered, and S. 
sums up in favour of hand-setting. Brief reference is made to several 
attempts which have been made to improye on the three-drill method.

—W . E . A.
The H istory of W ire Netting. --- (W ire  Industry, 1934,1, 303).—A short

historical account of the deyelopment of the manufacture of wire netting by 
Barnards, Ltd ., of Norwich.—W . E . A.

*The M anufacture and  Uses of M etal Powders. J .  C. Chaston (M etal Treat
ment, 1935, 1, 3-10, 12).—Read before the London Section of the Institute of 
Metals. In  making powders, fractures may be induced by (1) inter- 
crystalline fracture, usually brought about by introducing some impurity 
which segregates on the crystal boundaries and causes weakness; (2) fracture 
on a cleayage piane, e.g. in antimony or bismuth; (3) transcrystalline fracture 
which is applicable to practically a ll metals. Cutting smali particles by a 
tool or by grinding is one of the oldest processes by which powders have been 
produced. A comprehensive list of the commercial methods adopted, the 
sizes of the particles produced and their uses is followed by brief descriptions 
of the indiyidual processes. Among these are those involving stamps, eddy 
m ills, bali m ills, granulation in water, production of brittle aggregates by 
electrodeposition, condensation, reduction of metals from their oxides and 
salts, chemical precipitation from solution. Some attempts haye been made 
to press and sinter powdered metals, thus producing a solid mass «omparable 
with a casting. The following are stated to be the adyantages : (1) freedom 
from pipes and inclusions; (2) no need for deoxidizers; (3) obtain a purer 
product; (4) can produce alloys otherwise unobtainable; (5) can produce 
intimate mixtures of metals and non-metals; (6) can manufacture bi-metals 
by filling moulds with different powders. A bibliography is included.—W . N.

New [Process for the] M anufacture of A lum inium  Pow der [The H am etag  
Process]. A. Dumas (Rev. A lum inium , 1935, 12, 2739-2744).—In  the 
Hametag process the operations of grinding are effected in hermetically-sealed 
chambers filled with an inert gas, and the usual crushing mills are replaced by 
tube m ills w ith steel balls. The operations consist in rough grinding the 
materiał, crushing it to fine pieces, and brightening or polishing the powder; 
the process is described in detail. It  is claimed that the time of crushing is 
yery much reduced, and that the danger of explosion is removed by this 
process.—J.  H . W .

*Investigation of Processes fo r Sintering M olybdenum  B ars. A. N. Koptzik 
and J.  M. Jasny (Redlcie M etalli (Rare M etals), 1934, (6), 27-35).— [In  Rus
sian.] The grain-size, miorostructure, hardness, m alleability, and suitability 
for drawing of molybdenum bars made by pressing powder having a mean 
grain-size of 1-3 jj. have been examined after sintering the bars with a current 
of 90, 85, and 80% of that necessary for melting. The results are shown in 
the following table:

Sintering 
Current in % 

of Melting 
Current.

Rockwell
Hardness. Grains/mm.a.

Yield after 
Forging and 

Drawing.

Number of 
Breaks after 

Drawing.

A 90 30-7 421 78-5 31
B 85 32-7 3420 85-3 36
C 80 29-7 4091 83-0 19
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The best results appear to be those of test B ; the current should be 

increased from zero to the maximum in 3 minutes, maintained there for 10 
minutes, and brought back to zero in 1 minutę.—D. N. S.

The M achining of Light M etals. Otto Rambuschek (Anz. Masch., 1935, 
57, (17), 106).—Modern cutting and drilling tools and machines for working 
light metals are described.—B. B I.

Tungsten Carbide Reduces Tool Sharpening. Charles O. Herb (M achinery 
(N . Y .), 1934, 41, 213-215).—Examples are given of the performance of W idia 
tungsten carbide tools and their life between resharpenings when machining 
cast iron, bronze, and aluminium parts in a sewing-machine factory. Tools 
which are lapped remain sharp longer than ones which are merely ground.

X I X — CLEANING AND FIN ISH IN G

(Continued from pp. 182-183.)

R ecent Developm ents in  M etal Cleaning. R . W . Mitchell (Monthly Rev. 
Amer. Electroplaters’ Soc., 1935, 22, (3), 15-26).—The most efficient alkaline 
electrolytic degreasers comprise mixtures of sodium (or potassium) silicate, 
borate, and phosphate together with an emulsifying and wetting agent. A 
large number of organie compounds of high complexity produced by sulphona- 
tion of the higher alcohols and subseąuent coupling of the products with 
naphthol derivatives, &c., have recently been tried as wetting agents and 
have given good results; a description of certain of these compounds and of 
their function in metal cleaning is given.—A. R . P.

The P reparation  of Metallic Surfaces by Pickling and Degreasing Before 
Coating. P. Orłowski (Aciers speciaux, 1934, 9, 498-500).—The methods of 
degreasing with petrol, with sodium phosphate and carbonate, with trichlor- 
ethylene and by electrolysis, the method of pickling steel and the regeneration 
of the pickling and degreasing baths are described.—J. H. W.

*The B ulla rd -D unn  Electrochem ical Metal Descaling Process. Colin G. 
Fink and T. H . W ilber (Trans. Electrochem. Soc., 1934, 66, 381-391; discus
sion, 391-392).—See Met. Abs., 1934, 1, 523.—S. G.

Grinding and Polishing of Nickel and Alloys w ith a  H igh Nickel Content. 
B . Trautmann (Anz. Masch., 1935, 57, (1), 5-6).—Nu mero us practical hints, 
such as the grain-size of the polishing powder, the kind and size of polishing 
disc, cutting and polishing pastes, r.p.m. of the disc for the yarious polishing 
operations on nickel, copper-nickel, and chromium-nickel alloys are given.

—B. BI.
Polishing and Buffing Operations. Waldo Hutchinson (Canad. Mach., 1935, 

46, (3), 22-23, 42, 45).—A distinction is drawn between polishing, the com- 
pletion of the grinding process, and buffing, the production of lustre or colour 
on a polished surface. Suitable abrasives for different classes of work are 
considered. Wheel speeds must frequently be reduced below the rate giving 
the highest abrasive efficieney on account of possible adverse thermal elfects 
on the metal. A description is given of the buffing operation, and of several 
standard types of buffing wheel.—P. M. C. R .

B oroń Carbide. A New Crystalline Abrasive and W ear-R esisting Product. 
Raymond R . Ridgway (Trans. Electrochem. Soc., 1934, 66, 117-132; discus
sion, 132-133).—See M et Abs., 1934, 1, 524.—S. G.

Prepara tion  of a n  Artificial P a tin a  on Copper. E . T. Richards (M etali- 
bórse, 1935, 25, 306-307, 338-339).—A review of modern practice with brief 
deseriptions of recent processes.—A. R . P.
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X X .— JO IN IN G

(Continued from pp. 183-185.)

Gas W elding and Soldering of A lum inium  and  Its  Alloys. A. von Zeer- 
leder (Tech. Zentr. pralct. Metallbearbeitung, 1935, 45, 29-34).—A discussion 
of the utility, methods of production, and quality of autogenous aluminium 
welds. Tables showing physical properties and behaviour in yarious con- 
ditions are reproduced. The design of the bumer and the proper preliminary 
preparation of the parts to be joined are reviewed in de taił. The composition 
of the fluxes most suitable for different kinds of welds are discussed. A 
short bibliography is given.—W . A. O. N.

High-Voltage Carbon Arc W elding o£ Copper and I ts  Alloys. C. E . Swift 
(J. Amer. Weld. Soc., 1935, 14, (1), 26-29).—A filier rod containing about
10-5% tin and 0-3% phosphorus is used. A high-voltage, high-current arc 
is struck from the rod, the end of which is laid in the bottom of the Vee. 
Extremely high welding speeds are essential. Whenever possible, a backing 
plate is used: where it is not possible, the bevelled edges are butted tightly 
together, a run made with incomplete penetration, and a light sealing run 
made on the opposite side. Recommended current values for different sheet 
thicknesses, and the mechanical test results obtained on copper, bronze, and 
brass are tabulated.—H. W . G. H .

Atom ie A rc W eld ing : I ts  A dvantages and Possibilities. E . Thiemer 
(Tech. Zentr. pralct. Metallbearbeitung, 1935, 4 5 ,102).—This recently developed 
process has the advantage of enabling the operator to break off a weld and 
re-start without any disadvantage, and also to manipulate the joint to a 
much greater extent. The arc is struck between 2 pointed tungsten electrodes 
in a hydrogen atmosphere and the gas is dissociated by the intense heat 
a temperature of about 4000° C. being attained. The piece being welded 
maintains a moderate temperature only, and impurities tend to rise to the 
surface of the weld. It  is stated that welded sheets 2-5—3 mm. thick exhibit 
no sign of the junction when rolled to 0-28-0-6 mm., and their physical pro
perties are not impaired. The apparatus used is illustrated. W . A. C. £s.

Present State of th e  T echniąue of E lectric Arc W elding. R . d’Aboville 
(Rev. gen. Elect., 1934, 36, 403-413).—A generał review, dealing particularly 
with electrode composition, generators, automatic welding, and methods of 
testing. Recent experiments carried out by the Chemin de Fer du Nord on 
welding wagon bodies from aluminium alloys and in repairing copper fire- 
boxes by welding are described. These indicate that welding produces a 
more refiable product than riveting.—J.  C. C. e

Therm al State D uring Fusion W elding. A. Portevin and D. Sefenan 
(Compt. rend., 1934,199, 34-36).—See also Met Abs., this volume, p. 77.—S. G.

W elding of S tructures in  th e  Chemical Industry . C. O. Sandstrom (Chem. 
and Met. Eng., 1935, 42, 94-95).—The influence of the old riveting practice 
on fusion welding is shown to be non-progressive and must be eschewed if 
eyolution in design is not to be hampered. The design of built-up columns 
and struts, tmsses, towers, and frames is described and illustrated. F . J .

W elded Chemical Equipm ent from  Special M etals. Emerson P. Poste 
( Indust. and Eng. Chem., 1935, 27, 128-134).—By the use of fusion weldmg 
a continuous smooth surface is obtained when making pressure vessels from 
nickel-clad steel. The pick-up of iron at the weld is much less than with 
the fillet weld which is reąuired to calk the lap construction of a riyeted joint. 
Nickel-clad steel is difficult to weld, owing largely to gas-absorption, resulting 
in porosity. This is oyercome by peening and a properly-made weld presents 
a good nickel surface to the contents of the yessel. F . J .
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W elding in  Chemical Industries. C. O. Sandstrom (Chem. and Met. Eng.,

1934, 41, 360-364).—The need for correct design in welded work is stressed, 
the vast majority of weld failures haying been caused by faulty design and 
not by poor welding. Weld types, lessons from riveted joints, welded joints, 
effects of tangents in cylinders, fillet welds, end and edge welds, calking welds 
and sheet steel joints are discussed. Various types of weld are illustrated. 
A few notes on the use of Stelhte, copper, bronze, and aluminium in welding 
operations are given. Brass is not satisfactory for welding, owing to the 
vaporization of zinc at the welding temperatures.—F. J.

W elding Pipę and Pressure Vessel Jo in ts in  Chemical Industries. C. O. 
Sandstrom (Chem. and Met. Eng., 1934, 41, 476—481).—The welding of pipę, 
pipę nipples and their reinforcing rings, fired and unfired pressure vessels, 
and flanges is described and a variety of methods illustrated.—F. J .

Observation Tests on W elds. --- - (Mech. World, 1934, 96, 71).—Notes
from a booklet issued by the Linde A ir Products Co. Observation tests of 
welds do not give an indication of mechanical or physieal properties; they 
give some indication of the ability of the operator. The points to be observed 
are: (1) contour; (2) reinforcement; (3) undercutting; (4) penetration. 
These are all illustrated and briefly described.—F. J.

W elding Techniąue and M ateriał Efficiency. W olf von Bleichert (Anz. 
Masch., 1935, 57, (29), 38-40).—Welding machines and apparatus shown at the 
Leipzig Fair are briefly described.—B. B I.

X X I — IN D U ST R IA L  USES AND APPLICATIONS

(Continued from pp. 185-189.)

On the  R e-E xam ination  of Standards for P rim ary  A lum inium . B. F.
Graschtschenko (Legkie M etalli (Light Metals), 1934, (9), 41-45).—[In  Russian.] 
Details are given of the American, British, French, and Russian standards 
for primary aluminium. A scheme for a new standard worked out by the 
Scientific Research Institute for Light Metals proposes that the following 5 
grades of aluminium be standardized ;

Al, %. Fe, %. Si, %. Fe-Si, %. Cu-Zn, %.

A0 99-7 0-2-0-3A l 99-5 6-2 0-5 0-05A2 99-0 0-4 1-0 0-1A3 98-0 0-4 1-25 0-1A4 97-5 1-0 1-25 0-2

The uses of the different grades are indicated.—D. N. S.
A lum inium  Alloy Standards DIN 1713. ------ (Alum inium , 1935, 17, 145-

151).—Standard specifications (composition, mechanical properties, and uses) 
are given for 8 rolling alloys, 9 casting alloys, and various “  aluminium- 
bronzes.” —A. R . P.

*The Operating Tem peratures of Cast-Iron and A lum inium  Pistons in  a 
12-Inch Bore Oil E ngine. H. Wright Baker (Proc. Inst. Mech. Eng., 1934, 
127, 217-243; discussion, 243-248; and (abstracts) Light Metals R ev„ 1935,
1, 292-293; Mech. World, 1934, 95, 450-452).—The temperatures have been 
measured at 23 points on a “  mushroom ” -type aluminium piston in a single- 
cylinder vertical Diesel engine, having a 12-in. bore and 18} in. stroke, and 
running at 250 r.p.m. Two different types of cast-iron cylinder were also 
examined. Temperature distributions throughout the pistons are illustrated 
diagrammatically. The radial temperature differences for the aluminium and 

T
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cast-iron pistons are roughly in the ratio 1: 5|, and, on warming up, the 
aluminium piston reaches its maximum temperature in about half the time 
reąuired by the cast iron. The use of rings of forged “  Y  ”  metal was also 
studied, and reduced the piston temperatures slightly in both cast-iron and 
aluminium pistons. Interesting details are given of adjustment of thermo- 
couples for indicating the temperatures of moving parts.—W . H.-R.

Light Alloy Pistons and Cylinder Heads. H. Petit (Tećhniąue automobile et 
aerienne, 1935, 26, (168), 1-10).—The use of materials of high thermal con- 
ductivity for the pistons and cylinder-heads of intemal combustion engines 
improves engine performance and checks premature ignition. Excessive 
thermal espansion may be balanced by insets of Invar or by modifications in 
design, e.g. the slotted piston. The coeffs. of thermal expansion, at 20° and 
200° 0., the average thermal conductivity between 0° and 200° C., the tensile 
strength, Brinell hardness, elongation and sp. gr. are tabulated for 10 light 
alloys and for cast iron. The beneficial effect of light alloys on the compression 
ratio is discussed, and alterations in design, entailed by the substitution of such 
alloys for cast iron, are described.—P. M. C. R .

Gas Cylinders in Light Alloys. E . Hermann (Schweiz. Tech. Z ., 1934, 31, 
682-686).—It  has been shown that the cause of failure of steel cylinders, lies 
in the hardness rather than otherwise—except when due to thermal explosion. 
Experiments are described leading up to the manufacture of comparatively 
large yessels in non-ferrous alloys. The results of destruction tests are given. 
Mostly aluminium alloys were used. Practically no change in dimensions 
was noted wThen vessels were subjected to repeated variations of pressure up 
to 225 atm., and simultaneous changes of temperature normally experienced. 
It  was found that bursting pressure in vessels made of Lautal, Avional, and 
Anticorrodal yaried with the length of the tube.—W . A. C. N.

An Application of Light Alloy Gas Cylinders in the Transport of Compressed 
Gas [Alumag]. M. Bocaudó (Rev. A lum inium , 1935, 12, 2701—2704).—The 
use of Alumag—a forged aluminium alloy containing 6-5% of magnesium— 
in the construction of compressed-gas cylinders and the great saving in weight 
of transport are described.—J.  H . W .

The Use of Light Metals in the Construction of Motor Trains. R . Kauff- 
mann (Rev. Alum inium , 1934, 11, 2637-2646).—J.  H . W .

Ceilometal. ---  (Textile M ercury, 1935, Eeb. 2; Light M etals Rev.,
1935, 1, 371).—Ceilometal is composed of 48% cellophane and 52% 
aluminium foil and glue, and may be used for decorative purposes.—I. M.

Roofs in the Tropics : “  Tropical Strapazoid ”  and “  Emed-Alu-Strapa-
zoid.”  ---- (German Echo Export and Im port Rev., 1935, Feb.; Light
Metals Rev., 1935,1,366).—Strapazoid is lighter and possesses greater insulat- 
ing powers than the corrugated sheet iron or tiles commonly used in tropical 
countries. It  contains bituminous substances and the outer coating is of 
polished alunainium. A special type is “  Emed-Alu-Strapazoid“  which is 
reinforced by felted, fire-zinced wiring in such a manner that it can be laid 
over rafters or round timber without a base of boards, the stability not 
being affected.—I. M.

Uses of Beryllium. ---  (Anz. Masch., 1935, 57, (11), 5).—Beryllium -
copper alloys are used for watch springs, clock bearings, hypodermic needles,
oil-pipes in aircraft, electric switches, and manometer tubes.—B. B I.

General Review of the Specifications Goveming the Electrolytic Copper 
Trade. —-— (Cuivre et Laiton, 1935, 8, 79-84).—W . A. C. N.

The Precious Metals—Gold, Silver, and Platinum. Edmund Downs 
(Met. Ind . (Lond.), 1935, 46, 323-325, 332, 359-361, 386-388, 419-420).— 
Read before the Midland Metallurgical Societies (Birmingham Local Section 
of the Institute of Metals, Birmingham Metallurgical Society, and Stafford- 
shire Iron and Steel Institute). The history, occurrence, extraction and
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refining, properties and applieations of platinum and gold, and the techniąue 
of platinum plating and the working of gold are briefly described. The 
effect of very smali ąuantities of silyer in raising the softening temperature of 
copper, silyer plating, the use of silyer in photography and mirror making, and 
the oligo-dynamic action of silyer in the Catadyne (Katadyn) process of water and 
food sterilization are discussed (see M et. Abs., this yolume, p. 187).—J.  H. W .

The Use of Lead in the Chemical Industry. --- (Chim. et Ind ., 1934, 32,
Special No. (Oct.), 135-136).—Normal lead used in industry contains at 
least 99-9% of the metal, but materiał may be obtained assaying 99-993% lead 
and containing only the impurities antimony 0-0015 and bismuth 0-0035%. 
For dilute sulphuric acid corrosion increases but slightly with moderate 
increases in temperature, but with stronger acid it rapidly accelerates as 
the temperature is increased. Many metals have been added in smali ąuan- 
tities to lead to resist corrosion in particular circumstances. 0-05-0-1% 
addition of tellurium is adyantageous. For higher temperatures 0-2-0-5% 
of copper appears to be favourable. A t ordinary temperatures, however, it 
is generally coneeded that the purer the lead the less the attack. Lead yessels 
are now employed in the manufacture of many chemicals, e.g. acetie acid, 
aluminium sulphate, phosphoric acid, ammonium sulphate, &e.-—W . A. C. N.

The Uses oi Lead on Board Ship. --- (Shipbuilder, 1935, 42, 221).—In
sheet form, lead is extensively used in pantries and galleys and in refrigerating 
chambers for lining in cargo and passenger ships, and under deck fittings to 
preyent corrosion in special-seryice ships. In  the form of pipes it is used for 
bilge and ballast lines, and in high-class passenger ships for ships’ plumbing.

—J. W . D.
jNickel Alloys in Aircraft Engineering. Yashushi Taji (Jap an  N ickel Rev.,

1935, 3, 20-90).—[In  English and Japanese.] Deals mainly with alloy steełs. 
Monel metal is favourably considered, owing to its power of resistance to 
corrosion, and has been used for seaplane floats in tropical waters. In  the 
section dealing with materials for construction of aircraft engines, aluminium 
alloys, including Hiduminium, “  R .R .”  and “  Y n alloy, nickel-bronzes 
and nickel-aluminium-bronzes are discussed. Tables and curyes of physical 
properties of these materials when yariously treated are inserted.—W . N.

Silver May Answer Your Corrosion Problem. B . A. Rogers (Chem. and 
Met. Eng., 1934, 41, 631-633).—The properties of silyer which are of signifi- 
cance in the use of the metal in the construction of eąuipment in the chemical 
manufacturing and food-packing industries, are discussed; also the types of 
construction ayailable for such eąuipment and the methods of joining silyer 
or parts in which base metal is lined with silyer. In  the latter case 3 kinds 
of lining are considered: (1) those which are fitted in without being per- 
manently attached to the outer w ali; (2) electrodeposited linings; (3) duplex 
metal walls, using a method of fabrication similar to that of the old Sheffield 
plate. (2) and (3) are superior to (1) as regards heat transmission, but inferior 
as regards reclamation of silyer after the eąuipment has completed its useful 
life. Some eąuipment is made entirely of “  flne ”  silyer, e.g. stills for the 
production of high-grade acetie acid and tanks for fusing alkalis. Silyer 
sheets up to 60 in. wide and 20 ft. long and tubes up to 20 in. diam. have 
been made. The techniąue of making joints in silver eąuipment is also dis
cussed. Cast silyer eąuipment is not used in ąuantity, but globe and stop- 
cock valves have been made in cast silyer. The eftects of annealing on the 
mechanical properties of cold-rolled silver are tabulated.—F. J .

łonie Silver Sterilization (Industrial Sterilization by Minutę Dosages of 
Silyer). C. H. Brandes (Indust. and Eng. Chem., 1934, 26, 962-964).—By 
utilizing the solution pressure of metallic silyer surfaees exposed to elear 
water, the concentrations of a few hundredths of a mg./litre of water, suffi
cient to destroy most forms of micro-organisms, can be reached. For com-
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mercial purposes, such an enormous surface esposure of metal is required 
and so long a time, that ionic solution is now promoted by inducing an electric 
potential between the silver plate and the liquid. The equipment is de
scribed. Alcohol, wine, vinegar, fru it juices, beer, &c., can be treated to 
improve odour and flavour (in the case of alcohol) and to prevent bacterial 
cloudiness in the other liquids. The in itial cost in the silver treatment of 
water is somewhat greater than that of chlorine treatment, but the silver- 
treated water is tasteless, odourless, and non-toxic.—F. J .

Titanium in Metallurgy. M. A. Hunter and A. Jones (Trans. Electrochem. 
Soc., 1934, 66, 21-31; discussion, 31-32).—See Met. Abs., 1934, 1, 528.—S. G.

Present State of Electric Lamp Technięiue. H . Marty (In d . elect., 1934,
43, 485—493, 519-524).-—An address to the Socićte amicale des Ingśnieurs 
de l’Ecole superieure d’Electricite. Includes a reyiew of the characteristics 
of tungsten filaments.—J .  C. C.

Recent Progress in the Manufacture of Incandescent Lamps. R . d’Aboville 
(Rev. gen. Elect., 1935, 37, 161-164; and Ind . elect., 1935, 44, 66-69).—The 
factors goyerning the efficiency of gas-filled tungsten filament lamps are 
discussed, and the “  super arga ”  lamp, employing a “  coiled-coil ”  filament 
construction, is described.—J.  C. C.

Strip and Sheet Materiał. P . Mabb (M achinery (Land.), 1935, 45, 574- 
576).—In  specifying the dimensions of cold-rolled sheet and strip, it is often 
possible to make appreciable savings in cost by keeping in mind the con
ditions of manufacture. Commercial tolerances in the width of brass, copper, 
phosphor-bronze, nickel-brass, aluminium, and steel strip are tabulated.

— 3. C. C.
The Development of Electric Technology in Recent Times. Report of the 

Verband deutscher Elektrotechniker (Elektrotech. Z ., 1934, 55, 621-660).— 
Section 11 of this report deals with the use of new chromium—nickel alloys, 
molybdenum, and tungsten as resistance elements for electrical heating, the 
arrangement and insulation of the resistances, the advantages of medium 
freąuency induction furnaces over the high-frequency type, and modern 
types of thermocouples containing precious metals and tungsten. Section 16 
contams Information on the electrolytic production of copper, cadmium, tin, 
and the precious metals.—B . B I.

*New Current Leads for Vacuum Vessels. H . Handrek (Z . tech. Physik, 
1934, 15, 404—406).—Employing glass as an intermediary, it has been found 
possible to provide vacuum vessels with metal lead-in conductors set in 
ceramic materials. The most important condition to be satisfied in order 
that the glass-ceramic materiał may afford a permanent gas-tight joint is 
that the coefficient of expansion of the glass must be smaller than that of 
the ceramic materiał.—J.  S. G. T.

Abrasion-Resistant Coke-Handling Eąuipment. Chas. R . Locke (Chem. 
and Met. Eng., 1934, 41, 352-354).—Abstract from paper read before the 
A.G.A. Production and Chemical Conference, 1934. The chief applications 
of non-ferrous metals for abrasion-resistance are in the form of welding-rods, 
applied to wear-resisting surfaces by either acetyłene or electric welding. 
These rods are usually alloys of cobalt, tungsten, and chromium (e.g. Stellite). 
Hammers for coal pulverizers, large sprocket teeth, ram shoes, carbon cutters, 
water-cooled beams in water-gas machines are instances of such applications. 
The use of nickel-copper alloy has increased the life of impellers of a quench- 
ing pump from 6-8 weeks to more than 2 years.—F. J .

Rebuilding Pulp Grinder Shafts. Harry A. Walker and D. S. Lloyd ( J .  
Amer. Weld. Soc., 1935,14, (1), 9-10).—Corroded threads in 8-15 in. diameter 
steel shafts are turned out and rebuilt with bronze, deposited by the oxy- 
acetylene process and then machined. The part of the shaft to be treated 
is preheated eyenly all round.—H. W . G. H.
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Metallic Wallpaper. A. F . Dufton ( J .  In st. Heat. Ventilating Eng., 1934,

2, 218-220; Build ing Sci. Abs., 1934, 7, 413).—In  an earlier paper (Met. 
Abs., 1934, 1, 370) it was suggested that if the inner surfaces of the external 
walls of a room were covered with metal foil they would act as refłectors and 
thus reduce the heat loss from the room. Study of this possibility has been 
carried out sińce at the Building Research Station, Watford, in which com- 
parison has been made of the heat reąuirements of rooms with and without 
metallic wallpaper. The inyestigation showed that the use of such paper 
results in a saving of heat of 8% .—S. G.

X X II.— M ISCELLANEOUS
(Continued from p. 189.)

The Origin of Metal Alloying. Ernest A. Smith (Met. Ind . (Loiid.), 1935, 
46, 375-377).—The earliest intentional alloys were those of the precious metals, 
such as Electrum, which is gold containing 20-30% of silver, made at least 4000 
years B.c. and probably very much earlier. Base metal alloys were made and 
used long before they were produced by direct melting. The production and 
the use of early bronzes and nickel-copper alloys are discussed.—J. H . W .

Discover Ancient Bronze in Sweden. Sixten O. V. Nilsson (Foundry,
1934, 62, (5), 24-25, 54).—The excavation of a mound near Enkoping, not 
far from Stockholm, Sweden, revealed a number of moulds, castings, and 
smali clay crucibles, dating back about 3000 years. Some of the castings, 
e.g. pins with ornamental heads, used for fastening the clothing, are described. 
Many of the castings indicate that the ancient Swedish foundrymen were 
highly skilled craftsmen.—F. J .

A Modern Research Department. ----  (Mech. World, 1934, 96, 4-8).—
The new central research department which the United Steel Companies, 
Ltd ., have built at Stocksbridge is described and illustrated.—F. J.

The Electric Eąuipment of the Physico-Chemical Institute in Madrid [Spain]. 
—  (Elektrochem. Z ., 1935, 56,175-176).—B. B I.

X X III.— BIBLIO G RA PH Y
(Publications marked * may be consulted in the Library.)

(Continued from pp. 189-192.)
*Altmannsberger, K . Neuzeitliche gahanische Metalfoeredelung. Wege und 

Winkę zur Erzielung hochwertiger Metallauflagen und Arbeitsmethoden 
der heutigen Galmnotechnik. Med. 8vo. Pp. 160, with 11 illustrations.
1935. Coburg : M iiller und Schmidt. (Kart, R.M . 5.)

*Association of British Chemical Manufacturers. Directory of British  F ine  
Chemicals produced by Members of the Association. Demy 8vo. Pp. 
62. 1935. London : The Association, 166 Piccadilly, W .l.

*Bowe, Jas. F. Foundryman's Reference Book. A  Convenient Reference Book 
for Those Interested in  the Grey Iron, Malledble Iron, or Non-Ferrous 
Casting Industries. Revised by A. A. Grubb. Post 8vo. Pp. 219, 
illustrated. 1934. Albany, N .Y .: Albany Sand and Supply Co. 
($2.00, post-free.)

Bromlei, W . G. Thermal Treatment of Metals. [In  Russian.] Pp. 192.
1934. Moscow and Leningrad : Kois. (Rbl. 2.50.)

*Campbell, Harry L. The Working, Heat-Treating, and Welding of Steel. 
Supplemented with a Series of Laboratory Assignments. Med. 8vo.
Pp. ix + 185, with 94 illustrations. 1935. New York: John W iley
and Sons, Inc. ($2.25); London: Chapman and Hall, Ltd. (lis . 6d. 
net).
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Compton, A rth u r H ,, and Sam uel K . Allison. X-Rays in Theory and 
Experiment. Second Edition of “  X-Rays and Electrons,”  by Arthur H. 
Compton. Med. 8vo. Pp. xiv +  828. 1935. New York : D. Van
Nostrand Co., Ino. ($7.50.)

Dymów, A. M. Laboratory Guide for the Technical Analysis of Metals. [In  
Russian.] Third Edition. Pp. 207. 1934. Moscow and Leningrad :
Goschimtechisdat. (Rbl. 3.)

Electrical Industry . The Blue BooJc, 1935 : the Directory and Ilandbook of the 
Electrical and A łlied Industries. Fifty-Third Edition. Roy. 8vo. Pp. 
xxviii -f- 1436. 1935. London : Benn Bros., Ltd. (25s. net.)

Ferrer, E . J .  L 'A lu m in i i  els sens aliatges. Pp. 59. 1935. Barcelona :
Editorial Instituto de Estudios catalanes.

*Geisler, K u rt W . Unsere Yerbrauchsguter und ihre Herstellung. E in  
technologisches Lesebuch. Med. 8vo. Pp. vi + 177, with 117 illu- 
strations. 1935. Berlin : VDI.-Verlag G.m.b.H. (Br., R.M . 3.90; 
YDI.-M itgl., R.M . 3.50.)

Gilchrist, Donald B. Edited by. Doctorial Dissertations Accepted by 
Am erican Unwersities, 1933-1934. Compiled for the National Research 
Council and the American Council of Learned Societies by the Associa- 
tion of Research Libraries. Pp. 88. New York : H. W . Wilson Co. 
($1.00.)

Giua, M., e C. Guia-Lollini. Dizionario di Chim ica. Yolume 2 : F-Z. Pp. 
1208. 1934. Torino: Unione Tipografico-Editrice Torinese. (175
lirę.)

Gold and P la tinum . Concentration and Metallurgy of Gold and Platinum . 
Collected Scientific Works. [In  Russian.] Pp. 162. 1934. Moscow,
Leningrad, and Swerdlowsk. Metallurgisdat. (Rbl. 3.)

*Greaves, R ichard  H enry . Chromium Steels. (Department of Scientific and 
Industrial Research.) Med. 8vo. Pp. vi + 321, with 78 illustrations 
in the text and 4 plates. 1935. London: H.M. Stationery Office. 
(7s. 6d. net.)
[This book takes th e  form  of a  critical sum m ary of the  litera turo  of chrom ium  steels, 

b u t i t  also contains a  description of some h itherto  unpublished work carried out a t  the  
R esearch D epartm ent, Woolwich, on th e  influence of such ąuan titie s  of Silicon and 
manganese as m ay be found in  th e  plain chrom ium  steels, and  on the influence of m ass in 
heat-trea tm en t. The evidence which has led to th e  present views on the  constitution of the  
b inary  and  tem a ry  alloys of iron, carbon, and  chrom ium  is described and illustra ted  by 
th e  necessary diagram s. M any gaps still ex ist in  our knowledge of th e  constitu tion  of 
chrom ium  steels, b u t th e  p resen t position is sum m arized and physieal data , w ith  which 
any  u ltim ate  conclusions m ust conform, are quoted in  detail. Mechanical and  physieal 
properties are discussed in  th e  ligh t of num erical values, which are fully reproduced, and a 
short account of th e  principal uses of th e  plain chrom ium  steels is supplem ented by  an 
am ple bibliography, dealing w ith the  uses of chrom ium  steels for s tructu ral purposes, 
rails, gauges and  dies, bali bearings, m agnets, valves. The volume should thus prove to  
be of value to  th e  engineer, as well as to  th e  m etallurgist, whilst th e  chem ist, in terested  
in  analytical procedure, will find in an  appendix a  fuli critical survey of th e  m ethods of 
chemical analysis suitable fo r chrom ium  steels. The price is a  m ost reasonable one.]

*Guillet, Leon. L a  Cementation des Produits Metallurgiąues et sa Geniralisa- 
tion. Tome I I .—Geniralisation de la Cementation. Roy. 8vo. Pp. 
x + 465, with 428 illustrations. 1935. Paris: Dunod. (Brochć,
135 franes; reliś, 145 franes.)

*Helsby, Cyril, and Conrad W ilson H am ann . Edited by. The Welding and 
Cutting Year-Book, 1934-1935. Demy 8vo. Pp. 250, with 130 
illustrations. 1935. Reading: The Berkshire Printing Co., Ltd.
(«•;)
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*H erty, C. H ., and Associates. The Physical Chemistry^ of Steel- Mahing. (M in

ing and Metallurgical Inyestigations under auspices of Camegie Institute 
of Technology and Mining and Metallurgical Advisory Boards.) Med. 
8vo. Pp. xvii -f- 31 + 48 -f 42 + 43 + 104 + 60 + xxiv, illustrated.
1934. Pittsburgh, Pa .: Camegie Institute of Technology. ($3.00; 
or in form of separate Bulletins : Buli. 64, 50 cents ; Buli. 65, 50 cents; 
Buli. 66, 50 cents; Buli. 67, 50 cents; Buli. 68, $1.25; Buli. 69, 75 
cents.)
[This book contains the  following six Bulletins ol the  “  Metallurgical Inyestigations,” 

bound in convenient form. The Bulletins are also purchasable separately. Bulletin 
64 : C. H . H erty , J r .,  M. W . Lightner, and D. L. McBride, “  The Effect of Deoxidation on 
th e  R ate  of Ferrite  Form ation  in Plain Carbon Steels Bulletin 65 : C. H . H erty, Jr., 
D. L. McBride, and S. O. Hough, “ The Effect of Deoxidation on Grain-Size and Grain- 
Growth in  P lain Carbon Steels ” ; Bulletin 66 : C. H . H erty , J r .,  and B. N. Daniloff, 
"  The Effect of Deoxidation on th e  Ageing of Mild Steels Bulletin 67 : C. H . H erty , 
J r .,  and D. L. McBride, “  Effect of D eoxidation on the  Im pac t S trengths of Carbon 
Steels a t  Low Tem peratures B ulletin 68 : C. H . H erty , J r .,  C. F . Christopher, H . 
Freem an, and J .  F . Sanderson, “ The Physical Chem istry of Steel Making. The Control 
of Iron  Oxide in th e  Basic O pen-Hearth Process ” ; B ulletin 69 : C. H . H erty , J r .,  “ The 
D eoxidation of Steel.”  E ach Bulletin contains a  useful bibliography.1

♦H iltner, W erner. Ausfuhrung potentiometrischer Analysen nebst vollstandigen 
Analysenrorschriften fu r technische Produlde. Med. 8vo. Pp. v ii + 
141, with 16 illustrations. 1935. Berlin : Julius Springer. (R.M . 6.60.)

H oke, C. M. Testing Precious Metals. Identifying, Buying, Selling. Second
Edition. Pp. 60. New York: Jewellers’ Technical Advice Co.
($ 1.00 .)

H ug, A. Die wirtschaftliche Bedeutung des Alum inium s. 8vo. Pp. 243.
1934. Berlin : N.E.M.-Yerlag. (R.M . 6.)

Index Generaiis. Quinzieme edition franęaise. Annuaire generał des Univer- 
sites et des Grandes Ecoles; Acadćmies, Archiyes, Bibliotheąues,
Instituts scientifiąues, Jardins botaniąues et zoologiąues, Musóes,
Observatoires, Societes savants. Publiś soux la direction de R . de 
Montessus de Ballore. Cr. 8vo. Pp. v i + F  176 + US 228 + 
B E  232 + 1284 + 1921 -f 2462. 1935. Paris : Editions Spes. (225 
francs.)

♦In ternational Conference on Physics, London, 1934. Papers and Discussions. 
In  two volumes. 4to. Yolume I.—Nuclear Physics. Pp. v iii + 257, 
illustrated. Volume II.— The Solid State of Matter. Pp. v iii + 182, 
illustrated. 1935. London: Physical Society. (Bound, 12.3. 6d .;
unbound, 10,?., per volume, post free.)
[Volume I I ,  contains, am ong others, th e  following papers : F . H und, “  D escription of 

th e  Binding Forces in  Molecules and Crystal Lattices on Quantum  Theory ” ; P . P . Ewald 
and  M. Itenninger; “ The Mosaic Textnre of Rock Salt A. Goetz, “  E xperim ental 
Evidences of Group Phenom ena in th e  Solid Metallic S ta te  ” ; A. .Toffe, “  On th e  Cause of 
th e  Low Value of Mechanical S trength  ” ; A. Joffe, “ On th e  Mechanism of B rittle  Rup- 
tu re  ” ; E . Orowan, “ The R upture  of P lastic  Crystals ” ; A. Smekal, “  The Structure- 
Sensitive Properties of Salt Crystals ” ; W . O. Burgers, “ Shear H ardening and  Re- 
crystallisation of A lum inium ” ; E . Schmid, “ On P lasticity , Crystallographic, and 
Non-Crystallographic.”  The papers form  th e  subject of discussions on the  structure of 
molecules and of th e  ideał la ttice ; deviations of real crystals from  th e  ideał la ttice 
s tructure , and p lasticity  and stain-hardening in crystals.]

♦In ternational Conference on Physics, London, 1934. In terna tional U nion of 
Pure  and Applied Physics. lie-ports on Symbols, Units and Nomenclature. 
Approyed by the General Assembly of the Union at its Meeting in 
London on 5th October, 1934. 4to. Pp. v + 40. 1935. London : 
Physical Society. (Bound, 5s .; unbound, 2.s. 9d., post free.)



*Iron and Steel Institu te . Third Report of the Corrosion Committee. Being a. 
Report by a Jo in t Committee of the Iron and Steel Institute and the 
British Iron and Steel Federation to the Iron and Steel Industrial 
Research Council. Demy 8vo. Pp. ix + 214, with 53 illustrations.
1935. London: Iron and Steel Institute, 28 Yietoria St., S .W .l. 
(16».)
[The contributions to  th is  repo rt are of purely ferrous interest.]

Korenblit, A. I. Deutsch-^russisches technisches W  orterbuch. 5 Auflage, Teił 
I I I . —Praschen-Zypressenmoos. Pp. iv  + 1601-2440. 1934. Lenin
grad : Goschimtechisdat. (Rbl. 7.)

*Lange, Norbert Adolph. Compiled and Edited by. Assisted by Gordon M . 
F orker. Handbook of Chemistry. A  Reference Vólume for a ll Reąuiring 
Iłeady Access to Chemical and Physical Data Used in  Laboratory Work 
and M anufacturing. W ith an Appendix of Mathematical Tables and 
Formuła; by R ichard  Stevens B urlington. Demy 8vo. Pp. xiv + 1265 
+ 248 + 29. 1934. Sandusky, O .: Handbook Publishers, Inc.
( $6.00.)

*McClelland, E . H . Reriew  of Iron  and Steel Literaturę for 1934. A Classified 
List of the More Important Books, Serials, and Trade Publications 
during the Year : with a few of Earlier Date not Previously Aonounced. 
(Reprinted, with additions, from “  The Blast Furnace and Steel Plant 
and “  Heat-Treating and Forging,”  Jan.-Feb., 1935.) Cr. 8vo. Pp. 
26. 1935. Pittsburgh Pa. : Carnegie Library of Pittsburgh.

*McCombs, Lois F ., and M orris Schrero. Compiled by. Bibliography of Non- 
M etallic Inclusions in  Iron  and Steel. (Mining and Metallurgical 
Investigations under auspices of Carnegie Institute of Technology and 
Mining and Metallurgical Advisory Boards. Cooperative Bulletin No. 
70.) Med. 8vo. Pp. x ii + 308. Pittsburgh, P a .: Carnegie Institute 
of Pittsburgh. ($4.00.)
[2136 item s are listed , w ith  a  subjects index.]

*M arsh, J .  S. Princip les of Phase Diagrams. W ith a Foreword by John 
Johnston. (Alloys of Iron Research Monograph Series.) Med. 8vo. 
Pp. xv + 193, with 180 illustrations. 1935. New York : McGraw- 
H ill Book Co., Inc. ($3.30); London: McGraw-Hill Publishing Co., 
Ltd. (18s. net).

♦M etal Statistics. M etal Statistics, 1935. Twenty-Eighth Annual Edition. 
Post 8vo. Pp. 560. 1935. New York : American Metal Market. 
($2.00 .)
[In  addition to  generał inform ation, s tatistics  are given regarding : Iron and Steel; 

F uels ; A lu m in iu m : Alloys in  commercial use; Canadian e xports ; exports; im ports; N.Y. 
p rices; U.S. production ; sc rap p rice s ; U.S. secondary p roduction ; world production; 
A n tim o n y : U.S. consum ption; prices 1898-1910; im p o rts; U.S. production; N .Y. 
p rices; world p roduction ; Copper: b ra n d s ; p rices ; U.S. and world consum ption; 
exports; im ports; production; refinery capacities of U.S.A. and C anada; sales agencies 
of principal producers; sc rap p rice s ; U.S. secondary production; sellers; shipm ents; 
stocks; u ses ; world consum ption and production ; Copper, Brass, and Bronze Products : 
deliveries; price clianges; exports; im ports; L ead: analyses; prices; b rands; U.S. 
and  world consum ption; exports; im ports; producers; U.S. and world production; 
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prices; U.S. and world production; stocks; S ilver: b rands; U.S. consum ption and 
im ports; U.S. and world production; p rices; sh ipm ents; stocks; T in :  analyses; 
consum ption; deliveries; im p o rts ; prices; production ; scrap p rices; s to ck s; supplies, 
& c.; Z in c : analyses; b ran d s ; concentrate p rices; consum ption; ex p o rts ; im p o rts ; 
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tio n ; N .Y -prices; im ports,exports.)
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Paris : Gauthier-Villars et Blondel La Rougery. (25 francs.)

*Paterson, Cliflord C. The Electron Liberałed : Its  Industrial Conseąuences. 
Med. 8vo. Pp. 20, with 1 illustration. [1935.] London: The
British Science Guild, 6 John St., Adelphi, W.C.2. (ls.)

P erlin , I. L. The D raw irg of Non-Ferrous Metals and Their Alloys. [In  
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[B eprinted from Elect. Ret>., 1935, Mar. 15.]
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3 illustrations. (Copper Development Association Publication No. 10.)
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222 illustrations. 1935. Berlin : Ju lius Springer. (Geh., R.M , 32; 
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net).
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Stanford University. Abstracts of Dissertaticns for the Degree of Doctor of 
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of M etallic Magnesium. [In  Russian.] Pp. 16. 1934. Moscow,
Grosny, Leningrad, and Nowossibirsk : Gos. nautseh.-techn. gorno- 
geol.-neft. isd. (K . 65.)

*T um er, C. A. P . Elasticity, Structure, and Strength of M aterials Used in  
Engineering Construction. Med. 8vo. Pp. xv + 416, with numerous 
illustrations. 1934. Minneapolis, Minn. : C. A. P . Turner, 342
Builders’ Exchange. ($6.00, post free.)
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8vo. Pp. 11. 1935. Washington, D .C .: Goyemment Printing Office.
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of the World Power Conference. Percy Lund Humphries and Co., 
Ltd., 12 Bedford Sq., W .C .l. Published monthly. 5s. net. per copy. 
[Contains th e  In te rna tiona l Power and  Fuel Bibliography.]
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X X IV — BOO K R E V IE W S

(Continued from pp. 192-196.)
H andbuch der M etallphysik. Herausgegeben von G. Masing. Band I : 

Der Metallische Zustand der Materie. Erster Teil, Lief. 2 : Grundlagen 
des metallischen Zustandes. Physikalisćhen Eigenschaften. Von G. Bore- 
lius. Pp. 181-496, with 166 illustrations. 1935. Leipzig: Akademische 
Verlagsgesellschaft m.b.H. (R.M . 27.)
I  rem em ber reading, in  one of Leacock’s thrillera, of a  detective seated in his consulting 

room  w ith  a  bucketful of cocaine and a  dipper a t  his elbow. Weil, th a t  is th e  so rt of lavish 
m anner in  which inform ation relating to  th e  physical properties of th e  m etals and  alloys is 
provided in th is  volume. This field has been intensely cultivated during th e  la st 30 years or 
so, and  th e  lite ra tu re  of th e  subject is very extensive and widely scattered. A sum m ary of 
th is  lite ra tu re  has been long overdue and here a t  last is exactly w hat is reąuired. Dr. Borelius, 
th e  au tho r of th is  section of Volume I, discusses volume, pressure, magnetic and therm al 
characteristics of m etals and alloys, electrical conduction, therm oelectricity, th e  effects of a 
m agnetic field, optics and electronics of m etals, and th e  electronic theory. The various 
m atte rs  are critically discussed; in generał, references are given to  all work of im portance 
in th e  yarious subjects; outstanding  papers are exam ined in  very considerable detail. The 
to ta l num ber of papers referred to  am ounts to  m any thousands, and th e  whole has been 
assem bled to  m ake very in teresting  reading.

All interested in  the  physics of m etals or metallurgical physics will find th is  book one they  
will wish to  possess. I t  is very well p rin ted  on good paper, th e  illustrations are elear, and 
th e  book is well bound. There was a  dyspeptic who concluded a  review w ith th e  rem ark  th a t 
he had  found no errors, b u t he had no doub t th e re  were some. There are a  few, very few 
in th e  book, e.g. S. H . Livens for G. H . Livens (p. 509). There is one m isprin t about which 
I  would particularly  rem ark as a  varian t of i t  occurs so often in  English and French literature. 
The correct nam e of th a t  great German physicist, th e  founder of th e  firm of Zeiss, is Abbe 
(pronounced Ab). In  English and French litera tu re  i t  usually appears as Abbe. Here on 
p. 223 i t  appears as Abbee. A m ere trifle in a  book of such outstanding m erit as this.

—J . S. G. Thomas.

Die Praktische W erkstoffabnahm e in  der M etallindustrie. Von Ernst Damerow. 
Med. 8vo. Pp. v i -f 207, with 280 illustrations. 1935. Berlin : Julius 
Springer. (R.M . 16.50; geb. R.M. 18.)
The great m ajority of books dealing w ith  th e  strength  and testing  of metallic m aterials are 

concem ed m ainly w ith th e  scientific ra th e r than  th e  practical aspects of th e  subject. The object 
of th e  present one on practical acceptance testing and inspection is to  deal w ith th e  ąuestion 
m ainly from  th e  poin t of view of the  relevant specifications, and to  a ttem p t to  dispcl suspicion 
as between the  two parties concemed—m anufacturer and user.

The first half of th e  book describes th e  types of te s t m ost commonly used for acceptance 
purposes, viz. tensile (including extensom eter tests  for th e  determ ination of proportional 
lim its and moduli), tensile a t  elevated tem peratures, hardness, notched-bar, &c. Directions 
are given for th e  carrying ou t of these tests, and  the  best positions from which to  take  test- 
pieces indicated. Much space is devoted to  th e  m any types of bend te st, and to  tests  intended 
to  establish the  forging qualities of m aterials. The testing  of some special materials and 
com ponents such as chains, springs, cast iron, welded joints, and case-hardening, is briefly 
trea ted . The next section is devoted to  rough workshop m ethods of test, including the dif- 
ferentia tion  of types of steel by  the  sparks em itted  in grinding.

The effects of im purities and defects on th e  properties of m etals and th e  alteration of the 
la tte r  by  heat-trea tm en t are described, and th e  volume concludes w ith an  account of some testing  
machines and th e ir  calibration or checking. The book is well illustrated  w ith diagrams and 
m icrophotographs, and a  useful feature is th e  inclusion, in a  pocket a t  th e  end, of a  series of 9 
tables giving in  diagram m atic form  th e  reąuirem ents of th e  principal specification authorities 
for m any m aterials.

W hilst i t  is natural th a t  th e  emphasis should be on German practice, th is  emphasis has here 
been carried ra the r too  far. For instance, th e  15 types of notched-bar test-piece illustrated do 
no t include the  standard  Izodspecim en. The space devoted to  fatigue is scarcelycommensurate 
w ith its  im portance, b u t th is  is perhaps a  criticism ra the r of acceptance testing  practice th an  of 
th e  book. The few words on th e  bearing of s tatistics  on testing  m ight usefully have been 
expanded. Low tem perature  annealing of wrought-iron chain is said to  be n o t only useless b u t 
harm ful, a  sta tem en t entirely disproved bo th  by  research and  practical experience in this 
country. A part from these defects, th is  book should prove a  useful work of reference to  those 
interested in the  testing  of m aterials from the  practical poin t of view.— D. G. Sopwith .
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A Study of Crystal S tructure  and  I ts  Applications. B y  W heeler P  n ,™  
(International Senes in Physics.) Med. 8vo Pn xi 4- wj+i, 
lUustrations. 1934. New York- McGrawTfill T in / n  r ? merous 
MoGraw-Hill Publishing Co., U d , (45«. ^ 5  ’ ; ^ nd° n :

K r a t o - T t e^ b °<*.  which will be 
thoroughness, describing bo th  the  techniaue and f r  1f ual ^round w ith  great
and  the  book is am ply ilh istra ted  w ith  d iagram s and  ^ ' ? y  Crystal analysis.
contams particulars of all th e  230 space g roura a n d n f ^ l ^  com putation. An appendix 
be obtained from each. The theory  of SDacp ™  i ?  t  t  °  conflguratlon which can 
factors is fully treated . In  add ition  to  these  feahfnST ii a tom ie and molecular s truc tu re  
on X -ray analysis, there  a re to te re s tiM  ! I t r’ 7 hi°h  Me usuaI ta  works
transform ationsin  solid solutions, sub jefts  wMch L  L t  fl ^  °r,ySta-1S and  011 in tem a l 
works, b u t which are of present in te rest to  metaUographers ’ T P cry sta,lo«raPhic 
in crystals is regarded as estabhshed and  its  con^eoueńpo^ » saicstruc tu re

S r o * 16 survey of the preseiit
exam ples of pe re isten ce^f 1 * ' ™  h ą u id ra re T o n f lM d ^ 110113 8Ub3ttances is described, the 
for a reference to  th e  work of Goetz on bism uth  anrtTi? non-m etallic substances, except 
mentioned. I t  is tn ie  th a t  th is  proWem t a b L b i t Bei l by layer is not 
beam diffraction, and th is  m ethod a  m ost vaI™m  a ttack ed  by  the  m ethod of electron 
with. In  yiew óf th e  simil“ r ity  of S e S t a t a ^ S ?  ł  ,‘h a t 0f X -ray8< is n o t dealt
m ethods, th is  subject should certainly be included I h m w r  i f  between th e  two
edition. The chap ter on solid solutions inchiHpa an th e  book passes in to  a  second
stn ic tu res and a  discussion of the  mechanism  of soM  ° f  J ! ° rk  oa w idm anstatten
much th a t  is suggestiye in these  c h a p t e t ^ T e

I?^ff«Ł!Ł£1WSK «  & g * r , *  -
a ,  b S „  r n n r Z * ,  '"

1’appareillage c h ta ią u ^ ”8'T h ?  ^ ' c ^ a p t o ^ e a h n g  i ^ t h ^ 6^  !UCC!nc* des m ateriaux de 
choice of m aterials, provides an  excellent Pv«m ni„ w ith  generał principles goyerning the  
would in  itself en title  th e  vo“ m e to  a  o l a ? ^ n  ^  and terse s e s s i o n ,  and
Questions of price, m echanical properties and  therm al cnnH k  -t 6Ve-y  chem ical engineer. 
as well as th e  subject of co rro sT o n ^h ich  l t  ^ ^ c e j y e  due consideration, 
Chemical plant, b u t also th e  p u rity 'o 7 th e ^ iro d u c t w h ^ f  T l  T "* *  DOt. °nIy th e  life of a 
activ ity  of m etallic com pounds, i t  m ay  cause u n w ń Z ^  - I S - ? 8’ OWlng to  th e  catalytic 
in th e  process. Kecognition is given to  th e  faet t w  th  reactlons to  m ake th e ir  appearance 
w ith th e  conditions, th a t  I h e b e h £ v i o u i o f a  f 2 £ of  «orrosion varies grcatly
resistance to  water-line conditions, and th a t  oxygen which s O m u lT ^ T h ?  h  'l™ 6 guide to  
m aterials, depresses th a t  upon others wmen stim uiates th e  a tta ck  upon m any

T  ler uniform inthese are no t all eąually re liab le ; s ta tem en ts regardine th ?  snort “ t  dlfff  en t 8ources, and 
appear unduly optim istic. There are some good resistance of certain  m aterials
corrosion ra te  yaries w ith  concentratirm nr d lagrains m dicating th e  m anner in which
ferrous m etals, The chap ter deyoted to  non-
cadm ium , magnesium, copper nickel and its  alln ta i?  a 8 Wlth lead> alum inium , zinc, 
precious m etals. Much o Z e ’̂

_  . . . .  — u - E - B v a n s .

aZS4 StSś. 7 ,Ed-S Ł S . "• ̂  MuliSLfR:
to  detailed d e s w ip t io ™ ^ ^ /s te e ^ le s ^ a n d ^ p ^ e T ^ w M s tT h '°m ? 10n’ , ł Iu ch sp ace is  devoted 
which the  authors could tU n k ^ \ ^ 7  ap.p,lcations of ^ : 8 steel,

S S S t t  o t h e r p ™ "  »“
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