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Volume 15 OCTOBER 1947 Part 2

I.-PR O PE R T IE S OF METALS

*The Effect of Working on the Physical Properties of Molybdenum. J .  W .
M arden an d  D . M. W rough ton  (Trans. Electrochem.. Soc., 1946, 89, 217-224; 
discussion, 225—228).— P ro p ertie s o f m olybdenum  a f te r  vary ing  am oun ts o f 
working are  recorded in  g raphs, from  w hich th e  following ranges have  been 
taken : density , 9-8 for h e a t- tre a te d  ingo t u p  to  ab o u t 10-4 when reduced  in  
cross-section from  ab o u t 0-5 to  0-0001 in .2 ; V .P .N . hardness, ab o u t 170 for 
ingot 1 in. th ic k  to  a b o u t 270 for sheet a n d  w ire ab o u t 0-02 in. th ic k ; u ltim a te  
tensile stren g th , a b o u t 50,000 lb ./ in .2 fo r unw orked m eta l to  ab o u t 
200,000 lb ./ in .2 fo r th e  finest w ire or th in n es t sh e e t;  a n d  elongation on 2-in. 
te s t  length , a  few per cent, to  an average o f a b o u t 17%  (w ith  low est values o f 
abou t 7%  an d  h ighest o f 50% ) for th e  th in n e st wires a n d  sheets. M olybdenum  
w ith  V .P .N . hardness o f ab o u t 230 a t  room  tem p , show ed a  progressive 
decrease to  ab o u t 100 a t  1200° C. H ardness an d  bend  te s ts  on m ate ria l 
annealed a t  various tem p , show ed th a t  loss o f hardness began a t  ab o u t 1000° C. 
and  was rap id  a t  1200° C.— A. B . W .

*The Influence of Crystal Face on the Electrochemical Properties of a Single 
Crystal of Copper. (Leidheiser an d  G w athm ey). See p . 47. 

^Influence of Strain Rate and Temperathre on the Mechanical Properties of 
Monel Metal and Copper. (McAdam, Geil, an d  W oodard). See p . 35.

fThe Separation of Gases from Molten Metals. A lbert J .  P h illip s (M etals 
Technol., 1947, 14, (4 ); A .I .M .M .E .  Tech. Publ. No. 2208, 30 pp .).— T he 
26th A nnual In s t i tu te  o f M etals D ivision L ecture  o f  th e  A .I.M .M .E . The 
general principles underly ing  th e  abso rp tion  an d  evo lu tion  o f gases from  solid 
and liqu id  m etals, an d  during  th e  process o f solidification, are outlined . The 
cases o f oxygen, hydrogen, steam , su lp h u r d ioxide, a n d  carbon d ioxide are 
discussed, an d  th e ir  effects in  th e  solidification o f copper are  described in  
detail. The effects o f  each  gas alone are discussed, an d  th en  th e ir  effects 
when present as b in ary  or te rn a ry  com binations. T he bearing  o f th e  resu lts  
on copper-refining p ractice  is th en  ind icated , an d  a  num ber o f  in te resting  
conclusions an d  generalizations are reached. The a u th o r  also deals w ith  
gases in brasses, bronzes, silver, silver alloys, an d  iron. The lecture  gives an 
excellent review  o f  one class o f w ork, an d  shows th e  w ay in  w hich th e  resu lts  
m ay be applied.— W . H .-R .

Effect of Prior Tensile Strain on Fracture. E d w ard  Saibel (M etals Technol., 
1947, 14, (4); A .I .M .M .E .  Tech. Publ. No. 2186, 8 pp .).— Theoretical. In  
th e  therm odynam ic th eo ry  o f th e  frac tu re  o f m eta ls (Saibel, A .I .M .M .E .  
Tech. Publ. No. 2131; see M et. A bs., 1947, 14, 359), i t  was show n th a t  a  
critical stra in  energy pe r u n it  vol. ex ists w hich is characteristic  o f th e  m ateria l 
and  m ay  be calculated  from  basic therm odynam ic th eo ry . A ccording to  
Ludwig (“ E lem ente de r Technologischen M echanik ” , B e r l in : 1909), a  
m ateria l has two fundam en ta l p roperties : (I) a  resistance to  flow a n d  (2) a  
resistance to  fracture. These ideas are used to  analyse th e  m ethod  in  w hich 
specimens are stra ined  to  vary ing  degrees a t  room  tem p , an d  th en  pu lled  to  
frac tu re  a t  a  lower tem p . T he th eo ry  is  in  general agreem ent w ith  th e  
v aria tion  of fracture stren g th  w ith  p rio r tensile  stra in .— W . H .-R .

* Denotes a  paper describing th e  resu lts  o f original research, 
t  Denotes a  first-class critica l review.

D
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The Plasticity of Brittle Materials. ------  (In d u st. D iam ond Rev., 1946,
[N .S.], 6, (72), 339-344).—A  sum m ary  o f E . R yschkew itsch , Bar. deut. keram. 
Oes., 1941, 22, 54, 363; an d  Qlastechn. B er., 1942, 20, 166.— R . W . R .

Friction and Lubrication. E . V. P a terso n  (M ech. World, 1947, 122, (3157), 
67-71).— P . describes th e  fun d am en ta l law s o f solid, boundary , an d  fluid 
friction  an d  cu rren t theories o f lubrication , w ith  p a rticu la r  reference to  journal 
bearings. A  discussion o f bearing m ate ria ls  is included.— R . W . R .

A Comparison of the Mechanical Properties of Wood and Metals. ------
( Usine Nouvelle, 1947, 3, (4), 12).

II .-P R O P E R T IE S  OF ALLOYS

*Curved [Aluminium] Plates [Tested] in  Compression. ------  (Rep. N a t.
Research Council Canada, N o. M M 180; an d  (sum m ary) A ircra ft E ng., 1947, 
19, (221), 230).— T ests on 155 curved  and  24 fla t a lum inium  p la tes were carried 
o u t ; from  th e  resu lts  em pirical equations fo r critica l buckling stress, reduced 
buckling stress a f te r  loads exceeding th e  in itia l buckling stress, an d  post- 
buckling behaviour o r  effective w id th  a re  derived. These equations are 
com pared w ith  equations derived  b y  o th er investigato rs. M odifications in 
tes tin g  technique an d  specim en dim ensions are  discussed.— J .  L . T.

* Thermodynamic Activities and Diffusion in Metallic Solid Solutions. 
C. E rn es t B irchenall an d  R o b e rt E . M ehl (M etals Technol., 1947, 14, (4 ); 
A .I .M .M .E .  Tech. Publ. N o. 2168, 16 pp .).— Prev ious d a ta  on th e  vapour 
pressure o f  zinc in  copper-z inc  a lloys a t  different tem p , are  used to  deduce the  
activ ities and  a c tiv ity  coeff. o f zinc a n d  copper in  these alloys. The resu lts 
a re  p resen ted  graphically  an d  in  th e  form  o f tab les. A pplication  o f diffusion 
laws in th e  custom ary  form  to  diffusion phenom ena in  alloys has shown th a t  
th e  diffusion co n stan t varies w ith  com position in  a ll cases. The question  
arises as to  w hether th e  diffusion coeff. w ould becom e a co n stan t, independent 
o f concen tra tion  th ro u g h o u t a  single phase  i f  th e  concen tra tion  g rad ien t in 
th e  diffusion eq uation  were replaced by  an  a c tiv ity  g rad ien t. The activ ities 
de term ined  as described above are  applied  to  previous d a ta  on diffusion in 
copper—zinc an d  iron—carbon alloys, an d  i t  is concluded th a t  a c tiv ity  is m ore 
fun d am en ta l th a n  concentra tion  in  th e  process o f diffusion. The driv ing  
force is p rov ided  b y  a  difference in  free energy. The process o f  diffusion is 
exam ined in de ta il on these lines, and  i t  is concluded th a t  in  b inary  
su b s titu tio n a l solid solutions th e  results agree b e tte r  w ith  a  d irec t exchange 
o f a tom s on ad jacen t la ttice  points, th a n  w ith  a  process involving hole- 
diffusion m echanism . I n  general, chem ical an d  rad io -active  m ethods for 
determ ining diffusion ra te s  in  su b s titu tiona l solid  so lu tions w ill n o t m easure 
th e  sam e process.— W . H .-R .

“•Interaction and Structure in Copper-Zinc Alloys. C. E rn es t B irchenall 
(M etals Technol., 1947, 14, (4 ); A .I .M .M .E .  Tech. Publ. No. 2169, 8 pp .).— 
The w ork o f B irchenall an d  Mehl (see preceding ab s trac t)  ind icates th a t ,  in so 
fa r  as i t  is justifiable  to  speak of bond stren g th s betw een ad jacen t atom s in  an  
a lloy , th e  C u -Z n  bond  is stronger th a n  th e  C u-C u or Z n -Z n  bonds, th e  las t 
n am ed  being th e  w eakest o f th e  th ree . A ssum ing th a t  th is  order o f stab ility  
is  th e  sam e in  th e  d ifferent phases o f th e  copper-zinc  system , th e  stab le  phase 
should  be th a t  w hich provides for th e  g rea tes t ra tio  o f  Cu—Zn to  Z n -Z n  pairs. 
A t 50 a t.-%  zinc, th e  body-cen tred  cubic la ttic e  fulfils th is  condition w ith  
respec t to  th e  face-centred  cubic la ttice , w hile a t  a  com position Cu5Zn8 th e  
o rdered  y-phase satisfies th is  condition  b e tte r  th a n  th e  body-centred  cubic 
phase.— W . H .-R .
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Corrosion-Resistant [Hastelloy] Alloys.  (Steel, 1946, 119, (5), 70-75,

112).—The oorrosion-resistance a n d  w orking properties o f  fo u r “ H a s te llo y ” 
nickel-base alloys (exact com position u n sta ted ) a re  described. R ecom m ended 
m achining speeds an d  feeds a n d  abrasives for g rinding are  given.—M. A. V.

Magnesium and Magnesium Alloys. Allen G. G ray (Steel, 1946, 119, (17),
92-96, 112, 115, 116).— M agnesium  alloys a re  described an d  th e  com position 
and  properties o f  th e  com m oner alloys tab u la te d . C apacities a n d  production  
d a ta  an d  costs a t  a  n u m b er o f p lan ts  a re  given. A pplications, a n d  facto rs o f  
im portance to  th e  designer a re  review ed.— M. A . V.

*Rates of High-Temperature Oxidation of Magnesium and Magnesium Alloys. 
T. E . L eontis an d  E . N . R hines (M etallurgia , 1947, 36, (213), 171).—-Abridged 
from  M etals Technol., 1946, 13, (4 ); see M et. A bs., 1946, 13, 350.— J .  L . T.

*Influenee of Strain Rate and Temperature on the Mechanical Properties of 
Monel Metal and Copper. D. J .  M cAdam , J r . ,  G. W . Geil, an d  D . H . W oodard  
(Amer. Soc. Test. M at. P reprint, 1946, (54), 49 pp .).— T he conditions w hich m ay  
cause failure by  in te rcry s ta llin e  cracking a t  th e  com m encem ent o f th e  th ird  
stage o f creep are  (co n tra ry  to  th e  p revailing  view) a  sufficiently low ra te  o f 
stra in ing  or a  h igh  tes tin g  tem p . In  a  n o rm al te s t,  th e  creep ra te  increases in  
th e  th ird  stage o f  creep owing to  necking o f th e  specim en. T he re su lt is th a t  
d u c tility  increases, i t  being considered th a t  th e n  “  th e  increase in  th e  technical 
cohesive s tre n g th  w ith  th e  s tra in  ra te  is ra th e r  g rea ter th a n  th e  increase in  th e  
flow ra te  ” . T he effects o f  creep ra te  a n d  tem p , were s tud ied  by  creep te s ts  
on cold-draw n M onel m eta l a t  700°—1000° P . (370°-538° C.) an d  on  cold-rolled, 
oxygen-free copper a t  110 °-3 7 5 °P . (43°—191° C.), th e  s tra in  ra te  being 
m ain tained  approx . const, by  rep ea ted ly  decreasing th e  load. B y  com bining 
th e  resu lts  w ith  p reviously  published  d a ta , curves are derived  show ing th e  
influence o f  tem p , a n d  s tra in  ra te  on  th e  s tre n g th  an d  d u c tility  o f  th e  m etals 
over th e  w hole range from  —100° C. to  th e  m .p .— J .  C. C.

*Graphite Formation in Cast Irons and in Nickel-Carbon and Cobalt-Carbon 
Alloys. H . M orrogh a n d  W . J .  W illiam s (J . Iro n  Steel In s t.,  1947, 155, (3), 
321-371; a n d  Iron  and Steel, 1947, 20, (6), 241-257 ; discussion, 288-289).—- 
The first p a r t  o f  th is  p ap er is m ain ly  a  critica l review , a t  considerable leng th , o f 
published in fo rm ation  on th e  m eta llog raphy  an d  m echanism  o f solidification 
of cast irons, w ith  p a r ticu la r  reference to  th e  m ode o f  fo rm ation  o f  th e  
g rap h ite ; cu rren t theories are  discussed in  som e d e ta il. T his section  also 
contains a  nu m b er o f  ex p erim en tal observations m ade  b y  th e  au th o rs  ; i t  is 
shown th a t  th e  graphite-refining ac tio n  o f t ita n iu m  an d  zirconium  is due to  
the  presence o f carbides o f these  elem ents, an d  th e  existence o f tw o different 
kinds o f inverse chill is d em onstra ted . The experim en tal w ork rep o rted  in  th e  
succeeding sections is  concerned w ith  th e  system s n icke l-carbon  a n d  c o b a lt-  
carbon an d  th e  analogy  betw een these  a n d  th e  iro n -ca rb o n —silicon system . 
G raphite  fo rm ation  in  these  system s was stud ied  m icroscopically a n d  by  
therm al analysis, a n d  th e  s tru c tu re s  o f hypo- a n d  h y per-eu tec tic  alloys were 
shown to  be closely sim ilar to  those ob tain ing  in  cas t irons ; g rap h ite  stru c tu res  
o f bo th  th e  norm al flake an d  undercooled varie ties were ob tained , th e  eu tectic  
tem p, o f th e  fo rm er being h igher th a n  th a t  o f  th e  la tte r .  T he existence o f 
th e  carbides N i3C a n d  Co3C w as d em onstra ted . W hen  eu tectic  a n d  h y p e r
eutectic  alloys in  these  system s solidify norm ally , coarse g rap h ite  separates 
directly  from  th e  m elt an d  a  eu tectic  o f  g rap h ite  a n d  solid so lu tion  results , 
b u t i f  solidification is accom panied  b y  undercooling, a  eu tectic  o f solid solution 
and  carbide is form ed w hich subsequen tly  decom poses, y ielding a  fine dispersed 
eutectic  s tru c tu re  o f  g rap h ite  in solid solu tion . T he presence o f su lphur in 
th e  alloys ten d s to  p rev en t th e  fo rm ation  o f undercooled s truc tu res. The 
alloys are susceptible to  inocu lation  by  g raph ite . Spherulitic  g raph ite  is 
form ed during th e  solidification o f these  alloys w hen calcium  or m agnesium  
is p re sen t; like undercooled g rap h ite , such  s tru c tu res  are  th o u g h t to  be
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form ed by decom position o f th e  carbide, th e  effect o f th e  calcium  and  m agnesium  
being p a rtia lly  to  suppress th e  tran sfo rm ation , w hich th en  tak es place a t  
lower tem p ., yielding spheru litic  in stead  o f undercooled graph ite . Spherulitic  
s tru c tu res  are  m ore easily  produced in  n ickel-carbon  alloys th a n  in  cobalt>- 
carbon a llo y s ; in  th e  form er th ey  m ay be produced  b y  rap id  cooling. The 
au th o rs  confirm ed th e  findings o f  E ash  th a t  undercooled s tru c tu res  in  cast 
iro n  re su lt from  tran sfo rm atio n  o f carbide eutectic. W hen specim ens, 
5 -7  g. in  w eight, o f irons w hich norm ally  y ield  undercooled s truc tu res, were 
quenched im m ediately  a f te r  solidification was com plete, w hite-iron stru c tu res  
w ere o b ta in e d ; th e  s tru c tu re  ob ta ined  in  th is  w ay differed from  a norm al 
w hite-iron  s tru c tu re  in  th a t  th e  carbide was plate-like. Spherulitic  s truc tu res 
m ay , in  certa in  conditions, be produced in  cast irons w ith o u t h e a t-trea tm en t. 
V ariations betw een th e  d ifferent system s, in  th e  ease w ith  w hich spherulitic  
s tru c tu re s  m ay  be produced, are  ascribed to  differences in  th e  persistence o f 
th e  carbides, F e 3C being m ost a n d  N i3C least p e rsisten t. A general discussion 
o f undercooling phenom ena is presen ted . U ndercooling in cast irons, n icke l- 
carbon, an d  cobalt-ca rb o n  alloys is com pared w ith  th a t  occurring in  m odified 
a lum inium -silicon alloys, an d  reference is m ade to  th e  existence of m etastab le  
eu tectics in  th e  system s z in c -an tim o n y , cadm ium -arsen ic , an d  iro n -  
phosphorus, due to  th e  suppression o f peritec tic  reactions.— R . W . R .

* Thermodynamic Studies of Dilute Solutions in Molten Binary [Tin] Alloys. 
Jo h n  A. Y anko, A. E . D rake, an d  F ra n k  H ovorka  (Trans. Electrochem. Soc., 
1946, 89, 3 57-371; discussion, 371-372).— See M et. A bs., 1946, 13, 248.

III.-S T R U C T U R E  

(Metallography ; Macrography ; Crystal Structure.)
[F or a ll a b s trac ts  on th e  co n stitu tio n  o f a lloy  system s, including X -ray  

studies, see I I .— P roperties o f A lloys.]

*X-Ray Studies of the Superficial Deformation of Single Crystals of Iron and 
Aluminium by Mechanical Polishing. Jacq u es B énard  an d  P au l Lacom be 
(M étaux et Corrosion, 1946, 21, (246), 30-31).— A note  to  th e  Académ ie des 
Sciences. The s tru c tu re  o f single crysta ls o f  iron an d  alum inium  a fte r  
abrasion  w ith  No. 2 em ery (5-10 p. grain-size) has been investigated , using th e  
back-reflection technique, b o th  d irec tly  an d  a f te r  rem oval o f 20 p  an d  60 p 
layers by  e lectro ly tic  polishing. The ab rad ed  surfaces gave diffraction rings 
ind icating  random  orien ta tion  o f c ry sta l fragm ents, while a t  an  in term ediate  
d e p th  th e  rings were incom plete, ind icating  a  degree o f preferred  orien tation . 
A t g rea te r d ep th s from  th e  surface, th e  L aue spots becam e progressively 
clearer, corresponding to  th e  underly ing  crystal. The preferred o rien tation  
observed seem ed p rincipally  re la ted  to  th e  o rien tation  o f th e  underlying 
c ry sta l an d  n o t to  be influenced by  th e  d irection  o f abrasion .—A. B. W.

Back-Reflection Diagrams in X-Ray Crystallography, Technique and 
Applications. Jacq u es B énard  (M étaux et Corrosion, 1946, 21, (247), 33—40).— 
The principles an d  advantages o f th e  high-angle, back-reflection m ethod  w ith  
a  calib ration  substance are briefly explained ; su itab le  cam eras are described 
an d  a  num ber o f exam ples o f applications given. The la tte r  include th e  
d e te rm ina tion  of la ttice  param eters in  solid solutions and  th e  s tu d y  o f th e ir  
va ria tio n  in  diffusion layers, and  th e  s tu d y  of superficial deform ation caused by  
abrasion  (see preceding ab strac t).— A. B. W .

*Interaction and Structure in Copper-Zinc Alloys. (Birchenall). See p. 34.
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*A New Method for Making Rapid and Accurate Estimates of Grain-Size.

Frederick C. H u ll (M etals Technol., 1947, 14, (4) ; A .I .M .M .B .  Tech. Publ. 
No. 2160, 13 pp .).— The m eth o d  is based  upon  a  com parison o f th e  im age of 
the  sam ple on th e  ground-glass p la te  o f a  m eta llograph  w ith  a  grain-size 
standard  tran sp aren cy  illu m in a ted  by  tran sm itte d  ligh t. The m agnification 
o f the  im age is varied  b y  a lte rin g  th e  ex tension  o f  th e  bellows o f th e  m eta llo 
graph u n til th e  grain-sizes o f th e  s ta n d a rd  an d  o f th e  specim en ap p ear 
identical. T his is m ore ra p id  th a n  m ethods involving th e  tak in g  of 
photographs, an d  is m ore accu rate  th a n  m ethods in  w hich a n  im age is 
com pared w ith  s ta n d a rd  photograph ic  p rin ts . V arious o th er m ethods of 
m easuring grain-sizes are  described, a n d  th e ir  errors a re  discussed.— W . H .-R .

The Diffraction of Electrons and Its Applications. J .  J .  T rilla t (Experientia, 
1947, 3, (3), 85-95).— [In  F rench]. T he th eo ry  an d  technique  o f électron- 
diffraction m ethods are  ou tlined . The ap p licatio n  o f th is  techn ique  in  th e  
following fields is described : d e term ina tion  o f crystalline  s tru c tu re  an d  its  
m odifications, a n d  th e  s tu d y  o f deposited  m etals, superficial ox idation  an d  
adsorption, polished surfaces an d  th e  surface s ta te , f a tty  substances an d  th e ir  
application  to  lubrication , physico-chem ical phenom ena, a n d  th e  in te rn a l 
s truc tu re  o f gaseous m olecules.—S. J .  K .

Conference on Industrial Applications of X-Rays, Prague, December 1945. 
J .  B énard  (M étaux et Corrosion, 1946, 21, (246), 25-27).-—A  brief review  o f th e  
proceedings. The g rea te r p a r t  o f  th e  conference was d evo ted  to  th e  
consideration o f  app lications to  m etals. Synopses o f  com m unications are 
given un d er these  heads : deform ation , precision determ ina tions o f p aram eters, 
identification o f co n stitu en ts o f a  m ix tu re , a n d  rad iography .—A. B. W.

Determination of the Size of Sub-Microscopic Particles by X-Rays. A. 
G uinier (U .S . B ur. M ines In form . Circ., 1946, (7391), 17 pp .).— T ran sla ted  
from  J .  Chim . P hys., 1943, 40, 133.— J .  L . T.

Applied Photography. George A. Jones (Discovery, 1947, 8, (6), 184-188). 
—Am ong th e  uses o f p ho tography  d em o n stra ted  a t  th e  E x h ib itio n  o f A pplied 
Pho tography  recen tly  held  in  L ondon by  K odak , L td ., were th e  reproduction  
o f line draw ings on  sensitized  m eta l, pho to-elastic  analysis fo r analysing 
stresses, a n d  electron  a n d  X -ray  diffraction.— J .  L . T.

V.— POW DER METALLURGY

Carbides in Powder Metallurgy. Jam es R . Longwell (Steel, 1946, 119, (23), 
130, 132, 159-160, 162).— The properties o f p a r ts  m ade from  h a rd  m eta l 
carbides w ith  m etallic  b inders a re  sum m arized .—M. A. V.

Germans Failed in Search for Sintered Carbide Substitute. H . Crum p 
(Indust. D iam ond R ev., 1946, JN .S .] ,  6, (68), 205).— A  sum m ary  o f Product. 
Eng. and M anagement, 1945, i ll , 122; an d  Chem. Age, 1945, 53, 577.

— R . W . R .
Copper-Base Powder-Metallurgy Parts. H e rb e rt Chase (M aterials and  

M ethods, 1946, 24, (6), 1439-1444).— Sm all m achine p a r ts  a re  now  m ade from  
porous bronzes, as well as bearings, flam e a rre s te rs , a n d  diffusers. Copper 
and  b rass pow ders a re  also used com m ercially . Som e applications a re  d e 
scribed a n d  illu s tra te d .— J . C. C.

A Challenge : Powder Metallurgy. A. J .  L angham m er (M odern M etals, 
1947, 3, (5), 13).— I n  L .’s opinion, progress in  th e  pow der m eta llu rgy  of 
alum inium  will be im peded u n til  a n  oxide-free pow der has been produced.

—N . B. V.
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VI.— CORROSION AND RELATED PHENOMENA

*Some Aspects oi the Corrosion of Aluminium. P. F . Thom pson (J . Council 
Sci. Indust. Research, Australia , 1946, 19, (2), 157—165).— Iso therm al t im e -  
p o ten tia l an d  also tem p .-p o te n tia l curves o f alum inium  m icro-electrodes 
(0-05 m m .2) im m ersed in  various n e u tra l g lyco l-w ater coolants are reported  
an d  discussed in  re la tion  to  corrosion behaviour. P o ten tia ls  o f —1-18 and 
— 1-31 V. on th e  sa tu ra ted  calom el scale have  been observed during  abrasion 
in  such solutions, while th e  lim iting  p o ten tia l necessary to  produce hydrogen 
bubbles on a lum inium  is estim a ted  a t  —0-96 V. In  confirm ation, hydrogen- 
bubble evolution  has been observed w ith  th e  m icroscope, a t  scratches during  
abrasion  an d  for a  few seconds a fterw ards, on alum inium  surfaces im m ersed 
in  n eu tra l solutions.—A. B . W .

^Corrosion Tests of Multi-Arc-Welded High-Strength Aluminium Alloys 
[24S and 75S]. Loren W . Sm ith  {Trans. Electrochem. Soc., 1946, 89, 83 -103 ; 
discussion, 103).— In v estiga tions are rep o rted  on th e  corrosion-resistance o f 
w elded alum inium  alloys 24S (copper 4-2; m anganese 0 -6 ; m agnesium , iron, 
silicon 1-5; and  a lum inium  93-7% ) an d  75S (zinc 5-5, m agnesium  2-5, copper
1-6, chrom ium  0-27, m anganese 0-20, and  a lum inium  89-93% ), b o th  w ith  and  
w ithou t alum inium  cladding. B are a lloy  is susceptible to  in te rg ran u la r 
corrosion to  a  very  m arked  degree in  th e  as-w elded condition, on e ith e r side 
o f th e  w eld bead. H e a t-trea ted  welds offer increased resistance to  in te r
g ran u la r corrosion te s ts , b u t th e  overheated  zone canno t be resto red  to  th e  
condition  o f th e  p a ren t sheet by  h ea t- trea tm en t. A lum inium  cladding 
p ro tec ts  th e  alloys very  effectively. The ra te  o f corrosion for A lclad 24S 
welded specim ens is n o t g reatly  accelerated  by  th e  application  o f h igh stresses. 
W ith  w elded A lclad 75S in  th e  h e a t- tre a te d  condition, stress-corrosion cracking 
was observed in  chrom ic acid  +  sodium  chloride +  d ichrom ate  solution, b u t 
n o t in  boiling 6%  sodium  chloride so lu tion . F u rth e r  lab o ra to ry  w ork 
correlated  w ith  field-service d a ta  appears to  be necessary.—A. B. W .

*Corrosion Studies on Electrolytic Chromium. N orm an H ackerm an  and  
D onald  I .  M arshall {Trans. Electrochem. Soc., 1946, 89, 195-204; discussion, 
20A-205).— See M et. A bs., 1946, 13, 252.

*Corrosion of Metals. Metals in Aircraft-Engine Cooling Systems [Copper, 
Iron, Aluminium]. P . F . Thom pson {Australian Council fo r  Aeronautics, 
Report No. ACA24, 1946, 54 pp .).— The m echanism  o f corrosion is described. 
The add ition  o f trie thanolam ine  phosphate  (T .E .A .P .) to  glycol renders i t  
c o n d u c tin g ; also, a  condensation  process occurs, producing a caram el-like 
substance. P u re  de-aerated  glycol has no effect on copper, iron, or alum inium  
(even a t  170° C.), b u t aera tion  produces a tta c k  in th e  cold on  copper a n d  iron, 
in  sp ite  o f th e  add ition  of T .E .A .P . Sodium  m ercaptobenzothiazole serves to  
in h ib it th e  inh ib ito r T .E .A .P ., an d  th e  add ition  o f su lphonated  oils is n o t 
rea lly  effective. A deta iled  s tu d y  has been m ade of th e  corrosion of copper, 
iron, an d  alum inium , using sm all electrodes (0-05 m m .2 in  area). Copper : 
th e  add ition  o f T .E .A .P . to  glycol resu lts in  com plex ion form ation  and  
subsequent deposition of th e  copper elsewhere w ith  consequent corrosion. 
The fac t th a t  glycol is hygroscopic ensures th e  presence o f w ater. Iron  : 
T .E .A .P . has no m arked effect on th e  corrosion of iron  in  glycol solutions. I t  
tak es some tim e  fo r a  cathodic film to  be b u ilt up  on an  iron surface. 
A lu m in iu m  : A  m ore de ta iled  s tu d y  has been m ade in  th is  case, including 
continuous abrasion  o f th e  surface produced by adding a n  abrasive pow der 
to  th e  liq u id  an d  passing a gas th ro u g h  i t  to  secure th e  necessary scouring 
action . The existence o f tw o p o ten tia l-tem p . zones is indicated , corresponding 
to  stab ilized  an d  unstabilized  films, th e  form er calling for considerable
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abrasive action  to  expose a  fresh  surface. These tw o ty p es o f film  m ay 
correspond to  a  d ifferent degree o f  h y d ra tio n  o r involve th e  fo rm ation  o f a  
peroxide.— S. J .  K .

A Review of Factors Affecting the Corrosion of Iron and Steel Used in 
Building. D avid  W . Jam es-C arring ton  (Structural Eng., 1946, 24, (9), 4 4 9 - 
499).—T he p ractica lly  m ost im p o rta n t resu lts  o f  investigations o f atm ospheric  
corrosion an d  its  m echanism , as well as com bative  m easures a t  p resen t 
available, a re  effectively review ed.— A. B . W .

*Corrosion-Resistance of Magnesium and Certain of Its Alloys Under Various 
Accelerated Atmospheric Conditions. R . R . Rogers, D . A. T e tu , a n d  H . L iv ing 
stone (Electrochem. Soc. Preprin t N o. 90-25, 1946, 315-322 ; an d  (sum m ary) 
M etal In d .,  1947, 70, (1), 9—10).— In v estiga tions o f th e  corrosion-resistance o f 
com m ercially pure  m agnesium  a n d  o f th e  m agnesium  alloys A Z31X, AZ61X, 
and  M -l are  reported . A ccelerated  te s ts  were used, rep resen ta tive  o f th e  
following conditions : (1) in land  indoor atm ospheric, (2) in land  ou tdoor
atm ospheric, a n d  (3) m arine a tm ospheric. The accelerated  corrosion 
procedures used  were : (1) h u m id ity  cab inet w ith  100%  re la tiv e  h u m id ity  a t  
4 9 ° d ;l0 C. a n d  w ith  a ir  c ircu la tion , for 70 days, (2) exposure to  o rd in ary  
a ir a t  ab o u t 38° C. in  th e  ra d ia tio n  from  a n  arc, w ith  3 m in. tap -w a te r  sp ray  
ou t o f every  20 m in. th ro u g h o u t th e  te s t  o f  40 days a c tu a l ru n n in g  tim e, an d  
(3) sa lt-sp ray  cab inet a t  35c,zlr l-5 0 C. w ith  20%  sodium  chloride solu tion , 
m ain ta ined  a t  p H  6-8-7-1, used  fo r th e  sp ray , th is  te s t  lasting  from  24 to  
60 days according to  corrosion-resistance. The resu lts  ind ica te  good resistance 
to  corrosion in  th e  first tw o conditions, b u t m uch less resistance in  th e  th ird . 
I t  is po in ted  o u t th a t  resistance to  m arine  conditions should  be sa tis fac to ry  fo r 
m ost o f  these m ateria ls w hen properly  p ro tec ted  w ith  p a in t.—A. B. W .

*Tin-Zinc Coatings [Corrosion Properties].  (T in  and its Uses, 1946,
(17), 5 -8 , 14).— Corrosion te s ts  in  sa lt sp ray , h u m id ity  cham ber, a n d  out-door 
exposure o f t in -z in c , t in , zinc, an d  cadm ium  coatings o f various thicknesses 
on m ild steel a re  com pared. The tin -z in c  coatings show ed o u tstan d in g  
corrosion-resistance, as is clearly  a p p a re n t in  colour rep roductions o f th e  te s t  
series. Two com positions are  p a rticu la rly  a ttrac tiv e , th e  80%  tin -2 0 %  zinc, 
w hich has been  applied  to  steel chassis o f rad io  sets, a n d  th e  50%  tin -5 0 %  
zinc, w hich is p referable w hen a  considerable degree o f  sacrificial action  is 
desirable, as when a coating is requ ired  to  w ith s tan d  m echanical dam age. 
B o th  alloys a re  easily  solderable. O ther possible app lications a re  also 
envisaged, such as u n derlay  fo r n ickel-chrom ium  au tom obile p lating .

— A. B. W .
Corrosion of Galvanized Hot-W ater Storage Tanks. J .  M. B ialosky (J. 

A m er. Water W orks Assoc., 1946, 38, (9), 1012-1017 ¡ discussion, 1017-1020).—  
The various in te rn a l a n d  ex te rn a l facto rs hav ing  a bearing  on th e  corrosion of 
galvanized ho t-w a te r storage tan k s  are  discussed, as well as th e  different 
views held  by  various au tho rities on th e  re la tive  im portance o f these factors, 
especially in  seeking to  explain  th e  a p p aren t d im inu tion  o f ta n k  service life 
in  some circum stances in recen t years. Owen Bice, discussing th e  paper, 
p u ts  th e  conflicting requ irem ents o f so ft-w ater su p p ly  a n d  ta n k  life very  
c learly , an d  cites in te resting  observations on th e  corrosion o f steel an d  zinc, 
b o th  coupled a n d  separately , by  P ittsb u rg h  w a te r (p H  6-7) a t  176° P . (80° C.) 
to  w hich vary in g  “  Calgon ” add itions h a d  been m ade.— A. B. W.

The Mechanism of Oxidation and Tarnishing. U . R . E v an s  (Electrochem. 
Soc. P reprint No. 9 1 - 5 ,1947, 73-96).—V arious re la tions betw een film thickness 
an d  tim e  are  observed : rectilinear, logarithm ic, a n d  parabolic . O utw ard  
m igration  o f cations an d  e lectrons th ro u g h  an  ad h eren t film, norm ally  by  
la ttic e  defects, gives rise to  parabo lic  film  grow th, b u t  m echanical break-dow ns 
due to  com pressional stresses m ay  lead  to  o th er tim e re la tions. B listering, 
w hich is likely i f  adhesion  is poor a n d  cohesion good, should  lead  to  rectilinear
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or logarithm ic th icken ing  according as th e  r if ts  in  th e  b lis te r w all do o r do n o t 
ad m it tarn ish ing  gas. F lak ing  should lead  to  periodical recom m encem ent o f 
ra p id  a tta ck . Shear cracking, w hich is likely  i f  cohesion is poor and  adhesion 
good, m ay  produce parabolic , rectilinear, or in te rm ed iate  form s o f grow th. 
The th eo ry  is app lied  to  in te rp re t th e  resu lts  o f  V ernon an d  o thers, and  
p a rticu la rly  to  explain w hy conditions ob tain ing  a t  th e  tim e when a  specimen 
is first exposed decide th e  corrosion ra te , w hich often  continues unchanged 
even i f  conditions subsequen tly  a lte r.— A. B . W.

Corrosion Fatigue. G. T . D unkley  (M ech. World, 1947, 122, (3160), 137- 
141).—A n e lem entary  discussion o f th e  m echanism  o f corrosion fa tigue and  of 
th e  corrosion-fatigue p roperties o f ferrous and  non-ferrous a llo y s ; m eans of 
m inim izing corrosion-fatigue failures a re  described.— R . W . R .

*The Chemical De-Scaling of Boilers. R.- H . B urns (J . In s t. Heating 
Ventilating E ng., 1947, 14, (139), 376-392; discussion, 392-403).— The effect 
o f  add ing  inh ib ito rs to  th e  acid  (hydrochloric acid, 31 w t.-% , d ilu ted  1 : 7 and  
1 : 10 w ith  cold an d  h o t w ater, respectively) has been investigated . 
P re lim inary  te s ts  show ed th a t  hexam ine an d  glue a re  th e  m ost effective organic 
inh ib ito rs an d  th a t  th e  ad d itio n  o f  copper su lp h a te  is n o t advantageous. 
F in a lly , using I j —1.2%  o f size o r 0-3%  of hexam ine (less effective in ho t 
solutions), th e  a tta c k  on  m ild  steel was found to  be negligible, on w rought iron 
only little , an d  on cast iron  considerable (though  less w ith  hexam ine). Copper 
a lloys were b u t slig h tly  a ttack ed , an d  inh ib ito rs were o f lit t le  value. There 
was a  tendency  to  th e  rem oval o f ab o u t 0-00001 in . o f  th e  m eta l before th e  
in h ib ito r becam e effective. D etails o f recom m ended procedures are described 
fo r th e  trea tm e n t o f  (i) L ancashire ty pe, (ii) ho t-w a te r supply , and  (iii) w ater- 
tu b e  boilers, aim ed a t  ensuring  th e  p roper m ixing a n d  circulation  o f th e  acid, 
to g eth e r w ith  sim ple contro l te s ts .— 8 . J .  K .

Glossary of Terms Used in Corrosion. (Electrochem. Soc. Preprint No. 
90-12, 1946, 8 pp .).— This glossary was prepared  for inclusion in th e  fo rth 
coming Corrosion H andbook , sponsored by  th e  E lectrochem ical Society and  
to  be published by  Jo h n  W iley an d  Sons, In c ., N ew  Y ork. I t  is th e  resu lt o f 
th e  jo in t efforts o f th e  E d ito ria l A dvisory B oard  o f th e  Corrosion H andbook  an d  
Sub-C om m ittee V o f  th e  A m erican C o-O rdinating C om m ittee on Corrosion.

—A. B. W.

VII.— PROTECTION 
(Other than by Electrodeposition.)

The Hardness of Anodic Coatings on Aluminium. W . Schw an (Indust. 
D iam ond Rev., 1946, [N.S.], 6, (63), 51).—See M et. A bs., 1945, 12, 186.

— R . W . R .
*Surface Hardening of Aluminium. K . G. R obinson a n d  B. W . M ott 

(Product Eng., 1947, 18, (7), 133—134).— Condensed from  M etallurg ia; see 
M et. A bs., 1947, 14, 323.— J .  L . T.

Calorizing. B. J .  Sayles (Corrosion and M aterial Protection, 1946, 3, (7),
11- 12).— The original calorizing process for steel p a r ts  was a  single trea tm e n t 
o f 4—6 h r. a t  1800° F . (982° C.) in  alum inium -contain ing pow der, producing 
surface alloying to  a  d ep th  o f ab o u t 0-0008 in. contain ing ab o u t 60%  
alum inium . Such coatings were b rittle  an d  th e  bond  w eak. A second-stage 
diffusion trea tm e n t o f ab o u t 48 hr. a t  th e  sam e tem p ., b u t in  absence o f 
cem en ta tion  m ateria l, was developed la te r, an d  th is  enables th e  a lum inium  
co n ten t to  be d is trib u ted  th rough  a  d ep th  o f 0-030-0-040 in ., w ith  an  
alum inium  co n ten t o f  20-25%  a t  th e  surface. Such coatings have some 
d u c tility , an d  articles can be b en t a fte r trea tm e n t p roviding th e  bends a re  no t
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too sharp  an d  th e  tem p , is n o t below a  red  hea t. In fo rm atio n  on costs o f 
trea tm en t an d  econom ic app lications is included.—A. B. W .

The Treatment of Magnesium in Chromic Solutions. Je a n  F rasch  (M etaux  
et Corrosion, 1946, 21, (245), 11-18).— The n a tu re  o f th e  action  o f various 
solutions on m agnesium  is corre lated  w ith  th e  electrode p o ten tia l assum ed by 
the  m eta l in  th e  solu tion , viz. pickling, less th a n  0-8 V . ; chem ical coating, 
more th a n  1-35 V . ; an d  galvanic anodic coating, 0 8 -1 -3  V., a ll po ten tia ls 
being referred  to  th e  sa tu ra te d  calom el electrode. In  th e  galvanic process, 
th e  m agnesium  o b jec t is connected  to  a  g rap h ite  cathode im m ersed in  th e  b a th  
th rough  an  ex te rn a l resistance. The process is s ta te d  to  have th e  following 
advantages com pared w ith  chem ical coating  : (1) less a tta c k  an d  hence
preservation  of d im en sio n s; (2) contro l o f po rosity  a n d  th ickness o f  coating by 
varia tion  of electrical conditions, b a th  com position, an d  tim e o f t r e a tm e n t ; 
(3) a  single b a th  com position serves fo r a ll m agnesium  alloys ; (4) th is  ty p e  o f 
ha th  does n o t a tta c k  iron, alum in ium , o r copper, or alloys o f these m etals, and  
i t  is th u s  possible to  t r e a t  assem blages o f these  m eta ls  w ith  m agnesium ;
(5) th e  b a th s  a re  easily  m ain ta ined , an d  th e  chrom ic acid  consum ption  per 
u n it a rea  tre a te d  is qu ite  lo w ; a n d  (6) th e  p ro tec tio n  afforded by  anodic 
coatings is superior to  th a t  o f chem ical coatings a n d  m ay  be fu r th e r  im proved 
by sealing w ith  paraffin  or b y  p a in ting . T he b a th s  used  range ab o u t th e  
following com position : C r0 3 10, M nC 0 3 6, an d  H 2S 0 4 1-7-5 g ./l .,  w ith  p H
2-8-4-5.—A. B . W .

*Magnesium as a Galvanic Anode: Some Factors Affecting Its Performance.
H. A. B obinson (Electrochem. Soc. P reprint No. 90-4 , 1946, 4 9 -7 1 ; and  
(sum m ary) M etal In d .,  1946, 69, (21), 426).— Perform ance characte ris tics o f 
th e  m agnesium  anode have been stu d ied  in  th e  lab o ra to ry  un d er carefully  
contro lled  conditions. The m ethods an d  ap p a ra tu s  used  are illu s tra te d  and  
discussed. The general conclusions derived  from  th is  w ork are  as follows : 
(1) The p o ten tia l o f th e  m agnesium  anode is am ple for cathodic-pro tection  
purposes in  m ost n a tu ra lly  occurring e lectro ly tes. (2) B o th  anode cu rren t 
efficiency an d  th e  un ifo rm ity  o f anode consum ption  im prove w ith  increasing 
c.d. Efficiencies o f 5 0 -60%  (approx. 500-600 am p ./h r ./lb .)  a re  ob ta ined  
w ith  m agnesium  alloy  anodes fo r c.d. in  excess o f 50-100 m .a m p ./f t.2 (5-4— 
10-8 m .am p ./d m .2). (3) The h ig h -p u rity  m agnesium -alum in ium  an d  mag-
n esium -a lum in ium -z inc  alloys operate  m uch m ore efficiently th a n  pure  
com m ercial m agnesium  a t  c.d. up  to  ab o u t 700 m .a m p ./f t.2 (75 m .am p ./d m .2). 
O f th e  various com positions tes ted , th e  m agnesium -6%  a lu m in iu m - 
3 %  zinc-0-2%  m anganese a lloy  exh ib its  th e  best over-all perform ance 
characteristics. (4) S a tu ra ted  aqueous solu tions o f e ith e r C aS 0 4 o r MgSOs 
provide th e  m ost generally  sa tis fac to ry  e lectro ly tes for m agnesium  anode 
operation . A n e lectro ly te  p H  o f  9-5-10-5 is best. H igher p H  values produce 
po larization , a n d  lower p H  values reduce cu rren t efficiency b y  stim u la tin g  
local corrosion.— A. B. W .

*Advancements in Nickel-Dipping Practice. G. H . M cIn ty re  (B u ll. Am er. 
Ceram. Soc., 1946, 25, (9), 333-337).— E xp erim en ta l d a ta  are p resen ted  to  
su b s ta n tia te  recom m endations fo r good nickel-flash practices. These are 
pa rticu la rly  ad ap tab le  to  surfaces for one-coat w h ite  app lication  d irec tly  on 
steel, b u t  a re  also advan tageous for regu lar g round  coat. Procedures for 
large-scale p roduction  as well as research  stud ies have show n th a t  th e  following 
conditions an d  sequence o f operations give a n  effective nickel coating  on steel 
w ith o u t th e  dangers a tte n d a n t on th e  use  o f iron sa lts  : (1) a fte r  acid  pickle, 
5 m in. rinse in su lphuric  acid (p H  3-0-3-5) a t  room  te m p . ; (2) nickel dip, | —1 | 
oz. single nickel sa lts  pe r gal. (preferably  1 oz./gal.), p H  3-0-3-5 (ad justed  by  
sulphuric  acid  o r caustic  soda add itions b u t  no  boric acid  or am m onium  salts), 
m ain ta ined  a t  155° E . (68-3° C.), a n d  tim e o f d ipping chosen to  su it p la n t con
d itions ; (3) rinsing  should  be avo ided  i f  possible, b u t where necessary should
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be sulphuric acid  (pTA 3-0) w ith  m inim um  tim e lag betw een nickel d ip  and  
subsequent neu tra liz ing  d i p ; (4) tw o n eu tra lizer tan k s  should  be used, th e  
first fa irly  strong  an d  th e  second w eaker. T he solu tions should  be operated  
a t  140° P . (60° C.) an d  free from  carbonates. Two a lte rn a tiv e  com positions 
a re  : (a) 0-4 oz. sodium  cyanide and  0-2 oz. sodium  hydroxide pe r gal. for 
1J m in., an d  (6) 0-12 oz. sodium  cyanide an d  0-10 oz. sodium  hydrox ide per 
gal. for 2 |  m in .—A. B. W .

Nickel-Zinc Corronizing. L . C. C onradi (Corrosion and M aterial Protection, 
1946, 3, (7), 12-13).— N ickel-zinc diffused coatings are produced by  heat- 
t re a tm e n t a t  700° P . (371° C.) o f objects prev iously  e lectrop lated  w ith  nickel 
(n ex t to  basis m etal) and  zinc. T he re su lta n t coating consists o f some 
residual nickel, nickel-zinc alloys, a n d  possib ly  som e free zinc a t  th e  outside. 
C om parative sa lt-sp ray  corrosion te s ts  o f  specim ens w ith  zinc an d  nickel-zinc 
e lectrodeposited  coatings an d  n ickel-z inc  diffused coatings are  reported , and  
show  considerably less corrosion fo r th e  diffused coats. A pplications and  
costs are  briefly discussed.—A. B. W .

Hot-Dip Galvanizing Practice. W illiam  H . Spowers, J r .  (Steel, 1946, 119, 
(7), 108-110, 130-131; (9), 100, 103-104, 106; (10), 127-128; (11), 136-138, 
140, 155; (12), 122, 124; (13), 149-150, 152; (14), 74, 76, 78, 102, 105; (15), 
134, 137, 172-174; (17), 118, 121, 137-141; (18), 114, 116, 126, 128, 130; 
(19), 118-120 ; (21), 112-114; (22), 88-90, 92 ; (23), 123, 126,129.— W . G. A.

Full Automatic Hot Zinc Galvanizing of Tanks. R aym ond  P . Lodford 
(Iro n  Age, 1947, 160, (5), 56—60).— L. exp lains th e  advan tages o f fu lly  
au to m atic  m ethods o f ho t zinc galvanizing an d  describes several exam ples o f 
“  conveyorized ” tank-galvan izing  installations, including th e  m ake-up and  
o th er characteristics o f b a th s  for m echanical operation .— J .  H . W .

Zinc Spraying. Jo h n  H o w at (Corrosion and M aterial Protection, 1946, 3, 
(7), 8 - 1 0 ; an d  (abridged) Products F in ish ing , 1947, 11, (6), 74, 76).— The 
capabilities o f  th is  m eth o d  o f zinc coating are  lis ted  an d  exam ples o f 
app lications an d  perform ance in  service given.— A. B . W .

Zinc-Coating Structural Members. ------- (Steel, 1946, 119, (10), 122).—
S tru c tu ra l m em bers o f  bridges have  been zinc sprayed  to  im prove corrosion- 
resistance.— M. A. V.

*The Use of Metallic Pigments in the Preparation of Protective Paints [Zinc, 
Magnesium, Aluminium]. J .  E . O. M ayne (J . Soo. Chem. In d .,  1947, 66, (3),
93-95).— Incorpora tion  o f zinc d u st in  a  po lysty rene lacquer produced a  p a in t 
film  w ith  appreciable conductiv ity , while m agnesium  an d  alum inium  pow ders 
d id  n o t do so. M easurem ent o f th e  electrode p o ten tia l o f a  steel specim en 
coated  w ith  th e  p a in t an d  hav ing  a  scratch  on th e  surface to  expose th e  iron, 
p a r tly  im m ersed in  sea w ater, show ed th a t  w ith  zinc th e  p o ten tia l was sim ilar 
to  th a t  o f zinc w hereas w ith  m agnesium  an d  a lum inium  i t  differed lit t le  from  
th a t  o f iron. E v en  a fte r  3 m onths’ exposure, th e  zinc specim en was free 
from  ru s t a t  th e  scratch . These differences in  behaviour m ay  be a ttr ib u te d  
to  v a ria tions in  th e  p roperties o f  th e  respective oxide films.— S. J .  K .

Preparation of Metals for Painting. R . E . G w yther (Corrosion and M aterial 
Protection, 1947, 4, (2), 8, 10-11).— Presen ted  a t  th e  sym posium  on “ M odern 
M etal P ro tec tio n  ”  held  in Cleveland, Septem ber 1946, by  th e  local sections o f 
th e  A m erican Chemical Society, th e  A m erican In s t i tu te  o f Chemical Engineers, 
a n d  th e  E lectrochem ical Society.— J . L . T.

Anti-Corrosive Protection of Metals by Phosphatization. J .  H . P ryd lender 
(Rev. Produits Chim ., 1946, 49, (19/20), 171—175).— The use o f phosphate 
coatings fo r th e  p ro tec tio n  o f m etals is briefly review ed w ith  reference to  
p a te n ts  an d  recen t B ritish  an d  G erm an articles un d er th e  heads : fundam en ta l 
p rin c ip les ; surface p re p a ra tio n ; b a th  com position, tim e, an d  t e m p .; 
p hosphating  non-ferrous m etals ; phosphate  coatings to  prom ote lu b r ic a tio n ; 
a n d  legal aspects.— A. B. W .
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Formation and Application of Phosphate Coatings. V an M. D arsey  and. 

W alter R . C avanagh (Electrochem. Soc. P reprin t No. 91—1, 1947, 1 -1 4 ; an d  
(sum m ary) Products F in ish ing , 1947, 11, (5), 66, 68).— The evolution  o f th e  
phosphate coating o f m eta ls is ou tlined , a n d  th e  th eo ry  o f th e ir  fo rm ation  is 
discussed. The app lications o f such coatings (i) fo r corrosion p reven tion , 
(ii) as a  base fo r p a in t, (iii) to  reduce w ear, an d  (iv) as an  a id  in  deep draw ing, 
are reviewed fo r ferrous m ateria ls , zinc a n d  zinc alloys, a n d  a lum in ium  a n d  
alum inium  alloys.— A. B. W .

Temperature-Resistant Ceramic-Base Coatings for Metals. W . J .  P lanken- 
horn an d  T erry  F . N ew kirk  (In d u s t . Heating, 1947, 14, (2), 296-297).—A 
sum m ary o f Section V I o f R e p o rt No. 16 o f th e  D ep artm en t o f Ceram ic 
Engineering o f th e  U n iversity  o f Illino is.— W . G. A.

New Coatings and Applications Expand Use of Porcelain Enamels [for Melt
ing Pots &c.]. (-------) See p. 56.

VIII.— ELECTRODEPOSITION

Electroplating on Aluminium. E . G. W est (J . Electrodepositors' Tech. Soc., 
1946, 21, 2 11-226 ; discussion, 29 0 -2 9 3 ; an d  M etal In d .,  1946, 69, (11), 2 2 4 - 
226; (13), 264^266, 268).— The cleaning an d  special surface trea tm e n ts  
applied  to  a lum in ium  as a  p re lim inary  to  deposition o f coatings are  surveyed  
and  discussed in  d e ta il. Surface tre a tm e n ts  m ay  be sum m arized  as follows : 
(1) m echanical roughening, (2) chem ical etch ing , (3) sim ultaneous chem ical 
etching a n d  fo rm ation  o f a n  im m ersion deposit, (4) anodic ox idation , followed 
by  m odification or com plete rem oval o f  th e  anodic film, a n d  (5) anodic 
ox idation  to  produce a  porous film  w hich p e rm its d irec t p la tin g  a n d  anchoring  
of th e  deposit. A t p resen t, th e  im m ersion deposits have  given sa tis fac to ry  
resu lts  in d ustria lly , especially th e  zinc im m ersion process. Anodic trea tm e n ts  
are prom ising, b u t  n o t w idely accep ted  y e t. R eferences to  technica l lite ra tu re  
an d  to  p a te n ts  a re  included.—A. B. W.

*Routine Control of Brass-Plating Processes. Polarographic, Electro
chemical, and Chemical Analysis of Plating Solutions and Deposits. (Zentler- 
Gordon an d  R oberts). See p. 50.

^Electrochemical Jet Method for Determining the Local Thickness of Metallic 
Electrodeposits [Chromium, Nickel, Copper, Tin, Zinc, and Cadmium]. A. 
O garev (M etal In d .,  1947, 70, (19), 338-340).—A  tran s la tio n  o iZ h u r . P riklad . 
K h im ., 1946, 19, (3), 311-315 ; see M et. A bs., 1947, 14, 117.— J .  L . T.

^Distribution of Current Along a Cylindrical Anode Inside of a Concentric 
Tube. A rnold  W eisselberg a n d  S taff (Electrochem. Soc. Preprin t No. 90-1 , 
1946,1—8).— The p o ten tia l an d  c u rren t d istrib u tio n s derived  on th e  assum ptions 
o f uniform  so lu tion  resistance, finite anode resistance (cu rren t en tering  a t  one 
end), negligible cathode resistance, a n d  electrode po larizations in d ependen t o f 
c .d ., have  been com pared in  a  p rac tica l case w ith  d irec t d e te rm inations o f 
p o ten tia ls  a n d  (converting  c.d. in to  th icknesses o f  deposit, m aking use o f th e  
know n b a th  c.d.—current-efficiency characteristics) w ith  th e  d is trib u tio n  o f 
deposit. T he case in  question  was in te rn a l chrom ium  p la tin g  o f gun  barrels, 
an d  agreem ent w as sa tisfac to ry .—A. B. W .

*The Electrodeposition of Cobalt and Nickel from Co-Ordination Compounds. 
M argaret D avis K ram er, Sherlock Sw ann, J r . ,  a n d  Jo h n  C. B aila r, J r .  
(Electrochem. Soc. Preprin t No. 90-27, 1946, 339-345).— D eposition  on copper 
cathodes fo r periods o f 5—15 m in., from  cobaltic , cobaltous, a n d  nickel am m ines 
w ith  various co-ordinating  groups a t  a  concen tra tion  o f  0-5% , h as been 
s tud ied . T he resu lts  suggest th a t  th e  n a tu re  o f th e  co-ordinating groups, as 
well as th e  s ta b ili ty  o f  th e  com plex ions, a re  im p o rta n t in  determ ining th e  
ch aracte r o f  th e  deposit. I n  th e  case o f  cobaltic  am m ines, th e  q u a lity  o f p la te
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de te rio ra ted  on  passing from  com plexes w ith  e thylenediam ine to  propylene- 
diam ine, an d  fu rth e r on passing to  those w ith  bu ty lenediam ine and  stilbene- 
diam ine.— A. B . W .

*The Protective Value of Lead and Lead -Tin [Electro-] Deposits on Steel. 
A. H . D uR ose (Trans. Electrochem. Soc., 1946, 89, 4 17-428 ; discussion, 
429^132).— See M et. A bs., 1946, 13, 256.

*The Control of p H  in Nickel-Plating Solutions. H . B andes (Electrochem. 
Soc. P reprint No. 90-34, 1946, 423-437).— E q u atio n s are given for com puting 
th e  am o u n t o f acid  or base ad d itio n  necessary to  low er o r ra ise  th e  p H  o f 
n ickel-p la ting  solutions o f th e  W a tts  ty pe. The equations a re  derived from  
glass-electrode titra tio n  curves o f a  series o f solutions in  w hich nickel sa lt 
(su lphate  a n d  chloride) an d  boric acid  concentra tions were system atically  
varied . Fam ilies o f iso-pH  curves a re  p lo tted  re la ting  one o f th e  concentrations 
as variab le , y , w ith  th e  ad d itio n  o f s tan d ard  acid  to  1 1. o f solution, x, necessary 
to  reduce th e  p H  from  a  d a tu m  value o f 5-35 to  th e  v a lue  perta in in g  to  th e  
p a rticu la r  curve. These curves are  approx . linear, y  — m x  +  b, an d  tab les 
a re  given o f th e  param eters m  an d  b for nickel su lphate , nickel chloride, and  
boric acid  concentra tions varied  singly w ith  o th er concentrations const. The 
ad d itio n  o f acid, Ax, necessary to  produce a  desired  change in  p H  from  p H j  to  
p H 2 is ev id en tly  th e  difference o f th e  abscissae a t  th e  concen tra tion  y  to  th e  
tw o iso-jjH  curves in v o lv e d ; or, in  term s o f  th e  param eters, w ith  subscrip ts 
1 ^&nd 2 corresponding to  th e  tw o p H ’s, A x  =  [(y — b,)(m , — m^) +  
roflfci — 62)]/mi • ™2- I n  th e  ra re  cases w hen an  increase o f p H  is desired, Ax 
is negative, an d  th e  equ iva len t ad d itio n  o f nickel carbonate  o r hydroxide of 
know n titra tio n  value is m ade. N ickel su lpha te  ac ts  as a  buffer over th e  p H  
in te rv al 3-25-4-0, while boric acid  a c ts  as a  buffer above p H  4-0.— A. B. W .

Nickel Baths Containing Sodium Sulphate. A. Po llack  (Oalvano, 1947, 16, 
(120), 9-11).—A  tran s la tio n  from  Oberfldchentechn.; see M et. A bs., 1945, 12, 
117.—J .  L . T.

*The Electrodeposition of Speculum. R . M. Angles, F . V. Jones, J .  W . Price, 
an d  J .  W . C uthbertson  (Oalvano, 1947, 16, (124), 10 -1 2 ; (125), 11-13).—  
F rom  J .  Electrodepositors' Tech. Soc., 1946, 21, 19—44 ; see M et. A bs., 1 9 4 6 ,13, 
175.— J .  L . T.

Continuous Electro-Tinning of Steel Strip in the Manufacture of Tinplate 
[“  Ferrostan ”  Process]. C. F renkel (J . Electrodepositors’ Tech. Soc., 1946, 21,
129-139; discussion, 143-148).— The p la n t developed by  th e  C am egie- 
Illinois Steel C orporation  fo r th e  e lectro-tinning o f steel s tr ip  by  th e  
“  F e rro s tan  ” process is described. E leven  such p lan ts  are in  operation  in  
U .S.A ., an d  a p la n t o f  th is  ty p e  is under construction  in  S. W ales. I t  is 
po in ted  ou t th a t  though  m ost e lectro -tinp la te  produced during  th e  w ar h ad  
0-5 lb. t in  per base box, coatings o f  any  th ickness can be produced  by  th is  
process. F u rth e r, e lectro -tinp la te  was developed before th e  w ar, and , 
th o u g h  applications were g rea tly  accelerated  by  th e  w ar, i t  w as fa r from  a  
w ar-tim e expedient. The operating  d a ta  for a  “ F e rro s ta n  ” line are briefly 
as follows : (1) speed, 300-1000 f t . /m in . ; (2) an n u al o u tp u t, ab o u t 1,000,000 
base boxes ; (3) s trip  : 30-36 in. wide, 30-32  gauge, len g th  pe r coil 1-2  miles, 
w eight 4-5-10 to n s ; (4) line consists o f : coil holder, double shear, welder, 
looping p it, pinhole detector, electro-lim it gauge, a lk a li cleaner, washer, 
pickle, scrubber, p lating , scrubber, d rier, p inhole detecto r, em ulsion oiling, 
flying shear, b ranner, an d  p i le rs ; (5) p la tin g  : stannous su lp h a te  electro ly te, 
c.d. ab o u t 200 a m p ./f t.2.—A. B . W .

Electrical Equipment for Continuous Strip Electro-Tinning Lines. P. F . 
Grove (J . Electrodepositors' Tech. Soc., 1946, 21, 139-142).— The handling, 
p la ting , reflowing, an d  inspection  eq u ipm en t a re  briefly surveyed. The 
handling  is d iv ided in to  th ree  m ain  sections for contro l : e n try  end, p lating
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zone, a n d  finishing end . V ariable-speed drives are  operated  in  gi-oups from  
variable-voltage generators . F o r  p la tin g -cu rren t supply, th e  ad v an tag es an d  
d isadvantages o f  m o to r generato rs a n d  rectifiers o f  copper oxide an d  selenium  
types are  com pared. Selenium  rectifiers a re  m ost efficient, an d  being oil- 
im m ersed are  p ro tec ted  from  corrosion, b u t  are  expensive. M otor generato rs 
were, how ever, specified fo r th e  S. W ales p la n t  b u ilt un d er w ar conditions. 
Reflowing, i.e. th e  m elting  o f th e  t in  coat, can be carried  o u t b y  several 
m ethods. T he e lectrical ones a re  considered to  be th e  best. T hey a re  : 
conduction, a n d  high  frequency. In  th e  form er, cu rren t is passed  th ro u g h  
th e  m oving str ip  from  conductor ro lls , and , by  su itab le  location  o f quenching, 
p ick-up of t in  on th e  e x it  conductor ro ll is avoided. I n  H .F . reflowing, th e  
s trip  passes th ro u g h  a n  in d u c to r supplied  w ith  H .F . cu rren t a t  a b o u t 200,000 
c./s. from  a  valve genera tor. In itia l  cost a n d  rep lacem ents a re  considerable 
fo r th e  H .F . eq u ipm en t, a n d  conduction  h ea tin g  is likely  to  be p re-em inen t 
fo r som e tim e.— A. B. W .

*Electro-Tinplate. II.— The Influence of Coating Thickness on the Porosity 
and Resistance to Corrosion of Electro-Tinplate. R . K err, R . M. Angles, and  
K . W . Caulfield (J . Soc. Chem. In d .,  1947, 66, (1), 5 -7 ).— W hen su b jected  to  
porosity  te s ts  (th iocyanate , ho t-w a te r, hum id ity -cham ber, sa lt-sp ray , an d  
outdoor-exposure), no  appreciab le  difference in  behav iour w as observed 
betw een th e  deposits ob ta in ed  in  stan n o u s su lp h a te  a n d  sodium  sta n n a te  
b a th s . I n  th e  range s tu d ied  (corresponding to  2-133  oz. o f  t in  pe r basis box), 
th ere  was a  m ark ed  falling  off in  th e  p ro tec tio n  afforded below 8 oz., a n d  w ith  
ou tdoor exposure only th e  th ick es t coatings gave a  long-term  resistance.

— S. J .  K .
*Electro-Tinplate. III.— The Influence of Pickling Conditions on the 

Porosity and Corrosion-Resistance of Electro-Tinplate. K . W . Caulfield, 
R . K err, an d  R . M. Angles (J . Soc. Chem. In d .,  1947, 66, (1), 7 -11).— Cf. 
preceding a b s trac t. T he re la tiv e  effects o f  pickling  in  su lphuric, n itric , 
phosphoric, hydrochloric, an d  m ix tu res  o f su lphuric  a n d  perchloric  a n d  o f 
phosphoric an d  chrom ic acids, an d  o f anodic e tch ing  an d  pickling, on  p la te s  
tin n e d  in  acid  a n d  a lka line  b a th s  (8 oz ./basis box) have  been s tud ied . On th e  
basis o f  these te s ts  i t  is recom m ended t h a t : (1) a lka line  b a th  deposits be 
pickled for 20-30  sec. in  6%  sulphuric  acid, in h ib ited  w ith  “  S tan n in e  ” , a t  
85° C . ; (2) acid  b a th  deposits be given anodic tre a tm e n t in  42%  su lphuric  
acid  a t  room  tem p , w ith  a  c.d. o f  200 a m p ./f t .2 ; an d  (3) 1 : 1 hydroch loric  acid  
be used  for e ith e r ty p e  o f deposit, p ickling  fo r 30 sec .-5  m in. a t  room  tem p ., 
th is  tre a tm e n t g iving sligh tly  poorer re su lts  h u t  being sim ple to  carry  ou t.

Electrodepositing Tin-Zinc. J .  W . C u th b ertso n  (T in  and its Uses, 1946,
(17), 13).— The conditions recom m ended for deposition  o f t in -z in c  coatings on 
m ild steel a re  :

80 :2 0  Tin-Zinc. 50 :50  Tin-Ziuc.

Tin content o f bath, g ./I.
Zine content of bath , g./l.
Free sodium hydroxide, g./l. . 
Sodium cyanide, g./l.
Cathode c.d., am p ./ft.2 .
Temp. . . . . . .
Anodes . . . . .

30 
2-5 
4-6 
25 

15-30 
70° C. (158° F.) 

80% t in - 20%  zinc

30
8

6- 8 .
50 

15-30 
70° C. (158° F.) 

50% tin -50%  zinc

Iro n  tan k s  are  sa tis fac to ry . I t  is im p o rta n t fo r a ll tin  to  be in  th e  s ta n n a te  
form . T his is achieved b y  m ain ta in in g  th e  anodes in  a  film ed condition , as
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in  t in  p la ting  from  a s ta n n a te  b a th . A t 15 a m p ./f t.2, deposits o f ab o u t 0-0005 
in . th ickness a re  ob tained  from  th e  above-m entioned b a th s in \  h r.—A. B. W .

*Co-Deposition of Tungsten and Nickel from an Aqueous Ammoniacal 
Citrate Bath. L u th e r E . V aaler an d  M. L. H o lt (Electrochem. Soc. P reprint 
No. 90-9 , 1946, 151-162 ; an d  M etal In d .,  1946, 69, (21), 434-436).— D eposits 
contain ing  10-35%  tu n g sten  were o b ta ined  from  a  b a th  contain ing  sodium  
tu n g sta te , citric  acid, nickel su lphate , an d  am m onium  hydroxide. The m ax. 
tu n g sten  co n ten t was ob tained  from  a b a th  w ith  low nickel con ten t, high 
tu n g s ta te  concen tra tion , y H  o f ab o u t 7, h igh tem p ., an d  a  fa irly  high c.d. 
The m ost sa tisfac to ry  b a th  contained 20 g. N iS 0 4,6H 20 ; 50 g. N a2W 0 4,2H 20  ; 
a n d  66 g. citric  acid  pe r litre , w ith  sufficient am m onia to  give a  p H  of 8. A t 
70° C. w ith  a  c.d. o f 7-15 am p ./d m .2, b rig h t sh iny deposits containing ab o u t 
35%  tu n g sten  were ob ta ined  w ith  a  cathodio efficiency o f 4 0 -45% . The 
tu n g sten  co n ten t o f deposits an d  th e  cu rren t efficiency were lower a t  lower 
tem p . C obalt a n d  iron  were also co-deposited w hen th e ir  su lphates were 
su b s titu te d  for th e  nickel su lp h a te  in  th is  b a th .— A. B . W .

Electroplating of Zinc. Leo Schm idt (Corrosion and M aterial Protection,
1946, 3, (7), 10-11).— The advan tages an d  d isadvantages o f th e  acid  and  
cyanide zinc b a th s  a re  briefly com pared, an d  m inim um  thicknesses su itab le  
for various ty p es o f  exposure recom m ended. C hrom ate trea tm e n t o f coatings 
is advoca ted  to  prolong useful p ro tec tion , or as a  pre lim inary  to  pain ting .

—A. B. W .
Bright Zinc Plating Cuts Costs at Philco Plant. Clarence W . S m ith  (Iro n  

Age, 1947, 160, (2), 46-50).— S. describes th e  equ ipm en t an d  procedure for 
b rig h t zinc-plating  sheet-m etal rad io  an d  television p a rts , giving a  step-by- 
step  descrip tion  o f th e  p la tin g  cycles, an d  deta iling  solu tions, tim es, and  
tem p . I t  is claim ed th a t  a  g rea t econom y is effected by  th e  su b s titu tio n  of 
b rig h t zinc p la ting  for cadm ium  p lating .— J .  H . W .

The Adhesion of Electrodeposits.— IV. A. L . Ferguson  (M onthly Rev. 
Am er. Electroplaters' Soc., 1946, 33, (7), 760).—A dditional references to  a  paper 
b y  F ., M onthly Rev. Am er. Electroplaters' Soc., 1946, 33, (6), 620-629, 632- 
6 3 5 ; see M et. A bs., 1947, 14, 117.— J .  L . T.

Defects in Plating Solutions and Their Remedies. P . B erger (J . Electro
depositors' Tech. Soc., 1946, 21, 195-209; discussion, 289 ; an d  M etal In d .,
1947, 70, (11), 171—173 ; (13), 206—208).— The rem edies given are those w hich 
a p rac tica l m an  w ith  th e  usual facilities o f a  p la ting  shop a t  his disposal can 
reasonably  be expected  to  em ploy. The following ty p es o f solutions are 
covered : brass, cadm ium  (cyanide), chrom ium , copper (acid and  cyanide), 
lead  (fluoborate an d  su lpham ate), nickel (W a tts ’ ty p e  an d  brigh t), silver, t in  
(stan n ate), an d  zinc (cyanide).—A. B. W .

Analysis of Electroplating “  Strike ”  Solutions.   (Steel, 1 9 4 6 ,119, (6),
124r-125, 141, 144).— A d ip -ty p e  cell is recom m ended for th e  e lectro ly tic  
analysis o f  silver an d  copper “  strik e  ”  b a th s  fo r ro u tin e  control. The 
experim ental procedure is described.—M. A. V.

Periodic Reverse-Current Electroplating.    (Mech. World, 1947, 122,
(3159), 122).-—In  th is  m ethod , w hich m ay  be used w ith  norm al p la ting  baths, 
th e  cu rren t is briefly reversed a t  freq u en t in te rv a ls  ; these  reversals have  the  
effect o f  dep la ting  an y  unsound or inferior m eta l deposited  during  th e  previous 
p la tin g  period. A  ty p ica l cycle consists o f  a  p la tin g  period o f 2—40 sec. 
follow ed by  a  reversal lasting  J - 5  sec. G reater sm oothness, brightness, and 
den sity  o f th e  deposit, increased p la ting  speed, an d  o th er advantages accrue 
from  use o f th e  m ethod.— R . W . R .

Specifications are Essential to Electroplating Finishing Operations. C. E . 
H eussner a n d  Carl O. D urb in  (Products F in ishing, 1947, 11, (6), 68, 70, 72, 
74).—A p ap er p resen ted  a t  th e  second annual sym posium  on “ M odern M etal 
P ro tec tio n  ” , a t  C leveland, U .S.A .—J .  L . T.
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Some Impressions of Electroplating in U.S.A. A. W . H o th ersa ll (J . 

Electrodepositors’ Tech. Soc., 1946, 21, 171-179; discussion, 28 3 -2 8 6 ; and  
(condensed) M etal In d .,  1946, 68, (23), 456—458).— Specifications fo r nickel an d  
chromium  p la te  a re  com pared w ith  corresponding B ritish  ones. A m erican 
electrodeposition p ractice  is th e n  surveyed  u n d e r th e  following heads : b rig h t 
nickel, py rophosphate  copper, p a tte rn  a n d  colour p la ting , corronizing, silver 
plating o f bearings, chrom ium  p la tin g  o f cylinder bores, t in  a n d  zinc p la ting  of 
steel strip , m iscellaneous (covering brass im m ersion  deposition  on alum in ium , 
anodic cleaning, ag ita tio n , H u ll-cell th ickness tes tin g , a n d  tra in ing ), and  
research a n d  developm ent. Selected  references to  A m erican  technica l 
lite ra tu re  a re  given.— A. B. W .

Military Applications of Electroplating in World War II. W illiam  B lum  
(Electrochem. Soc. Preprin t No. 90-32, 1946, 403—410; also M etallurgia, 1947, 
35, (209), 24 6 -2 4 8 ; an d  M etal F in ish ing , 1947, 45, (1), 66- 68).— I n  th is  b rie f 
survey, consideration  is given to  e lectrop la ting  o f e ig h t d ifferent m eta ls o r 
classes o f  deposit, viz. h a rd  a n d  porous chrom ium , nickel, copper, zinc and  
cadm ium , lead, tin , silver, a n d  p la tinum -group  m eta ls .— A. B. W .

IX .— ELECTROMETALLURGY AND ELECTROCHEMISTRY

(Other than Electrodeposition.)

Electrolytic Cobalt : A Commercially Feasible Process. F . K . Shelton , 
R u th  E . C hurchw ard, J .  C. S tah l, a n d  C. W . D avis (Electrochem. Soc. P reprin t 
No. 91-4 , 1947, 55-71).— A m ethod  o f  electro-w inning cobalt from  co baltite  
ores (arsenical sulphide) is described w hich has been successfully o p erated  in  a  
p ilo t p la n t p roducing 5 lb . (2-3 kg.) cobalt pe r d ay . T he process com prises :
(i) ro a s t in g ; (ii) caustic  leach to  rem ove over 80%  o f  th e  a rse n ic ; (iii) acid  
leach o f  residue w ith  a n  over-all cobalt recovery  o f above 9 8 % ; (iv) ferric  
a rsen a te  p rec ip ita tio n  from  leach  liquor in  th e  p H  range 4-0—4-5, follow ed by  
t re a tm e n t w ith  H 2S un d er pressure a t  p H  2-0 to  rem ove acid  sulphide group 
m eta ls  a n d  z in c ; (v) a  final iron  p rec ip ita tio n  b y  aera tio n  a t  70° C. w ith  p H  
ad ju s ted  to  betw een  4 a n d  5 ;  (vi) p rec ip ita tio n  o f  cobalt carbonate  from  th e  
purified so lu tion  a t  25° C. in  th e  p H  range 6-48-7-2 w ith  purified soda ash 
so lu tio n ; (vii) recovery  o f  th e  less-pure carbonate  from  th e  f iltra te  in  th e  p H  
range 8 -5 -8 -8 ; a n d  (viii) electrodeposition  o f cobalt from  cobalt su lp h a te  or 
fluoborate e lectro ly te  (p repared  from  th e  pure  C oC 03) o p era ted  a t  60° C. a t  
25 a m p ./f t .2 using  lead  anodes, an d  in  th e  case o f th e  C oS04 e lec tro ly te  in  th e  
p H  range 1-2-1-5. T he C oS04 appears to  be preferable on accoun t o f  m ore 
econom ical m ain tenance. Spectrographic analyses o f cobalt m eta l produced 
in  tw o cam paigns show ed 99-2 a n d  99-1%  cobalt, 0-74 a n d  0-81%  nickel, and  
traces o f  a lum in ium , calcium , copper, iron, lead, m agnesium , silicon, a n d  zinc.

— A. B. W .
*The Influence o i Crystal Face on the Electrochemical Properties of a Single 

Crystal of Copper. H en ry  Leidheiser, J r . ,  a n d  A llan  T. G w athm ey (Electro
chem. Soc. P reprin t N o. 91-6 , 1947, 97—108).—E x p erim en ts  a re  described and  
discussed in  w hich spherical single c ry sta ls were su b jected  to  various e lectro 
chem ical t re a tm e n ts  in  a  ty p ica l acid  copper su lp h a te  e lectro ly te  (containing 
205 g ./l. o f C uS 04,5H 20  a n d  48-8 g ./l. conc. su lphuric  acid). On sim ple 
im m ersion in  th e  aera ted  e lectro ly te , (111) faces were g rea tly  a tta ck e d  and  
(100) faces were u n a ttack ed . Anodic tre a tm e n t converted  th e  sphere in to  an  
o c tahedron  w ith  faces paralle l to  (111), these  being m ost rap id ly  a tta ck ed  
a n d  th e  (100) faces m ost slowly. On cathod ic  tre a tm e n t a t  low c.d ., th e  
in itia l ra te  o f  deposition  was g rea tes t on  (111) faces a n d  least on (100) fa c e s ; 
a t  h igher c.d., th e  deposit on (100) faces becam e polycrystalline, b u t th a t  on
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th e  (111) faces rem ained  m onocrystalline. A.C. (60 c./s.) a t  h igh  c.d. led  to  
th e  developm ent o f faces paralle l to  (100). C athodic tre a tm e n t a t  a  low c.d. 
w ith  superim posed A.C. gave re su lts  vary ing  from  those ob ta ined  w ithou t 
A.C. fo r low superim posed c.d. to  those ob tained  w ith  A.C. alone when th is  
c.d. was high. R eplacem ent reac tions w ith  d ilu te  silver n itra te  a n d  gold 
chloride v a ried  w ith  c ry sta l face as revealed  b y  p a tte rn s  ob tained  on d ipping 
c ry sta ls in  such solutions. W hen tw o specim ens p repared  to  expose only 
( 100) an d  ( 111) faces respectively  were im m ersed in ae ra ted  e lectro ly te , th e  
(100) was 0-0065-0-0057 V. positive  w ith  respect to  th e  (111); w hen im m ersed 
in  boiled e lectro ly te  th e  difference was 0-0022 V. o f th e  sam e sign b u t  rose to  
0-0059 V. on bubbling  a ir  th ro u g h  th e  solu tion .— A. B. W .

Electrolytic Production and Use of Lithium. -------(J . Four Elect., 1947,
56, (2), 24).— R ep rin ted  from  Echo M ines M U ., 1946, p. 194.— J .  L . T.

*Electrolysis of Manganese Into a Metal Cathode from Suspensions of 
Manganese Oxide and Carbon in Molten Manganous Chloride. B urke C art
w righ t an d  S. P . R a v itz  (Trans. Electrochem. Soc., 1946 ,89 ,373-382 ; discussion, 
382).— See M et. A bs., 1946, 13, 257.

*The Transference Number of Nickel in a Nickel Sulphate Solution. C. J .  B. 
Z itek  an d  H . J .  M cD onald (TranS. Electrochem. Soc., 1946, 89, 433-441 ; 
discussion, 441—442).— D eterm ina tions were m ade a t  4 0 ° + 0 T °  C. in  a  
0-lA -N iSO 4 so lu tion  by  th e  g rav im etric  (H itto rf)  m ethod, using a  m odified 
F in d lay  cell. E x tra p o la tio n  to  zero hydrogen evolution, i.e. 100%  cathode 
efficiency, gave a n  average value for th e  tra n sp o rt  num ber o f 0-366.—A. B . W .

*An Electrolytic Method for Pointing Tungsten Wires. W . G. P fan n  (M etals 
Technol., 1947, 14, (4 ); A .I .M .M .E .  Tech. Publ. No. 2210, 4 pp .).— The 
problem  o f form ing p o in ts on tu n g sten  v ire s  from  0-002 to  0-010 in . dia. arose 
in  connection w ith  th e  use o f  silicon a n d  germ anium  p o in t-co n tac t rectifiers 
in  m icro-w ave ra d ar. T he m ethod  described involves e lectro ly tic  poin ting  
in  a n  aqueous so lu tion  (38 w t.-% ) o f po tassium  hydroxide, to  w hich a  l ittle  
cupric chloride is added . The m ethod  is flexible, an d  differences in  w ire size, 
o r in  th e  shape o f th e  p o in t desired, involve only changes in  th e  value  o f th e  
shu t-off curren t.— W . H .-R .

Rectification and Power Supply for the Electrolytic Industry. T. R . R hea 
a n d  B. R . Connell (Electrochem. Soc. P reprint No. 90-5 , 1946, 73-93).— The 
conversion equ ipm en t in sta lled  in  th e  U .S.A. an d  C anada for th e  e lectro ly tic  
in d u stry  (alum inium , m agnesium , chlorine, copper, an d  zinc) is surveyed 
in d u stry  b y  in d u stry , pay ing  a tte n tio n  to  size and  ty p e  o f equ ipm ent, i.e. 
w hether ro ta tin g  or rectifier. O f th e  g ran d  to ta l  o f  approx . 4-5 m illion kW ., 
a b o u t 3-5 m illion is m ercury-arc rectifier equ ipm ent. A  discussion o f th e  
advan tages an d  d isadvantages o f  ro ta tin g  a p p ara tu s  a n d  rectifiers is given.

— A. B . W .
Electric Metering of Electrolytic Pot Lines. E . L . K irk  (Electrochem. Soc. 

Preprint No. 90-8 , 1946, 139-150).— The requ irem ents o f ad eq u a te  m etering 
a re  s ta ted , a  ty p ica l (m agnesium ) pot-line m etering  in sta lla tio n  is described, 
ty p ica l m etered  load  d a ta  are presen ted , m ethods o f im proving th e  accuracy 
o f m etering  are  suggested, an d  th e  econom ic value  o f ad eq u a te  m etering is 
em phasized. M etered D.C. d a ta  have  n o t such  a  h igh assurance o f accuracy 
a s  A.C., an d  y e t i t  is o f th e  g rea tes t im portance fo r operating  ad ju s tm en ts  on 
th e  p lan t. Checking D.C. m eters d irec tly  is difficult, an d  a  procedure based 
on calcu la ted  conversion losses has p roved  useful in  th e  daily  checking o f D .C., 
kW h., an d  ind ica ted  D.C. am pere readings. An instance is given o f such 
checking, enabling  discrepancies in  th e  operation  o f tw o p o t lines to  be 
explained an d  elim inated  w ith  consequent im provem ent in  efficiency.

—A. B . W .
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X.— REFINING

The Production of Beryllium Compounds, Metal, and Alloys. H en ry  C. 
Kawecki (Trans. Electrochem. Soc., 1946, 89, 229—245; discussion, 258-261).— 
See M et. A bs., 1946, 13, 241.

The Production of Beryllium Oxide and Beryllium Copper. B engt R . F . 
K jellgren (Trans. Electrochem. Soc., 1946, 89, 247—2 58; discussion, 258—261 ; 
and (condensed) M etal In d .,  1946, 68, (20), 385-388).— See M et. A bs., 1 9 4 6 ,13, 
247.

The Production of Metallic Calcium by Thermal Reduction. C. C. Loomis 
(Trans. Electrochem. Soc., 1946, 89, 207—224; discussion, 225—228).— See M et. 
Abs., 1946, 13, 241.

Lead Refining. W . T. Isbe ll (M etal In d .,  1947, 71, (3), 47-48).— A bridged 
from M etals Technol., 1947, 14, (3 ); see M et. A bs., 1947, 14, 392.— J .  L. T.

^Laboratory Preparation of Lithium Metal by Vacuum Metallurgy. W . J .  
K roll an d  A. W . Schlechten (M etals Technol., 1947 ,14, (4) ;  A .I .M .M .E .  Tech. 
Publ. No. 2179, 9 pp .).— L ith ium  m eta l was produced  read ily  by  th e  reduction  
of L i20 -C a O  m ix tu res w ith  silicon or a lum inium  in  a  vacuum  o f less th a n  one 
m icron a t  950°-1000° C. R ecoveries o f b e tte r  th a n  75%  o f th e  lith iu m  co n ten t 
o f th e  charge were o b tained  w ith  silicon, an d  b e tte r  th a n  80%  w ith  alum inium  
as reducing agen t. M agnesium —lith ium  alloys can be prepared  by  reducing 
L ijO -C aO  m ix tu res w ith  m agnesium  a t  950° C., b u t  th e  m agnesium  is too 
volatile  fo r th e  m ethod  to  be used for th e  p rep ara tio n  o f pure  lith ium . The 
lith ium  p rep ared  b y  these m ethods is v ery  pure . O ther less successful or 
unsuccessful m ethods, an d  fu rth e r possibilities, are  discussed.— W . H .-R .

* Ductile Zirconium from Zircon Sand. W . J .  K ro ll, A. W . Schlechten, and  
L. A. Y erkes (Trans. Electrochem. Soc., 1946, 89, 263-275 ; discussion, 275- 
276; an d  (sum m ary) Chem. Eng. M in . Rev., 1946, 39, (2), 5).— A process is 
described for m aking ductile  zirconium , using zircon sand  as s ta rtin g  m ateria l. 
The operations a re  as follows : (1) p roduction  o f a  m ix tu re  o f zirconium  an d  
silicon carbides by  red u ctio n  o f zircon sand  in  a  carbon  resistance furnace 
(carborundum -type  furnace) w ith  100%  zircon an d  83%  silicon reco v ery ;
(2) ch lorination  o f m ixed  carbides, w hich comm ences a t  500° C. an d  is strong ly  
exotherm ic, w ith  condensation  of zirconium  chloride in  a  condenser m ain ta ined  
a t  80° C. to  give a  p ro d u c t contain ing  only 0-05-0-3%  silicon ; (3) sub lim ation  
of chloride a t  500° C. in hydrogen to  elim inate  iron  w hich rem ains as PeC l2 
(boiling p o in t 1024° C . ) ; (4) reduction  o f purified ZrCl4 v apour w ith  m agnesium  
in a  helium  a tm o sp h e re ; (5) e lim ination  o f excess m agnesium , m agnesium  
chloride, an d  m ost o f th e  hydrogen  by d istilling off in  vacuo (1 m icron m ercury) 
a t  800°-900° C., a t  th e  sam e tim e sin tering  th e  zirconium  som ew hat, followed by 
fu rth e r degassing a n d  sin tering  in  vacuo in a  h igh-frequency fu rn a c e ; (6) re 
m elting  o f irregu lar lum ps o f m eta l in  a  vacuum -arc furnace w ith  a  low pressure 
o f helium . The ingo ts th u s  ob tained  have a b rig h t sm ooth surface, a  Brinell 
hardness nu m b er as low as 197, an d  can be ro lled  i f  th e  B rinell hardness is less 
th a n  300, a t  first h o t (700° C.) an d  th e re a fte r  cold w ith  annealing  a f te r  several 
passes. The resu lting  shee t can  be b en t cold 180° w ith o u t cracking. Solid 
zirconium  can be h e a ted  to  700° C. in  a ir w ith o u t burning. The process and  
equipm ent described is n o t lim ited  to  th e  p roduction  o f zirconium , b u t  can be 
used fo r th e  reduction  o f TaCl5, CbCl5, BeCl2, an d  UC14, w hich have boiling 
po in ts ranging from  233° to  618° C. O ther m etals such as calcium , lith ium , 
or sodium  could also be used  as reducing agen ts, b u t  m agnesium  is th e  m ost 
convenient.—A. B. W.

Zirconium Metal. D. B . A ln u tt  an d  C. L . Scheer (M etal In d .,  1946, 68,
(18), 343-345).— Condensed version o f a  p ap er read  to  th e  E lectrochem ical 
Society. See M et. A bs., 1947, 14, 392.— W . G. A.

E
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X I.— ANALYSIS

Chemical Analysis of Aluminium Alloys. F . H . Sm ith  (Light M etals, 1947, 
10, (112), 255).— A le tte r  giving th e  re su lts  o f  th e  analysis o f a  s tan d ard  
sam ple o f  “  Y  ”  alloy, p repared  by th e  L ig h t M etal F ou n d ers’ A ssociation and  
analysed  independently  in  th e  labora to ries o f  some o f th e  m em bers o f  th e  
A ssociation. These resu lts  are  com pared w ith  those ob tained  by  m em bers 
o f th e  A ssociation o f L igh t A lloy Refiners. The figures a re  in  close agreem ent.

— J .  L . T.
Determination of Small Amounts of Copper in Metallic Aluminium by 

Means of Internal Electrolysis. N . A. Suvorovskaya (M etallurgia, 1947, 36, 
(212), 110).—A bridged tran s la tio n  from  Zavod. Lab. ; see M et. A bs., 1946, 13, 
327.— M. A. V.

^Contribution to the Study of an Inorganic Semi-Quantitative Method of 
Analysis : Analysis of Chromium and Nickel. P a u l E . W enger, D . M onnier, 
a n d  Y . R usconi (A nal. Chim. Acta, 1947, 1, (3), 190-200).— [In  E nglish], 
The first p a r t  o f th e  p ap er is a  general discussion o f a  new  sem i-q u an tita tiv e  
m ethod  o f analysis, in  w hich th e  unknow n elem ent is de term ined  b y  sp o t 
reactions w ith  specific organic reagents . T he so lu tion  o f th e  unknow n 
elem ent is progressively d ilu ted  u n til  th e  lim it o f de tection  o f th e  sp o t reaction  
is reached ; th e  percentage o f th e  elem ent p resen t in  th e  original so lu tion  is 
th en  estim ated , w ith  th e  a id  o f  a  calib ra tion  curve, from  th e  d ilu tion  requ ired  
to  reach  th e  lim it o f  detection . I n  general, several reagen ts are  em ployed 
w ith  one solu tion , to  increase accuracy, and , w here o th e r ions in terfere , a  
pre lim inary  sep ara tio n  m ay  be necessary. I n  th e  succeeding sections o f th e  
paper, th e  au th o rs  p resen t m ethods an d  calib ra tion  curves fo r th e  analysis o f 
Cr and  N i, a n d  describe th e  steps in  th e  analysis o f a  C r-F e  alloy , a  N i-F e  
alloy , an d  th e  de te rm ination  of Cr an d  N i in  a  steel. R eagen ts recom m ended 
for th e  estim ation  o f Cr are gum  guaiacum , strychnine, an d  d iphenyl carbazide, 
while, fo r N i, th e  au th o rs  suggest cyclohexanedionedioxim e, rubean ic  acid, an d  
diam m onium  te tra th io cy an a to m ercu ra te .— R . W . R .

*0n  a Spot-Reaction of Cobalt. Clém ent D uval (A nal. Chim . A cta , 1947 ,1 ,
(3), 201-204).— [In  F rench], A  s tu d y  is described o f  th e  reac tio n  betw een 
Co++, a  b icarbonate , an d  H 20 2, w hich gives rise to  a  green coloration a n d  w hich 
m ay  be used  as a  m icrochem ical te s t  for Co. The green com pound has been 
iso lated  a n d  show n to  be Co carbonatocobaltate . In  th e  sp o t-tes t, tw o drops 
o f  th e  Co so lu tion  are p laced on a  tile , a  drop  o f sa tu ra ted  N a H C 0 3 solution 
a n d  a  few crysta ls o f  N a 20 2 a re  added, and , a f te r  th e  reac tion  has subsided, 
th e  colour is  stab ilized  w ith  a  c ry sta l o f  m ann ito l or a  drop  of glycerol. The 
lim it o f  de tection  is 0-43 pg ./m l., a n d  th e  te s t  is sa tisfac to ry  in  th e  presence o f 
N i. O ther ions o f th e  Co group do n o t  in terfere .— R . W . R .

*Note on the Spot Reaction of Cobalt as Potassium Hexanitritocobaltate. 
C lém ent D uval an d  C olette Soye (A nal. Chim. Acta, 1947, 1, (3), 205-206).—  
[In  F rench]. A drop  o f g lacial acetic  acid, a  drop  o f conc. po tassium  n itr ite  
so lu tion , an d  a  d rop  o f th e  Co so lu tion  are  p laced on a tile  ; a f te r  ab o u t 
2 m in. a  yellow  coloration, o r p rec ip ita te  o f  po tassium  h ex an itritocobalta te , 
appears. The abso lu te  sen sitiv ity  o f th e  reac tio n  is  0-04 p.g. o f Co. N i does 
n o t in te rfere  ; in terference b y  Cu++, V 5+, C r0 4 , an d  o th er ions is discussed.

— R . W . R .
^Routine Control of Brass-Plating Processes. Polarographic, Electrochemical, 

and Chemical Analysis of Plating Solutions and Deposits. H . E . Zentler- 
Gordon a n d  E ric  R . R o b erts (Electrochem. Soc. P reprint N o. 9 0 - 2 ,1946, 9-22  ; 
also (condensed) M etal In d .,  1946, 69, (19), 392-394 ; (21), 433-434 ; and  
(sum m ary) M etal F in ish ing , 1947, 45, (4), 66-69).—S atisfac to ry  bonding 
betw een ru b b er an d  brass depends on  b o th  com position an d  s tru c tu re  o f th e
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la tte r, an d  necessitates rig id  con tro l o f  th e  e lectrop lating  process. E ffective
ness o f  con tro l depends in  tu rn  on ra p id  an d  accu rate  analyses o f  solu tions an d  
deposits. T he d e te rm ina tions requ ired  are  Cu, Zn, CN, Fc, a n d  (C 0 3) in th e  
p la ting  so lu tion  a n d  Cu a n d  Z n in  th e  deposit. Polarographio m ethods have 
been app lied  to  th e  d e te rm in a tio n  o f Cu an d  Zn in  th e  so lu tion  a n d  also th e  
ra tio  Cu : Z n  in  deposits . I n  th e  case o f  th e  p la tin g  solu tion , a  filtered  or 
centrifuged sam ple  is ta k e n  to  dryness w ith  a n  equal vol. o f  conc. HC1 on a  
w ater b a th , ta k e n  u p  w ith  a  few d rops o f  HC1, a n d  m ade u p  to  a  su itab le  vol. 
(e.g. 100 m l.), aim ing a t  concen tra tions o f  ap p rox . 100 m g. Cu an d  40 m g. 
Zn/1. An a liq u o t p o rtion  w ith  a n  equal vol. o f  a  base solution, 4N  w ith  
respec t to  b o th  am m onia  an d  am m onium  chloride a n d  contain ing  2%  xylose, 
is th en  po larographed  over th e  range  0 to  —2-1 V., or, in  th e  case o f a  n o n 
recording po larograph  (e.g. a  voltam oscope), read ings a re  ta k e n  a t  —0-25 V., 
betw een th e  Cu steps, a t  —0-9 V., betw een  th e  Cu a n d  Z n  steps, a n d  a t  
—1-25 V., beyond th e  Zn step . The ra tio  o f  copper to  zinc is ob ta ined  by  
m ultip ly ing  th e  ra tio  o f polarographio steps b y  th e  inverse ra tio  o f th e  atom ic 
w eights, since th e  diffusion coeff. a re  iden tical. In d iv id u a l Cu an d  Zn 
concen tra tions a re  o b ta ined  b y  th e  use o f  c alib ra tion  ch arts  in  th e  usual w ay. 
As a  check on th e  polarographio m ethod , i t  w as app lied  to  a  series o f sy n th e tic  
p la tin g  solu tions m ade u p  from  an alysed  sa lts , a n d  th e  resu lts  show ed agree
m en t w ith  g rav im etric  values w ith in  1% . B rass deposits a re  s tripped  fo r 
analysis b y  th e  use o f a n  am m oniacal am m onium  persu lp h ate  so lu tion  
(contain ing  (N H 4)2S 20 8 75 g . ; am m onia  (sp. gr. 0-880) 335 m l . ; an d  w a te r 
660 m l.) a n d  th e  so lu tion  o b tained  acidified w ith  HC1 a n d  trea te d  as fo r th e  
p la tin g  solu tion . D eterm inations o f  Cu can also be m ade e lectro ly tically , in  
w hich case th e  so lu tion  sam ple is acidified w ith  H N 0 3 an d  H 2S 0 4 an d  trea te d  
in  th e  u sua l w ay. Zn m ay  be de term ined  vo lum etrically  on th e  Cu-free 
so lu tion  rem ain ing  a f te r  th e  e lectro ly tic  Cu de term ination , using  0-05IV- 
po tassium  ferrocyanide so lu tion  a n d  d ipheny l benzidine ind ica to r. T o ta l CN 
is d e term ined  by  d istilla tion  o f a  filtered  sam ple w ith  dil. HC1, collecting th e  
d is tilla te  in  10%  N aO H , a n d  t i t r a tin g  w ith  0-lA -A gN O ,, using iodide 
in d ica to r.—A. B . W .

Analysis of Electroplating “  Strike ”  Solutions. (-------) See p . 46.
Polarographio Determination of Zinc in Aluminium Alloys. W . Stross 

(M etallurgia , 1947, 36, (214), 223-225).— S. discusses de ta ils  o f th e  technique  
used in ap p ly ing  th e  m eth o d  described in  a  previous a rtic le  (M etallurgia, 1947, 
36, (213), 163 ; M et. A bs., th is  vol., p . 18).— M. A .’ V.

Electrolytic Methods for Microchemical Analysis. A. J .  L indsey 
(M etallurgia, 1947, 35, (209), 267-268).— S um m ary  o f  a  p ap er p resen ted  to  th e  
Society o f  P ub lic  A nalysts.— W . G. A.

Electrographic Methods of Analysis. E ric  A. A rnold  (Electrochem. Soc. 
P reprin t No. 90-37, 1946, 469^473; a n d  (sum m ary) Steel, 1946, 119, (24), 
88-89).— In  th is  techn ique, w hich affords a  useful m eans for q u a lita tiv e  and  
q u a n tita tiv e  ex am ination  o f m eta ls  a n d  alloys, th e  te s t  specim en is m ade th e  
anode ag a in st a n  in e r t cathode, th e  e lectro ly te  a n d  necessary  reag en ts  being 
carried  by  a  piece o f b ibulous p ap er c lam ped betw een  th e  electrodes. T ypical 
app lications are  : (1) q u a lita tiv e  : th e  exam in atio n  o f coatings fo r pinholes, 
e.g. C r-N i-C u  e lectrop late  on  steel w ith  p ap er sa tu ra te d  w ith  a  so lu tion  
contain ing  1%  dim ethylglyoxim e a n d  1%  b ariu m  hydrox ide, w hich  reveals 
pinholes in  th e  nickel as red  s p o ts ; (2) q u a n ti ta t iv e ': th e  d e term ination  of 
alloy  m eta l co n ten t by  com parison w ith  s tan d ard s , e lectrographing  a t  various 
know n c.d. fo r various know n periods a n d  m atch in g  th e  sta in s .— A. B . W .

The Direct Reading of Spectral-Line Intensities. A Review of Some Recent 
Applications to Spectrographic Analysis. J .  H . Oldfield (J . Iro n  Steel In st., 
1947, 156, (1), 78—80).— O. review s th e  lite ra tu re  re la tin g  to  th e  d irec t 
m easurem ent o f  spectra l-line  in ten sitie s  b y  m eans o f  pho to -m ultip lier tubes,



52 Metallurgical Abstracts Vol. 15
an d  describes th e  “ Q uantom eter ” , a  com m ercial in stru m en t, com prising a  
source u n it, a  spectrom eter, a n d  a  recording u n it  capable o f determ ining 
eleven elem ents in an  alloy. The p rincipal ad v an tag e  o f th e  d irect-reading 
m eth o d  lies in  i ts  speed, h u t  i t  possesses th e  d isadvantages (1) o f  requiring  a  
m ore stab ilized  source, an d  (2) o f  dependency on th e  characteristics o f 
th e  photo-cell, w hich are  h igh ly  in d iv id u a l; rep lacem ent o f a  photo-cell 
necessitates com plete reca lib ra tion  o f th e  in stru m en t. T he m ethod  is likely 
to  find i ts  g rea tes t use in  rap id  ro u tin e  analysis ; i t  is n o t a t  p resen t su itab le  
fo r q u a lita tiv e  w ork.— R . W . R .

X II.— LABORATORY APPARATUS, INSTRUMENTS, &c.
(See also “  T esting  ”  a n d  “  T em pera tu re  M easurem ent an d  C ontrol ” .)

The Electron Microscope and Its Applications in Metallography. P . G rivet,
H . B riick, a n d  P . B erte in  (M étaux et Corrosion, 1946, 21, (245), 1-10).—An 
exposition  o f th e  princip les o f electron  m icroscopy an d  o f em ission and  
transm ission  in stru m en ts  is follow ed by  a  descrip tion  o f th e  m icroscope 
m anu fac tu red  b y  Com pagnie G énéral de T .S .F . (Paris) an d  by  some exam ples 
o f i ts  app lications to  m etallographic  sub jects. T he specification o f the  
microscope is as follows : e lec tro sta tic  lenses ; objective, 5-4 m m . focus 
(m agnification 62), p ro jec tion  lens, 4-7 m m . focus (m agnification 111), g iving a 
to ta l  m agnification o f 6500 ; resolution , ab o u t 8 mp. ; field size, 5 p  for 
24 x  36 m m . p ic tu re  o r  10 p  fo r 60 x  60 m m . p ic tu re  ; field d ep th , 10 p  ; 
ob ject carrier hole, 0 T -0 -2  m m . d ia. ; h igh-tension  supply , m ax. 75,000 V., 
300 pam p., norm al 65,000 V., 25 pam p. ; pho tographs, 36 exposures 24 x  36 
m m . or 12 exposures 60 x  60 m m . ; tim e o f exposure, 1 sec. ; tim e for change 
o f object, 3 m in. ; tim e fo r change o f film, 10 m in. B o th  in te rm ed ia te  an d  
final im ages can be exam ined on fluorescent screens sw ung in to  position  for 
th is  purpose. The electron  m icrographs rep roduced  to  i llu s tra te  applications 
are : profile o f tu n g sten  wire 0-0003 m m . d ia., before a n d  a f te r  e lectro ly tic  
polishing ; m agnesium  an d  zinc, oxide sm okes ; an d  technical a n d  high- 
p u rity  a lum inium  oxide replicas. T echniques fo r th e  p roduction  o f sy n th e tic  
resin  an d  silica replicas are described, a n d  reference is m ade to  th e  possib ility  
o f using glancing reflection d irec tly  in  exam ining m eta l surfaces. The pap er 
concludes w ith  a  bibliography contain ing some 15 references to  th e  lite ra tu re  
from  1940 onw ards, m ost o f  which are G erm an.—A. B. W .

*Simple Device for Preventing the Formation of Hard Deposits in Laboratory 
Stills Fed wi^h Water Partially Softened by Base-Exchange Treatment. U . R . 
E v an s (Chem. and In d .,  1946, (49), 434-435).— A copper-z inc couple, im m ersed 
in  th e  boiler b u t  in su la ted  from  it,  ensures deposition o f loose, n o n-adheren t 
sludge, ap p a re n tly  as a  resu lt o f cathodic p rec ip ita tio n  on th e  couple, though  
zinc dissolved anodically  m ay  m odify the  ch aracte r o f th e  deposit b y  p ro tec tive  
colloid action  or b y  th e  provision o f su itab le  nuclei.—A. B . W .

XIII.— PHYSICAL AND MECHANICAL TESTING, INSPECTION, 
AND RADIOLOGY

Correlation of D iam ond Pyram id and M agnetic H ardness. ------ (M achine
Tool Rev., 1946, 34, 5 0 ; a n d  (sum m ary) In dust. D iam ond Rev., 1947, [N .S.], 
7, (77), 120).— R . W . R .

Modern H ardness-Testing Machines.  (In d u st. D iam ond Rev., 1946,
[U .S.], 6, (70), 263-267).— A com posite a b s tra c t o f a rtic le s  b y  K . M eyer, 
Festigungstechn., 1943, (1/77), 232 ; 1944, (1/78), 17, 4 7 ; an d  W . E rm lich , 
M etallwirtschaft, 1942, 21, 306.— R . W . R .

i
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New Hardness Tester. T. D o b ry  (Ilu tn icke  L isty , 1946, 1, 177 ; a n d  

(sum m ary) In d u st. D iam ond R ev., 1947, [N .S.], 7, (81), 244).— R . W . R .
Specifications for Knoop I n d e n t e r s .  ( U .S . B ur. Stand. Letter Circular

819 ,1946; a n d  (sum m ary) In d u st. D iam ond Rev., 1947, [N .S.], 7, (77), 119).
— R . W . R .

Micro-Hardness Testing Fine Wire and Small Parts. G. E . Shubrooks 
(In d u st. D iam ond Rev., 1947, [N .S.], 7, (74), 10-11).—See M et. A bs., 1947, 14, 
397.— R . W . R .

The Automatic Sonigage ; A New Ultrasonic Testing Instrument.
W esley S. E rw in a n d  G erald  M. R assw eiler (Iro n  Age, 1947,160, (4), 48-55).—■ 
E . a n d  R . describe an  im proved u ltrason ic  te s tin g  device fo r ra p id  n o n 
destructive  te s ts  o f f la t m e ta l p a r ts  a n d  tu b es .—J .  H . W .

*The Detection of Cracks in Steel by Means of Supersonic Waves. C. H. 
Desch, D . 0 .  Sproule, a n d  W . J .  D aw son ( Iron  Steel In s t. P reprint, 1946, 
23 p p . ; a n d  (sum m ary) A ircra ft Prodn., 1946, 8, (92), 259-265).

Magnetic-Particle Testing. ------  (Engineering, 1946, 161, (4185), 302;
an d  Tech. M oderne, 1947, 39, (1/2), 25).

Photographic Projection : Inspection and Lay-Out [of Castings]. C. J .  
K e ttle  (Iro n  Age, 1947, 160, (5), 45—49).— K . describes a  new, sim ple, an d  
ra p id  m ethod  o f  inspecting  an d  lay ing -ou t in tr ic a te  castings, involving 
essen tia lly  th e  accu rate  p ro jec ting  o f lay -o u t draw ings on to  th e  surface o f th e  
casting  by  op tical m eans. This m ethod  differs in  m an y  respec ts from  
previously  described photographic  m ethods, p a rticu la rly  in  th e  use o f a  lig h t 
w and  fo r estab lish ing  a  base line fo r th e  castings to  be inspected .— J .  H . W .

R A D IO L O G Y
Interpreting Spot-Weld Radiographs [in Aluminium Alloys]. R o b ert C. 

M cM aster (Steel, 1946, 119, (16), 104r-107).— T ypical rad iographs o f  sp o t welds 
in  24S-T a n d  75S-T a lum in ium  alloys a re  rep roduced  an d  explained. Com m on 
defects a re  illu s tra te d .— M. A. V.

Safety X-Ray Code Protects Workers.  (Steel, 1946, 119, (14), 81).—
A  sa fety  code has been published  b y  th e  A m erican S tan d ard s  A ssociation to  
p ro tec t w orkers in  X -ray  an d  rad iu m  in d u stria l tes tin g .— M. A. V.

XIV.— TEM PERATURE M EASUREM ENT AND CONTROL

The Selection and Installation of Thermocouple Extension Lead-Wires.
C. C. R o b e rts  a n d  C. A. Vogelsang (In d u st. Heating, 1947, 14, (3), 370-372, 
374, 376, 378, 380, 3 82 ; an d  (sum m ary) Iro n  Age, 1947, 159, (10), 82—84).—  
T he a u th o rs  o u tline  th e  various facto rs governing th e  selection o f  th e  p roper 
k in d  o f lead-w ire, an d  give a  few sim ple ru les to  be follow ed to  ensure accurate  
m easu rem en t a n d  contro l.— J .  H . W .

XV.— FOUNDRY PRACTICE AND APPLIANCES

Melting Practice for Sand Casting [Aluminium Alloys]. F red  Carl, W alter 
B onsack, W . E . M cCullough, W m . R ogers, an d  H . J .  Rowe (M odern M etals, 
1947, 3, (2), 24-27).— A n a u th o rita tiv e  review  in  w hich are  discussed gas 
absorp tion , dross fo rm ation , fu rnace equ ipm ent, tem p , m easurem ent, m elting 
precautions, alloying, a n d  th e  use o f g ra in  refiners. See also a b s tra c t below.
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Aluminium Fluxing and Melting Practice. F red  Carl, W alte r Bonsack, 

W . E . M cCullough, W m . R ogers, an d  H . J .  Rowe (M odern M etals, 1947, 3,
(3), 18-23).— Cf. preceding a b s trac t. M ethods o f fluxing using solid fluxes, 
chlorine, an d  n itro g en ; m elting  equ ipm en t a n d  procedure for pressure and  
g ra v ity  d ie -cas tin g ; an d  m ethods o f charging are  described.— N . B . V .

Fluxes— Degasifiers and Grain Refiners [for] Aluminium Casting Alloys. 
Jam es D . K line (Amer. F oundrym an, 1947, 11, (4), 123-124; an d  M etal In d .,  
1947, 71, (4), 71-72).—A  general review, in  w hich fluxing alloys, sa lt fluxes, 
a n d  gaseous fluxes are briefly described.—J .  E . G.

Theory and Practice of the Aluminium Sand Foundry. Present-Day Role 
of the Metallurgist. F . R aybou ld  (Found. Trade J .,  1947, 81, (1594), 171-176; 
(1595), 197-202; discussion, ( 1 5 9 4 a ) ,  223-225).— R ead  before th e  L ondon 
B ranch  o f th e  In s titu te  o f B ritish  F oundrym en. A  deta iled  accoun t is given 
o f  th e  application  o f m etallurg ical contro l in  th e  foundry . P a rtic u la r  topics 
discussed include th e  contro l o f  m oulding a n d  core sands, m ould facings, 
chills, a lloy m elting, an d  th e  influence o f design an d  alloy com position on 
solidification characteristics.— J .  E . G.

Aluminium Sand Castings. ------- (Steel, 1946, 119, (7), 80-82, 84).— A
brief illu s tra te d  descrip tion  o f equ ipm en t an d  operations in  th e  foundry  o f 
A lum inum  Industries , Inc ., o f C incinnati, U .S.A .— M. A. V.

Aluminium Casting. R . E . Paine  (Am er. F oundrym an, 19 4 7 ,11, (7), 48).—  
A  sum m ary  o f a  p ap er p resen ted  a t  th e  W estern  M etals Congress, O akland, 
Cal.— J .  L . T.

Technology of Aluminium and Magnesium [Casting]. L. W . E astw ood  
(M etals Rev., 1947, 20, (2), 7 -8 , 51).— New a lum in ium -bery llium  alloys for 
casting, and  studies on th e  dim ensional s ta b ility  o f a lum inium  castings, are 
briefly described. R ecen t w ork on (i) th e  corrosion an d  stress-corrosion 
characteristics o f a lum inium , (ii) a lum inium  bearings, a n d  (iii) th e  centrifugal 
casting  o f alum inium , is discussed. T he red u ctio n  o f m icroporosity  in 
m agnesium  alloys, an d  th e  g rain  refinem ent o f m agnesium  casting  alloys, are 
described.— J .  L . T.

*Unsoundness in Cast Light Alloys. J .  C. D ehaven, R . F . H auser, W alter 
B onsack, L. W . E astw ood, C. E . Nelson, an d  W . E . Sicha (Am er. Foundrym an, 
1947, 11, (1), 2 4 -4 0 ; (2), 35-47).—The rep o rt o f a n  A .F.A . Sub-C om m ittee 
(A lum inium  an d  M agnesium  Division) on shrinkage an d  porosity . In  ligh t 
alloys, th e  ty p e  o f  defect caused by  shrinkage a n d /o r gas evolution  depends 
chiefly on : (1) th e  com position o f th e  alloy , (2) th e  gas con ten t o f  th e  m elt, 
a n d  (3) th e  n a tu re  o f  th e  solidification process, as determ ined  by  such factors 
as casting  design, m ethod  o f gating , and  section thickness o f th e  casting. 
D epending on th e  m agnitude an d  com bination o f these factors, localized 
shrinkage m erges in to  m icroporosity . Sim ilarly, gas porosity  also m erges 
in to  m icroporosity .— J .  E . G.

The Effect of Melting Conditions on Light Alloys. A. J .  M urphy, S. A. E . 
W ells, an d  R . J .  M. P ayne  (Fonderie, 1947, (18), 708-710).—See M et. Abs., 
1940, 7, 266.

The Founder and His Clients [Casting Light Metals]. E . C arrington (Light 
M etals, 19 4 7 ,10, (111), 193—200).— C. deals w ith  th e  ad v an tages o f th e  casting  
process as com pared w ith  th e  p roduction  o f p a r ts  by  m echanical-working 
m ethods, and  discusses various procedures in  re la tion  to  available alum inium  
alloys. A pplications are also briefly described.—F . A. F .

Difficulties Encountered When Using Recovered Light Alloys for Casting. 
Je a n  D u p o rt (Fonderie, 1947, (14), 527-538).—A fter reviewing chem ical 
m ethods o f analysing  lig h t alloys, D . tab u la te s  th e  tensile  properties o f th e  
m o st im p o rta n t F rench  a llo y s ; m ethods o f tes tin g  th e  p roperties o f castings 
are  also considered. Im p reg n a tio n  o f m oulds is v ery  im p o rtan t, th e  best 
resu lts  hav ing  been ob tained  w ith  ( 1) lam p-black produced from  acetylene,
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and (2) a  so lu tion  con tain ing  : Spanish  w hite  2-5, g rap h ite  0-4, sodium  silicate
0-2 kg., an d  w a ter 10 1.— M. E .

Casting Magnesium Alloys. A llen G. G ray (Steel, 1946, 119, (19), 92-95, 
130, 132, 134, 136, 139-140).— M agnesium  alloy  sand-casting  technique is 
described generally . D etails  a re  given o f th e  com positions, characteristics, 
mechanical p roperties , a n d  uses o f m agnesium  a lloy  castings, a n d  o f  th e  
compositions a n d  characteris tics o f  su itab le  fluxes.— M. A. V.

Removing Dissolved Gases from Molten Metals. P . M. H um e (Steel, 1946, 
119, (15), 108-111, 160, 163; (16), 110-111, 122, 125-126, 128).— A general 
review o f  p resen t know ledge a n d  practice , in  w hich pub lished  w ork is 
sum m arized. A sh o rt bibliography is appended .— M. A. V.

Practical Procedures for Reducing Gas Porosity in Non-Ferrous Castings. 
A. E . S t.Jo h n  (Iro n  Age, 1947, 160, (1), 46—48).— S t.J .  outlines sim ple and  
practical m eans fo r reducing gas porosity  in  t in  bronzes, a lum in ium  bronzes, 
silicon bronzes, yellow  brasses, an d  m anganese brasses. H e  discusses th e  
effects o f  fuel-fired a n d  e lectric-furnace m elting , a tm osphere  con tro l, m elting  
practice, superheating , stirring , deoxidizing, a n d  pouring .— J .  H . W .

Introduction to the Study of Foundry Defects. F rançois B oussard  ( Fonderie, 
1946, 1, (12), 431-434).— 67 causes o f  failure in  th e  foundry  are  enum erated .

— M. E .
Foundry Control in Aviation. R ené B u q u e t (Fonderie, 1946, 1, (12), 

453-454 ; discussion, 454).— A n accoun t o f non-destructive  tes tin g  m ethods 
for castings (X -ray , supersonic, a n d  m agnetic).— M. E .

fMare Island’s Accurate Method of Propeller Manufacture. M ilton M. 
M etcalf (J . A m er. Soc. N aval E ng ., 1947, 59, (1), 33-42).— The historical 
developm ent o f m ethods o f casting  sh ip  propellers a t  M are Is lan d  N aval 
S h ipyard  (California, U .S.A .) from  1890 to  th e  p resen t d ay  is described w ith  
th e  a id  o f  22 photographs. T he m odern  m ethod  o f  m an u factu re  involves 
th e  use o f  m eta l p a tte rn s  an d  sectional m ould boxes, an d  produces propellers 
w hich requ ire  on ly  a  sm all am o u n t o f finishing in  o rder to  sa tis fy  th e  specifica
tions.— H . J .  A.

Core and Moulding Sands for Aluminium Foundries. C. E . H eussner, 
D onald  M. Bigge, H arv ey  J .  Cole, G ordon C urtis, H a rry  D ie te rt, R o b t. E . 
Schenck, a n d  N orm an  Sm ith  (M odern M etals, 1947, 3, (5), 21-25).—A  review  
dealing w ith  m oulding sands, binders, sand  testing , reprocessing m oulding 
sands, core sands a n d  binders, core washes a n d  spraying, inh ib ito rs, core 
baking, a n d  reclam atio n  o f  core sand.— N . B . V.

Magnesium Foundry Core Practice. George W . K urach ek  (F oundry, 
1946, 74, (9), 76-77, 162, 164, 166, 168, 170; an d  M etal In d ., 1946, 69, (16), 
323-324, 330).— A  review .— W . G. A.

Electronic Core Baking. R . W . C rannell (Foundry, 1947, 75, (7), 66-69, 
420).—A  review  o f  d ielectric-heating  m ethods o f core bak ing  as p ractised  a t  a 
large A m erican  fo u ndry . T he princip les o f core m anufactu re  a re  explained 
a n d  th e  m odifications in  com position o f th e  core-binding m ate ria ls ou tlined . 
P ho to g rap h s illu s tra te  som e o f th e  p roduction  operations an d  th e  ty p es o f 
h igh-frequency ovens in  use.— D . M. L.

“"Moulding Sand Binders. L. Jen icek  (Amer. Foundrym an, 1947, 11, (4), 
132-140).— F rom  th eo re tica l considerations, i t  is su b m itted  th a t  those bonding 
m ate ria ls w hich behave as solids u p  to  th e  g rea tes t possible shear stresses 
possess th e  best p roperties fo r th e  developm ent o f m ax . green  com pressive 
s tre n g th  in  m oulding-sand m ix tu res. These conditions a re  approached  m ost 
closely by  sodium  ben ton ite . T he characteristics o f sodium  b en ton ite  are  
approached  by  certa in  organic substances w hich ex h ib it swelling in  th e  
p resence o f w ater. O th er bo n d  clays a re  characterized  b y  less-favourable 
characteristics. J .  also discusses th e  developm ent o f  s tren g th  a fte r  “ d ry ing  ” , 
a n d  th e  s tre n g th  o f  sand  m ix tu res  a t  e levated  tem p .— J .  E . G.
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The Use of Mixed Sands in the Foundry. L ad islav  Jen icek  (Fonderie, 

1946, 1, (12), 4 6 2 ; discussion, 463).— A lis t  o f  sands in  com m on use is given.
—M. E.

Drying of Foundry Sand Cores by Dielectric Heat. J .  R . Calhoun, L. E . 
Clark, an d  H . K . Salzberg (Found. Trade J . ,  1946, 80, (1583), 405—406, 410).—- 
R ep rin ted  from  In d u stria l Ovens.—W . G. A.

Foundry Sand Laboratories. O. J a y  M yers (A m er. F oundryrm n, 1947, 11,
(4), 117-122).—A  sum m ary  o f th e  ob jects o f sand  contro l an d  a  descrip tion  o f 
th e  chief m ethods o f sand  testing .— J .  E . G.

Patterns for Production. Jo h n  E . Gill (Am er. F oundrym an, 1947, 11, (4), 
127-128).—A  b rie f  review .— J .  E . G.

Pattern-Making. A New Machine for Cutting Irregular Shapes. B. L evy 
(Found. Trade J .,  1 9 4 7 , 81, ( 1 5 9 5 a ) ,  2 3 9 - 2 4 4 ;  discussion, ( 1 5 9 6 ) ,  2 7 1 - 2 7 2 ) .—  
R ead  before th e  L ondon B ranch  o f  th e  In s t i tu te  o f B ritish  F oundrym en. An 
illu s tra te d  accoun t is given o f  a  new, m echanically-operated  m achine prim arily  
su ited  fo r cu ttin g  irregu lar shapes, such  as foundry  p a tte rn s , in  wood and  
in  v e ry  so ft m etals.— J .  E . G.

New Coatings and Applications Expand Use of Porcelain Enamels [for
Melting Pots &c.].    (Steel, 1946, 119, (20), 154, 156, 218, 220, 222).—
R ecen t ind u stria l uses o f porcelain-enam el coatings include h ea t-res is tan t 
coatings for m elting  po ts, an d  m arine an d  a irc ra ft ex h au st system s. Good 
resu lts  have been ob tained  by  sp ray  app lication .— M. A. V.

Speeding Production in the Foundry [Moulding Machines]. P . Peel (M ass  
Prodn., 1946, 22, (6), 277, 279, 281, 283).— P. describes various k inds of 
m oulding m achine, a n d  discusses th e  w ays in  w hich com binations o f th e  
different ty p es o f m achine are em ployed so as to  secure m ax . p roduction  
ra te s .—R . W . R .

Foundry Mechanization. C. O. B a rtle tt  (Am er. F oundrym an, 1947, 11,
(4), 82-90).—A general illu s tra ted  survey.— J .  E . G.

The Handling and Transport of Materials in a Modern Factory. W . L.
B eeby a n d  W . Sym es (Manchester Assoc. Eng. P reprint, 1946-47, 15 pp .).—- 
A  general review  of th e  problem s involved in  m ateria ls-handling  processes in 
a n  engineering w orks. Topics discussed include th e  handling  o f raw  m aterials, 
scrap, an d  sw a rf ; an d  th e  use o f hand- a n d  m echanical tru ck s , cranes, and 
m echanical conveyers.— J .  E . G.

Uses of “  32 ”  Alundum Abrasive in the Foundry. C. A. Carlson (Grits 
and Grinds, 1946, 37, (9), 12-13).—A  brief sum m ary  o f th e  use o f grinding 
wheels in  th is  m ate ria l fo r fe ttlin g  castings.—R . W . R .

Foundry Dust-Control Systems: Hoods and Piping. E . A. Carsey (Am er. 
Foundrym an, 1947, 11, (3), 42, 46—47).— A review.— J .  E . G.

Foundry Dust-Control System s: Maintenance. K en n eth  M. S m ith  (Amer. 
Foundrym an, 1947 ,11, (3), 43-45).—A general illu s tra ted  account.— J .  E . G.

Foundrymen Survey Vocational School Facilities.  (Am er. Foundry
m an, 1946, 10, (2), 7 7 -7 9 ; an d  Nassau, 1946, 8, (9), 3 -9).

Centrifugal Casting. L. N o rth c o tt (Found. Trade J . ,  1947, 81, (1591), 
151-155; discussion, (1594), 177-178).— R ead  before th e  L ondon  B ranches 
o f th e  In s ti tu te  o f B ritish  F oundrym en and  th e  In s t i tu te  o f  M etals. A review 
is given o f th e  chief p roduction  m ethods o f centrifugal casting  an d  th e  facto rs 
involved there in .— J .  E . G.

The Present Position of Centrifugal Casting. Jacq u es B oucher (Fonderie, 
1946, 1, (12), 435—437 ; discussion, 437).— A n illu s tra te d  account o f m ethods 
o f centrifugal casting. The d ia. o f tu b es w hich can be cast can v a ry  from
1-25 to  18 m m . an d  th e  th ickness from  2 to  100 m m .— M. E .

Centrifugal Casting. ------  ( Usine Nouvelle, 1947, 3, (16), 12).—A  brief
e lem entary  review .— J .  L . T.
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Centrifugal Casting in G e r m a n y . (Steel, 1 9 4 6 ,119, (17), 100-101, 130,

132).— A  su m m ary  o f th e  investiga tions o f  th e  U .S . Technical F ie ld  In fo rm atio n  
Agency on th e  s ta tu s  o f  cen trifuga l casting  in G erm any. T he works v isited  
included K u p fe r u n d  D rah tw erk , O snabrück, w here large brass a n d  bronze 
tu b es w ere cast.— M. A. V.

Continuous Casting. H . K ä s tn e r (M etal In d .,  1947, 71, (5), 8 3 -8 5 ; (6), 
106-108; (7), 131-132).— A tran s la tio n  o f  Stahl u . E isen, 1947, 67, (1/2), 
10 -1 9 ; see M et. A bs., 1947, 14, 175.— J .  L . T.

New Continuous-Pouring Induction Melting Furnace. (------ ) See p. 58.
Recommended Practices for Aluminium and Magnesium Permanent- 

Mould Castings. A lfred Sugar (A lu m in u m  and M agnesium , 1946, 2, (8), 12—14, 
32-33 ; (10), 8 -9 , 16-17).— S. discusses m ould  design, ty p es o f m ould, m an u 
facture  o f  m ould , cores, ven ting , gates, ru n n ers  a n d  risers, th e  m elting , 
degassing, an d  casting  o f  a lum in ium  a n d  m agnesium  alloys, a n d  th e  control 
o f tem p , o f th e  m oulds. The finishing of b o th  ty p es  o f alloy is described.

— E . C. E .
Permanent-Mould Aluminium Castings: Operations at Alum icast.  -

(Indust. Gas T im es, 1947, 10, (112), 110, 112, 114, 116).— See M et. A bs., 1947, 
14, 273.

Making Permanent Moulds [for Aluminium]. V incen t J. Sedlon (Am er. 
F oundrym an, 1947, 11, (2), 49-54).— A n illu s tra te d  account, in  w hich an  
ou tline  is given o f  th e  chief facto rs to  be k e p t in  m ind  in  th e  p roduction  of 
g ra v ity  d ie-casting m oulds (p erm anen t m oulds) fo r a lum in ium  alloy  castings.

— J .  E . G.
An Engine W ithout Valves Cast Under Pressure [Use of Alum inium -12%  

Silicon Alloy]. V. Boghossian (Rev. A lu m in iu m ,  1947, (130), 57-61).—  
A lum in ium -12%  silicon a lloy  (A.S. 13) is used  by  J a c k  a n d  H ein tz  for th e  die- 
castings in  th e ir  four-stroke, six-cylinder, 75 h .p . Sk inner engine.—M. E .

German Die-Castings Made by Hot-Shot Goose-Neck Method. J. R . 
Tow nsend (Product Eng., 1946, 17, (7), 81-83).— C aptu red  G erm an telephone 
a n d  wireless eq u ipm en t con tained  a lum in ium  an d  m agnesium  die-castings 
w hich were rem arkab le , n o t only fo r th e ir  size an d  in tricacy , b u t  also fo r th e ir  
freedom  from  blow-holes an d  surface defects. V ery  sm all ga tes h a d  been 
used, a n d  h igh  pressure an d  velocity  p ro b ab ly  ensu red  th a t  th e  m eta l 
com pletely  filled th e  m ould  before freezing began.— H . V.

Brass Die-Casting. H e rb ert Chase (Steel, 1946, 119, (15), 112-114, 164, 
166, 169-170).— B rass die-casting  eq u ipm en t an d  techn ique  are described, 
an d  properties o f brass d ie-casting alloys tab u la te d .— M. A. V.

Production of Magnesium Alloy Castings. Gravity and Pressure Die- 
Castings Technique. G. B. P a rtrid g e  (M etallurgia, 1947, 36, (211), 7 -1 2 ; 
correspondence, (212), 82).— Cf. M et. A bs., 1947, 14, 400. The difficulties 
a n d  ad v an tag es o f th e  die-casting  process fo r m agnesium  alloys are 
sum m arized , a n d  th e  tech n iq u e  described generally . The la te s t  m ethod  of 
coun terac ting  o x idation  is th e  ad d itio n  o f sm all q uan tities o f beryllium , b u t 
th is  has th e  d isadvan tage  o f increasing  grain-size.— M. A. V.

Production of Magnesium Alloy Castings. Some Commercial Applications. 
G. B. P a rtrid g e  (M etallurgia, 1947, 36, (213), 125-132).— Cf. preceding a b s trac t. 
The design a n d  app lication  o f m agnesium  alloy castings a re  discussed from  
th e  p o in ts o f  view o f engineering properties and  costs. I llu s tra te d  exam ples o f 
E lek tro n  castings a re  given.— M. A. V.

Die-Casting Magnesium Alloys. A llen G. G ray  (Steel, 1946, 119, (20), 
150-152, 212, 214, 217).— A general accoun t o f  m agnesium  alloy  d ie-casting 
practice . L im ita tions in  design are  considered.— M. A. V.

1,000,000 Pounds of Small [Zinc] Die-Castings. H e rb ert Chase (Steel, 
1946, 119, (26), 56-58, 99-100).— D etails  are  given o f zinc a lloy  die-casting 
p ractice  a t  one o f F ish e r B ody’s T ern s te d t p lan ts .— M. A. V.
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A Small Die-Casting Machine for Zinc-Base Alloys.  (M achine Tool

Rev., 1946, 34, (201), 23-24).— The m achine is su itab le  fo r casting  zinc-base 
alloys up  to  5 oz. in  w eight. I t  is a  light-w eight, hand-opera ted  m achine, 
and  400-500 sho ts pe r h r. can be m ain ta ined  w ith o u t undue fa tigue. A u to 
m atic  o r h and-opera ted  side cores can be arranged  when requ ired , an d  only 
th e  fixed h a lf  o f th e  d ie is w ater-cooled. D ies can  be quickly changed, 
reducing idle m achine tim e. Dies are  h and-opera ted  by  lever an d  toggle 
m echanism , giving a  pressure o f 6 tons. The m elting p o t has a  capacity  o f 
70 lb. an d  is h ea ted  b y  atm ospheric bu rners using tow n  gas. No a ir  equipm ent 
is required , an d  gas consum ption is 100-120 f t .3/h r. The nozzle does n o t 
require  independent heating.-—H . V.

Timer for Die-Casting Machine. G erald D eLong (Electronics, 1947, 20,
(3), 110—112).— An illu s tra ted  descrip tion  o f a n  electronic tim er fo r die- 
casting  m achines fo r au to m atica lly  controlling th e  tim e in te rv al betw een th e  
filling o f th e  m ould  an d  opening for ejecting th e  casting. This tim e in te rv al 
has been found  to  be critica l fo r all types o f  die-castings in zinc and  alum inium  
alloys. E ach  d ie-casting m achine requires its  own tim er. The in strum en ts 
for th e  whole shop are  m ounted  together in  a  contro l rack  on ly  accessible to  a  
forem an for ad ju s tm en t.—D. M. L.

*A Study of the Hazards of Exposures to Metallic Fumes and Dust in Brass 
Foundries. W illiam  W . S ta lker (J . In d u st. H yg. Toxicol., 1947, 29, (2), 96-112). 
— S. describes a tm osphere te s ts  carried  o u t during  th e  m elting  an d  casting  of 
brass in  5 foundries. The m ax. figure found  fo r lead  concen tra tion  was 
8 m g ./1 0 m .3, while th e  m ax. figure for zinc concentra tion  was 1824-7 m g ./1 0 m .3 ; 
these figures are th e  m ean o f several determ inations. M edical te s ts  on th e  
urine an d  blood o f 94 foundrym en were also carried  ou t. L ead  con ten ts 
above th e  safe m axim um  were found  in b o th  th e  urine a n d  blood o f one-th ird  
o f  th e  w orkers, b u t  i t  was n o t found possible to  correlate  th is  w ith  e ither 
foundry  a tm osphere  o r w ith  abnorm al ill-health . A bou t h a lf  th e  workers 
exam ined did , however, ex h ib it sym ptom s o f m ild  a lim en tary  lead  poisoning. 
R ecom m endations are  m ade w ith  regard  to  th e  contro l o f  fum es in  brass 
foundries.— R . W . R .

Experiences with Polarographic Methods in Controlling a Lead Hazard in 
Brass Foundries. H e rb ert J .  W heeler (J . Induct. Hyg. Toxicol., 1947, 29, (3), 
158-167).—W . describes rap id  polarographic m ethods fo r th e  estim ation  o f 
lead  in  u rine  an d  blood, w hich are  sufficiently accu rate  fo r controlling lead  
h azard  in  brass foundries.— R . W . R .

XVI.— SECONDARY METALS : SCRAP, RESIDUES, &c.

Reclaiming Brass Scrap.  (Steel, 1946,119, (8), 100).— A brief account
o f th e  separation  o f brass m achine-shop scrap  from  iro n  an d  steel, for 
subsequent reclam ation.— M. A. V.

Treatment of Galvanizing-Bath Residues. A. G ordet (Qalvano, 1947, 16,
(123), 15-17).— Answers to  correspondence.— M. E .

XVII.— FURNACES, FUELS, AND REFRACTORY MATERIALS

New Continuous-Pouring Induction Melting Furnace. ------  (Iron  Age,
1947, 160, (4), 55).— A brie f descrip tion  o f  a  new  design o f m elting  furnace 
fo r alum inium , brass, an d  zinc. There a re  tw o cham bers, one for charging 
an d  th e  o th er for pouring, connected by  stra igh t-line  m elting channels. An 
illu stra tio n  shows th e  furnace in  operation .—D . M. L.
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^Experiments on High-Frequency Heating. L . H a r ts h o rn  a n d  E . R u s h to n  

(Trans. Liverpool Eng. Soc., 1946, 67, 111—1 3 2 ; d iscu ssio n , 133—136).— T h e 
g en era l p rin c ip le s  o f  in d u c tio n  h e a tin g  a re  o u tlin e d  a n d  i l lu s tr a te d  b y  re fe ren ce  
to  : ( 1 ) th e  b o n d in g  o f  la m in a te d  w ood , (2 ) th e  d e h y d ra tio n  o f  v e g e ta b le s , a n d
(3) th e  s te r i l iz a t io n  o f  m e a t .  A  ta b le  o f  th e  d ie le c tr ic  p ro p e rtie s  o f  re p re se n 
ta t iv e  m a te r ia ls  is  g iv e n .— H . J .  A .

Heat-Treating Furnaces in Foundry Work. V ic to r  P a sc h k is  (Indust. 
Healing, 1946, 13, (10), 1612, 1614, 1634).

Heat-Treatment Furnaces. Some Recent Installations. ——• (Metallurgia, 
1947, 36, (211), 3 1 -3 8 ).— I l lu s t r a te d  d e s c rip tio n s  a re  g iv en  o f  som e n ew ly  
in s ta lle d  fu rn a c e s , in c lu d in g  a  W e llm a n  c o n tin u o u s  r e h e a tin g  fu rn a c e  fo r  
n ickel—c h ro m iu m  a n d  o th e r  n o n -fe rro u s  b ille ts , a n  E fc o -L in d b e rg  C yclone 
te m p e r in g  a n d  h e a t - t r e a tm e n t  fu rn a c e , a  B ir lec  b e lt-c o n v e y o r  b rig h t-a n n e a lin g  
fu rn a c e  fo r  co p p e r sh e e ts , a n d  a  W ild -B a rfie ld  b e ll- ty p e  b r ig h t-a n n e a lin g  
fu rn a c e .— M. A . V .

Infra-Red Heating by Gas: Its Development and Practice To-Day. J .  B . 
C a m e  (Metallurgia, 1947, 36, (214), 193 -1 9 6 ).— In fr a - re d  r a d ia n t  h e a tin g  is  a  
c o m p a ra tiv e ly  re c e n t  in d u s tr ia l  a p p lic a tio n , h a v in g  b e e n  f irs t  u se d  b y  th e  F o rd  
M o to r C o m p a n y  in  1933 fo r  s to v in g  c a r  bod ies . I t s  u se  w as g r e a t ly  e x te n d e d  
in  W o r ld  W a r  I I .  I n f r a - re d  g a s  u n i t s  a re  b rie fly  rev iew ed , a n d  th e  bas ic  
p rin c ip le s  a n d  a d v a n ta g e s  o f  th e  p ro cess (m a in ly  h ig h e r  te m p , a n d  g re a te r  
speed) a re  d isc u sse d .— M. A . V .

Drying with Infra-Red [Rays]. J e a n  M a iso n n eu v e  (Rev. Aluminium, 
1946, (128), 3 7 7 -3 8 3 ).— R a y s  b e tw e e n  7600 a n d  30,000  A  h a v e  g iv e n  th e  b e s t 
r e su lts . T h e  r a y s  a re  e m it te d  f ro m  la m p s , th e  f ila m e n ts  o f  w h ich  a re  a t  
2450° K ., a n d  th e  efficiency o f  th e  p ro cess  re a c h e s  7 3 % . D ry in g  s t a r t s  close 
t o  th e  m e ta l ,  a n d  th u s  th e  r is k  o f  c ra c k in g  is  d im in is h e d ; th is  is  e sp ec ia lly  
u se fu l w h e n  th e  r a y s  a re  u se d  fo r  d ry in g  t r a n s p a r e n t  p la s tic  c o a tin g s  o n  m e ta ls .

— M. E .
Special Finishing Installation Eliminates Production Problem [Use of an 

Infra-Red Oven]. E . L . V e rh a g e n  (Products Finishing, 1 9 4 7 ,11, (5), 7 0 -7 2 ).—
V . d esc rib es  b riefly  th e  u se  o f  a  “  d u a l-h e a t  ”  e le c tr ic  in f ra - re d  o v en  fo r  
s to v in g  iv o ry  e n a m e l fin ish  o n  can -o p en e rs . R o w s o f  la m p s  s e t  a t  c riss-cross 
a n g le s  g iv e  a n  e v e n  a n d  c o n s t, h e a t .— G. T . C.

|F uel Economy. L eslie  A itc h iso n  (Metal Ind., 1946, 69, (17), 3 3 9 -3 4 2 ;
(18), 3 6 4 ^ 3 6 6 ; (19), 385—386).— R e a d  a t  th e  M in is try  o f  F u e l  con feren ce  o n  
“  F u e l  a n d  th e  F u tu r e  W . G . A .

XVIII. -  HEAT-TREATMENT

Advancements in the Art of Heat-Treating Aluminium. J a m e s  F .  C a rla n d  
a n d  P . R . W a ts o n  (Aluminum and Magnesium, 1947, 3, (4), 9 -1 1 , 19, 22).—  
A  p ra c tic a l  rev iew  o f  som e fa c to rs  in  th e  h e a t - t r e a tm e n t  o f  th e  s tro n g  a llo y s , 
d e a lin g  b rie fly  w ith  p it-q u e n c h in g , s ta n d a rd iz a t io n  o f  q u e n c h in g  p ro c e d u re , 
a n d  te m p , v a r ia t io n s  in  th e  fu rn a c e . A  600 k W . fu rn a c e  in s ta l le d  in  1944 in  
t h e  S t .  L o u is  p la n t  o f  th e  C u rtis s  a n d  W r ig h t C o rp o ra tio n , w h ich  is  sa id  to  
so lv e  h e a t - t r e a tm e n t  p ro b le m s, is  th e n  d e sc rib e d  in  som e d e ta i l .  T h e  fu rn a c e  
h a d  sp e c ia l (“  R e a c tro l  ” ) te m p .-c o n tro l  e q u ip m e n t, a n d  a n  a u to m a tic  q u en ch  
m e c h a n ism .— F . A . F .

Heat-Treating Aluminium.— I, — I I ,  — I I I ,  — IV , — V. G . W . B ird sa ll  a n d
O. L . M itch e ll (Steel, 1946, 119, (8 ), 9 8 -9 9 , 156, 1 5 9 -1 6 2 ; (9), 7 8 -7 9 , 127-128 ,
1 3 0 -1 3 1 ; (10), 103 -1 0 4 , 1 0 6 ,1 0 8 ; (11), 1 1 8 -1 2 0 ,1 2 2 ,1 2 4 ,1 2 6 ;  (12), 103-104 , 
106, 1 4 8 -1 4 9 ).— (I .— ) A  p o p u la r  e x p o s itio n  o f  th e  ch an g es w h ich  ta k e  p lace  
in  a lu m in iu m  a llo y s  w h e n  th e y  a re  h e a t- t r e a te d ,  in  p a r t ic u la r ,  d iffe ren tia l
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freez in g , p re c ip ita t io n , se g re g a tio n , a n d  hom o g en iz in g  a re  su rv e y e d . ( I I .— ) 
T h e  p h y s ic a l m e ta llu rg y  o f  th e  h e a t - t r e a tm e n t  o f  a lu m in iu m -c o p p e r  a llo y s  is 
e x p la in e d  b y  re fe ren ce  to  th e  p h ase  d ia g ra m . T h e  m ech an ism  o f  q u en ch in g  a n d  
ag e in g  is d esc rib ed . ( I I I .— ) T h e  h e a t- t r e a tm e n t  c h a ra c te r is tic s  o f  w ro u g h t 
a lu m in iu m  a llo y s  a re  d esc rib ed , a n d  th e  effec t o f  p re v io u s  co ld  w ork , a n d  th e  
n e c e ss ity  o f  a n n e a lin g  ( to  rem o v e  th e  e ffec ts o f  p la s tic  d e fo rm a tio n ) , ex p la in e d . 
(IV .— ) A  d e ta i le d  d iscussion  o f  th e  a n n e a lin g  a n d  so lu tio n  h e a t- t r e a tm e n t  o f  
a lu m in iu m  a llo y s , i l lu s tr a te d  b y  p h o to m ic ro g ra p h s . (V .— ) P re c ip ita tio n -  
h a rd e n in g , e q u ip m e n t, fu rn a c e s , a n d  s a l t  b a th s  a re  d iscu ssed , a n d  d e ta i ls  a re  
g iv en  o f  h e a t - t r e a tm e n t  cycles fo r  so lu tio n  h e a t- t r e a tm e n t  a n d  ag e -h a rd en in g .

— M . A . V.
^Controlled Annealing of Strain-Hardened Aluminium Alloys [52S and 3S].

P .  W . B o one a n d  D a v id  L ew is, J r .  (A lu m in u m  a n d  M a g n esiu m , 1947, 3 , (4), 
8 , 2 0 ).— A  b r ie f  d e s c rip tio n  o f  a n n e a lin g  te s ts  a n d  p ro c e d u re  a p p lie d  to  
b a tc h e s  o f  h a lf -h a rd  a lu m in iu m  a llo y  sh e e t (52S a n d  3S) to  b rin g  th e m  to  a  
co n d itio n  e q u iv a le n t, f ro m  th e  te n s ile -s tre n g th  p o in t  o f  v iew , to  q u a r te r -h a rd  
sh e e t. T h e  u se  o f  a n  e le c tr ic a lly  h e a te d  re -c irc u la tin g  ty p e  o f  fu rn a c e  is 
s t a te d  to  b e  s a t is f a c to ry ;  n o n -c irc u la tin g  a i r  fu rn a c e s  a re  n o t  su ita b le . T h e  
t r e a tm e n ts  u se d  w ere  J  h r .  a t  600° P .  (316° C.) fo r  b o th  a llo y s , a n d  th e  te m p , 
v a r ia t io n  in  th e  fu rn a c e  w as less th a n  10° F . (6 ° C .). M a te ria l e q u iv a le n t  to  
q u a r te r -h a rd  52S sh e e t co u ld  be o b ta in e d  b y  an n e a lin g  th e  h a lf -h a rd  a llo y  fo r  
\  h r .  a t  550° F .  (288° C . ) ; a  s im ila r  ch an g e  fo r  3S sh e e t re q u ire d  |  h r . a t  
te m p , b e tw een  600° a n d  650° F . (316° a n d  343° C.). T h e  a u th o rs  re c o m m en d  
p i lo t  te s ts  o n  e a c h  lo t  o f  sh e e t befo re  a n n e a lin g  th e  b a tc h , so a s  to  a llo w  fo r 
v a r ia t io n s  in  in i t ia l  p ro p e rtie s .— F . A . F .

Ageing Heat-Treatments of 75S Aluminium [Alloy]. F . R . K o s to c h  ( Ir o n  
A g e , 1 9 4 6 ,158, (7), 49).— S u m m a ry  o f  a n  a d d re ss  to  th e  A v ia tio n  S ec tio n  o f  th e  
A m erican  S o c ie ty  o f  M ech an ica l E n g in e e rs . K . d escrib es th re e  c lasses o f  
ag e in g  t r e a tm e n t  fo r  A lco a  75S, a n d  th e  a d v a n ta g e s  o f  ea c h .— J .  H . W .

Controlled Atmospheres for Magnesium Alloy Heat-Treatment. F . A. 
A llen  (L ig h t M eta ls , 1947, 10, (111), 1 69 -172).— A . p o in ts  o u t  t h a t  o x id a tio n  
o f  m ag n es iu m  a llo y s  is  n o t  n ecessa rily  v e ry  ra p id , a n d  d iscusses th e  a m o u n t 
o f  su lp h u ro u s  m a te r ia l  n e e d e d  in  th e  h e a t - t r e a tm e n t  fu rn a c e  to  in h ib it  
o x id a tio n . B r ie f  m e n tio n  is m a d e  o f  th e  u se  o f  a tm o sp h e re s  o f  c a rb o n  d io x id e , 
o f  d r ie d , p a r t ia l ly  b u r n t  to w n  gas, a n d  o f  w a te r  v a p o u r  a n d  o x y g en . T h e  
l a t t e r  is  c la im ed  to  be  p a r t ic u la r ly  successfu l, a n d  is a  p a te n te d  p rocess.

— F . A . F .
Developments in the Applications of Controlled Atmospheres. I. Je n k in s  

(M eta llu rg ia , 1947, 36, (211 2 3 -2 7 ).— M odern  co n tro lle d -a tm o sp h e re  p ra c tic e  
is  rev iew ed  fro m  th e  te c h n ic a l a n d  econom ic  v ie w p o in ts , a n d  a  ta b le  o f  
c h a ra c te r is tic s  o f  a tm o sp h e re s  fo r  v a r io u s  p u rp o ses  is  g iv en . T h is  in c lu d es 
b u r n t  a m m o n ia  fo r  b r ig h t  an n e a lin g  a n d  h a rd e n in g  o f  n o n -fe rro u s  m e ta ls , 
co m p le te ly  b u r n t  fu e l g as fo r  b r ig h t  a n n e a lin g  co p p e r a n d  b ra ss  a n d  co p p er 
b raz in g , a n d  ch a rco a l g as fo r  b r ig h t an n ea lin g  a n d  m e ltin g  co p p e r.— M . A . V.

Heat-Treatment of Steels and Various Alloys.— I. —  S o u rd illo n  (Tech . 
M oderne, 1947, 39, (5 /6 ), 7 3 -8 0 ).— A  good  g en e ra l su rv e y  o f  th e  h e a t- t r e a tm e n t  
o f  fe rro u s  a n d  n o n -fe rro u s  a llo y s .— M . E .

High-Frequency Induction Heating. E . M ay  a n d  T . G . T a n n e r  ( J .  In s t .  
P ro d n . E n g .,  1946, 25, (12), 3 3 1 -3 5 2 ; a n d  (su m m a ry )  E ng ineer, 1947, 183, 
(4753), 1 78-180).— A n  il lu s tr a te d  a c c o u n t o f  th e  th e o ry , m o d e rn  in d u s tr ia l  
e q u ip m e n t, a n d  a p p lic a tio n s  o f  in d u c tio n  h e a tin g .— W . G. A.

High-Frequency Industrial Heating.  (E lectronic  In d .  a n d  In s tru m e n t
a tio n , 1947, 1, (3), 5 ).— A  series o f  p h o to g ra p h s  is  g iv en , show ing  som e uses o f  
h ig h -fre q u e n c y  g e n e ra to rs  in  te x t i le  m a n u fa c tu re , p la s tic s  p ro d u c tio n , a n d  
m e ta llu rg ic a l in d u s tr ie s . I l lu s t ra t io n s  show  e q u ip m e n t fo r  h ig h - te m p .
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m eltin g , b ra z in g  o p e ra tio n s  o n  s h a f ts  a n d  c a rb id e - tip p e d  to o ls , th ro u g h  
h e a tin g  o f  b a rs  a n d  tu b e s  fo r  fo rg in g , a n d  h ig h -sp eed  h a rd e n in g  o f  s te e l g ea rs .

— D . M . L .
Induction Heating. M . G o u ro d  (T ech . M oderne , 1947, 39, (1 1 /1 2 ), 2 0 6 -  

208).— A  su m m a ry  o f  th e  p r in c ip le s , e q u ip m e n t u se d , a n d  th e  d iv e rse  
a p p lic a tio n s  o f  in d u c tio n  h e a tin g  u s in g  freq u e n c ie s  f ro m  50 c ./s . to  5 M c./s. 
E q u a tio n s  fo r  c u r re n t  p e n e tr a t io n  a n d  h e a tin g  in te n s i ty  a re  g iv en  in  th e  
d iscussion  o f  s k in  e ffec t.— D . M . L .

Current Transiormers in Induction Heating. R . A . W h ite m a n  (R a d io  N e w s, 
1947, 37 , (4), 1 6 -1 9 , 31).— C u rre n t  tra n s fo rm e rs , u su a lly  k n o w n  in  B r i ta in  a s  
“  c o n c e n tra to rs  ”  a re  a s su m in g  som e im p o rta n c e  fo r  th e  p ro d u c tio n  o f  v e ry  
h ig h - in te n s ity  H .F .  fie lds fo r  h a rd e n in g  o p e ra tio n s  a n d  a lso  fo r  m a tc h in g  low - 
im p ed an ce  lo ad s , e .g . co p p e r o r  b ra ss , to  th e  h ig h - im p e d a n c e  o u tp u t  c irc u its  
o f  R .E . h e a tin g  g e n e ra to rs . W . a n a ly se s  th e  d e s ig n  o f  c u r re n t  tra n s fo rm e rs  
a n d  r e p o r ts  th e  r e su lts  o f  te s ts  c a rr ie d  o u t  o n  tra n s fo rm e rs  o f  v a r io u s  sizes.

— D . M . L .
Induction Heating with Electronic Generators.  (S teel, 1 9 4 6 ,119, (14),

84, 87).— A  b r ie f  d e s c rip tio n  o f  R .C .A . 2 k W . a n d  15 k W . H .F . g e n e ra to rs .
— M . A . V .

Electronic Heating Units Show Economy, Speed.  (E lectron ic  I n d .  a n d
E lectronic  In s tru m e n ta tio n , 1947, 1, (3), 2 -3 ) .— A  re v ie w  o f  th e  p re s e n t  u ses o f  
in d u c tio n  a n d  d ie le c tr ic  h e a tin g . T h e  a d v a n ta g e s  o f  ra d io -fre q u e n c y  h e a tin g  
o v e r  n o rm a l m e th o d s  a re  d isc u sse d .— D . M . L .

Some Notes on Radio-Frequency Heating.  (M a s s  P ro d n ., 1946, 22,
(11), 5 6 6 -5 6 7 ).— A  b r ie f  rev iew , in c lu d in g  som e m e ta llu rg ic a l ap p lic a tio n s .

— R . W . R .
Radio-Frequency [Heating] Aids Mass Production. ------  (M a ss  P ro d n .,

1947, 23, (3), 4 2 -4 7 ) .— A n  a c c o u n t o f  th e  in d u s tr ia l  u ses o f  ra d io -fre q u e n c y  
d ie le c tr ic  a n d  in d u c tio n  h e a tin g , in c lu d in g  c e r ta in  m e ta llu rg ic a l a p p lic a tio n s  
su c h  a s  so ld e rin g , b ra z in g , a n d  su rface  h a rd e n in g .— R . W . R .

The Tocco “  Heat Gun ” .  (M a ch in ery  (L o n d .) , 1947, 70 , (1808), 653).
-—A n  i l lu s t r a te d  d e s c r ip tio n  o f  th e  “  h e a t  g u n  ”  d e v e lo p ed  b y  th e  T occo  
D iv is io n  o f  th e  O hio  C ra n k s h a f t  C o m p an y . T h e  p o r ta b le  in d u c to r ,  w o rk in g  
a t  a  f re q u e n c y  o f  1 0 , 0 0 0  c ./s ., a c tu a l ly  g e n e ra te s  h e a t  w ith in  th e  co n d u c tin g  
w o rk -p iece , g iv in g  h e a tin g  sp eed s m o re  t h a n  tw ice  t h a t  o f  th e  o x y -a c e ty le n e  
flam e. T h e  g u n  ta k e s  1 1  k W . f ro m  th e  m o to r-g e n e ra to r  se t. T h e re  is  no  
e le c tr ic a l d a n g e r  to  th e  o p e ra to r ,  a n d  s a fe ty  goggles a re  n o t  re q u ire d . T h e  
g u n  h a s  b een  a p p lie d  to  la p  b ra z in g  o f  s te e l b o x es u sin g  s ilv e r-so ld e r fo il, local 
h a rd e n in g  a n d  a n n e a lin g  o f  s te e l b a rs , b ra z in g  o f  c a rb id e  t ip s  to  la th e  to o ls , a n d  
fo r  so ld e r  m e ltin g  in  a u to m o b ile - ra d ia to r  a s se m b ly .— D . M. L .

*Some Experiments on Quenching Media. F . W . Jo n e s  a n d  W . I .  P u m p h re y  
( J .  I r o n  S tee l I n s t . ,  1 9 4 7 ,1 5 6 , (1), 3 7 -5 4 ).— I n  a n  a t t e m p t  to  d ev ise  a  s ta n d a rd  
t e s t  fo r  th e  co m p ariso n  o f  th e  (s tee l-)  h a rd e n in g  p ro p e rtie s  o f  v a r io u s  m e d ia , 
th e  a u th o r s  m e a su re d  th e  coo ling  r a te s  a t  th e  c e n tre  o f  a  s ilv e r  c y lin d e r 
f  in . d ia . X 3 in . A  s i lv e r -p la t in u m  th e rm o c o u p le  w as u se d , a n d  th e  te m p , 
w as re c o rd e d  w ith  th e  a id  o f  a  D .C . a m p lifie r  a n d  a  h ig h -sp eed  m illia m m e te r  
p e n  re c o rd e r . R e s u l ts  a re  p re s e n te d  in  a  ta b le  sh o w in g  th e  t im e  ta k e n  to  cool 
to  v a r io u s  te m p , fo r  th e  fo llo w in g  q u e n c h in g  m e d ia  : a g i ta te d  w a te r  a t  2 0 ° 
a n d  80° C ., s ta g n a n t  w a te r  a t  80° C ., a n d  5  o ils, a l l  a g i ta te d . T h e  fa s te s t  r a te  
o f  coo ling  w as o b ta in e d  w ith  th e  co ld  w a te r  (2-0 sec. to  100° C . ) ; th e  o ils a n d  
a g i ta te d  h o t  w a te r  a l l  g a v e  t im e s  o f  coo ling  to  100° C. in  th e  ra n g e  12-8— 
15-5 sec., w h ile  th e  s ta g n a n t  h o t  w a te r  y ie ld e d  th e  m u c h  lo n g e r t im e  o f  
26-5 sec. A n  a t t e m p t  w as  m a d e  to  c o r re la te  th e  h a rd n e sse s  o f  c y lin d e rs  o f  
n ic k e l-c h ro m iu m -m o ly b d e n u m  ste e ls  w ith  th e  coo ling  ra te s  a ffo rd ed  b y  th e  
d if fe re n t m e d ia , b u t  n o  su c h  c o rre la tio n  w a s  fo u n d . F u r th e r  e x p e r im e n ts  o f  a  
s im ila r  n a tu r e  u s in g  f , 1 J ,  a n d  3 J - in . c y lin d e rs  o f  18 : 8  s ta in le s s  s te e l w ere  c a r 
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r ie d  o u t ,  a n d  i t  w as fo u n d  po ss ib le  to  r e la te  q u a l i ta t iv e ly  th e  coo ling  ra te s  
o b ta in e d  w ith  th e  h a rd n e sse s  o f  th e  a llo y  s te e l sp ec im en s. I t  is  sh o w n  t h a t  th e  
h e a t- t r a n s f e r  f a c to r  v a r ie s  c o n s id e ra b ly  w ith  te m p . T h e  “  effec tiv e  ”  v a lu e  o f  
th is  f a c to r  w a s  fo u n d  to  d ec rease  w ith  in c rease  o f  sp ec im en  size. S om e o f  th e  
e x p e r im e n ta l  coo ling  ra te s  fo u n d  fo r  th e  s ta in le s s-s te e l cy lin d e rs  a re  co m p ared  
w ith  th o se  p re d ic te d  b y  c a lc u la tio n  u s in g  S c h m id t’s m e th o d  fo r  th e  so lu tio n  
o f  p ro b lem s in  u n s te a d y  h e a t  flow. T h is  m e th o d  a n d  i t s  a p p lic a tio n  to  th e  
case o f  th e  c y lin d e r  a re  d esc rib ed  in  tw o  A p p en d ices .— R . W . R .

XIX.— WORKING

Upsetting Aluminium [18S] Heads. H a r ry  G . H o w ell (Steel, 1946, 119, 
(13), 108 -111 , 1 76-177).— A  d e sc rip tio n  o f  th e  fo rg in g , h e a t- t r e a tm e n t,  
q u en ch in g , a n d  fin ish ing  o f  c y lin d e r  h e a d s  o f  18S a lu m in iu m  a llo y  fo r  ra d ia l  
a i r c ra f t  eng ines.— M. A . V .

Tolerances for Impression Die Forgings. ------  (M ater ia ls  a n d  M ethods,
1947, 25, (6 ), 125).— E n g in e e rin g  F ile  F a c t s  N o . 143.— J .  L . T .

Impact Extrusion. The Application of the Process to the Production of
[Aluminium] Radio-Condenser Components.   (M a ch in ery  (L o n d .) j  1947,
71, (1810), 3 -1 1 ).— T h e  p ro d u c tio n  f ro m  99-5%  a lu m in iu m  o f  tr im m e r-  
co n d en se r  s ta to r s  a n d  ro to rs , e le c tro ly tic  co n d en se r an o d es , a n d  o th e r  
c o m p o n e n ts  o f  co m p lic a te d  sh a p e  b y  im p a c t e x tru s io n  a t  th e  M itch a m  W o rk s  
o f  th e  P h ilip s  o rg a n iz a tio n  is d esc rib ed  a n d  i l lu s t r a te d .— J .  C. C.

Achievements and Trends in the Copper and Brass Industry. C lem en t 
B laz ey  (A u s tra la sia n  E n g .,  1946, (D ec.), 6 1 - 6 9 ;  1947, ( J a n .) ,  3 7 -4 1 ).— A  
p a p e r  re a d  b efo re  th e  A u s tra l ia n  I n s t i tu te  o f  M e ta ls , S y d n e y  B ra n c h . B . 
d escrib es in  d e ta i l  th e  p ro d u c tio n  o f  w ire  b a rs , w ire  d ra w in g , th e  p ro d u c tio n  
o f  b ille ts  fo r  tu b e s , p ie rc in g  a n d  e x tru s io n  o f  tu b e s , e x tru s io n  o f  ro d s  a n d  
se c tio n s , a n d  ro llin g  o f  sh e e t a n d  s tr ip . 29 refe ren ces a re  g iv en .— N . B . V .

*The Effect of Speed of Rolling in the Cold-Rolling Process. H . F o rd  (J .  
I ro n  S tee l In s t . ,  1947, 156, (3), 3 8 0 -3 9 8 ).— F . describ es th e  r e su lts  o f  m e a su re 
m e n ts  o f  ro ll  to rq u e  m a d e  d u r in g  th e  s t r ip  ro llin g , a t  v a r io u s  sp eed s u p  to  
300 f t . /m in . ,  o f  tw o  m ild  s te e ls , c o n ta in in g  0-2 a n d  0 0 7 %  c a rb o n  re sp e c tiv e ly , 
a n d  o f  H .C . co p p e r. W ith  p a s s  r e d u c tio n s  u p  to  6 0 % , th e  ro l l  p re ssu re  
r e q u ire d  fo r  f irs t  p asses  w as in d e p e n d e n t o f  th e  sp e ed  o f  ro llin g , th u s  confirm ing  
th e  re su lts  o f  p re v io u s  re sea rch es . W h e n  th e  m a te r ia l  w as th in  a n d  s tro n g ly  
w o rk -h a rd e n e d , a  m a rk e d  d ep en d en c e  o f  ro ll  p re ssu re  o n  sp e ed  w as fo u n d , th e  
p re ssu re  r e q u ire d  b e in g  le a s t  a t  h ig h  speeds a n d  a p p a re n t ly  ap p ro a c h in g  a  
l im itin g  v a lu e  a t  300 f t . /m in .  T h is  effect f irs t  a p p e a rs , in  m a te r ia l  w h ich  does 
n o t  w o rk -h a rd e n  ra p id ly , a t  a  th ic k n e ss  o f  a b o u t  0-017 in . u s in g  10 in .-d ia . 
r o lls  (i.e . d ia . : th ic k n e s s  r a t io  =  590) a n d  a  p a ss  re d u c tio n  o f  3 0 % . W ith  
g r e a te r  p a s s  r e d u c tio n , th e  c r itic a l th ic k n e ss  is  g re a te r  a n d  vice versa. A  h ig h  
r a te  o f  s tra in -h a rd e n in g  causes th e  e ffe c t to  a p p e a r  a t  g r e a te r  th ick n esses . 
I n  th e  case o f  th e  H .C . co p p er, som e an o m alie s  w ere  fo u n d , th e  p re ssu re /sp e e d  
c u rv e  show ing  a  h u m p  a t  a b o u t  1 0 0  f t . /m i n . ; a  th e o re tic a l  e x p la n a tio n  is 
g iv en  fo r  th is .  E n e rg y  co n su m p tio n  a lso  d e p e n d e d  u p o n  speed , b u t  to  a  less 
e x te n t  a n d  in  a  m o re  co m p lex  m a n n e r ; th e  e n e rg y  re q u ire d  w as u su a lly  le a s t 
a t  m e d iu m  speeds. V a r ia tio n  o f  sp e ed  d u r in g  ro llin g , th e  se t tin g  o f  th e  ro lls  
b e in g  u n c h a n g e d , ca u se d  co n s id e ra b le  v a r ia t io n s  in  th e  th ic k n e s s  o f  th e  
re su lt in g  s tr ip , th e  th ic k n e ss  v a ry in g  in v e rse ly  w ith  ro llin g  s p e e d ; th is  effec t 
w as m o s t  m a rk e d  w ith  w o rk -h a rd e n e d  th in  s tr ip . I t  is  a p p a re n t  f ro m  th e  
e x p e r im e n ta l  r e su lts  t h a t  i t  is  p o ss ib le  to  ro ll  th in n e s t  a t  h ig h  speeds. F . 
con c lu d es b y  d iscu ssin g  th e  re s u lts  o f  h is  e x p e r im e n ts  fro m  th e  p o in t 'o f  v iew  o f  
d e fo rm a tio n  th e o ry , su g g e stin g  a s  po ss ib le  causes, d ep en d en c e  o f  y ie ld  s tre s s  
o n  r a te  o f  d e fo rm a tio n , te m p , r ise  d u e  to  w o rk  o f  d e fo rm a tio n , ro ll  f la tte n in g ,
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a n d  f r ic tio n a l v a r ia t io n s . T h ese  fa c to rs  a re  n o t  re g a rd e d  a s  p ro v id in g  a  
co m p le te  e x p la n a tio n .— R . W . R .

The Rolling of Metals, Theory and Experiment. XIV.—Methods Used in 
Practice for the Calculation oi Rolling Load and Horse-Power. L . R . U n d e r 
w o o d  (Sheet M e ta l I n d . ,  1947, 24, (243), 1352-1360 , 1366).— Cf. M e t. A h s ., 
1947, 14, 406. U . e x p la in s  th e  m e th o d  o f  c a lc u la tin g  th e  ro llin g  lo a d  a n d  
ho rse -p o w er o f  a  n o n -re v e rs in g  co ld  b re a k in g -d o w n  m ill  f i t te d  w ith  a  fly -w heel 
b e tw e e n  th e  m o to r  a n d  th e  s ta n d .  E x a m p le s  o f  m ills  f re q u e n tly  f i t te d  w ith  a  
fly -w hee l on  th e  d r iv e  a re  b ra ss  a n d  c o p p e r  in g o t  co ld  b re a k in g -d o w n  m ills , th e  
ro u g h in g  s ta n d s  o f  ro d  a n d  b a r  m ills , a n d  a n y  n o n -re v e rs in g  m ill in  w h ich  th e  
le n g th  o f  m a te r ia l  ro lle d  is s h o r t  a n d  th e  e n e rg y  re q u ire d  fo r  ro llin g  re la tiv e ly  
g re a t .  T h e  m e th o d s  o f  c a lc u la tin g  ro ll  lo ad s a n d  ro llin g  h o rse -p o w ers d esc rib ed  
a re  c a p a b le  o f  g iv in g  s a t is fa c to ry  r e su lts  in  p ra c tic e  p ro v id e d  c u rv es  a re  u se d  
w h ich  re fe r  to  c o n d itio n s  c losely  re sem b lin g  th o se  o f  th e  c a lc u la tio n . O th e r 
w ise , th e  success o f  th e  m e th o d s  is  d e p e n d e n t o n  ju d g m e n t  g a in e d  fro m  
ex p e rien ce .—-R. G e .

*Fluctuations of the Distribution of Torque Between Rolling-Mill Spindles. 
E . A . W . H o ff  (J . I ro n  S tee l I n s t . ,  1947, 155, (1), 5 1 -5 4 ;  a n d  I r o n  a n d  S tee l, 
1947, 20, (6 ), 2 1 6 -2 1 7 ).— H . d escrib es th e  r e s u lts  o f  s tra in -g a u g e  m e a su re m e n ts  
o f  th e  v a r ia t io n s  in  th e  to rq u e s  a c t in g  o n  th e  c o n n e c tin g  sp in d le s  o f  a  tw o - 
h ig h  m ill, d u r in g  th e  ro llin g  o f  m ild  s te e l, H .C . co p p e r, a lu m in iu m , a n d  
te l lu r iu m -le a d  s t r ip .  T w o k in d s  o f  f lu c tu a tio n  w ere  o b se rv e d  : (1) a  p e rio d ic  
f lu c tu a tio n , in  s te p  w ith  th e  ro ll  re v o lu tio n s , w h ic h  is  a sc rib e d  to  m e c h a n ic a l 
im p e rfe c tio n s  o f  th e  d r iv in g  g e a r, a n d  (2 ) i r re g u la r  v a r ia t io n s  o f  s h o r te r  p e r io d , 
th o u g h t  to  b e  d u e  to  v a r ia t io n s  in  th e  su rfa c e  c o n d itio n  o f  th e  m a te r ia l  b e ing  
ro lle d . I t  is  sh o w n , in  a n  A p p e n d ix , t h a t  n o n e  o f  th e  f lu c tu a tio n s  co u ld  h a v e  
b e e n  ca u se d  b y  th e  u n iv e rsa l jo in ts .— R . W . R .

Synthetic-Resin Bearings [for Rolling Mills]. F .  W . Jo n e s  (J . I r o n  S tee l 
In s t . ,  1 9 4 7 ,1 5 5 , (4), 6 0 2 -6 0 6 ).— J .  d esc rib es  th e  u se  o f  sy n th e tic - re s in  b ea rin g s  
fo r  ro llin g  m ills , a n d  d iscu sses v a r io u s  e n g in ee rin g  co n s id e ra tio n s . T h e  u se  o f  
sy n th e tic - re s in  b e a r in g s  in  p la c e  o f  b ro n z e  b e a r in g s  r e s u lte d  in  a  p o w er sa v in g  
o f  1 9 % .— R . W . R .

B.C.H. Bearings.  (T r a n s . I n s t .  M a r in e  E n g .,  194 5 -4 6 , 57, 6 6 -6 7 ).—
B .C .H . b e a r in g  m a te r ia l  w a s  u se d  o rig in a lly  fo r  ro ll-n e c k  b e a r in g s  in  ro llin g  
m ills . I t  n o w  h a s  u se s  in  m a r in e  en g in ee rin g  fo r  s te rn - tu b e  b e a r in g s , “  A  ”  
b r a c k e t  b e a r in g s , r u d d e r -p o s t  b e a r in g s , d a v i t  b ea rin g s , p u m p  b ea rin g s , a n d  
ey e  r in g s , a n d  fo r  th e  su rfa c in g  o f  s lid es fo r  c ro ss -h ea d  slip p e rs . I t  c a n  be  
m a c h in e d  in  a  s im ila r  m a n n e r  to  a lu m in iu m .— J .  L . T .

Carbide Drawing Dies [for Aluminium]. D a n ie l M apes (S teel, 1946, 119, 
(5), 84, 8 6 ).— A  b r ie f  a c c o u n t o f  th e  a d v a n ta g e s  o f  ch an g in g  f ro m  s te e l to  
“  C a rb o lo y  ”  c e m e n te d -c a rb id e  d ie s  fo r  d eep  d ra w in g  s te e l a n d  a lu m in iu m  
a llo y s .— M . A . V .

Drawing, Stretching, Stamping of Aluminium. H a r ry  L . S m ith , J r .  (S teel, 
1946, 119, (4 ), 8 8 -9 0 , 92, 130).— T h e  te c h n iq u e  o f  d ra w in g , s tre tc h -fo rm in g , 
a n d  s ta m p in g  a lu m in iu m  a llo y s  a n d  A lc la d  is  d e sc rib e d  g en e ra lly . A  ta b le  o f  
te n s ile  p ro p e rtie s  a n d  h a rd n e s s  o f  th e  a llo y s  is  in c lu d e d .— M. A . V .

Panel-Beating Aluminium. — —  (M o d ern  M eta ls , 1947, 3, (3), 2 4 -2 5 ).—  
A  d e s c rip tio n  o f  th e  p ro cess , r e p r in te d  f ro m  A lu m in iu m  N e w s B u ll . (A u s tra lia ).

— N . B . V .
Fabricating Aluminium Radiators.  (S teel, 1946, 119, (25), 102).— A

b r ie f  d e sc rip tio n  o f  th r e e  G e rm a n  sh a p in g  m a c h in e s .— M . A . V .
Some Facts About Spinning Aluminium.  (M o d ern  M eta ls , 1947, 3,

(5), 1 6 -1 7 ).— N . B . V .
Press Forms 4-Part Magnesium Canoe. C h e ste r  S. R ic k e r  (M a c h in is t 

(E u r . E d n .) ,  1947, 91, (15), 4 8 0 -4 8 1 ).— T h e  m a n u fa c tu re  o f  th e  canoe fro m  
sh ee ts , e x tru s io n s , a n d  c a s tin g s  is b rie fly  d esc rib ed .— J .  H . W .
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Finishing Aluminium Pistons on Heald Borematics.  (Machine Tool

Rev., 1947, 35, (209), 6 7 -6 8 ).— H e a ld  B o re m a tic s  a re  id e a l m ach in es  fo r  
tu rn in g  p is to n s , e i th e r  c y lin d r ic a l o r  o v a l, o r  fo r  b o rin g  th e  g u d g eo n -p in  holes, 
a s  th e y  possess th e  d e s ira b le  c h a ra c te r is tic s  o f  sm o o th  ru n n in g  a n d  u n ifo rm  
tra v e rs e . T h e  c u t t in g  sh o u ld  b e  d o n e  d ry , b u t  th e  m odel sh o u ld  be  sm e ared  
w ith  v ase lin e  o r  lan o lin e . T h e  re q u ire d  s m o o th  w a ll su rfa c e  c a n  be  o b ta in e d  
in  m a n y  w ay s , b u t  th e  tw o -w a y  b o rin g  p ro cess is  g e n e ra lly  reco m m en d ed .

— H . V .
Special Machine Tools for the Machining oî Light Alloys. G . L a v a l 

(Machines et Métaux, 1947, 31, (344), 1 15 -120).— E n g lish  a n d  A m erican  
m a c h in e  to o ls  a re  d e sc rib ed .— M . E .

Free-Machining Copper.  (Indian Eng., 1946, 130, (4), 2 2 5 -2 2 6 ).—
R e p r in te d  f ro m  Distribution of Electricity.— W . G . A .

Machinability, Tool Lite, and the Machine Tool. G . S ch les inge r (Machinery 
(Lond.), 1946, 69, (1774), 4 6 3 -4 6 7  ; co rre sp o n d en ce , 1947, 70, (1795), 296).—  
Cf. Met. Abs., 1947, 14, 29 .— J .  L . T .

Cutting Action ot Reamers. T . F . G ith e n s  (Trans. Amer. Soc. Mech. Eng., 
1946, 68, (8 ), 8 6 7 -8 7 6 ; a n d  (su m m a ry )  Machinery, 1946, 69, (1779), 624).

Chatter and Its Causes. G. H o lm a n  (Amer. Machinist, 1946, 90, 100-101  ; 
a n d  (ab rid g ed ) Mécanique, 1946, 30, (340), 296).

Materials Used in America for the Cutting Edge ot Milling Tools. J .  
D o u m e n a c h  (Machines et Métaux, 1947, 31, (344), 1 21 -124).— A  rev iew .

— M. E .
Grinding Carbide Milling Cutters. E . T . L a rso n  (Orits and Grinds, 1946, 

37, (3), 1 -7  ; (4), 1—7).— L . d escrib es re c o m m en d ed  p ro c e d u re s  fo r  g rin d in g  
c a rb id e - tip p e d  m illin g  c u t te r s  fo r m a c h in in g  fe rro u s  a n d  n o n -fe rro u s  m a te r ia ls .

— R . W . R .
Limitation of Sintered Carbide [for Machining]. R. B. S cheffe r (Indust. 

Diamond Rev., 1946, [N .S .], 6 , (73), 372).— A  b r ie f  d isc u ssio n  o f  th e  uses o f  
c a rb id e  to o ls  in  th e  m a c h in in g  o f  m e ta ls .— R. W. R.

Wet-Belt Machining. W illiam  F . S ch le ich er (Steel, 1946, 119, (2), 9 4 -9 5 , 
114, 117).— W e t-b e lt  m ach in in g , w h ich  is  a p p lic a b le  to  n o n -fe rro u s  m e ta ls , is  a  
m e th o d  o f  g rin d in g , su rfac in g , a n d  s to c k  re m o v a l b y  a n  a b ra s iv e  b e lt  p ass in g  
a t  h ig h  sp e ed  o v e r a  h a rd e n e d  s te e l p la te n . T h e  a b ra s iv e  is  b o n d e d  to  th e  
b e l t  w ith  a  p la s tic  im p e rv io u s  to  th e  liq u id . T h e  m e th o d  a v o id s  g e n e ra tio n  o f  
h e a t  a n d  co n se q u e n t p ro b a b le  w e ak e n in g  o f  s t r u c tu r e .— M . A . V.

Notes on the Hand Engraving of Metals with Diamond Tools.  (Indust.
Diamond Rev., 1947, 7, (81), 2 2 9 -2 3 4 ).— T h e v a r io u s  te c h n iq u e s  a re  d iscu ssed , 
a n d  th e  re la t iv e  m e r its  o f  d ia m o n d  a n d  s te e l to o ls  a re  co m p a re d .— R . W . R .

Finishing with Diamond Tools. P a u l  G ro d z in sk i (Mech. World, 1947, 121, 
(3154), 615-616).— A  b r ie f  d iscu ssio n  o f  th e  u se  o f  s in g le -p o in t d ia m o n d  to o ls  
fo r  th e  p ro d u c tio n  o f  f in e -tu rn e d  fin ishes o n  m e ta l  su rfa c e s .— R . W . R .

XX.— CLEANING AND FINISHING

Surface-Treating Aluminium with Alodine.  (Modern Metals, 1947, 3,
(2 ), 23).— Cf. Iron Age, 1946, 158, (23), 64 ; see Met. Abs., 1947, 14, 106.

— N . B . V.
Protective and Decorative Finishes for Cast Aluminium. J o h n  J .  S to b ie , 

J r .  (Modern Metals, 1947, 3, (4), 1 4 -1 9 ).— S. rev iew s th e  m ech an ica l, chem ical, 
e lec tro c h e m ic a l, a n d  o rg an ic  fin ishes a v a ila b le  fo r  c a s t  a lu m in iu m . 27 
re fe ren ce s  a re  g iv en .— N . B . V .

Pre-Welding Treatment for Aluminium [Diversey Process]. (B u tto n ) .  
S ee p . 69.
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Finishing Copper by Oxidation with Sodium Chlorite. W a lte r  R . M eyer a n d

G. P . V in c e n t (M e ta l F in is h in g ,  1947, 45, (3), 6 1 -6 3 , 71).— A  p ro c e d u re , 
p a te n te d  u n d e r  U .S . P a t e n t  N o . 2 ,364 ,993 , fo r  co p p e r a n d  c o p p e r  a llo y s  is  
describ ed . I t  is  a p p lic a b le  to  p u re  co p p e r, e i th e r  c a s t , ro lle d , o r  e le c tro 
d e p o s ite d , a n d  to  a llo y s  c o n ta in in g  m o re  t h a n  6 0 %  co p p e r. F o r  a llo y s  w ith  
less t h a n  9 0 %  c o p p e r , a  p r e - t r e a tm e n t  is  n eed ed . D e ta ils  o f  c lean in g  
p ro ced u re  a n d  a c id  d ip p in g  a re  g iv en , b u t  th e  co m p o s itio n  o f  th e  s a l ts  u se d  is 
n o t  g iv en . T h e  fin ish  is  c la im ed  to  im p ro v e  th e  co rro s io n -re s is tan ce  o f  th e  
m e ta l  a n d  to  fo rm  a n  e x c e lle n t b a s is  fo r  p a in ts ,  la c q u e rs , a n d  en am els . 
C o lou red  fin ishes c a n  a lso  b e  o b ta in e d  b y  c a re fu lly  co n tro llin g  th e  t im e  o f  
im m ers io n . T h e  te m p , o f  o p e ra t io n  is  b e tw e e n  210° a n d  220° F .  (99°—105° C .). 
C are  is  n e e d e d  to  p r e v e n t  th e  so lu tio n  to u c h in g  th e  sk in , a n d  th e r e  is  r is k  o f  
fire i f  th e  s a l ts  co m e in to  c o n ta c t  w ith  o rg an ic  m a te r ia ls .— G . T . C.

Preparation oi Magnesium for Painting. R . E . G w y th e r  (P roducts F in is h in g ,  
1947, 11, (5 ), 56, 58).— A  re p o r t  o f  a  p a p e r  r e a d  a t  th e  se c o n d  a n n u a l 
sy m p o s iu m  o n  “  M o d ern  M e ta l P ro te c tio n  ” , h e ld  in  C lev e lan d , O hio .— J .  L . T .

Shot Peening. R . K in g  (M a s s  P ro d n ., 1946, 22, (9), 442-443).— An 
e le m e n ta ry  a c c o u n t o f  th e  te c h n iq u e  o f  sh o t p een in g , a n d  o f  i t s  e ffec tiv en ess 
in  in c re a s in g  th e  f a t ig u e  s t r e n g th  o f  m e ta l  p a r ts .— R . W . R .

Soft Grit Blasting. E . C. L a th ro p  a n d  8 . I .  A ro n o v sk y  (S teel, 1946, 119,
(4 ), 102, 104, 1 0 7 -1 0 8 ).— JL d e s c rip tio n  o f  a  m e th o d  o f  b la s tin g  w ith  co rn co b  
o r  rice  h u l l  g r i t ,  u n d e r  80AX) lb . / in . 2 p re ssu re , fo r  c lean in g  m e ta ls  o r  re m o v in g  
p a in t  o r  su rfa c e  fin ishes.— M . A . V .

Vapour Blasting. — —  (M a ss  P ro d n ., 1946, 22 , (12), 6 0 2 -6 0 3 ).— A  sh o r t  
d e sc rip tio n  o f  a  n ew  (A m erican ) p ro cess  fo r  th e  p ro d u c tio n  o f  fine fin ishes o n  
m e ta l  su rfaces . A n  a b ra s iv e  em u ls io n  (c o n ta in in g  N o v a c u li te  a s  a b ra s iv e )  is  
b lo w n  b y  co m p ressed  a i r  o n  to  th e  su rfa c e  a t  a  sp e ed  o f  3000 f t ./s e o . T h e  
p ro cess  is  u se fu l in  p re p a r in g  m e ta l  su rfaces  fo r  p a in t in g  o r  p la t in g , re m o v in g  
m a c h in in g  m a rk s , re d u c in g  f r ic t io n  b e tw e e n  su rfaces , a n d  h o n in g  m a c h in e d  
su rfa c e s .—-R. W . R .

Precision Tumbling of Metal Parts. R . M . L o rd  (G rits a n d  G rinds, 1946, 
37 , (6 ), 1 -5 ) .— L . d escrib es th e  u ses o f  p rec is io n  tu m b lin g , u s in g  A lu n d u m  
T u m b lin g  A b ra s iv e , fo r  d e b u rrin g , desca lin g , a n d  fo r  th e  p ro d u c tio n  o f  u n ifo rm  
r a d i i  on  sm a ll  m e ta l  p a r t s .— R . W . R .

Barrel Finishing of Metal Products. VI.—Continuation of the Discussion 
on the Tubbing Machine. H . L e ro y  B e a v e r  (P roducts F in ish in g ,  1947, 11,
(5), 74r-76, 78, 80, 82, 84).— T h e  im p o rta n c e  o f  ren ew in g  th e  b u rn ish in g  l iq u id  
a f te r  e a c h  r u n  is  e m p h a s iz e d  a s  b e in g  th e  o n ly  w a y  to  e n su re  sa t is fa c to ry  
r e su lts . B . sa y s  d ia g o n a l-p o lish in g  s te e l slu g s in  tu b b in g  m ach in es  a re  m o re  
e ffe c tiv e  t h a n  ro u n d  b a lls .— G . T . C.

Barrel Finishing of Metal Products. VII.—Research in the Development of 
an Abrasive Bond Barrel Grinding Procedure. H. L e ro y  B e a v e r  (P roducts 
F in is h in g ,  1 9 4 7 ,11, (6 ), 80, 82, 84, 8 6 , 8 8 , 90, 92).— Cf. p reced in g  a b s tra c t .  A  
d isc u ss io n  in  v e ry  g e n e ra l te rm s  o f  th e  p ro p e r t ie s  r e q u ire d  in  liq u id s  u se d  in  
b a r re l  g r in d in g . H ig h  v isc o s ity  a n d  r in sa b il i ty  a re  p a r t ic u la r ly  im p o r ta n t .  
I t  is  su g g e ste d  t h a t  g lu co se  so lu tio n s  a n d  g ly ce rin e  h a v e  th e  d es ired  p ro p e rtie s . 
N o  a c tu a l  r e su lts  a re  g iv e n .— G. T . C.

Barrel Finishing of Metal Products. VIII.—Some Things You Can Do to 
Help Yourself. H . L e ro y  B e a v e r  (P roducts F in ish in g ,  1947, 11, (7), 62, 64, 
6 6 , 6 8 , 70, 74, 76).— Cf. p re c e d in g  a b s t r a c t .  I n  v iew  o f  th e  c u r re n t  sh o r ta g e  
o f  b u rn ish in g  m a te r ia ls , th e  p o s s ib ility  o f  b u rn ish in g  a r tic le s  w ith o u t th e  
a d d i t io n  o f  su c h  m a te r ia ls  is  w o r th  co n s id erin g . W h e th e r  o r  n o t  p a r t s  a re  
se lf-b u rn ish in g  w ill d e p e n d  la rg e ly  o n  th e ir  sh a p e  a n d  n a tu r e .  A  n u m b e r  o f  
cases a re  m e n tio n e d  w h ere  se lf-b u rn ish in g  h a s  b e e n  su c cessfu lly  c a rr ie d  o u t . 
S lig h t m o d ifica tio n s  in  des ign  (e.g . th e  a v o id a n c e  o f  u n n e c e ssa rily  deep  
recesses) w ill o f te n  e n s u re  t h a t  co m p o n e n ts  a re  se lf-b u rn ish in g .— G. T . C.

F
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Finishing Operations at Chrysler’s Dodge Division. B r y a n t  W . P o co ck  

( Products Finishing, 1947, 11, (7), 3 0 -3 2 , 34, 36, 38, 40, 42, 4 4 , 46, 48 , 50, 
52, 54 , 56 , 58).— A  d esc rip tio n  o f  th e  m e th o d s  a n d  e q u ip m e n t u se d  fo r  
fin ish in g  m o to r  ea rs . T h e  sp e c ifica tio n s a n d  o p e ra tin g  d e ta i ls  fo r  th e  p la t in g  
o f  b ra ss , c a d m iu m , b r ig h t  z in c , c o p p e r  (a c id  a n d  cy an id e), n ick e l (W a t ts ’ 
b a th  a n d  h a rd  n ick e l), ch ro m iu m , a n d  t i n  a re  g iv en .— G. T . C.

Current Status of Protective and Decorative Coatings, and Future 
Possibilities. S. P .  W ilso n  (Products Finishing, 1 9 4 7 ,11, (5), 5 0 -5 2 , 54, 56).—  
A  re p o r t  o f  a  p a p e r  re a d  a t  th e  seco n d  a n n u a l  sy m p o s iu m  o n  “  M o d e rn  M etal 
P ro te c tio n  J .  L . T .

A Surface-Active Agent for the Cleaning of Metals [Nacconol NR]. O. M. 
M o rg an  (Monthly Rev. Amer. Electroplaters' Soc., 1947, 34, (4), 4 3 0 -4 4 1 ).—  
M . d esc rib es  th e  u se  o f  a n  a lk y l  a ry l  so d iu m  su lp h o n a te , m a rk e te d  as 
“  N acc o n o l N R  ” , w h ich  im p ro v e s  th e  c lean in g  effic iency o f  b o th  ac id s  a n d  
a lk a lis . T re a tm e n t tim e , o p e ra tin g  te m p ., a n d  c o n c e n tra t io n  c a n  be  re d u c e d  i f  
th is  m a te r ia l  is  u sed . I t  is  u n a ffe c te d  b y  h a rd  w a te r . A  n ew  m e th o d  o f  
e v a lu a tin g  m e ta l-c lean in g  co m p o u n d s is  a lso  d esc rib ed , b ased  o n  th e  fa c t  t h a t  
m in e ra l o il fluoresces b r ig h tly  u n d e r  u ltra -v io le t  ra d ia t io n . T h e  fluorescence 
is c a p a b le  o f  be in g  p h o to g ra p h e d , g iv in g  a  c o n v e n ie n t m e th o d  o f  d e te c tin g  a n d  
re c o rd in g  o il res id u es  on  m e ta l  su rfaces . T h e  a r t ic le  in c lu d es  a  la rg e  n u m b e r  
o f  p h o to g ra p h s  i l lu s t r a t in g  th e  effec t o f  v a ry in g  c o n c e n tra tio n s  o f  th e  su rface- 
a c tiv e  a g e n t.— G. T . C.

Water-Soluble Buffing Compound May Offer Advantages. —— (Products 
Finishing, 1 9 4 7 ,11, (7), 92, 94, 96).— B uffing  co m p o u n d s h a v e  b e e n  d e v e lo p ed  
w h ich  a re  w a te r-so lu b le . T h e y  a re  e a sy  to  a p p ly  to  th e  buffing  w h ee l a n d  
a d h e re  to  i t  w ell. T h e y  c a n  b e  re m o v e d  f ro m  th e  w o rk  in  m a n y  cases b y  a  
d ip  in  h o t  w a te r , th o u g h  in  g e n e ra l i t  is  n e c e ssa ry  to  fo llow  th is  w a te r  d ip  w ith  
a  2 - 3 %  su lp h u ric  a c id  d ip  a t  ro o m  te m p . T h e  t im e  in  th e  w a te r  is , o n  th e  
a v e rag e , 2 m in . a n d  in  th e  a c id  u p  to  30 sec. U n lik e  o th e r  buffing  co m p o u n d s, 
th e y  d o  n o t  “  se t-u p  ”  i f  th e re  is  a n  in te rv a l  b e tw e e n  a p p lic a tio n  a n d  rem o v a l.

— G. T . C.
Wheels and Compounds for Buffing and Polishing. J o h n  E . H y le r  (Steel, 

1946, 119, (25), 9 3 -1 1 7 ).— H . e n u m e ra te s  reco m m e n d e d  a b ra s iv e s , buffing 
co m p o u n d s , a n d  ty p e s  o f  w heels fo r  v a r io u s  p u rp o ses , in c lu d in g  th e  buffing 
a n d  p o lish in g  o f  n o n -fe rro u s  m e ta ls .— M . A . V .

Supplementary Equipment for Buffing and Polishing. J o h n  E . H y le r  (Steel,
1946, 119, (26), 6 2 -6 3 , 104).— Cf. p reced in g  a b s tra c t .  A  d iscu ssio n  o f  w heels, 
o th e r  t h a n  s e t-u p  ty p e s , a n d  e lec tr ic  m o to rs .— M . A . V.

Machines and Auxiliary Equipment for Buffing and Polishing. J o h n  E . 
H y le r  (Steel, 1946, 119, (27), 6 8 -6 9 , 112).— Cf. p reced in g  a b s tra c t .  B uffing  
a n d  p o lish in g  m ach in es  a n d  d u s t-c o lle c tin g  sy s te m s  a re  d isc u sse d .— M . A . V .

Polishing and Grinding Goes Modem. L . S . S te rn a l  (Metal Finishing,
1947, 45, (3), 5 1 -5 4 ).— S. describ es th e  a d v a n ta g e s  o f  u s in g  a b ra s iv e  b e lts  
ru n n in g  o v e r re s ilie n t c o n ta c t  w hee ls  c o m p a re d  w ith  th e  o rd in a ry  se t-u p  
p o lish in g  w heel a n d  buff. C osts a re  c o n s id e ra b ly  re d u c e d , p ro d u c tio n  is 
in c re a se d , a n d  th e  fin ish  o b ta in e d  is m o re  e a s ily  p o lish ed . S ev e ra l ty p e s  o f  
c o n ta c t  w heel a re  d esc rib ed , in c lu d in g  se g m e n te d  c lo th , se g m en ted  ru b b e r , 
co m p ressed  c an v as , a n d  b u ff  w heels. T h e  im p o rta n c e  o f  p ro p e r  choice o f  
w heel is  s tre s se d , a n d  in d ic a tio n s  a re  g iv e n  a s  to  w h a t e a c h  is su ita b le  fo r.

— G. T . C.
Grinding of Chromium-Plated Parts. F . J .  B e n n  (Grits and Grinds, 1946, 

37, (5), 8—12).— R e co m m e n d ed  p ro c e d u re s  fo r  th e  g rin d in g  o f  h a rd  ch ro m iu m  
p la te  a re  d esc rib ed .— R . W . R .

Cleaning-Room Practice. M ilto n  P . S chem el (Amer. Foundryman, 1947, 
11, (2), 5 6 -5 8 ).— A  g e n e ra l rev iew .— J .  E . G.



1947 X X .— Cleaning and Finishing 67
*Note on a Convenient Method of Electropolishing Aluminium Alloys.

U . R . E v a n s  a n d  D . W h itw h a m  ( J .  Electrodepositors' Tech. Soc ., 1947, 22, 2 4 -  
28).— A n  e lec tro ly tic -p o lish in g  b a th ,  c o n ta in in g  144 c .c. e th y l  a lco h o l, 10 g. 
a n h y d ro u s  A1C13, 45 g. a n h y d ro u s  Z n C l2, 32 c.c. w a te r , a n d  16 c.c. m -bu ty l 
a lco h o l, a n d  o p e ra tin g  a t  2 0 -2 4  V ., is  d e sc rib ed . T h e  m e th o d  o f  p o lish in g  a  
sm a ll sp ec im en  is g iv e n  in  d e ta il . A f te r  d e g reas in g  a n d  e tc h in g , th e  sp ec im en  
a n d  c a th o d e  a re  fix ed  in  a  r ig id  fra m e , w h ich  is  m o v e d  a b o u t  in  th e  so lu tio n  
d u r in g  p o lish in g . P o lish in g  p ro ceed s  fo r  a b o u t  1 m in ., a f te r  w h ich  th e  f ram e  
is ex p o se d  to  th e  a ir , to  b re a k  d o w n  th e  p a s s iv ity , a n d  th e n  re -im m ersed . T h e  
cy c le  is  r e p e a te d  6 -1 2  tim e s . T h e  effec t o n  th e  fin ish  o f  d e p a r tu re s  f ro m  th e  
o p tim u m  c o n d itio n s  is  su m m a riz e d  in  a  ta b le .  A p a r t  f ro m  a lu m in iu m  a llo y s, 
z in c , t in ,  n ick e l, 18 : 8  s ta in le s s  s te e l, c o b a lt , a n d  ch ro m iu m  h a v e  b een  p o lish ed  
in  th e  b a th .— G. T . C.

*Electropolishing [Nickel] with Fluosulphonic Acid. C. B . E . Y o u n g  a n d  
K e n n e th  R . H esse  (M e ta l F in is h in g , 1947, 45, (3), 64^67).— S o lu tio n s  c o n ta in 
in g  flu o su lp h o n ic  a c id  5 -2 0 , p h o sp h o ric  a c id  6 0 -9 0 , w a te r  0 -2 7 , a n d  ch rom ic  
o x id e  0 -6 - 8 -5 %  p o lish e d  n ick e l, n ick e l s ilv e r , a n d  18 : 1 0  s ta in le s s  s te e l fa ir ly  
w ell. A d d itio n s  o f  s u lp h u r ic  a c id  p ro d u c e d  n o  a d v a n ta g e s  o v e r  su lp h u r ic -  
p h o sp h o ric  a c id  m ix tu re s . F lu o su lp h o n ic  a c id -a c e t ic  a n h y d r id e , fluo- 
su lp h o n ic -p e rc h lo ric  a c id , a n d  f lu o su lp h o n ic -su lp h u r ic  a c id -w a te r  m ix tu re s  
d id  n o t  sh o w  p ro m ise . S ev e ra l d if fe re n t an o d e  m a te r ia ls  w ere  t r ie d  o u t  in  
th e  v a r io u s  so lu tio n s .— G . T . C.

Electropolishing Silver.  (S teel, 1946, 119, (25), 110).— T h e  W estin g -
h o u se  E le c tr ic  C o rp n . h a v e  d e v e lo p ed  a  p ro cess fo r  e lec tro p o lish in g  silver- 
p la te d  a r tic le s  in  a  s ilv e r  cy an id e  b a th .— M . A . V .

*Rapid Determination of Conditions for Electrolytic Polishing of a Metal. 
F ra n ç o is  B e r te in  (M é ta u x  et C orrosion, 1946, 21, (247), 40—43).— S im p le  ce lls 
a re  d e sc rib ed , in  w h ich  th e  an o d e  c .d . v a r y  o v e r  a  ra n g e  o f  th e  o rd e r  o f  2 0 0  
a n d  w h ich  th u s  p e rm it  th e  r a p id  su rv e y  o f  th e  p o s s ib ili ty  o f  e le c tro ly tic  
p o lish in g  w ith  a  g iv e n  m e ta l  w ith  a  se ries  o f  e le c tro ly te s , te m p .,  a n d  tim e s  o f  
t r e a tm e n t .  T h e  v a r ia t io n  o f  c .d . o v e r  th e  an o d e  su rfa c e  is  o b ta in e d  b y  th e  
in te rp o s it io n  o f  a n  in su la t in g  sc reen , a  p la in  o r s lo t te d  cy lin d e r, b e tw e e n  th e  
cy lin d r ic a l a n o d e  a n d  th e  a n n u la r  c a th o d e .— A . B . W .

Electropolishing : What Is Its Status To-Day ? C harles L . F a u s t  (J . 
Electrodepositors' T ech . Soc ., 1946, 21 , 18 1 -1 9 4  ; d iscu ssio n , 2 8 6 -2 8 8  ; a lso  
(su m m arie s)  M eta l I n d . ,  1946, 69, (25), 512—513 ; a n d  P roduct E n g ., 1946, 17, 
4 4 9 -4 5 1 ).— I n d u s t r ia l  a p p lic a tio n s  o f  e lec tro p o lish in g  h a v e  been  r e ta rd e d  b y  
m isc o n c e p tio n s  a n d  e x t r a v a g a n t  c la im s o n  th e  one  h a n d  a n d  th e  co m p lex  
p a te n t  s i tu a t io n  o n  th e  o th e r . F . l i s ts  p e r t in e n t  p a te n ts  in  fo u r  p ag es o f  
ta b le s . T h e  p ro cess  c a n  be  u se d  : (1) fo r  fin ish ing  fo r  a p p e a ra n c e , e .g . u su a lly  
a s  a  fina l o p e ra tio n , th o u g h  so m e tim e s i t  m a y  be  p re fe ra b le  to  co m b in e  e le c tro 
p o lish in g  w ith  a  f in a l loose buffing  o p e ra tio n — a n  a t t r a c t iv e  s a t in  a p p e a ra n c e  is 
o b ta in e d  b y  e le c tro p o lish in g  a f t e r  a b ra s iv e  b la s tin g  ; (2 ) a s  a  p rec is io n  
m a c h in in g  o p e ra tio n , e .g . fo r  p o lish in g  screw s, w h ich  a re  a f te rw a rd s  p la te d  
b a c k  to  d im en sio n s  ; (3) b e fo re  d e p o s itio n  o f  iro n , n ick e l, o r  ch ro m iu m  ; a n d
(4) b efo re  d y e in g  o f  a lu m in iu m  o r  e lec tro -c o lo u rin g  o f  co p p er. A  v a r ie ty  o f  
p ro d u c ts  a re  no w  e le c tro p o lish e d  co m m erc ia lly . T h e  m e ta ls  fo r  w h ich  
co m m erc ia l m e th o d s  a re  a v a ila b le  a re  : s ta in le s s  s te e ls , c a rb o n  s te e ls , low - 
a llo y  s te e ls , h ig h -sp eed  ste e ls , n ic k e l-c h ro m iu m -iro n , n ick e l, n ick e l s ilv er, 
M onel m e ta l ,  N ic h ro m e , C hro m el, co p p e r, b ra ss , b ro n ze , z in c , m a g n es iu m , a n d  
a lu m in iu m . T h e  b a th s  u se d  o n  a  s ig n if ican t in d u s tr ia l  sca le  a re  lim ite d  to  
su lp h u r ic -p h o sp h o r ic , p h o sp h o ric  a lo n e , a n d  su lp h u r ic —c itr ic  ac id s . B a th s  
m a y  b e  d iv id e d  in to  tw o  c lasses f ro m  th e  m a in te n a n c e  v ie w p o in t : (i) th o se  o f  
in f in ite  life , in  w h ich  p la t in g  o r  p re c ip ita t io n  o f  s a l ts  p re v e n ts  b u ild -u p  o f  
m e ta l  c o n c e n tra tio n , a n d  (ii) th o se  w h ich  h a v e  to  b e  d isc a rd e d  w h e n  m e ta l  
c o n c e n tra t io n  re a c h e s  a  d e fin ite  l im it.  T y p ic a l D .C . re q u ire m e n ts  a re  :
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1 2 -1 4  V . a n d  100 -3 0 0  a m p ./ f t .2, a n d  5 -1 0  o r  20  a m p ./g a l . b a th  v o l. T em p , 
a re  g e n e ra lly  in  th e  ra n g e  1 15°—150° F .  (4 6 °-6 5 ° C.) a n d  tim e s  o f  t r e a tm e n t  
8 -3 0  m in ., w ith  m e ta l- re m o v a l e q u iv a le n t  to  0 -0001-0-003 in . E le c tro 
p o lish in g  re q u ire s  w o rk -ra c k in g  an a lo g o u s  to  e le c tro p la tin g , a n d  th e  sam e 
ty p e s  o f  a u to m a tic , se m i-a u to m a tic , o r  m a n u a l e q u ip m e n t c a n  b e  u se d . 
A g ita t io n  is e s se n tia l w h en  th e  an o d ic  effic iency  is  less t h a n  1 0 0 % , to  av o id  
g as fu rro w in g , a n d  g e n e ra lly  in crease s th e  r a te  a n d  u n ifo rm ity  o f  po lish in g . I t  
is  c o n s id e red  t h a t  a p p lic a tio n s  o f  e le c tro p o lish in g  w ill in c rease , b u t  th e  
p ro sp e c tiv e  u se r  m u s t  b e  w illin g  to  design  fo r  e lec tro p o lish in g .— A . B . W .

The Possibilities and Limitations of Electrolytic Polishing. A. P . B ro ck in g to n  
(Sheet M e ta l I n d . ,  1947, 24, (243), 1414—1416).— A  b r ie f  rev iew  o f  th e  p re se n t  
p o s itio n . M op-p o lish in g  a n d  e le c tro p o lish in g  a re  co m p a re d .— R . G r .

*Lime Treatment of Waste Pickle Liquor. R ic h a rd  D . H o a k , C liffo rd  J .  
L ew is, C harles J .  S in d lin g e r, a n d  B e rn ice  K le in  ( In d u s t , a n d  E n g . C hem ., 1947, 
39, (2), 131 -135).— T h e  a u th o rs  d e a l w ith  th e  u se  o f  d o lo m itic  lim e  fo r  th e  
t r e a tm e n t  o f  ac id ic  w as te s . T h e  low er r a te  o f  re a c tio n  o f  d o lo m itic  lim es a s  
c o m p a re d  w ith  h ig h -ca lc iu m  lim es is i l lu s t r a te d  g ra p h ic a lly  a n d  th e  causes 
d isc u sse d , to g e th e r  w ith  m e th o d s  o f  in c reas in g  th is  r a te .  T h e  lo w er re a c tio n  
r a te  o f  d o lo m itic  lim e  is b a la n c e d  b y  i t s  low er co s t.— D . P .  M .

XXI.— JOINING

Soft Soldering as a Production Process. R . G . H a rp e r  a n d  R . S . S tra u ss  
(Sheet M e ta l I n d . ,  1947, 24, (238), 3 4 5 -3 5 4 ; d isc u ssio n , (240), 7 8 4 -7 8 6 ).—  
P re se n te d  to  th e  S h e e t a n d  S tr ip  M e ta l U se rs ’ T ech n ica l A sso c ia tio n . H . a n d  
S. d isc u ss  th e  so ld e rin g  o f  co m p o n e n ts  f a b r ic a te d  f ro m  sh e e t a n d  s t r ip  fro m  
th e  p o in t  o f  v iew  o f  effic ien t q u a n t i ty  p ro d u c tio n . F a c to r s  in fluencing  th e  
se lec tio n  o f  a  so ld e r  a re  d e a l t  w ith  a n d  in d iv id u a l p ro cesses co n sidered .

— R. Gr .
Continuous Soldering of Small Motor Rotors Using High-Frequency Heat.

W . L . T esch  a n d  P a u l  A . G reen m ey er (M ater ia ls  a n d  M ethods, 1947, 25, (6 ), 
94—96).— A n  i l lu s t r a te d  d esc rip tio n  o f  e q u ip m e n t d ev e lo p ed  b y  R .C .A .-V ic to r  
o f  C am p d e n , N .J . ,  U .S .A ., fo r  th e  ra p id  so ld e rin g  o f  c o n d u c to rs  to  th e  e n d  r in g s  
o f  sm a ll sq u ir re l-c a g e  m o to r  ro to rs . T h e  ro to rs  a re  1 in . d ia ., f  in . lo n g  a n d  
a re  so ld e red  a t  th e  r a te  o f  600 p e r  h r . T h e  h ig h -fre q u e n c y  g e n e ra to r  u se d  h a s  
a n  o u tp u t  o f  2 k W . a t  400 k c ./s .— D . M . L .

[Discussion on R. H. Atkinson and G. P. Gladis’s Paper:] “ A Study of the 
Behaviour of Ruthenio-Palladium in Torch Flames, with the Object of Improving 
Soldering Technique” . F . E . C a r te r  (M eta ls Technol., 1947, 14, (1 );
A . I .M .M .E .  T ech . P u b l. N o . 2039, p p . 1 5 -16 ).— Cf. M e t. A b s ., 1946, 13, 341.
C. s ta te s  t h a t ,  in  co m m erc ia l p ra c tic e , a n n e a lin g  in  h e liu m  is  u n n e c e ssa ry , a n d  
R . H . A . a n d  G . P .  G . ag ree .— W . H .-R .

Lead Welding. R o b e r t  L . Z iegfe ld  a n d  D a v id  M. B o rc in a  (S teel, 1 9 4 6 ,119,
(6 ), 120 -122 , 162, 1 6 5 -1 6 6 ,1 6 8 ).— T h e  h is to ry  o f  w eld in g  le a d  to  le a d  is  b riefly  
rev iew ed  a n d  th e  la te s t  te c h n iq u e s  d esc rib ed . A  co m p reh en siv e  l i s t  o f  
co rro s iv e  chem ica ls  a n d  th e ir  effects o n  le a d  is a p p e n d e d .— M . A . V.

Fastening and Fastening Methods.— IV. J .  R . F a w c e t t  (M ech. W orld , 
1947, 121, (3154), 622 -6 2 4 ).— F . d iscusses th e  jo in in g  o f  m e ta l  p a r ts ,  (1) w ith  
lo w -m .p . fu s ib le  a llo y s  o f  th e  b is m u th -c a d m iu m - le a d - t in  ty p e , (2 ) b y  in te r 
fe re n ce  f its , (3) b y  sw aging , (4) b y  ru b b e r  b o n d in g , a n d  (5) b y  p la s tic  
c em en tin g .— R . W . R .

Copper-Brazing Intricate Parts. -------   (Steel, 1946, 119, (19), 108, 110).—
A ssem b ly -lin e  te c h n iq u e  fo r  c o p p e r-b raz in g  sm a ll p a r t s  o f  p rec is io n  m a c h in e ry  
is  d esc rib ed . A  G .E . b ra z in g  fu rn a c e  is  u se d  w ith  a  D ry co len e  a tm o sp h e re  
g e n e ra to r .— M . A . V.
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Silver Alloy Brazing. A d o lp h  B re g m a n  (Steel, 1946, 118, (23), 9 4 -9 5 , 
143).— E x a m p le s  a re  g iv e n  o f  th e  s ilv e r  b ra z in g  o f  s te e l in  a rm y  o rd n a n c e .

— M. A . V .
Silver Alloy Brazing oi Copper Tubing. J .  C. P o w ers , J r . ,  a n d  H . D eM . 

L u cas  (S teel, 1946, 118, (11), 112 -1 1 4 , 116, 118).— A n i l lu s t r a te d  d e sc rip tio n  
o f  te c h n iq u e . T h e  b ra z in g  a llo y s  re c o m m e n d e d  a re  “  E a sy -F lo  ”  (5 0 %  silver) 
a n d  “  S il-E o s ”  (1 5 %  silv e r) .— M . A . V .

Induction Brazing. R . B a u b ie  (M eta llu rg ia , 1947, 36, (213), 159).—  
A b rid g ed  f ro m  M a teria ls  a n d  M ethods, 1946, 23, (4), 1 0 0 7 -1 0 1 0 ; see M et. A h s .,  
1947, 14, 230.— J .  L. T .

Brazing Tool Tips by Induction Heating.  (S teel, 1946, 119, (8 ), 101,
154).— A  b r ie f  d e sc rip tio n  o f  th e  te c h n iq u e  o f  b ra z in g  tu n g s te n  c a rb id e  t ip s  
to  c u t t in g  to o ls  b y  in d u c tio n  h e a tin g .— M . A . V .

Brazed Sheet-Metal Automobile Engine.  (Sheet M e ta l I n d . ,  1946, 23,
(227), 533, 536).— Cf. M e t. A b s .,  1946, 13, 339.— W . G . A .

Braze Welding Damper Windings. G len n  S ta n g la n d  (S teel, 1946, 119, (13), 
1 0 4 -1 0 5 , 170, 172).— G ro u p s o f  n o n -fe rro u s  b a rs  in  e a c h  p o le  p iece  o f  th e  
a m o r tis s e u r  w in d in g  o f  a  sy n c h ro n o u s  m o to r  h a v e  th e i r  en d s  b ra z e d  to  a  
c o p p e r r in g . T h e  w eld in g  a llo y  is  co p p er—6 %  p h o sp h o ru s , w h ich  flow s a t  
1400° E . (760° C .) a n d  is  se lf-flux ing  o n  co p p er, b u t  r e q u ire s  a  f lu x  w ith  som e 
c o p p e r a llo y s . A n  o x y -a c e ty le n e  to rc h  is  u se d .— M . A . V .

Use of Bronze Welding in Repairing a Draw-Bench Cylinder.  (S teel,
1946, 119, (14), 82, 105).— M . A . V .

Pre-Welding Treatment for Aluminium [Diversey Process]. B . B . B u t to n  
(S teel, 1946, 118, (11), 132, 1 37-138).— M e th o d s  o f  re m o v a l o f  ox id e  film  fro m  
a lu m in iu m  a llo y s  p r e p a ra to ry  to  s p o t  w eld in g  a re  d iscu ssed . T h e  “  D iv e rse y  ”  
p ro cess is  reco m m en d ed , b u t  co m p o s itio n s  o f  th e  c lean in g  b a th s  a re  n o t  s ta te d .

— M. A . V .
Metallic Joining of Light Alloys.— I, — II.  (L ig h t M eta ls , 1947, 10,

(108), 2 0 - 3 2 ;  (109), 103 -1 0 8 ).— (I .— ) T h e  a u th o r  su rv e y s  th e  a v a ila b le  
m e th o d s  o f  jo in in g  th in -g a u g e  lig h t-a llo y  m a te r ia ls  a n d  con sid ers  in  d e ta i l  th e  
m e ta llu rg ic a l a s p e c ts  o f  th e  p ro b le m  o f  so ft-so ld e rin g  l ig h t  a llo y s . ( I I .— ) A  
d e ta i le d  re v ie w  o f  th e  m a n y  so f t  so ld e rs  w h ich  h a v e  b e e n  su g g e s te d  fo r 
a lu m in iu m . T h e  la c k  o f  c o -o rd in a te d  in v e s tig a tio n  a n d  f ie ld -te s t r e s u l ts  is  
s tre s se d .— E . C. E .

Metallic Joining of Light Alloys.— III, — IV.  (L ig h t M eta ls , 1 9 4 7 ,10,
(110), 1 1 1 -1 2 0 ; (111), 2 0 3 -2 0 9 ).— Cf. p reced in g  a b s t ra c t .  ( I I I .— ) E lu x e s  
fo r  so ld e rin g  a lu m in iu m  a re  b rie fly  d isc u sse d  a n d  ty p e s  o f  co m p o sitio n  s ta te d . 
F r ic tio n  so ld e rin g  w ith o u t  th e  u se  o f  f lu x  show s th e  f lu x  to  g ive a  m u c h  
su p e rio r  p ro d u c t  a s  ju d g e d  b y  a  d u ra b i l i ty  t e s t  acco rd in g  to  W .T . S p ec ifica tio n  
K 1 1 0 . S o ld ers  o f  th e  t in —z in c - le a d  a n d  t in -z in c -s i lic o n  ty p e s  a re  d iscu ssed  
a n d  som e te s t  r e su lts  q u o te d . F o r  f r ic tio n  so ld e rin g , th e  70 : 30 t in -z in c  a llo y  
so ld e r  is  reco m m en d ed . T h e  u se  o f  re s is ta n c e  m e th o d s  o f  h e a t  su p p ly  fo r  th e  
so ld e rin g  o p e ra t io n  is  d e sc rib ed . H a r d  so ld e rin g  is  d iscu ssed  g e n e ra lly  a n d  
co m p o s itio n s  g iv en . T h e  co rro s io n  d a n g e r  in tro d u c e d  b y  e le c tro d e  p .d . 
b e tw e e n  a lu m in iu m  a n d  th e  so ld e r  is  c o n s id e re d ;  th e  p o te n t ia ls  a re  n o  
g r e a te r  th a n  e x is t  b e tw e e n  h e a v y  m e ta ls  a n d  t r a d i t io n a l  so ld e rs , a n d  
c o n se q u e n tly  th e y  d o  n o t  ru le  o u t  th e  u se  o f  so ld e r  w ith  a lu m in iu m . (IV .— ) A  
le n g th y  a c c o u n t is  g iv e n  o f  p a p e rs  b y  E .  C. H a r tm a n n , G. 0 .  H o g lu n d , a n d  
M . A . M ille r (see M e t. A b s ., 1945, 12, 234) a n d  A . E . T h ie m a n n  (see M et. A b s .,  
1945, 12, 19). A  sh o r t  d ig e s t o f  o th e r  l i te ra tu r e  is a lso  g iv en .— F .  A . F .

The Welding of Non-Ferrous Metals. VIII.—The Welding of Copper and Its 
Alloys. E . G. W e s t (Sheet M e ta l I n d . ,  1947, 24, (239), 6 1 8 -6 2 2 , 6 2 4 ; (241), 
1 0 1 7-1023 , 1 0 2 7 ; (243), 1 4 25-1429 , 1435).— Cf. M et. A b s ., 1947, 14, 285. 
V a r io u s  m e th o d s  o f  a rc  w eld in g  o f  c o p p e r  d isc u sse d  in c lu d e  th e  m e ta llic -  a n d  
c a rb o n -a rc  m e th o d s , w ith  a  re fe re n c e  to  th e  L esse l m u lt i-c o a te d  e lec tro d e .



70 Metallurgical Abstracts Vol. 15
T h e  u se  o f  a to m ic  h y d ro g e n  fo r  w eld ing  h a s  n o t  a s  y e t  p ro v e d  e n tire ly  
s a t is fa c to ry . T h e  r e s tr ic te d  u ses o f  s p o t  a n d  se am  w eld in g  a n d  o f  b u t t  a n d  
flash  w eld ing  a re  re fe rre d  to . P ro b le m s in v o lv e d  in  th e  w eld ing  o f  co p p er-rich  
a llo y s  a re  d isc u sse d  a n d  a re  s ta te d  to  be  less d ifficu lt th a n  in  w eld ing  co p p er 
itse lf . C o p p e r a llo y  w eld in g  is  n o t  w id e ly  p ra c tise d . T h e  g as , a rc , a n d  
re s is ta n c e  w eld in g  o f  co pper—tin , silico n -b ro n ze , a n d  copper—a lu m in iu m  allo y s 
a re  co n s id ered .— f t .  Gb .

Multiple-Tip Torches Speed Stainless-Steel Welding. W illiam  P . B ro th e r to n  
( Ir o n  A g e , 1946, 157, (25), 7 0 -7 3 ).— A  d esc rip tio n  o f  th e  u se  o f  to rc h e s  
p ossessin g  tw o  o r  th r e e  t ip s .  I n  o n e  a p p lic a tio n , o n e  t i p  p e rfo rm s a  c u tt in g  
o p e ra tio n , th e  o th e r  su b s e q u e n tly  w eld in g  th e  m a te r ia l . I n  a n o th e r  
a p p lic a tio n , th re e  t ip s  a re  em p lo y ed , th e  f irs t  p re h e a tin g  th e  m e ta l, th e  second  
w eld in g , a n d  th e  th i rd  p o s t-h e a tin g .— R . W . R .

""Observations on the Are Welding of Aluminium and Its Alloys. A. 
S c h a e re r  (Prom otionsarbeit von der E .T .H .  in  Z u ric h  zu r E rlangung  der W iirde  
E in e s  D oktors der T ebhn. IF iss. G enehm igte, 1946, 72 p p .) .— T h e  th e o re tic a l 
p rin c ip le s  in v o lv e d  in  a rc -w e ld in g  a lu m in iu m  a n d  i t s  a llo y s  a re  b riefly  
rev iew ed , a n d  a  co m p reh en siv e  se ries o f  e x p e r im e n ts  o n  th e  s u b je c t  re p o rte d , 
w ith  p a r t ic u la r  re fe ren ce  to  f lu x -c o a te d  e lec tro d es . T h e  w eld ing  b eh a v io u r  
o f  p u re  a lu m in iu m , P e ra lu m a n , A n tic o ro d a l, a n d  A v io n a l sh e e ts , u s in g  
d iffe re n t w e ld in g -ro d  a llo y s , w as ex a m in e d , a n d  th e  co rro s io n -re s is tan ce  a n d  
m ech an ica l p ro p e rtie s  o f  th e  re su lt in g  w eld s in v e s tig a te d . R e su lts  a re  
ta b u la te d  a n d  i l lu s tr a te d  g ra p h ic a lly , a n d  m a n y  p h o to g ra p h s  o f  th e  ty p e s  o f  
w elds o b ta in e d  u n d e r  v a r io u s  c o n d itio n s  a re  g iv en .— G. V . R .

Arc-Welding Equipment in War-Time Germany. F . W . M yers, J r .  ( Iro n  
A g e , 1946, 157, (17), 4 6 -5 0 ).— M . describ es a  n u m b e r  o f  a rc -  a n d  sp o t-w e ld in g  
m ach in es , m o s tly  o f  th e  a u to m a tic  o r  s e m i-a u to m a tic  ty p e .— R . W . R .

Arc Welding Electrode Coatings. H . P . Z ad e  ( W eld ing , 1946, 14, (3), 1 2 7 -  
1 3 1 ; a n d  I ra n  A ge, 1946, 157, (15), 4 6 -4 9 ).— R . W . R .

Inert-Arc Welding. 1). W . P u ffe r  (Steel, 1 9 4 6 ,119, (21), 8 0 -8 2 ,1 1 6 , 118).—  
T h e  a d v a n ta g e s  a n d  te c h n iq u e  o f  a rc  w eld in g  in  in e r t  a tm o sp h e re s  a re  o u tlin e d . 
S p ec ia l re fe ren ce  is  m a d e  to  a lu m in iu m  a n d  m ag n es iu m  a n d  th e i r  a llo y s, 
co p p er, a n d  n ic k e l-c h ro m iu m  a llo y s .— M . A . V.

Production Applications for Inert Gas-Shielded Arc Welding. H . T . H e rb s t  
(W eld . J .  (J . A m er. W eld . Soc.), 1947, 26, (5), 410—4 1 8 ; a n d  M o d ern  M eta ls, 
1947, 2 , (12), 26—28).— H . d escrib es th e  H e lia rc  p rocess , e x p la in s  i t s  d e v e lo p 
m e n t, a n d  o u tlin e s  v a r io u s  p ro d u c tio n  a p p lic a tio n s  fo r l ig h t  m e ta ls .— N . B . V .

Automatic Welding. -------  (M a ss  P ro d n ., 1946, 22, (8 ), 367).— A  b rie f
d e sc rip tio n  o f  a  n ew  a u to m a tic  sh ie ld e d -a rc  p rocess d ev e lo p ed  b y  th e  A m erican  
L in c o ln  E le c tr ic  C o m p an y .— R . W . R .

British Welding Research Association Symposium on the Welding of Light
Alloys.  (M eta llu rg ia , 1946, 34, (204), 3 2 1 -3 2 4 ; Sheet M e ta l I n d . ,  1946,
23, (235), 2 1 8 9-2191 , 2 1 9 8 ; a n d  M eta l In d . ,  1946, 69, (18), 3 6 1 -3 6 3 ; (19), 
381—383).— R e p o rts  o f  th e  p roceed in g s a t  th e  sy m p o s iu m  (see a b s tra c ts  below ).

— W . G . A.
The British Welding Research Association Symposium oh the Welding of

Light Alloys.  (Sheet M e ta l I n d . ,  1947, 24, (240), 823 -8 2 4 ).— A  re p o r t  o f
th e  in tro d u c to ry  speeches to  th e  sy m p o s iu m .— J .  L . T .

Industrial Practice for Spot-Welding Light Alloys.  (Sheet M e ta l I n d . ,
1947, 24, (240), 8 2 4 -8 2 8 , 8 3 0 ; d iscu ssio n , (244), 1650-1654, 1656).— A  p a p e r  
p re p a re d  b y  th e  L .R .4  C o m m ittee  o f  th e  B r i t ish  W eld in g  R e se a rc h  A ssocia tion  
a n d  p re se n te d  a t  th e  sy m p o s iu m .— J .  L . T .

Spot Welding of Light Alloys: Present Trends in American Machine
Design. T . M . R o b e r ts  (Sheet M e ta l In d . ,  1947, 24, (241), 1028-1032 , 1 0 3 4 ; 
d iscu ssio n , (244), 1650-1654 , 1656).— R e a d  a t  th e  B r it ish  W eld in g  R e se a rc h  
A sso c ia tio n  S y m p o siu m  o n  th e  W eld in g  o f  L ig h t  A lloys.— R . G k.
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Methods of Surface Preparation of Light Alloys for Spot Welding. F . C .

D ow d in g  (Sheet M e ta l I n d . ,  1947, 24, (242), 1 2 3 2 -1 2 3 6 ,1 2 3 8 ; d isc u ssio n , (244), 
1 650-1654 , 1656).— F ir s t  p ro g re ss  r e p o r t  o f  th e  L .R .3  C o m m ittee  o f  th e  B r it is h  
W eld in g  R e se a rc h  A sso c ia tio n  a n d  p re se n te d  a t  th e  sy m p o s iu m .— R . G r .

Spot Welding of Some Aluminium and Magnesium Alloys. H. B ro o k s 
(Sheet M e ta l I n d . ,  1947, 24, (243), 1436-1440 , 1 4 4 2 ; d iscu ssio n , (244), 1 6 5 0 -  
1654, 1656).— R e a d  a t  th e  B r i t is h  W eld in g  R e se a rc h  A sso c ia tio n  S y m p o siu m  
o n  th e  W eld in g  o f  L ig h t  A llo y s . M G  5, M G  7 (D .T .D . 182 a ), A lc la d  (D .T .D . 
390), D .T .D . 118, a n d  D .T .D . 120 a  a re  co n s id e red .— R . G r .

Resistance Welding of Light Alloys. R . B u sh e ll (M a ch in e  Sho p  M a g ., 
1947, 8 , (7), 6 6 -7 1 ).— B . d e a ls  w ith  th e  fu n d a m e n ta l  te c h n ic a l  d ifferences 
b e tw e e n  th e  s p o t  w eld in g  o f  a lu m in iu m  a llo y s  a n d  th e  s p o t  w e ld in g  o f  fe rro u s  
m a te r ia ls . H e  a lso  d iscusses th e  b e s t e q u ip m e n t fo r  sp o t w eld in g , se am  w e ld 
in g , a n d  b u t t  w e ld in g .— H . V.

Some Fundamental Principles for the Resistance Welding of Sheet Metal. 
H . E . D ix o n  (Sheet M e ta l I n d . ,  1947, 24, (239), 6 0 7 -6 1 7 , 6 2 4 ; (240), 8 1 3 -8 2 0 ; 
(242), 1221—1226, 1230).— P re s e n te d  to  th e  S h e e t a n d  S t r ip  M e ta l U se rs ’ 
T e c h n ic a l A sso c ia tio n . S p o t,  flash , a n d  b u t t  w e ld in g  o f  a lu m in iu m -b a se  
a llo y s  a re  d isc u sse d .— R . G r .

Sciaky Resistance-Welding Machines.  (M a ss  P ro d n ., 1947, 23, (4),
5 8 -6 5 ).— A  d e sc rip tio n  o f  th e  p rin c ip le s , d e v e lo p m e n t, o p e ra tin g  te c h n iq u e , 
a n d  a p p lic a tio n s  o f  th e  S c ia k y  w eld in g  m ac h in e .— R . W . R .

*The Development and Improvement of Spot-Welding Electrodes. G . F . 
J a m e s  (Sheet M e ta l I n d . ,  1947, 24, (238), 3 9 2 -3 9 8 ; (242), 1227-1230).— Cf. 
M et. A b s .,  1947, 14, 284. E x p e r im e n ts  w ere  c a rr ie d  o u t  to  d e te rm in e  th e  
in c re a se  in  t i p  d ia . o f  so m e co p p e r a llo y s  u n d e r  v a r io u s  w eld in g  co n d itio n s . 
T h e  effec t o f  te m p , o n  th e  p ro p e r t ie s  is  d iscu ssed . R e c o m m e n d a tio n s  a re  
m a d e  o n  th e  cho ice o f  s u ita b le  m a te r ia ls  a n d  c o n d itio n s  fo r th e  t ip s .— R . G r .

Spray Welding [Hard-Facing Alloys].  (Steel, 1 9 4 6 ,119, (26), 7 4 ,7 7 ) .—
H a rd -fa c in g  a llo y s  a re  sp ra y  w e ld ed  u s in g  150-m esh  p o w d e r  a n d  ox y - 
a c e ty le n e  fu e l gas, th e  d e p o s ite d  m e ta l  b e in g  b o n d e d  w ith  a n  a c e ty le n e  to rc h , 
o r  b y  in d u c tio n  h e a tin g , o r  in  a  c o n tro lle d -a tm o sp h e re  fu rn a c e  a t  1980° F . 
(1082° C .). T h e  m a x . fin a l th ic k n e ss  b y  th is  m e th o d  is 0-06 in ., i.e . 0-075 in . 
o f  d e p o s ite d  m e ta l  b efo re  b o n d in g .— M. A. V .

Pressure Welding of Aluminium. H . H e r rm a n n  (M eta l Progress, 1947, 51,
(6 ), 1004, 1008).— See M et. A b s ., 1946, 13, 443.— J .  L . T .

Welding Glass to Metal.    ( In d ia n  E n g .,  1946, 120, (3), 168).—
R e p r in te d  f ro m  J . C ounc il S c i. I n d u s t .  Research, I n d ia .— W . G . A .

Metal-Rubber Assemblies. F . S u m n e r  (M ecanique, 1 9 4 6 ,3 0 , (329), 9 -1 1 ) .—  
T ra n s la te d  f ro m  D iesel R a ilw a y  T ra c tio n .— W . G. A .

Plastic Adhesive [Cycleweld].  (Steel, 1946, 119, (27), 90).— T e s ts  on
24S -T  a lu m in iu m  a llo y  p la te s  b o n d e d  w ith  “  C yclew eld  ”  p la s tic  ad h es iv e  show ed  
th e  ad h e s iv e  to  b e  s tro n g e r  u n d e r  b e n d in g  stre sses  th a n  th e  m e ta l .— M . A . V.

The Selection of Welding Processes. W . J .  C a m p b e ll ( W eld. J .  (J . A m er. 
W eld. Soc .) , 1946, 25, (8 ), 704—7 0 6 ; a n d  A u stra la s ia n  E n g .,  1946, (N o v .), 
7 6 -7 8 ).— N . B . V .

XXII.— INDUSTRIAL USES AND APPLICATIONS

Air Transport and Light Metal. H e d le y  S. C ra b tre e  (L ig h t M eta ls , 1947, 
10, (109), 7 8 -8 6 ).— A  rev iew  o f  t r e n d s  in  th e  u se  o f  a lu m in iu m  a n d  m a g n es iu m  
a llo y s  in  a ir c ra f t .— E . C. E .

Aluminium Aircraft Skis.  (M odern  M eta ls , 1947, 3, (4), 2 0 -2 1 ).
— N . B . V .

The Seventeenth [French] Aircraft Show. M aurice  V ic to r , J e a n  B la n c h o t, 
a n d  L u c ie n  A lff (R ev . A lu m in iu m ,  1946, (127), 3 6 3 -3 6 9 ).— E . C. E .
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Cable S h ea th in g  in  A lu m in iu m .  (L igh t M eta ls , 1946, 9, (104), 4 7 4 -

498).— B a se d  on  a c c o u n ts  b y  W . D eis inger (Z . M eta llku n d e , 1939, 31, (9), 
3 0 5 -3 1 0 ; a n d  M eta llw irtscha ft, 1939, 18, (48), 9 6 3 -9 6 8 ; see M et. A b s ., 1940, 
7 , 136, 180), P .  H an ff, G . H osse , a n d  W . D eis in g e r (S iem en s Z . ,  1939, 19, (8 ), 
3 5 7 -3 6 8 ; see M e t. A b s ., 1940, 7, 136), a n d  A . C zem piel a n d  C. H asse  
(A lu m in iu m ,  1939, 21, 1 7 ; see M e t. A b s ., 1939, 6 , 383). T h e  p o ss ib ility  o f  
r e p la c in g  le a d  b y  a lu m in iu m  is  e x a m in e d  c r itic a lly  in  th e  lig h t o f  econom ic 
a n d  te c h n ic a l co n s id e ra tio n s .— E . C. E .

j ln s u la te d  Cables an d  W ire  in  A lu m in iu m . -------  (L igh t M eta ls, 1946, 9,
(107), 6 4 8 -6 8 4 ).— A  v e ry  co m p reh en siv e  su rv e y  a n d  su m m a ry  o f  m o d ern  
p ra c tic e , in  w h ich  p a r t ic u la r  a t te n t io n  is p a id  to  th e  jo in in g  o f  a lu m in iu m  
cab les .— E . C. E .

N om ographs fo r C a lcu la ting  th e  B enefits of R educing  th e  W eig h t of C om - 
m ercia l-V eh ic le  B odies [by U se of L ig h t A lloys]. H . C o lom bier a n d  P ie rre  de  
L a p e y rie re  ((Rev. A lu m in iu m ,  1947, (129), 1 8 -2 8 ).— T h e  th re e  ty p e s  o f  
n o m o g ra p h  d esc rib ed  g ive  : ( 1 ) th e  in i t ia l  e x p en se  o f  th e  u se  o f  l ig h t  a llo y s,
(2) th e  decrease  in  d a ily  lo ad , a n d  (3) th e  a n n u a l  b en efit.— M. E .

C oach B aggage Car C onstruc ted  of A lu m in iu m  A lloys.  (P roduct E n g .,
1947, 18, (7), 1 04 -105).— A  w e ig h t sa v in g  o f  3 4 % , a s  c o m p ared  w ith  co n 
v e n tio n a l  s te e l c o n s tru c tio n , is  o b ta in e d  in  th e  c a r .— H . V.

A lu m in iu m  D u c ts  an d  P ipes [2S an d  3S].  (M odern  M eta ls, 1947, 3,
(3 ), 1 6 -1 7 ).— R e p r in te d  f ro m  A m e r . A r tisa n .  T h e  p ra c tic e  o f  a n  A m erican  
firm  in  fa b ric a tin g  d u c ts  a n d  p ip es is  d escrib ed . T h e  m a te r ia ls  p r in c ip a lly  
u se d  a re  2S  ( ] ,  J ,  o r  f H )  a n d  3S.— N . B . V .

L ig h t M etals fo r E le c tro n ic  E q u ip m en t. L . A . H a m m a r lu n d  (M odern  
M eta ls, 1947, 3, (5), 14r-15).— N . B . V .

L ig h t-W e ig h t G asoline E n g in e s M ade fro m  [A lu m in iu m ] D ie-C astings. 
R . P .  M cC ulloch ( Ir o n  A ge, 1947, 159, (20), 5 2 -5 7 ).— M. d iscusses th e  fa c to rs  
in fluencing  th e  cho ice o f  d ie -cas tin g s  in  th e  d es ig n  o f  a  lig h t-w e ig h t eng ine . 
S u ch  fa c to rs  a re  a  su b s ta n t ia l  re d u c tio n  in  m a c h in in g  o p e ra tio n s , low er sc rap  
losses, u se  o f  l ig h t  a n d  in e x p en s iv e  m ach in e  to o ls , a n d  g re a te r  f le x ib ility  o f  
design . H e  describ es th e  m a jo r  m a n u fa c tu re  a n d  a ssem b ly  o p e ra tio n s  in  th e  
m a ss  p ro d u c tio n  o f  lig h t  m o to rs  la rg e ly  o f  a lu m in iu m  a llo y .—J .  H . W .

N ew  O p era tio n  B uilds D ie-C ast [A lum in ium ] E n g in e  in  M ass-P roduction
Style .   (M o d ern  M eta ls, 1947, 3, (4), 26—27).— I n  th e  ran g e  o f  2§—4 h .p .
p e tro l  en g ines d esc rib ed , a ll  th e  m ain  p a r ts  a re  h ig h -p ressu re  a lu m in iu m  a llo y  
d ie -cas tin g s  w ith  th e  ex c e p tio n  o f  ro d s, c ra n k sh a fts , a n d  cy lin d e r sleeves.

— N . B . V.
G as T u rb in es a n d  Je t-P ro p e lled  E ng in es. M aurice  V ic to r  (R ev . A lu m in iu m ,

1946, (128), 391—398).— A n  a c c o u n t o f  B r it ish  a n d  A m erican  je t-p ro p e lle d  
en g ines a n d  g as tu rb in e s .— M. E .

F o u r-S tro k e  E n g in es H av e  W o n  th e  W a r. L eonce  K e u le y a n , J e a n  
B la n c h o t, a n d  L u c ie n  A lff (R ev . A lu m in iu m ,  1946, (128), 3 9 9 -4 0 5 ).— M . E .

T h e  M a rtin  [A lum in ium ] O u tboard  M otor. G. E . B u sk e  (M odern  M eta ls,
1947, 3, (2), 1 5 -1 7 ).— A lu m in iu m  a llo y s in  th e  fo rm  o f  s ta m p in g s  a n d  die- 
c a s tin g s  a re  u se d  to  th e  m a x . possib le  e x te n t  in  th is  A m erican  o u tb o a rd  m o to r, 
th e  c o n s tru c tio n  o f  w h ich  is  d esc rib ed  in  som e d e ta il .— -N. B . V .

F o u r  New E x tru s io n s  fo r U n it F u rn itu re  [U se of L ig h t M eta ls]. G eorge 
F e je r  (L igh t M eta ls, 1947, 10, (111), 184^188).— A  d iscu ssio n  o f  th e  uses 
o f  sp e c ia lly  d ev e lo p ed  e x tru d e d  lig h t-m e ta l  se c tio n s in  th e  m ak in g  o f  fu rn itu re  
(m a in ly  w o o d e n ) ; th e  a p p lic a tio n s  a re  in  th e  fo rm  o f  d o o r h a n d le s , s lid in g  
d o o r  ch an n e ls , a n d  d ra w e r  h an d les .— P . A . E .

[U se of A lu m in iu m  in ] T he P in e l “  H e m o -E ta le u r  ”  fo r C ounting  P o ly - 
n u c le a r  W h ite  B lood C orpuscles. E m ile  P in e l a n d  M arcel L a p o ire  (R ev . 
A lu m in iu m ,  1947, (129), 1 2 -1 4 ).— A n i l lu s tr a te d  a c c o u n t o f  th e  a p p a ra tu s , 
w h ich  is m ad e  o f  a lu m in iu m .— M . E .
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T h e  L ig h t-M e ta l H o m e.  (L ig h t M eta ls, 1946, 9, (105), 53& -561).— A

su rv e y  o f  th e  u se  o f  l ig h t  a llo y s  (p rin c ip a lly  a lu m in iu m ) in  th e  h om e.
— E . C. E .

A lu m in iu m  H o u ses. -------  (M a ss  P ro d n ., 1947, 23, (3), 5 2 -5 7 ).— A n
a c c o u n t o f  th e  p ro d u c tio n  o f  th e  “ A iro h  ”  H o u se  a t  th e  B r is to l  A ero p lan e  
C o m p a n y ’s w o rk s .— R . W . R .

P ack ag ed  [A lu m in iu m ] H ouses. ------- (/Steel, 1946, 119, (7), 8 6 , 8 8 ).— A
b r ie f  d e s c r ip tio n  o f  a lu m in iu m  a n d  s te e l p re fa b r ic a te d  h o u ses.— M. A . V .

A lu m in iu m  R oofing  fo r  C in c in n a ti’s  U n io n  T e rm in a l. -------  (Steel, 1946,
119, (6 ), 132, 149).— D e ta ils  a re  g iv e n  o f  th e  re b u ild in g  o f  a  d o m e -sh a p e d  roof, 
u s in g  p re fo rm e d  14-gauge a lu m in iu m  a llo y  sh e e t.— M. A . V .

[A lu m in iu m ] R o o fs in  V ercors.  (R e v . A lu m in iu m ,  1947, (130), 41—
43).— I n  V erco rs , ro o fs  o f  h o u ses b u r n t  b y  th e  G e rm a n s h a v e  b e e n  re c o n s tru c te d  
in  a lu m in iu m .— M . E .

H o w  to  A pply  A lu m in iu m  R oofing  a n d  Siding. J .  S . P o lla c k  (S teel, 1946, 
119, (24), 107, 110).— R e c o m m e n d e d  e re c tio n  m e th o d s  a re  g iv e n .— M . A . V .

A lu m in iu m  M ilk Cases. — — (M o d ern  M eta ls , 1947, 3, (2), 32).— N . B . V .
A lu m in iu m  P a lle t In c re a se s  F lex ib ility , L ow ers H an d lin g  C ost. T . O. 

P a lm e r  (Steel, 1946, 119, (1), 1 2 5 -1 2 6 ).— A  d e sc rip tio n  o f  a n  a lu m in iu m  p a lle t  
fo r  in d u s tr ia l  fo rk  tru c k s , sh o w in g  a  co n s id e ra b le  sa v in g  in  w e ig h t o v e r  
w o o d en  u n its .— M . A . V .

L ig h t-W e ig h t P a lle ts  fo r E asy  H an d lin g  of M ateria ls . T . O. P a lm e r  (M ech. 
H a n d lin g , 1947, 34, (2), 1 0 0 -1 0 2 ).— Cf. p re c e d in g  a b s t r a c t .  R e p r in te d  fro m  
M il l  a n d  F actory .— J .  L .  T .

fL ig h t-A llo y  P is to n  M a teria ls . A . S chofie ld  a n d  L . M. W y a t t  (J . In s t .  
A u to m ob ile  E n g ., 1947, 15, (7 ), 2 5 1 -2 9 3 ).— A  c o m p reh en siv e  re v ie w  o f  th e  
a lu m in iu m  a llo y s  u se d  fo r  p is to n s , th e i r  f a b r ic a tio n  a n d  h e a t- t r e a tm e n t,  a n d  
th e  th e rm a l  a n d  s tre s s  co n d itio n s  to  w h ich  th e y  a re  s u b je c te d  in  se rv ice . T h e  
m e c h a n ic a l, p h y s ic a l, a n d  b e a r in g  p ro p e r t ie s  o f  th e  p is to n  a llo y s  a re  d esc rib ed .

— N . B . V .
T he P re c ip itro n  U tilizes A lu m in iu m . — — (M o d ern  M eta ls , 1947, 3, (4),

22—23).— T h e  P re c ip itro n , a n  e le c tro s ta t ic  a ir-c le a n in g  d ev ice , u ses a lu m in iu m  
p la te s  in  th e  d u s t-c o lle c tin g  cell.— N . B . V .

P r in tin g  In d u s try  a n d  L ig h t A lloys.  (L ig h t M eta ls , 1947, 10, (109),
8 6 -9 6 ).— A  su m m a ry  o f  c u r re n t  a p p lic a tio n s  o f  a lu m in iu m  a llo y s  in  p r in tin g  
p la n t  a n d  e q u ip m e n t a n d  in  p r in tin g  p rocesses. T h e  th e o ry  a n d  p ra c tic e  o f  
t h e  u se  o f  m a g n e s iu m  in  p h o to -e n g ra v in g  a re  co n s id ered .— E . C. E .

R o c k e ts . M a u rice  V ic to r  (R ev . A lu m in iu m ,  1947, (130), 6 9 -7 4 ).— A n  
i l lu s t r a te d  a c c o u n t o f  th e  m a n u fa c tu re * o f  th e  V 2  a n d  o f  i t s  p e rfo rm an ce .

— M. E .
A lu m in iu m  a n d  th e  R u b b e r  In d u s try .  (L ig h t M eta ls, 1947, 10, (109),

5 7 -6 8 ).— A  re v ie w  o f  th e  u se  o f  a lu m in iu m  in  th e  p ro d u c tio n  a n d  p ro cess in g  o f  
r u b b e r . P a r t ic u la r  a t te n t io n  is  p a id  to  th o se  a p p lic a tio n s  w h ere  th e  m e ta l  h a s  
sh o w n  su p e r io r i ty  o v e r  a l te rn a t iv e  m a te r ia ls .— E . C. E .

L ig h t M etals fo r  S cu lp tu rin g . L a w re n c e  T e n n e y  S te v e n s  (M odern  M eta ls , 
1947, 3, (5 ), 1 8 -2 0 ).— N . B . V .

L ig h t M etals in  Ship C o n s tru c tio n . E . C. G o ld sw o rth y  (R ev . A lu m in iu m ,  
1946, (127), 3 7 0 -3 7 2 ).— E a r ly  e x p e rien ces  in  th e  u se  o f  a lu m in iu m  a llo y s  fo r  
sea-g o in g  c ra f t  in  B r i ta in  a re  rev iew ed . B e tw e e n  1930 a n d  1934 m a n y  sm a ll 
c ra f t  w ere  m a d e  f ro m  a lu m in iu m -m a g n e s iu m  a llo y , a n d  in  1944 one o f  th ese , 
th e  D ia n a  I I ,  w as e x a m in e d  in  d e ta i l  w i th  en c o u ra g in g  re su lts . T h e  B ris to l 
A ir—S ea  R e scu e  la u n c h e s  a re  d e sc rib e d , a n d  th e  u se  o f  a lu m in iu m  fo r  th e  
c o n s tru c tio n  o f  c o n ta in e rs  fo r  fish  o n  fish ing  b o a ts  is  m e n tio n e d .— E . C. E .

L ig h t-A llo y  Ships. -------  ( In d u s t .  A u s tra lia n ,  1946, 101, (2590), 906).—
R e p r in te d  f ro m  Scope.— W . G . A .
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S m all C raft in  L ig h t A lloy.     (L ig h t M eta ls , 1946, 9, (103), 414—420) —

A n a c c o u n t o f  sm a ll ro w in g , sa ilin g , a n d  p o w e r-d riv e n  b o a ts  m a n u fa c tu re d  
w h o lly  o r  in  p a r t  f ro m  lig h t  a llo y s .— E . C. E .

[D iscussion  o n  W . M uck le’s P a p e r :] “  A p p lica tion  o f L ig h t A lloys to
S u p e rs tru c tu re s  o f S h ip s ” . --------  (T ra n s . N . - E .  Coast I n s t .  E n g . S h ip .,
1 945-46 , 62, D 1 3 9 -D 1 5 4 ).— Cf. M et. A b s .,  1947, 14 , 34.— E . C. E .

S tru c tu ra l  U ses of A lu m in iu m  A lloys. H . K . H a rd y  a n d  C. G . W a tso n  
(M a ss  P ro d n ., 1946, 22, (5), 219).— A  su m m a ry  o f  S tru c tu ra l E n g ., 1946, 24, 
(2), 6 5 -1 1 2  ; see M et. A b s ., 1946, 13, 272.— R . W . R .

L ig h t A lloys in  th e  T ex tile  In d u s try .  (L ig h t M eta ls , 1947, 10, (108),
3 3 -5 3 ).— A  rev iew  o f  th e  a p p lic a tio n s  o f  a lu m in iu m  a n d  m a g n es iu m  in  th e  
c o tto n , w oo llen , sy n th e tic -f ib re , a n d  a s so c ia te d  in d u s tr ie s .— E . C. E .

N ew Toys in  A lu m in iu m .  (R ev . A lu m in iu m ,  1947, (129), 1 5 -1 7 ).
— M . E .

A lu m in iu m  fo r  W a te r-W o rk s  S tru c tu re s . J o h n  M . P e r ry m a n  (J . A m e r . 
W ater W orks A ssoc ., 1946, 38, (12), 1 327-1329).— I t  is p o in te d  o u t  t h a t  th e  
re d u c e d  m a in te n a n c e  co s t o f  a lu m in iu m  e q u ip m e n t m a y  m o re  th a n  off-se t 
th e  g r e a te r  in i t ia l  co s t o f  a lu m in iu m . A  500,000-gal. e le v a te d  w a te r  ta n k  
w ith  a n  a lu m in iu m  ro o f, la d d e rs , a n d  ro o f-su p p o rtin g  s t ru c tu r e  is  d esc rib ed , 
a n d  i t  is  su g g e sted  t h a t  a lu m in iu m  a llo y s  co u ld  b e  co n sid ered  a s  a  s u b s t i tu te  
fo r  s te e l f i lte r  g a lle ry  p ip in g  in sid e  b u ild in g s  a n d  a b o v e  th e  g ro u n d .— E . C. E .

A lu m in iu m  in  W est A frica . P .  J .  E rro ll  (L igh t M eta ls, 1947, 10, (111), 
1 7 8 -1 8 3 ).— A  rev iew  o f  th e  G old  C o a st a s  a  so u rce  o f  ra w  m a te r ia l  a n d  a s  a  
m a rk e t  fo r  th e  a lu m in iu m  in d u s try . W e s t A fric a n  b a u x ite  is low  in  silica , 
a n d  a  n ew  p ro je c t  w ill m a k e  h y d ro -e le c tr ic  p o w er a v a ila b le  fo r  th e  co n v ersio n  
o f  th e  o re, w h ich  is e s t im a te d  to  ex cee d  80 ,000,000 to n s . A lum in ium  a llo y s  
a re  to  b e  u se d  in  th e  c o n s tru c tio n  o f  t r o p ic a l- ty p e  b u n g a lo w s a n d  fo r  r iv e r  
lig h te rs , a s  w ell a s  f o r  k i tc h e n  u te n s ils .— F . A . F .

A lu m in iu m  W indow s [63S].  (M odern  M eta ls, 1947, 3, (2), 1 8 -1 9 ).—
A n  A m erican  firm  is m ass-p ro d u c in g  w indow s o f  th e  d o u b le -h u n g  ty p e  in  
e x tru s io n s  o f  63S-5T  a llo y . T h e  w indow s a re  tr a n s p o r te d  to  th e  s ite  in  th e  
k n o ck ed -d o w n  s ta te ,  a n d  a ssem b ly , in s ta l la t io n , a n d  g laz in g  ta k e  23 m in .

— N . B . V .
P eace  D em an d s fo r  A lu m in iu m  E x p an d . D a isy  L . S ch o o ley  (J . Chem . 

E d u ca tio n , 1946, 23 , (8 ), 3 9 9 -4 0 1 ).— R e p r in te d  f ro m  D om estic Com m erce. A  
g en e ra l rev iew  o f  som e fie lds in  w h ich  a lu m in iu m  a n d  i t s  a llo y s  m a y  
a d v a n ta g e o u s ly  b e  u se d .— f i .  J .  A .

A lu m in iu m  Seeks H o m e M a rk e t.  (Scope, 1946, (Sep .), 6 7 -6 9 ).— A n
a c c o u n t o f  th e  ch an g es  w h ich  th e  w a r  b ro u g h t to  th e  S w iss a lu m in iu m  
in d u s try .— H . V.

D evelopm en ts in  th e  A lu m in iu m  In d u s try . E . G . W e s t (M eta llurg ia , 1947, 
36, (211), 39—43).— R e c e n t p ro g ress  in  th e  d e v e lo p m e n t a n d  a p p lic a tio n s  o f  
a lu m in iu m  a llo y s  is  rev iew ed .— M. A . V .

I t ’s a n  In te re s tin g  M eta l T his A lu m in iu m .  (M a ss  P ro d n ., 1946, 22,
(8 ), 403—404).— A  b rie f  a c c o u n t o f  th e  h is to ry  a n d  uses o f  a lu m in iu m .

— R . W . R .
B ery lliu m  Copper : I t s  U ses an d  P o te n tia lit ie s . H . G. W illiam s (Steel, 

1946, 118, (19), 8 8 -9 1 , 142, 144, 146).— B e ry lliu m  co p p e r is  n o n -m ag n e tic , 
c o r ro s io n -re s is ta n t, a n d  h a s  h ig h  e lec tr ica l c o n d u c t iv i ty ;  i t  can  be  fo rm ed  
in  a  so f t , d u c ti le  s ta te ,  a n d  th e n  h a rd e n e d  to  h ig h  s tr e n g th  (2 0 0 , 0 0 0  lb ./ in .2) 
a n d  a  h ig h e r  fa tig u e  re s is ta n c e  th a n  o th e r  co p p e r a llo y s. T h e  m e ta llo g ra p h y , 
p ro p e rtie s , a n d  h e a t- t r e a tm e n t  c h a ra c te r is tic s  o f  th e  a llo y  a re  d esc rib ed .

— M. A . V .
[U se of B rass in ] H ouseho ld  R e frig e ra to rs . — —  (N o n -F erro u s F org ings  

D igest, 1947, 2, (2), 1 -3 ).
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D iam o n d -P rep a red  C opper Tools in  th e  O p tica l In d u s try . -------  ( In d u s t .

D ia m o n d  R ev ., 1947, [N .S .], 7 , (77), 117).— A  b r ie f  d e sc rip tio n  o f  th e  u ses o f  
copper to o ls , c h a rg e d  w ith  d ia m o n d  g r i t ,  fo r  len s g r in d in g .— R . W . R .

*T he P ro d u c tio n  o f [Gold] F ilm -T y p e  B o lo m eters  w ith  R a p id  R esponse ,
C. B . A ik en , W . H . C a rte r , J r . ,  a n d  F . S . P h il l ip s  (R ev . S c i. In s tru m e n ts ,  1947. 
17, (10), 3 7 7 -3 8 5 ).— I n  th e  ty p e  G  b o lo m e te r , th e  se n s itiv e  e le m e n t is 
c o n s tru c te d  o f  a  la y e r , 0 -05-0-1  p. th ic k , o f  g o ld  e v a p o ra te d  o n  a  film  o f  
ce llu lose  n i t r a te  a n d  co v e red  b y  a  la y e r  o f  g o ld  b la c k  to  in c rease  th e  a b so rp tio n  
o f  r a d ia t io n  in  th e  v ic in ity  o f  10 p.. G o ld  b la c k , a p p a re n t ly  a  co llo idal fo rm  
o f  th e  m e ta l ,  is  p ro d u c e d  b y  e v a p o ra tio n  in  a n  a tm o sp h e re  o f  n itro g e n , 
p re fe ra b ly  in  th e  p resen ce  o f  a  sm a ll a m o u n t  o f  te l lu r iu m . T h e  re s is t iv i ty  o f  
th e  go ld  b la c k  is  d e p e n d e n t on th e  p re ssu re  o f  n itro g e n , a n d  b y  u s in g  a  p re ssu re  
o f  a b o u t  0 - 1  m m . i t  w ou ld  p ro b a b ly  be  p o ss ib le  to  d e p o s it  a  c o n d u c tiv e  b lack  
s t r ip  d ire c tly  o n  th e  ce llu lo se  film , o m itt in g  th e  f irs t  g o ld  la y e r . T h e  u se  o f  
n ick e l, b is m u th , a n tim o n y , c a d m iu m , t in ,  te l lu r iu m , a n d  se len iu m  fo r  b o lo 
m e te rs  h a s  b e e n  b rie fly  e x a m in e d . N o n e  o f  th e se  m e ta ls  w a s  so sa t is fa c to ry  
a s  go ld .— J .  C. C.

M agnesium , th e  M e ta l of T o-M orrow . T . R . B . W a tso n  (C a n a d . M eta ls , 
1 9 4 7 ,1 0 , (4), 1 3 -1 7 , 32).— P re se n te d  to  th e  E s s e x -K e n t  S ec tio n  o f  th e  C hem ica l 
I n s t i t u t e  o f  C a n a d a . A  rev iew  o f  th e  h is to ry , m a n u fa c tu re , p ro p e r tie s , a n d  
a p p lic a tio n s  o f  m a g n e s iu m  a n d  i t s  a llo y s .— H . J .  A .

T he A lloys o f M agnesium  in  A e ro n a u tic a l C o n s tru c tio n . J e a n  G ris  (R ev . 
A lu m in iu m ,  1946, (127), 3 5 5 -3 6 2 ).— A  re v ie w  o f  th e  g ro w th  o f  th e  u se  o f  c a s t  
a n d  w ro u g h t m a g n e s iu m  a llo y s  in  a i r c ra f t .  T h e  m e c h a n ic a l p ro p e r t ie s  o f  
ty p ic a l  m ag n es iu m  a llo y s  a re  g iv en .— E . C. E .

P h o to -E n g ra v in g  P la te s  in  M agnesium . H . E . S w ay ze  (L ig h t M eta ls , 
1947, 10, (111), 188 -1 9 2 ).— T h e  m ag n es iu m  a llo y  n o rm a lly  u se d  fo r  h a lf - to n e  
w o rk  c o n ta in s  a lu m in iu m  3, m a n g a n e se  0-3, ca lc iu m  0-2, a n d  z in c  1 % , th o u g h  
fo r  lin e  w o rk  a  sp ec ia l a llo y  (n o t  specified) is u se d . T e c h n ic a l d e ta i ls ,  f ro m  th e  
p r in te r ’s  p o in t  o f  v iew , a re  g iv en , a n d  th e  s im ila r i ty  to  th e  p ro cess in g  o f  zinc 
is  e m p h as ized . P ic tu re s  in d ic a tin g  th e  c la r i ty  o f  re p ro d u c tio n  f ro m  m ag n es iu m  
p la te s  a re  g iv en , to g e th e r  w ith  f u r th e r  d e ta i le d  c o m m e n t on  th e  p e c u lia r itie s  o f  
m a g n e s iu m  a llo y s  in  p ro cess in g  a s  c o m p a re d  w ith  z in c .— E . A . F .

M ag n esiu m  in  P h o to -E n g ra v in g . H . E . S w ayze (M o d ern  M eta ls , 1947, 3, 
(2), 2 0 -2 2 ).— R e p r in te d  f ro m  P hoto-E ngravers’ B u ll . ,  N o v . 1946. T h e  
a d v a n ta g e s  o f  m a g n e s iu m  o v e r  o th e r  m e ta ls  u se d  fo r  p h o to -e n g ra v in g  a re  
e n u m e ra te d , a n d  a  d e sc rip tio n  is g iv en  o f  th e  p rocess in g  o f  m a g n e s iu m  p la te s .

— N . B . V .
*C h arac te ris tics  of th e  S ilver C h lo rid e-M ag n esiu m  W a te r-A c tiv a te d  B a tte ry .

J .  B . M u llen  a n d  P . L . H o w a rd  (Electrocherri. Soc. P rep r in t  N o . 9 0 -3 3 , 1946, 
411—422).— T h e  p o s itiv e  e lec tro d e  o f  e a c h  cell c o n s is ts  o f  s ilv e r  fo il 0-001—
0-003 in . th ic k , c o a te d  w ith  e le c tro ly tic a lly  fo rm e d  s ilv e r  ch lo rid e , e lec tro - 
ch e m ic a lly  e q u iv a le n t  to  0 -75 -5 -0  a m p . m in ./ in .2 acco rd in g  to  re q u ire m e n ts . 
T h e  n e g a tiv e  e le c tro d e  co n s is ts  o f  c o m m erc ia lly  p u re  m ag n es iu m  fo il. I n  th e  
cell, e le c tro d e s  a re  a ssem b led  w ith  d ry  a b s o rb e n t  p a p e r  in te r le a v e d . A t  th e  
t im e  o f  u se , th e  b a t te r y  is  re m o v e d  f ro m  th e  se a le d  c o n ta in e r  a n d  a c t iv a te d  b y  
im m ers io n  in  t a p  w a te r  o r  sea  w a te r . T h e  w o rk in g  v o lta g e  o f  sing le  cells is
1 -3-1-5 . A  su m m a ry  is  g iv en  o f  th e  p r e p a ra t io n  o f  m a te r ia ls ,  m e th o d s  o f  
c o n s tru c tio n , e le c tro ly te s , a n d  d isc h a rg e  c h a ra c te r is tic s . A  co m p ariso n  o f  
W h ./ lb . w ith  o th e r  ty p e s  o f  b a tte r ie s  g iv es  th e se  a v e ra g e  figu res : le a d -a c id  
10-5, d r y  cell 2-0, a n d  s ilv e r  c h lo r id e -m a g n e s iu m  19-4.— A . B . W .

P u re  N ickel R u p ee .   (Sheet M e ta l I n d . ,  1947, 24, (243), 1419).— A  n o te
to  th e  e ffe c t t h a t  p u re -n ic k e l coins a re  n o w  b e g in n in g  to  c irc u la te  in  In d ia . A n  
i l lu s t r a t io n  o f  th e  o b v e rse  a n d  re v e rse  o f  a  co in  is  g iv en .— R . G r .

T h e  N ickel In d u s try  in  1945. R o b e r t  C. S ta n le y  (Q ueensland Gov. M in .  J . ,  
1946, 47, (539), 276).— C o n densed  f ro m  M in . Congr. J .— W .  G . A.
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T he F u tu re  of th e  H ig h -T e m p e ra tu re  S team  P ip ing  E x p an sio n  P ro b lem  
[U se of In co n e l]. F .  A . S e a n la n  (./. A m er. Soc. N a v a l E n g ., 1947, 59 , (1), 
4 8 -5 6 ).— A  ty p e  o f  b e llow s e x p a n s io n  f itt in g , fa b r ic a te d  in  In c o n e l, is  
d e sc rib ed . S u c h  f i tt in g s  a t  p re se n t  o n  th e  m a rk e t  w ill w ith s ta n d  a  p re ssu re  
o f  1000 lb . / in . 2 a t  a  te m p , o f  1600° F .  (871° C .). I t  is  su g g e sted  t h a t  th e se  
h ig h - te m p . e x p a n s io n  f itt in g s  w ill e lim in a te  ex p a n s io n  loops a n d  b en d s in  
h ig h - te m p . s te a m  p ip in g  sy s te m s.— H . J .  A .

Som e A spects of G a 3-T u rb in e  D evelopm ent fo r  A irc ra ft P ro p u ls io n  [N im onic 
A lloys]. S . G . H o o k e r  (T r a n s . N . - E .  Coast I n s t .  E n g . S h ip .,  1945-46 , 62, 
143—1 5 6 ; d iscu ssio n , D 47—D 7 4 ).— A  v e ry  b r ie f  a c c o u n t is  g iv e n  o f  som e 
p ro p e r t ie s  o f  m o d e m  m a te r ia ls  fo r  tu rb in e  b lad es , a n d  th e  re su lts  o f  a  n u m b e r  
o f  te s ts  o n  tu rb in e  d isc s a re  d isp la y e d . T u rb in e -b la d e  stre sses  a re  d es ig n ed  
u p  to  th e  creep  s t r e n g th  o f  N im o n ic  80 a t  700° C. fo r  300 h r . to  f ra c tu re .

— E . C. E .
M eta llu rg y  a n d  th e  G as T u rb in e . P r a n k  T . S isco  (M in . a n d  M e t., 1946, 27, 

(473), 2 7 6 -2 7 7 ; a n d  (condensed ) I n d ia n  E n g ., 1946, 120, (3), 1 61 -162).— A  
h r ie f  rev iew .— W . G . A .

T he N im onic Series of A lloys.     ( In d u s t .  A u s tra lia n ,  1 9 4 7 ,1 0 2 , (2603),
1097).— J .  L . T .

* [C o n tac t M a teria ls  fo r] P o te n tio m e te rs  [P a lin o y  No. 7]. L . A . N e t t le to n  
a n d  P re d  E . D ole  (R ev . S c i. In s tru m e n ts ,  1 9 4 6 ,1 7 , (10), 3 5 6 -3 6 3 ).— M e th o d s  o f  
im p ro v in g  th e  p e rfo rm a n c e  o f  p o te n tio m e te rs  a re  d iscu ssed . T h e  o n ly  ty p e  
o f  c o n ta c t  m a te r ia l  w h ich  c o n s is te n tly  g av e  lo n g  o p e ra tin g  life  o n  n ic k e l-  
ch ro m iu m  w ires (in  size d o w n  to  0 - 0 0 2  in . d ia .)  w as a n  a llo y  o f  p la t in u m , 
p a lla d iu m , go ld , s ilv er, co p p er, a n d  z in c  (P a lin o y  N o . 7), u se d  a s  a  w ire  b ru sh  
w ith  a  p re ssu re  o f  40  g .— J .  C. C.

T he W a r Jo b  of T u n g sten  an d  M olybdenum  P ro d u c ts . M. H . M cC lem ent 
(Steel, 1 9 4 6 ,1 1 8 , (9), 1 4 1 ,1 4 2 ,1 4 4 ) .— A  b rie f  a c c o u n t o f  th e  w a r-tim e  p ro d u c tio n  
a n d  a p p lic a tio n s  o f  tu n g s te n  a n d  m o ly b d e n u m  in  th e  U .S .A .— M. A . V .

F o re c a s t o n  New M etals an d  A lloys. Z a y  Je ffrie s  (M eta ls , 1947, 17, (9), 
8 -1 0 , 16).— A n  a d d re ss  to  th e  A m erican  I n s t i tu te  o f  M in ing  a n d  M e ta llu rg ica l 
E n g in e e rs .— J .  L . T .

T he Selection  of A lloys fo r U se a t  E le v a ted  T em p era tu res . B . H . G a m se y  
(A u s tra la s ia n  E n g .,  1946, (N o v .), 6 8 - 7 1 ;  d iscu ssio n , 7 1 -7 2 ).— A  le c tu re  to  
th e  A u s tra l ia n  I n s t i tu te  o f  M e ta ls , S y d n ey  B ra n c h .— N . B . V .

*M arine  P ro p e lle r-B lad e  V ib ra tio n s : F u ll-S ca le  T ests . L . C. B u rr ill  ( T ra n s . 
N .- E .  Coast In s t .  E n g . S h ip .,  1945-46 , 6 2 ,2 4 9 -2 7 0 ;  d iscussion , D 1 1 9 -D 1 3 8 ).—  
B . d escrib es som e e x p e r im e n ts  c a rr ie d  o u t  w ith  fu ll-s ize  m a rin e  p ro p e lle rs  w ith  
a  v iew  to  d e te rm in in g  th e  m o des a n d  freq u e n c ie s  o f  th e  n a tu r a l  v ib ra tio n s  o f  
th e  b lad es . T h e  b la d e s  a re  e x c ite d  b y  a  v ib ra to r ,  co n tro lle d  b y  m e a n s  o f  a  
b e a t- f re q u e n c y  o sc illa to r , a n d  th e  n o d a l p a t te rn s  m a p p e d  o u t  w ith  th e  a id  o f  a  
p iezo -e lec tric  p ic k -u p , u se d  in  c o n ju n c tio n  w ith  a  c a th o d e - ra y  osc illo g rap h . 
S om e e x a m p le s  a re  g iv e n  o f  th e  n o d a l p a t te r n s  a n d  n a tu r a l  freq u e n c ie s  
o b ta in e d  f ro m  p ro p e lle r  b la d e s  des ig n ed  to  g iv e  p u re  f le x u ra l a n d  p u re  to rs io n a l 
m o v e m e n t, i.e . w i th o u t  coup ling , a n d  a lso  fo r  o th e r  b la d e s  n o t  so designed . 
R e c o rd s  a re  g iv e n  fo r  a  ty p ic a l  p ro p e lle r  k n o w n  to  “  s in g  ”  in  se rv ice  w h ich  
e x h ib it  se v e ra l in te re s t in g  fe a tu re s .— E . C. E .

T he U se of D ie-C astings in  a  F ilm  S trip  P ro je c to r . N . F ie ld  (M a ch in ery  
(L a n d .) , 1947, 70, (1809), 689 -6 9 2 ).— J .  C. C.

Collapsible T ubes. F ra n k  T . S isco (M in .  a n d  M e t.,  1946, 27, (475), 4 4 3 ; 
a n d  I n d ia n  E n g ., 1947, 121, (1), 41).— A  rev iew .— W . G . A .

M icroscopic E le c tro n ic  P a r ts  by th e  M illion.  (Steel, 1946, 118, (25),
95, 120, 127).— E x a m p le s  a re  g iven  o f  m a ss-p ro d u c e d  sm a ll s ta m p in g s  a n d  
fo rm ed -w ire  c o m p o n e n ts  o f  p h o sp h o r  b ro n ze , b e ry lliu m  co p p er n ickel, n ickel 
a llo y s , tu n g s te n ,  s te e l, a n d  c o p p e r-c lad  s te e l.— M . A . V.
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New M ethods o f R a d io  P ro d u c tio n  [U se of Sprayed  M eta l]. J .  A . S a rg ro v e  
(J . B r i t .  I n s t .  R a d io  E n g .,  1947, [N .S .], 7 , (1), 2 -3 3 ).— A  te c h n iq u e  fo r  th e  
m ass p ro d u c tio n  o f  l ig h t-c u r re n t  e le c tr ic a l a p p a ra tu s  is d esc rib ed . T h e  
m e th o d  d e p e n d s  p a r t ly  o n  th e  u se  o f  m e ta l  film s sp ra y e d  o n  to  a  sp e c ia l b a se 
p la te  ( in s te a d  o f  so ld e re d  w ires) to  fo rm  th e  e le c tr ic a l c irc u it . T h e  in su la t in g  
b a se -p la te  is  d es ig n e d  w ith  recesses c o rre sp o n d in g  to  th e  p o s itio n s  o f  th e  
c o n d u c to rs  ; th e  w ho le  b a se -p la te  is  s p ra y e d  w ith  m e ta l  a n d  is  su b s e q u e n tly  
su rfa c e  g ro u n d , le a v in g  m e ta l  in  th e  recesses o n ly .— H . J .  A .

F u tu re  T ren d s in  I n s tru m e n t B e a rin g  D esign . J .  H . G oss (P ro d u c t E n g .,  
1947, 18, (2), 131 -1 3 2 ).— S u m m a ry  o f  a  p a p e r  p re s e n te d  a t  th e  F i r s t  N a tio n a l  
I n s t r u m e n ta t io n  C onference  o f  th e  I n s t r u m e n t  S o c ie ty  o f  A m erica .— W . G . A .

M eta l-C oated  P la s tic s . -------  (Steel, 1946, 118, (7), 9 2 -9 5 , 136, 138).—
A p p lic a tio n s  o f  m e ta l-c o a te d  p la s tic s , e .g . a s  e le c tr ic a l c o n d u c to rs  o f  in t r ic a te  
sh a p e , o r  l ig h t  re flec to rs , a re  b eco m in g  m o re  n u m e ro u s . P la t in g  in crease s th e  
h e a t  r e s is ta n c e  a n d  te n s ile  s t r e n g th  a n d  d ec reases th e  w a te r  a b s o rp tio n  o f  
p la s tic s  ; i t  is  h ig h ly  c o r ro s io n -re s is ta n t ow ing  to  th e  e lec tro c h e m ic a l in e r t ia  o f  
th e  p la s tic  b a se . A p a r t  f ro m  e le c tro p la tin g , m e ta l  m a y  b e  d e p o s ite d  b y  
sp ra y in g , v a c u u m  d e p o s itio n , o r  ch em ica l re d u c tio n . S p ec ia l m e a su re s , e .g . 
ro u g h e n in g , m u s t  b e  t a k e n  to  e n su re  g o o d  a d h es io n . C o m p a ra tiv e  ta b le s  o f  
m e c h a n ic a l p ro p e r t ie s , c o rro s io n -re s is tan ce , h e a t  d is to r t io n , a n d  w a te r  
a b s o rp tio n  o f  p la te d  a n d  u n p la te d  p la s tic s  a re  g iv en .— M . A . V .

X X I I I .— M IS C E L L A N E O U S

[U .S .] S en a te  S m all-B u sin ess C o m m ittee  R e p o rt o n  th e  F u tu re  of L ig h t
M eta ls In d u s try .  (M o d ern  M eta ls , 1947, 3, (2), 2 8 -3 0 ).— A  su m m a ry  o f
a  U .S . S e n a te  C o m m itte e  R e p o r t  e n t i t le d  : “  F u tu r e  o f  L ig h t  M e ta ls  a n d  
G o v e rn m e n t P la n t  D is p o s a ls ” .— N . B . V .

[A lu m in iu m ] 1939-1946. J e a n  G illem in  (R ev . A lu m in iu m ,  1946, (127), 
3 3 9 -3 5 4 ).— A  re v ie w  o f  p ro g re ss  in  a lu m in iu m  tec h n o lo g y  in  th e  w a r  y e a rs , 
d e a lin g  in  a  g e n e ra l w a y  w ith  a llo y  d e v e lo p m e n t, co n tin u o u s  c a s tin g , 
c o n tin u o u s  ro llin g  o n  fo u r-h ig h  m ills , m a c h in e s  fo r  th e  m a n ip u la t io n  o f  sh e e t 
a n d  tu b e , m e th o d s  o f  jo in in g  in c lu d in g  w eld in g  a n d  r iv e tin g , f o u n d ry  p ra c tic e , 
a n d  som e n o v e l u se s  o f  th e  m e ta l .— E . C. E .

T ech n ica l O rg an iza tio n  o f th e  “  A lu m in iu m  F ra n ç a is  ”  in  th e  Service of 
In d u s try . A n d ré  D u m a s  (R ev . A lu m in iu m ,  1947, (130), 6 2 -6 7 ).— A n  i l lu s t r a te d  
a c c o u n t o f  th e  h is to ry , o rg a n iz a tio n , a n d  la b o ra to r ie s  o f  th e  “  A lu m in iu m  
F ra n ç a is  ” .— M . E .

N o n -F e rro u s  M e ta ls : T h e ir P ro d u c tio n  an d  P ro p e rtie s  (O th er T h a n  th e  
L ig h t M etals). J o h n  L . E v e rh a r t  (M eta ls  R ev ., 1947, 20, (2), 5 -7 ) .— E . rev iew s 
th e  p ro d u c tio n  o f  n o n -fe rro u s  m e ta ls  a n d  th e i r  re c o v e ry  f ro m  sc rap , new  
d e v e lo p m e n ts  in  a llo y s  fo r  h ig h - te m p . se rv ice , n ew  b e a r in g  m e ta ls , a n d  
p ro g ress  in  p o w d e r  m e ta l lu rg y .— J .  L . T .

N ew  M e ta llu rg ica l D eve lo p m en ts . A lle n  G. G ra y  (Steel, 1 9 4 6 ,118, (17), 108, 
113 -1 1 4 , 116).— N o te s  a re  g iv e n  o n  re c e n t  e le c tro m e ta llu rg ic a l d e v e lo p m e n ts , 
in c lu d in g  new  e le c tr ic  fu rn a c e s  ; th e  re c o v e ry  o f  p u re  g e rm a n iu m  fro m  zinc- 
s in te r in g  p la n t  C o ttre ll  d u s t  ; th e  p ro d u c tio n  o f  z irco n iu m , b e ry lliu m , a n d  
c h ro m iu m  ; a n d  th e  p la t in g  o f  le a d - t in  a llo y  o n  s te e l.— M . A . V.

E n g in e e rin g  T oo ls : M en ta l P rocesses, M a teria ls , M echan istic  Skill, M oney, 
an d  M en. J .  E cc les  (T ra n s . L iverpoo l E n g . Soc ., 1946, 67, 3 5 - 6 0 ;  d iscu ssio n , 
6 1 -7 9 ).— A  ta lk  fo r  y o u n g  en g in ee rs .— H . J .  A .

R eview  of th e  Sw iss M eta l a n d  E n g in e e rin g  In d u s tr ie s . W . M. v o n  O relli 
(J . I r o n  S tee l I n s t . ,  1 9 4 7 ,156, (2), 1 4 5 -1 5 4 ).— A  g en e ra l a c c o u n t o f  th e  h is to ry  
a n d  p re se n t  p o s itio n  o f  th e  Sw iss m in in g , m e ta llu rg ic a l, a n d  en g in eerin g  
in d u s tr ie s .— R . W . R .
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Is  th e  W orld  R u n n in g  S h o rt of M e ta ls an d  F u e ls  ? A . B . P a rso n s  (M in . J ., 

1946, 226, (5773), 2 8 5 -2 8 6 ; a n d  Q ueensland Gov. M in .  J . ,  1946, 47, (541), 
3 2 8 -3 2 9 ).— J .  L . T .

M etal C onservation  : A  N a tio n a l P ro b lem . C. G e ra rd  D a v id so n  (M eta ls , 
1 9 4 7 ,1 7 , (7), 1 1 -1 4 ).— A n  a d d re ss  to  th e  M a n a g e m e n t D iv is io n  o f  th e  A m erican  
S o c ie ty  o f  M e chan ica l E n g in e e rs .— W . G . A .

A lu m in iu m  an d  A lu m in a  A g a in s t Silicosis. H . R a y m o n d a u d  (U sin e  
N ou ve lle , 1947 , 3, (29), 11).— A  b r ie f  rev iew  o f  t r e a tm e n t  in  th e  U .S .A . T h e  
r e s u l ts  o f  th e  u se  o f  a lu m in iu m  p o w d e r  a re  s t i l l  c o n tra d ic to ry , a n d  m o re  
in v e s tig a tio n  is n eed ed .— J .  L . T .

* A tm o sp h e ric  C o n c en tra tio n s  of F lu o rid es in  A lu m in iu m -R ed u c tio n  P la n ts . 
C ha rles D . Y affe  (J . I n d u s t .  H y g . T o x ico l., 1946, 28, (2), 2 9 -3 1 ).— T o ta l 
flu o rid e  c o n c e n tra tio n s  fo u n d , in  th e  p o t  ro o m s o f  p la n ts  w o rk in g  th e  H a l l -  
H e ro u lt  a n d  S o ed eb erg  p rocesses, ra n g e d  fro m  1-8 to  58-4 m g ./lO  m .3, a n  
a v e ra g e  figu re  o f  16 m g ./lO  m . 3 b e in g  o b ta in e d .— R . W . R .

D elayed  C hem ical P n e u m o n itis  O ccurring  in  W o rk e rs  E xposed  to  B e ry lliu m  
C om pounds. H a r r ie t  L . H a rd y  a n d  I rv in g  R . T a b e rsh a w  (J . I n d u s t .  H yg . 
T oxico l., 1946, 28, (5), 1 97 -211).— T h e a u th o rs  d escrib e  th e  case h is to r ie s  o f  
17 p a t ie n ts  w o rk in g  in  a  f lu o rescen t- la m p  m a n u fa c tu rin g  co n cern .— R . W . R .

L ead  In to x ic a tio n  by In h a la tio n . L aw ren ce  H . C o tte r  (J . I n d u s t .  H yg . 
T o xico l., 1946, 28, (2), 4 4 -4 6 ).— C. describ es th e  case h is to r ie s  o f  10 p a t ie n ts  
e n g ag ed  o n  b u rn in g  p a in te d  s te e l. T h e  u se  o f  p o sitiv e -p re ssu re  re sp ira to rs  is 
rec o m m e n d e d  fo r  su c h  w o rk e rs .— R . W . R .

T he P re v en tio n  of A cciden ts a t  W o rk  an d  th e  Spirit of S ecu rity  in  F o u n d rie s . 
R o b e r t  C ouppe l d u  L u d e  (F onderie , 1946, 1, (12), 4 6 9 -4 7 1 ; d iscu ssio n , 471).

— M . E .
R e sea rch  O rgan iza tio n s. W . L . C a r te r  (M a ss  P ro d n ., 1946, 22, (6 ), 2 6 1 -  

267).— C. rev iew s th e  w o rk  a n d  o rg a n iz a tio n  o f  a  n u m b e r  o f  B r i t is h  re sea rch  
asso c ia tio n s , in c lu d in g  th e  fo llow ing  e s ta b lish m e n ts  c a rry in g  o u t  m e ta llu rg ic a l 
re se a rc h  : T h e  B r it is h  N o n -F e rro u s  M e ta ls  R e se a rc h  A sso c ia tio n , T h e  B r it ish  
I ro n  a n d  S tee l R e se a rc h  A sso c ia tio n , a n d  T h e  B r it ish  C a st I ro n  R e sea rch  
A sso c ia tio n .— R . W . R .

E n g in e e rin g  R e se a rc h  a t  th e  N .P .L .— I I .   (M ech. W orld , 1947, 121,
(3154), 6 3 4 -6 3 5 ).— A  d esc rip tio n  o f  re c e n t d e v e lo p m e n ts  in  en g in eerin g  a n d  
m e ta l lu rg y  a t  th e  N a tio n a l  P h y s ic a l L a b o ra to ry :— R . W . R .

P h y sica l M eta llu rg y  in  A u s tra lia . A . F .  D u n b a r  (A u s tra la s ia n  E n g ., 1946, 
(M ay), 5 3 -5 9 ).— P re s id e n tia l  ad d re ss  to  th e  A u s tra l ia n  I n s t i tu te  o f  M e ta ls , 
M e lb o u rn e  B ra n c h , P h y s ic a l M e ta llu rg y  D iv isio n . A f te r  g iv in g  a n  a c c o u n t o f  
th e  h is to ry  o f  th e  D iv isio n , D . describ es m e ta llu rg ic a l a c tiv i t ie s  a n d  in 
v e s tig a tio n s  in  A u s tra lia  in  re c e n t y e a rs .— N . B . V.

M e ta llu rg ica l R e se a rc h  in  G erm an y  Since th e  W a r. M . H a n s e n  (J . Iro n  
Steel I n s t . ,  1947, 156, (3), 370).— A  b r ie f  rev iew  o f  p ro g ress  m a d e  w ith  th e  
r e c o m m e n c e m e n t o f  m e ta llu rg ic a l re sea rch  in  G erm an y .— R . W . R .

P h ysics in  1946. P h ilip  M orrison  (J . A p p l.  P h ysic s , 1947, 18, (2), 1 3 3 - 
152).— A  g e n e ra l rev iew  o f  re c e n t p ro g ress in  p h y sic s , ch iefly  in  A m erica , 
p a r t ic u la r  re fe ren ce  b eing  m a d e  to  w o rk  a ris in g  o u t o f  w a r-tim e  d ev e lo p m en ts . 
A m o n g  th e  su b je c ts  d iscu ssed  a re  th e  su p ra c o n d u c tiv ity  o f  so d iu m -a m m o n ia  
sy s te m s , th e  d e v e lo p m e n t o f  sou rces o f  h ig h -en e rg y  p a r tic le s  su c h  a s  th e  
sy n c h ro to n , d e v e lo p m e n ts  in  r a d ia t io n  th e o ry  a s  a  r e su lt  o f  r a d a r  w o rk , 
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P re se n t-D a y  T rends in  F u n d a m e n ta l R e sea rch . H . J .  B h a b h a  (T isco  R ev ., 
1946, 14, (5), 255—259).— A  le c tu re  d e liv e re d  a t  th e  in a u g u ra tio n  o f  th e  T a ta  
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Watford Building Research Station. S o m e  R eferences to the S tru c tu ra l U ses o f  
A lu m in iu m .  1946. W a tfo rd  : T h e  R e se a rc h  S ta t io n .

Werner, E. M eta llische  Ü berzüge a u f  E lek tro ly tischem  u n d  C hem ischem  Wege 
u n d  d a s F ä rben  der M eta lle . T h ird , e n la rg e d  e d itio n . P p .  187, w ith  
85  i l lu s tr a t io n s . 1946. M u n ic h  : C arl H an se r-V erlag .
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t  t r  M icro sco p e : i ts  T h eory  a n d  A p p lica tio n s .  W ith  an

*W red d en , J .  M.. i n tro rlu c tio n  b y  W . E . W a ts o n -B a k e r . R o y . 8 v o . P p .
. o r l% 6 , w ith  298 il lu s tr a t io n s . 1947. L o n d o n : J .  a n d  A.

* 3 S s h i l l ,  L td .  (2 1 s.)

Don M., Horace Russell, Jr., a n d  Clifford S. Garner. T h e  R are-E arth  
E lem en ts  a n d  their C om pounds. M ed. 8 vo. P p .  ix  +  92, w ith  9 
i l lu s tr a t io n s . 1947. N ew  Y o rk  : J o h n  W iley  a n d  S ons, In c . ($ 2 .5 0 ); 
L o n d o n  : C h a p m a n  a n d  H a ll , L td .  (15s. n e t) .

NEW JOURNALS
Instrument Practice. C overs th e  w ho le  field  o f  in s t ru m e n t  tech n o lo g y  a n d  

in s tru m e n ta t io n . P u b lish e d  m o n th ly  b y  U n ite d  T ra d e s  P re ss , L td . ,  
24  B r id e  L a n e , F le e t  S tre e t ,  L o n d o n , E .C .4 . F i r s t  issu e  p u b lish e d  in 
N o v e m b e r  1946. (30s. p e r  a n n u m .)

Metalen. P u b lish e d  m o n th ly  [in  D u tc h ] . A d m in is tr a t iv e  Office, Scheep- 
m a k e r s s t r a a t  1 -3 , D e n  H a a g , H o lla n d . F i r s t  issu e  p u b lish e d  15 
S e p te m b e r  1946. (f. 10-50 p e r  a n n u m .)

Metalliorschung. C o n ta in s  o rig in a l c o n tr ib u tio n s  o n  m e ta llu rg y , m e ta llo 
g ra p h y , &c. P u b lish e d  m o n th ly  b y  D r. R ie d e re r  V erlag , S t u t t g a r t ; 
e d ite d  b y  G. M asing , E . S cheil, a n d  G . W a sse rm a n . F i r s t  issu e  
p u b lish e d  in  J u l y  1946. (9 R .M . p e r  q u a r te r .)

XXV.— BOOK REVIEW S

Practical Metallurgy, Applied Physical Metallurgy, and the Industrial Processing 
of Ferrous and Non-Ferrous Metals and Alloys. B y  G eorg  S ach s a n d  
K e n t  R . V an  H o rn . M ed. 8 vo . F i f th  p r in tin g . P p . [x ii] +  567, w ith  335 
figu res in  th e  t e x t  a n d  n u m e ro u s  c o n s titu t io n a l  d ia g ra m s. 1946. C leve
la n d , O . : A m erican  S o c ie ty  fo r  M e ta ls . ($5 .00 .)
T h e r e  w a s  a  t i m e ,  p e r h a p s  a s  r e c e n t  a s  t h e  la t e r  y e a r s  o f  t h e  e ig h t e e n t h  c e n t u r y ,  w h e n  a  

m a n  m ig h t  a s p ir e  t o  t a k e  a l l  k n o w le d g e  a s  h is  p r o v i n c e ; a n d  i f  h e  h a d  r e c e iv e d  a  g o o d  e d u c a t io n  
a n d  w a s  o f  a  s t u d io u s  h a b i t ,  h e  m ig h t  j u s t l y  e x p e c t  t o  s u c c e e d .  B u t  t h o s e  d a y s  a r e  g o n e ;  
a n d  i n  t h e s e  t im e s  n o b o d y  c o u ld  e v e n  a t t e m p t  t o  k n o w  e v e r y t h in g ,  t h o u g h  h e  w e r e  t o  r e s t r ic t  
h im s e l f  t o  a  s in g le  s u b j e c t .  A s  w i t h  m e n , s o  w i t h  b o o k s .  W h e n  k n o w le d g e  w a s  s c a n t ie r  t h a n  
i t  i s  t o - d a y ,  a  s in g le  b o o k  m ig h t  s e t  o u t  t o  e m b r a c e  a  w h o le  s u b j e c t ,  a n d  in  t h e  a t t e m p t  m ig h t  
p r e s e n t  a l l  t h a t  c o u ld  r e a s o n a b ly  b e  e x p e c t e d .  N o n e ,  a t  t h e  t im e  o f  i t s  a p p e a r a n c e , c o u ld  h a v e  
q u a r r e l le d  w i t h  “  B e  R e  M e t a l l ic a  ”  o n  t h e  s c o r e  o f  in a d e q u a c y ;  o r , t h r e e  h u n d r e d  y e a r s  l a t e r ,  
w it h  P e r c y ’s  “  M e t a l lu r g y  ” . C o m in g  s t i l l  n e a r e r  o u r  d a y ,  t h e  s t a n d a r d  w o r k  o n  “  M e t a l lo 
g r a p h y  ” , w h e n  f ir s t  i t  a p p e a r e d  in  1 9 0 8 , c o u ld  c o v e r ,  i n  a n  a d e q u a t e  m a n n e r , t h e  f ie ld  o f  
k n o w le d g e  a s  i t  t h e n  e x i s t e d .  I n  t h e  1 9 4 0 ’s  i t  i s  d o u b t f u l  w h e t h e r  a n y  s in g le  b o o k  c a n  b e  
e x p e c t e d  t o  d e a l  s a t i s f a c t o r i ly  w i t h  “  m e t a l lu r g y  ” .

T h e  d e g r e e  b y  w h ic h  m e t a l lu r g ic a l  s c ie n c e  h a s  e x p a n d e d ; t h e  e x t e n t  t o  w h ic h  i t  h a s  in s p ir e d  
r e s e a r c h  a n d  p u b l ic a t io n ;  t h e  u s e  i t  h a s  m a d e  o f  p h y s i c a l  a n d  c h e m ic a l  d is c o v e r ie s ;  h a v e  
b r o u g h t  m e t a l lu r g y ,  a s  a  s u b j e c t ,  t o  d im e n s io n s  t h a t  a r e  a lm o s t  f r ig h t e n in g .  S u c h  a d v a n c e s  
h a v e  o n ly  b e e n  a c h ie v e d  b y  d iv id in g  t h e  s u b j e c t  in t o  a  n u m b e r  o f  p a r t s ,  n o n e  o f  t h e m  n e c e s s a r i ly  
t i e d  t o  a n y  p a r t ic u la r  m e t a l ,  o n  e a c h  o f  w h ic h  m a n y  s p e c ia l i s t s  h a v e  la b o u r e d .  M e ta l lo g r a p h ic  
s t u d i e s  h a v e  a d v a n c e d  in  t h e ir  o w n  m a n n e r ; m e c h a n ic a l  m e t a l lu r g y  a n d  p r o d u c t io n  m e t a l lu r g y  
h a v e  a d v a n c e d  w i t h  g i a n t ’s  s t r id e s ,  n o n e  p r o c e e d in g  in d e p e n d e n t ly ,  b u t  a l l  c o n c u r r e n t ly .  I n  
e a c h  b r a n c h  o f  t h e  s u b j e c t ,  t h e  p r o c e s s  o f  p r o b in g  a n d  d e lv in g  h a s  g o n e  o n  a t  a  f u r io u s  p a c e ; 
a n d  s u f f ic ie n t  k n o w le d g e  h a s  e m e r g e d  t o  j u s t i f y  a  l ib r a r y  o f  b o o k s ,  e a c h  w r it t e n  b y  a  s p e c ia l i s t  
d e a l in g  w i t h  o n e  o r  o t h e r  p a r t  o f  t h e  e n o r m o u s  t e r r i t o r y  t h a t  h a s  b e e n  c u l t iv a t e d .  S o  
c o n s id e r a b le  i s  t h e  a c c u m u la t io n  o f  r e s u l t s  a n d  d is c o v e r ie s  t h a t  t h e  r e g u la r  a p p e a r a n c e  o f  
m o n o g r a p h s  o n  s e p a r a t e  t o p ic s  s e e m s  t h e  o n ly  w a y  in  w h ic h  m e t a l lu r g ic a l  k n o w le d g e  c a n  n o w  
b e  e f f e c t iv e ly  p r e s e n t e d .

S u c h  a r e  s o m e  o f  t h e  t h o u g h t s  e n g e n d e r e d  b y  a  c o n s id e r a t io n  o f  t h e  l a t e s t  p r in t in g  o f  
“  P r a c t i c a l  M e ta l lu r g y  ”  b y  D r s .  S a c h s  a n d  V a n  H o r n .  G iv e n  t h e  t a s k  o f  c o v e r in g  s u c h  a  
t i t l e ,  i t  i s  d o u b t f u l  w h e t h e r  a n y  w o u ld  b e  l i k e ly  t o  d o  b e t t e r  t h a n  th e s e  g i f t e d  c o m p i le r s .  
N e v e r t h e le s s ,  t h e  r e s u l t  i s  a n  e x a s p e r a t in g  b o o k ;  a n d  t h e  r e a d e r  i s  c o n s t a n t ly  to r n  b e t w e e n
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a d m ir a t io n  o f  t h e  e n o r m o u s  a m o u n t  o f  in f o r m a t io n  p r o v id e d ,  . .
n o t  t o  b e  f o u n d .  D o u b t l e s s ,  t h i s  i s  t h e  c o n s e q u e n c e  o f  c o v e r in g  s u c u  ^ P P °i n t m e n t  a t  w h a t  i s  
o c c a s io n a l ly  i n  a  t r e a t m e n t  o f  s o m e  o r  o t h e r  t o p ic  t h a t  i s  a lm o s t  s y l la b u s ,  r e s u l t in g
t h o u g h  n o t  in  i t s  i l lu m in a t io n .  T h e r e  i s  a  w e a l t h  o f  g o o d  t h in g s  in  t h i s  v o liM !c  *n  i t s  b r e v i t y ,  
o f  m e t a l lu r g y  s h o u ld  ig n o r e  i t .  P r e f e r a b ly  h e  w i l l  h a v e  i t  a v a i la b le  f o r  r e a d y  n o  s t u d e n t  
w il l  f in d  h im s e l f  c o n s u lt in g  i t  t i m e  a f t e r  t i m e .  O c c a s io n a l ly  h e  m a y  b e  m is le d  b $ n c e , a n d  
r e a d s  i f  h e  l e a v e s  t h e  m a t t e r  a s  h e  f in d s  i t  i n  t h i s  b o o k ; b u t  m o r e  p r o b a b ly  h e  w i l l  b e  s t im t t t  h e  
t o  l o o k  f u r t h e r  in t o  t h e  t o p i c  t h a t  i n t e r e s t s  h im , a n d  w i l l  b e  h e lp e d  t o  d o  s o  b y  t h e  v o lu m in o t k  
r e fe r e n c e s  t o  o r ig in a l  w o r k  p r o v id e d  p a g e  b y  p a g e .  R e g a r d e d  a s  a n  in t r o d u c t io n ,  t h i s  b o o k  
c a n  b e  o f  im m e n s e  h e lp  i n  g u id in g  t h e  e n q u ir e r  to w a r d s  m e t a l lu r g ic a l  t r u t h .  I f  i t  t u r n s  t h e  
s e e k in g  m in d  to w a r d s  m o r e  s p e c ia l i z e d ,  d e t a i l e d ,  o r  c o m p le t e  t r e a t m e n t s ,  i t  w i l l  h a v e  j u s t i f ie d  
i t s e l f .

T h a t  t h i s  b o o k  i s  t o  b e  c o m m e n d e d  g o e s  w i t h o u t  s a y in g ,  b u t  t h e  a p p e a r a n c e  o f  a  fu r t h e r  
r e p r in t in g  c a l l s  fo r  a t  l e a s t  t w o  p a r t ic u la r  c o m m e n t s .  T h e  f ir s t  i s  t h a t  in  c e r t a in  r e s p e c t s  t h e  
b o o k  i s  n o w  a lm o s t  o u t  o f  d a t e ; o r  p e r h a p s  i t  w o u ld  b e  fa ir e r  t o  s a y  t h a t  g a p s  in  t h e  in f o r m a t io n  
p r o v id e d  a r e  r a t h e r  n o t i c e a b le  b e c a u s e  o f  t h e  n u m e r o u s  d e v e lo p m e n t s  t h a t  h a v e  o c c u r r e d  s in c e  
t h e  b o o k  w a s  w r i t t e n .  T h is  w o r k , in  i t s  p a r t ic u la r  s u b j e c t ,  i s  e n c y c lo p a e d ic  in  o u t l o o k ;  a n d  
f e w  t h in g s  d a t e  s o  r a p id ly  a s  a n  e n c y c lo p a e d ia .  T h e  t im e  s e e m s  r ip e  fo r  s o m e t h in g  m o r e  t h a n  
a  r e p r in t in g ,  a n d  i t  i s  e a r n e s t ly  s u g g e s t e d  t h a t  a  r e v i s io n  i s  n o w  a p p r o p r ia t e .  I f  s u c h  w e r e  
u n d e r t a k e n ,  t h e  s e c o n d  p o in t  c a l l in g  fo r  c o m m e n t ,  a n d  w h ic h  h a s  a lw a y s  b e e n  n o t i c e a b le  a b o u t  
t h i s  b o o k ,  m ig h t  r e c e iv e  t h e  a t t e n t i o n  i t  w a r r a n t s .  T h e  i l lu s t r a t io n s  a r e  n u m e r o u s  a n d  in  
m a n y  r e s p e c t s  a d m ir a b le ,  b u t  m a n y  o f  t h e m  a r e  t o o  s m a l l ,  a n d  s o m e  o f  t h e m  a r e  v i r t u a l l y  
u s e l e s s  i n  c o n s e q u e n c e .  T h is  c o m m e n t  i s  p a r t ic u la r ly  a p p l ic a b le  t o  p h o t o g r a p h s  o f  p r o c e s s e s  
a n d  p l a n t ; i n  f a c t  o n e  a lm o s t  f e e l s  t h a t  s o m e  o f  t h e m  w e r e  o r ig in a l ly  m a d e  w i t h  t h e  s p e c i f ic  
i n t e n t io n  o f  h id in g  a n y t h in g  t h a t  m ig h t  y i e l d  in f o r m a t io n .  S u r e ly  t h e  a u t h o r s ,  w i t h  t h e ir  
o b v io u s ly  w id e  c o n t a c t s ,  c o u ld  h a v e  p r o v id e d  s o m e t h in g  b e t t e r .  A n o t h e r  m a t t e r  o n  t h e  
i l lu s t r a t io n s  t h a t  c a l l s  fo r  r e m a r k  i s  t h e  f r e q u e n t  a b s e n c e  o f  d im e n s io n s ,  o r  o f  a  h u m a n  f ig u r e  t o  
a c t  a s  a  s t a n d a r d  o f  r e f e r e n c e . T o  t h e  in i t i a t e d ,  s u c h  a id s  m a y  b e  u n n e c e s s a r y ;  b u t  s u r e ly  
t h e  b o o k  i s  n o t  in t e n d e d  t o  b e  r e a d  o n ly  b y  t h o s e  a l r e a d y  w e l l  in f o r m e d .  T h is  s a m e  a s s u m p t io n  
o f  p r io r  k n o w le d g e  c o u ld  b e  u r g e d  a g a in s t  s o m e  o f  t h e  d ia g r a m s  in t e n d e d  t o  i l lu s t r a t e  p r o c e s s e s ; 
a n d  i t  c a n n o t  b e  p r e s s e d  t o o  s t r o n g ly  t h a t ,  in  a n y  n e w  e d i t i o n  o f  t h i s  b o o k ,  t h e  w h o le  s u b j e c t  
o f  i l lu s t r a t io n  s h o u ld  r e c e iv e  p a r t ic u la r  a t t e n t i o n .— L e s l i e  A i t c h i s o n .

Cutting Tools for Metal Machining. S eco n d , re v ise d  e d itio n . B y  M ax 
K u r re in  a n d  F .  C. L e a . M ed. 8 v o . P p . x ii  -f- 312, w ith  375 il lu s tr a t io n s  
a n d  33 ta b le s . 1947. L o n d o n : C h arles  G riffin  a n d  Co., L td .  (2 8 5 . 6 d., 
p o s t  free .)
T h e  f ir s t  e d i t i o n  o f  t h i s  b o o k  a p p e a r e d  in  1 9 4 0 . T h e  o b j e c t s  r e m a in  t h e  s a m e  a s  o r ig in a l ly ,  

n a m e ly  t o  g a t h e r  t o g e t h e r  in  o n e  v o lu m e  t h e  m o s t  i m p o r t a n t  in f o r m a t io n  r e g a r d in g  c u t t in g  
s p e e d s  a n d  t h e  f o r c e s  o n  m o d e r n  t o o l s ; t o  p r o v id e  t h o s e  r e s p o n s ib le  f o r  w o r k s h o p  p r a c t ic e ,  a s  
w e ll  a s  d e s ig n e r s ,  w i t h  a n  a p p r e c ia t io n  o f  t h e  m e a s u r a b le  q u a n t i t a t iv e  v a lu e s  i n v o lv e d ,  t o  g iv e  
g u id a n c e  o n  t h e  b e s t  m e t h o d s  o f  t o o l in g  f o r  p r o d u c t i o n ; a n d  t o  m e e t  t h e  n e e d  fo r  a  t e x t  b o o k  
f o r  t e a c h e r s  a n d  s t u d e n t s  o f  t h e  s c i e n c e  a n d  p r a c t ic e  o f  t h e  w o r k s h o p .

T h e  s u b j e c t  i s  d e a l t  w i t h  i n  s i x t e e n  c h a p t e r s .  T h e  f ir s t  c h a p t e r ,  “  E le m e n t s  o f  t h e  T o o l  ” , 
g i v e s  d e f in it io n s  a n d  d e s c r ib e s  t h e  m e a s u r e m e n t  o f  t o o l  a n g le s ,  c u t t in g  f o r c e s  a n d  s p e e d s ,  
c o o l in g ,  a n d  lu b r ic a t io n .  S u c c e e d in g  c h a p t e r s  d e a l  w i t h  “  M a t e r ia ls  f o r  T o o ls  ” , “  C la s s i f ic a t io n  
o f  C u t t in g  T o o ls  ” , a n d  t h e r e  i s  a  s e r ie s  o f  c h a p t e r s  e a c h  d e v o t e d  t o  a  s in g le  t y p e  o f  t o o l ,  e . g .  
t u r n in g  a n d  b o r in g  t o o l s ,  d r i l ls ,  r e a m e r s ,  a n d  m i l l in g  c u t t e r s .  C h a p t e r s  X I I ,  X I I I ,  a n d  X I V  
a r e  c o n c e r n e d  w i t h  t o o l  g r in d in g ,  g r in d in g  w h e e ls  a n d  g r in d in g  m a c h in e s ,  la p p in g ,  a n d  h o n in g .  
C h a p t e r  X V ,  o f  o n ly  f i v e  p a g e s ,  d e a l s  s k e t c h i l y  w i t h  s u r fa c e  f in is h  a n d  i t s  m e a s u r e m e n t ,  b u t  
a n  a p p e n d ix ,  “  F in i s h in g  C u t t in g  T o o ls  ” , t a k e s  t h e  s u b j e c t  f u r t h e r  w i t h  a n  a c c o u n t  o f  r e c e n t  
o r ig in a l  w o r k  o n  a  b r o a d  f in is h in g  t o o l .  T h e  f in a l  c h a p t e r ,  X V I ,  i s  e n t i t l e d  “  T o o l  H a r d e n in g  ” .

T h e  c h a p t e r  h e a d in g s  s h o w  t h a t  a  s u r p r is in g  r a n g e  h a s  b e e n  c o v e r e d  w i t h in  t h e  3 1 2 -p a g e s  
c o m p a s s  o f  t h e  b o o k .  I n e v i t a b ly ,  s o m e  o f  t h e  s e c t io n s  s u f fe r  f r o m  t h e  l im i t a t i o n  o f  s p a c e ,  a n d  
i t  m i g h t  h a v e  b e e n  m o r e  u s e f u l  t o  e x p a n d  t h e  m o r e  a d v a n c e d  s e c t io n s ,  e .g .  o n  th r e a d - g r in d in g  
t o o l s ,  a t  t h e  e x p e n s e  o f  t h e  r a t h e r  fu l l  t r e a t m e n t  o f  e l e m e n t a r y  p o in t s  o n  a n g le  m e a s u r e m e n t s  
a n d  t h e  l ik e ,  w i t h  w h ic h  m o s t  o f  t h e  r e a d e r s  o f  t h i s  b o o k  w i l l  b e  a l r e a d y  a c q u a in t e d .

T h e  b o o k  i s  c le a r ly  a  t e x t  b o o k  fo r  m e c h a n ic a l  e n g in e e r s ,  a n d  a  m e t a l lu r g is t  r e v ie w in g  i t  h a s  
d if f e r e n t  in t e r e s t s  f r o m  t h e  m a j o r i t y  o f  t h o s e  fo r  w h o m  i t  i s  in t e n d e d .  T h e  p r e s e n t  r e v ie w e r  
l o o k e d  w i t h o u t  s u c c e s s  fo r  a n y  s y s t e m a t i c  a c c o u n t  o f  t h e  in f lu e n c e  o f  t h e  m a t e r ia l  b e in g  c u t  
u p o n  t h e  s e l e c t io n  o f  t h e  f o r m  o f  t o o l .  W h e r e  r e fe r e n c e  i s  m a d e  t o  n o n - fe r r o u s  m a t e r ia l s  t h e  
i d e n t i f i c a t io n  i s  o f  t h e  v a g u e s t  d e s c r ip t io n  : “  a lu m in iu m  ”  i s  u s e d  in d i f f e r e n t ly  f o r  t h e  p u r e  
m e t a l  a n d  i t s  a l l o y s .  T h e  r e p r o d u c t io n s  o f  p h o t o m ic r o g r a p h s  a s  h a l f - t o n e  i l lu s t r a t io n s  o n  
o r d in a r y  p a p e r  a r e  u n s a t i s f a c t o r y  in  m a n y  c a s e s .

T h e  c h a p t e r  e n t i t l e d  “  T o o l  H a r d e n in g  ”  i s  w e a k .  T h e  a u t h o r s  w i s e ly  r e fe r  t h e  s t u d e n t  t o  
“  s t a n d a r d  t e x t  b o o k s  o n  m e t a l lu r g y  ” , a n d  i t  w o u ld  h a v e  b e e n  b e t t e r  t o  l e a v e  i t  a t  t h a t  a n d  
n o t  t o  e m b a r k  o n  a n  e x p la n a t io n  o f  “  c e r t a in  p o in t s  t h a t  a r e  f u n d a m e n t a l  t o  t h e  s u b j e c t  ” . I n  
t h e  c o u r s e  o f  t h i s  s e c t i o n  t h e  t e r m s  “  p h a s e  ”  a n d  “  s o lu t io n  ”  a r e  u s e d  i n  s e n s e s  w h ic h  c o u ld
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„  u n d e r s t a n d  t h e  m e t a l lu r g ic a l  a s p e c t s  o f  t o o l  s t e e l .  E x a m p le s  

o n ly  c o n f u s e  t h e  s t u d e n t  s e e  i§ o l id  S0i u t i 0 n  in  a n y  o n e  o f  t h e  r e g io n s  ( o f  t h e  c o n s t i t u t io n a l  
a r e  : “  t h e  s t r u c t u r e  oi^ t   ̂ »». «  p e a r l i t e  i s  t h e  e u t e c t o id  s o lu t io n ,  c o m p o s e d  o f  a - i r o n  a n d
d ia g r a m )  i s  c a l l e d  a  TyfoiQ p h a s e  jS c o m p o s e d  o f  c e m e n t i t e  a n d  p e a r l i t e .  . . . ”  
c e m e n t i t e  ” ; “  t} tg  w h ic h  n a t u r a l ly  c a t c h  t h e  e y e  o f  t h e  m e t a l lu r g ic a l ly  m in d e d  r e a d e r , b u t  

T h e s e  a r j in a ir  t o  o v e r - e m p h a s iz e  t h e ir  im p o r t a n c e  in  r e la t io n  t o  th e , b o o k  a s  a  w h o le .  A s  
i t  w o u l d  t h e  m e c h a n ic s  o f  c u t t in g  p r o c e s s e s  a n d  m o d e r n  p r a c t ic e  in  t h e  a p p l i c a t io n  o f  
a  n i? g  t o o l s ,  t h e  b o o k  s h o u ld  b e  v a lu a b le  t o  t h o s e  t e a c h e r s  a n d  s t u d e n t s  w h o  h a v e  f e l t  t h e  

. e e d  f o r  a  m o r e  c o m p r e h e n s iv e  t r e a t i s e  t h a n  h a s  h i t h e r t o  b e e n  a v a i la b le .— A . J .  M u r p h y .

Metallic Corrosion, Passivity, and Protection. S eco n d  e d itio n . B y  U lick  R . 
E v a n s . W ith  a n  A p p e n d ix  b y  A . B . W in te rb o tto m . M ed. 8 vo . P p . 
x x x iv  +  863, w ith  144 il lu s tr a t io n s . 1946. L o n d o n  : E d w a rd  A rn o ld  a n d  
Co. (50s.)
N o  o n e  w h o  i s  in t e r e s t e d  in  t h e  p r o d u c t io n ,  f a b r ic a t io n ,  o r  u s e s  o f  m e t a l s  w i l l  n e e d  t o  b e  

r e m in d e d  o f  t h e  e c o n o m ic  im p o r t a n c e  o f  c o r r o s io n . I t  h a s  in c r e a s in g ly  c o m e  t o  b e  r e a l iz e d  
t h a t  t h e  s u b j e c t  i s  a m e n a b le  t o  s c ie n t i f ic  s t u d y ,  a n d  t h a t  t h i s  c a n  l e a d  t o  a d v a n c e s  n o t  o n ly  
in  t h e  f ie ld  o f  p u r e  s c i e n c e  b u t  i n  t h e  e f f ic ie n t  u s e  o f  m i t a l s .  R e s e a r c h  o n  c o r r o s io n  c a n  y i e l d  
la r g e  d iv id e n d s  i n  t h e  e c o n o m ic  a s  w e l l  a s  in  t h e  a c a d e m ic  s p h e r e .

D r .  E v a n s ,  w h o  h a s  m a d e  g r e a t  c o n t r ib u t io n s  t o  a d v a n c e s  in  o u r  k n o w le d g e  o f  c o r r o s io n ,  
c o n t in u e s  i n  t h e  s e c o n d  e d i t io n  o f  h is  w e l l  k n o w n  b o o k  t h e  t a s k  o f  p r e s e n t in g  a n d  in t e r p r e t in g  
t h e  a c c u m u la t e d  c o n t r ib u t io n s  o f  m a n y  w o r k e r s .  T h e  in c r e a s in g  n u m b e r  o f  t h e s e  i s  i l lu s t r a t e d  
b y  t h e  in c lu s io n  in  t h e  n e w  e d i t io n  o f  r e fe r e n c e s  t o  t h e  w o r k  o f  1 1 5 5  n e w  a u t h o r s  ! T h e  g e n e r a l  
t r e a t m e n t  a d o p t e d  h a s  n a t u r a l ly  b e e n  in f lu e n c e d  b y  D r . E v a n s ’s  o w n  w o r k , b u t  a  c r i t ic a l  s u r v e y  
i s  g i v e n  o f  r e s e a r c h e s  in  o t h e r  la b o r a t o r ie s .  T h e  I n t r o d u c t io n ,  d e a l in g  w i t h  “  P r in c ip le s  o f  
E le c t r o c h e m is t r y  ” , p r e s e n t s  a  r e a d a b le  a n d  lu c id  s u m m a r y  o f  t h e  e le c t r o c h e m ic a l  c o n c e p t s  
n e c e s s a r y  f o r  a  p r o p e r  s t u d y  o f  c o r r o s io n . A n  A p p e n d ix  b y  M r . A .  B .  W in t e r b o t t o m  g i v e s  a n  
a u t h o r i t a t iv e  a c c o u n t  o f  o p t i c a l  m e t h o d s  fo r  t h e  d e t e r m in a t io n  o f  f i lm s  o n  m e t a l s ,  b a s e d  o n  
p o la r i z a t io n  a n d  in t e r f e r e n c e  p h e n o m e n a .

T h e  b o o k  in c lu d e s  f o u r t e e n  c h a p t e r s  w i t h  t h e s e  t i t l e s  : s im p le  e x a m p le s  o f  c o r r o s io n  a n d  
p a s s i v i t y ; s t u d y  o f  t h in  f i l m s ; o x id a t io n  a t  h ig h  t e m p e r a t u r e s ; c o r r o s io n  in  m o i s t  o r  p o l lu t e d  
a t m o s p h e r e s ; c o r r o s io n  n o t  in v o lv in g  t h e  a b s o r p t io n  o f  o x y g e n ; c o r r o s io n  o f  f e r r o u s  m a t e r ia l s  
i n v o l v i n g  t h e  a b s o r p t io n  o f  o x y g e n ; c o r r o s io n  o f  n o n - fe r r o u s  m e t a l s  in v o lv in g  t h e  a b s o r p t io n  
o f  o x y g e n ;  in f lu e n c e  o f  s t r e s s ,  s t r a in ,  a n d  s t r u c t u r e ;  in f lu e n c e  o f  c o n t a c t s  a n d  c r e v ic e s ;  
p r o t e c t io n  b y  i n h ib i t iv e  t r e a t m e n t  o f  w a t e r ;  p r o t e c t io n  b y  c h e m ic a l  a n d  e le c t r o c h e m ic a l  
t r e a t m e n t ;  p r o t e c t io n  b y  p a in t s  a n d  e n a m e ls ;  p r o t e c t io n  b y  m e t a l l ic  c o a t in g s ;  a n d  t e s t i n g .  
E a c h  c h a p t e r  i s  d iv id e d  in t o  s e c t io n s  ( A ) ,  ( B ) ,  a n d  (C ) a s  in  t h e  e a r l ie r  e d i t io n ,  d e a l in g  
r e s p e c t iv e ly  w i t h  “  T h e  S c ie n t i f ic  B a s is  ” , “  P r a c t i c a l  P r o b le m s  ” , a n d  “  Q u a n t i t a t iv e  
T r e a t m e n t  ” .

T h e  a d v a n t a g e s  o f  s e g r e g a t in g  i n  s e c t io n  (B ) a n  a c c o u n t  o f  t h e  m o r e  p r a c t ic a l  a s p e c t s  o f  a  
t o p ic  a r e  i l lu s t r a t e d  b y  t h e  e x c e l l e n t  r e v ie w  (p p .  3 7 5 - 3 8 4 )  o f  t h e  c o r r o s io n  o f  c o n d e n s e r  t u b e s .  
I n  C h a p t e r  V I I I  a  m o s t  r e a d a b le  a c c o u n t  i s  g i v e n  o f  t h e  p h e n o m e n a  o f  in t e r g r a n u la ? c o r r o s io n  
a n d  o f  c o r r o s io n  f a t ig u e .

S in c e  t h e  s u b j e c t  m a t t e r  o f  t h e  b o o k  i s  a r r a n g e d  a c c o r d in g  t o  t h e  t y p e  o f  c o r r o s iv e  e n v ir o n 
m e n t  o r  t o  t h e  m e t h o d s  o f  p r o t e c t io n ,  t h e  t r e a t m e n t  o f  i n d iv id u a l  m e t a l s  i s  d is t r ib u t e d  t h r o u g h 
o u t  a l l  t h e  c h a p t e r s .  A  s u m m a r y  o f  t h e  b e h a v io u r  o f  t y p ic a l  n o n - fe r r o u s  m e t a l s  in  w a t e r  a n d  
a q u e o u s  s o lu t io n s  i s ,  h o w e v e r ,  g i v e n  in  C h a p t e r  V I I ,  in c lu d in g  a  c o m p r e h e n s iv e  a c c o u n t  o f  
“  N o n - F e r r o u s  M e ta ls  in  C o n t a c t  w i t h  W a te r  a n d  F o o d  ”  ( p p .  3 8 8 - 4 1 0 ) .  T h e  u n d e r ly in g  
p r in c ip le s  a n d  t h e  p r a c t ic a l  a p p l i c a t io n  o f  p r o t e c t iv e  m e t h o d s  a r e  c le a r ly  a n d  a u t h o r i t a t i v e l y  
d is c u s s e d  in  C h a p t e r s  X - X I I I .  T h e  f in a l  c h a p t e r  g i v e s  a  b r ie f  s u r v e y  o f  m e t h o d s  o f  t e s t i n g ,  
in c lu d in g  i n  s e c t i o n  ( C) a  s t im u la t in g  a n d  w e lc o m e  a c c o u n t  o f  t h e  p r in c ip le s  o f  s t a t i s t i c s  a s  
a p p l i e d  t o  c o r r o s io n  t e s t in g .

A l t h o u g h  t h e  t e x t  i s  c o n s id e r a b ly  lo n g e r  t h a n  t h e  p r e v io u s  e d i t i o n  ( x x x i v  +  8 6 3  p p . ,  
c o m p a r e d  w i t h  x x i i i  +  7 2 0  p p .) ,  t h e  b o o k  i s  e a s ie r  t o  h a n d le  o w in g  t o  t h e  u s e  o f  t h in n e r  p a p e r .  
T h e  a u t h o r  a n d  t h e  p u b l is h e r s  a r e  t o  b e  c o n g r a t u la t e d  o n  t h e  p r o d u c t io n  o f  t h i s  v a lu a b le  t e x t  
b o o k  a n d  w o r k  o f  r e fe r e n c e .— F .  W o r m w e l l .

The Electron Microscope. An Introduction to its Fundamental Principles and 
Applications. S econd , re v ise d  a n d  e n la rg e d  e d itio n . B y  E . E . B u r to n  
a n d  W . H . K o h l. 23 x  16 cm . P p . 325. 1946. N ew  Y o rk  : R e in h o ld
P u b lish in g  C o rp o ra tio n . (¡¡¡S4.00.)
T h e  p o s s ib i l i t i e s  o f f e r e d  b y  e le c t r o n  m ic r o s c o p y  a r e  v e r y  g r e a t ,  a n d  h a v e  u n d o u b t e d ly  

n o t  y e t  b e e n  f u l ly  a p p r e c ia t e d  in  t h i s  c o u n t r y .  T h e  p r e s e n t  r e v ie w e r  i s ,  t h e r e fo r e ,  m o s t  g la d  
t o  w e lc o m e  a  s e c o n d  e d i t io n  o f  t h i s  b o o k ,  w h ic h  o f f e r s  a n  e a s y  a n d  e le m e n t a r y  a p p r o a c h  t o  t h e  
u n d e r ly in g  p r in c ip le s  o f  t h e  n e w  m e t h o d s .  I n  t h e  f ir s t  2 5 0  p a g e s  o f  t h e  b o o k ,  t h e  r e a d e r  i s  l e d  
g r a d u a l ly  f r o m  t h e  m o s t  e le m e n t a r y  o p t i c s ,  e l e c t r ic i t y ,  a n d  m a g n e t is m  t o  t h e  p r in c ip le s  u n d e r 
ly i n g  t h e  e l e c t r o s t a t i c  a n d  m a g n e t ic  e le c t r o n  m ic r o s c o p e s .  T h e  d e s c r ip t io n  i s  e le m e n t a r y ,  a n d  
s h o u ld  b e  f o l lo w e d  b y  a  s c h o o lb o y  o f  H ig h e r  C e r t i f ic a te  s t a n d a r d .  T h e  p r e s e n t a t io n  is
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e x t r e m e l y  c le a r ,  a n d  t h e  a u t h o r s  a r e  t o  b e  c o n g r a t u la t e d  o n  t h e  w a y  in  w h ic h  t h e  e l e m e n t a r y  
r e a d e r  i s  l e d  f r o m  t h e  s im p le s t  c o n c e p t s  t o  a n  u n d e r s t a n d in g  o f  w h a t  i s  i n v o lv e d  b y  e le c t r o n  
m ic r o s c o p y .  T h is  p a r t  o f  t h e  b o o k  c a n  b e  w h o le - h e a r t e d ly  w e lc o m e d  f o r  t h o s e  r e a d e r s  w h o  
r e q u ir e  a  r e a l ly  e l e m e n t a r y  a p p r o a c h  t o  t h e  s u b j e c t .

T h e  l a s t  4 6  p a g e s  o f  t h e  b o o k  d e a l  w i t h  a p p l i c a t io n s  o f  t h e  m e t h o d ,  a n d  a r e  l e s s  s a t i s f a c t o r y .  
M a n y  p h o t o g r a p h s — o n ly  t w o  r e fe r  t o  m e t a l s — a r e  r e p r o d u c e d , a n d  a r e  d e s c r ib e d  b r ie f ly ,  
a n d  o f t e n  w i t h  q u o t a t io n s  f r o m  t h e  o r ig in a l  p a p e r s  o f  o t h e r s .  T h is  r e s u l t s  in  t h e  in t r o d u c t io n  
o f  m a n y  t e c h n ic a l  t e r m s  w h ic h  w i l l  b e  m e a n in g le s s  t o  t h e  r e a d e r  fo r  w h o m  t h e  e a r l ie r  p a g e s  a r e  
in t e n d e d .  T h e  a u t h o r s  s e e m  in  f a c t  t o  h a v e  c h a n g e d  s u d d e n ly  f r o m  a  b o o k  in t e n d e d  f o r  t h e  
g e n e r a l  e l e m e n t a r y  r e a d e r  t o  o n e  a d d r e s s e d  t o  s p e c ia l i s t s  in  d if f e r e n t  b r a n c h e s  o f  s c i e n c e .  T h e  
b o o k  c o n c lu d e s  w i t h  a  v e r y  c o m p r e h e n s iv e  bibliography o f  s e v e r a l  h u n d r e d  b o o k s  a n d  p a p e r s  
d e a l in g  w i t h  e l e c t r o n  m ic r o s c o p y  in  o n e  f o r m  o r  a n o t h e r .  T h is  w i l l  b e  o f  g r e a t  v a lu e ,  b u t  
i t  i s  t o  b e  h o p e d  t h a t  i n  t h e  n e x t  e d i t io n  t h e  a u t h o r s  w i l l  i n d ic a t e  w h ic h  p a p e r s  a r e  s u i t a b le  fo r  
t h e  e l e m e n t a r y  r e a d e r  t o  w h o m  t h e i r  e a r l ie r  p a g e s  a r e  a d d r e s s e d .— W . H u m e - R o t h e r y .

Metals and Plastics: Production and Processing. B y  T h o m a s  P .  H u g h e s . 
M ed. 8 vo . P p .  x iv  +  373, w ith  n u m e ro u s  i l lu s t r a t io n s . 1947. C hicago ,
111. : I rw in  P a r n h a m  P u b lish in g  Co., 332 S o u th  M ic h ig a n  A v e .
($4 .50 .)
T h is  i s  a  w e l l  p r o d u c e d  a n d  w e l l  i l lu s t r a t e d  v o lu m e  w r i t t e n  fo r  e n g in e e r in g  s t u d e n t s ,  w i t h  

t h e  p r o f e s s e d  a im  o f  g iv i n g  t h e m  a  k n o w le d g e  o f  t h e  c h a r a c t e r i s t i c s  o f  t h e  r a w  m a t e r ia l s —  
m e t a l s  a n d  p la s t ic s — w h ic h  t h e y  w i l l  n e e d  t o  u s e  in  t h e  p r a c t ic e  o f  t h e ir  v o c a t io n .  I n  i t s  t i t l e  
a n d  a im  t h e  b o o k  i s ,  h o w e v e r ,  m o r e  a m b i t io u s  t h a n  in  i t s  a c h ie v e m e n t .  E s s e n t ia l ly ,  t h e  a u t h o r  
h a s  f o l lo w e d  t h e  p a t t e r n  o f  m a n y  c o n v e n t io n a l  e l e m e n t a r y  t e x t  b o o k s  o n  “  m e t a l lu r g y  fo r  
e n g in e e r s  ”  a n d  h a s  in c lu d e d ,  a l m o s t  a s  a n  a f t e r t h o u g h t ,  j u s t  2 0  p a g e s  o n  p la s t ic s .  I t  w o u ld  b e  
p le a s in g  t o  b e  a b le  t o  r e p o r t  t h a t  t h e  v o lu m e  i s  a  w e l l  b a la n c e d ,  f r e s h ly  w r i t t e n  a c c o u n t  o f  
f e r r o u s  a n d  n o n - fe r r o u s  p r o c e s s  a n d  p h y s i c a l  m e t a l l u r g y ; b u t  in  f a c t  t h e  m a t t e r  i s ,  i n  g e n e r a l ,  
p o o r ly  s e l e c t e d ,  a n d  t h e  t r e a t m e n t  i s  d u l l ,  o f t e n  s l ip - s h o d ,  a n d  s o m e t im e s  o b s c u r e  a n d  m is l e a d in g .  
T h e  c h a p t e r s  o n  e q u i l ib r iu m  d ia g r a m s  a n d  t h e  i r o n - i r o n  c a r b id e  d ia g r a m  a r e  s o  c lu m s i ly  s e t  o u t  
t h a t  a n y  u n in s t r u c t e d  r e a d e r  w o u ld  u n d o u b t e d ly  b e  in  a  s t a t e  o f  c o m p le t e  b e w i ld e r m e n t  a f t e r  
r e a d in g  t h e m ; a n d  t h e r e  a r e  a  n u m b e r  o f  s e r io u s  m is t a k e s .  T h u s ,  t h e  i l lu s t r a t io n  o f  a  t y p i c a l  
s o l id - s o lu t io n  d ia g r a m  w i t h  s u p e r im p o s e d  c o o l in g  c u r v e s  i s  f u n d a m e n t a l ly  in  e r r o r , a n d  is  
c a lc u la t e d  t o  m is l e a d  t h e  m o s t  p a in s t a k in g  s t u d e n t .  T h e  b e s t  p a r t s  o f  t h e  b o o k  a r e  t h o s e  
d e a l in g  w i t h  m e c h a n ic a l  w o r k in g  a n d  w e ld i n g ; t h e s e  in c lu d e  s o m e  g o o d  p h o t o g r a p h s  o f  m o d e r n  
e q u ip m e n t .— J .  C . C h a s t o n .

The Metallization of Plastics. B y  J .  R .  I .  H e p b u rn . C r. 8 v o . P p .  71, w i th  
4  p la te s  a n d  8  figu res in  th e  t e x t .  1947. L o n d o n  : C le a v e r-H u m e  P re ss , 
L td .  (6 s. n e t .)
T h is  m o n o g r a p h  c o n t a in s  a  v e r y  b r ie f  a c c o u n t  o f  t h e  p r o c e s s e s — d e p o s i t io n  f r o m  s o lu t io n ,  

m e t a l  s p r a y in g ,  s p u t t e r in g ,  a n d  e v a p o r a t io n — w h ic h  a r e  s a id  t o  h a v e  b e e n  e m p lo y e d  fo r  
a p p ly in g  m e t a l  d e p o s i t s  t o  t h e  s u r f a c e  o f  p la s t ic s .  U n f o r t u n a t e ly ,  t h e  d e t a i l s  o f  e q u ip m e n t  o r  
o f  o p e r a t io n  w h ic h  a r e  g i v e n  a r e  e x t r e m e l y  m e a g r e  a n d  fa r  f r o m  u p  t o  d a t e ,  a n d  a r e  l i k e ly  t o  
b e  m o r e  m is le a d in g  t h a n  h e lp f u l .  A  s u r p r is in g  o m is s io n  i s  t h e  a b s e n c e  o f  a n y  a c c o u n t  o f  t h e  
a p p l i c a t io n  o f  t h e s e  m e t h o d s  f o r  m e t a l l i z in g  p la s t ic s .  T h e  n o r m a l  m e t h o d s  o f  a p p ly in g  
c o a t in g s  t o  m e t a l s  o r  g la s s  a r e  a lo n e  d e s c r ib e d ; a n d  t h e  r e a d e r  w i l l  l o o k  in  v a i n  f o r  g u id a n c e  
o n  t h e  c h o ic e  o f  m e t h o d  fo r  a n y  g i v e n  p la s t i c  o r  fo r  a d v ic e  o n  s p e c ia l  p r e c a u t io n s  w h ic h  m a y  b e  
n e c e s s a r y  i n  o p e r a t io n .— J .  C . C h a s t o n .

The Microscope: Its Theory and Applications. B y  J .  H . W re d d e n . W ith  a n  
H is to r ic a l  I n tro d u c t io n  b y  W . E . W a ts o n -B a k e r . R o y . 8 vo . P p .  
x x iv  +  296 , w ith  298 i l lu s tr a t io n s . 1947. L o n d o n  : J .  a n d  A . C h u rch ill, 
L td .  (21s.)
T h is  i s  a  c l e a r ly  w r i t t e n  e l e m e n t a r y  in t r o d u c t io n  t o  t h e  u s e  o f  t h e  m ic r o s c o p e .  A f t e r  a  

s h o r t  h is t o r i c a l  in t r o d u c t io n ,  b y  W . E .  W a t s o n - B a k e r ,  t h e r e  a r e  t w o  c h a p t e r s  o n  e le m e n t a r y  
o p t i c s  a n d  o n  t h e  g e n e r a l  c o n s t r u c t io n  o f  t h e  c o m p o u n d  m ic r o s c o p e , a f t e r  w h ic h  t h e  v a r io u s  
c o m p o n e n t s  a r e  c o n s id e r e d  in  d e t a i l  in  s e p a r a t e  c h a p t e r s .  T h e  a u t h o r  i s  c o n c e r n e d  w i t h  t h e  
u s e  o f  t h e  m ic r o s c o p e  i n  a  w o r k s  la b o r a t o r y  a n d  in c lu d e s  in  t h e  l a s t  c h a p t e r  n o t e s  o n  a  fe w  
s p e c ia l  t e c h n iq u e s  w h ic h  h e  h a s  d e v e lo p e d  fo r  e x a m in in g  e l e c t r ic a l  in s u la t in g  m a t e r ia l s .  T h e  
v o lu m e  d e a l s  o n ly  w i t h  t h e  s t a n d a r d  f o r m s  o f  m ic r o s c o p e  u s in g  t r a n s m it t e d  i l lu m i n a t i o n ; t h e  
m e t a l lu r g ic a l  m ic r o s c o p e  i s  n o t  c o n s id e r e d .— J .  C . C h a s t o n .

Handbook of Structural Design in the Aluminium Alloys. B y  J .  E . T em p le . 
D e m y  8 v o . P p .  147, i l lu s t r a te d .  1947. B irm in g h a m  : J a m e s  B o o th  a n d  
C o., L td . ,  A rg y le  S t re e t  W o rk s , N eohells . (21s.)
Q u it e  f r a n k ly ,  y o u r  p r e s e n t  r e v ie w e r  d o e s  n o t  f e e l  a l t o g e t h e r  c o m p e t e n t  t o  c o m m e n t  in  

d e t a i l  o n  t h e  m a t t e r  c o n t a in e d  i n  t h i s  H a n d b o o k .  A s  t h e  p u b lis h e r s  p o in t  o u t ,  i t  i s  in t e n d e d  
f o r  e n g in e e r s  a n d  a r c h i t e c t s ,  a n d  t h e  m e t a l lu r g y  i s  q u i t e  in c id e n t a l .  H o w e v e r ,  d e s ig n e r
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c o l le a g u e s  a r e  e n t h u s ia s t i c ,  a n d  w e lc o m e  t h e  H a n d b o o k  a s  a  b le s s in g  t o  t h o s e  i n v o lv e d  in  
d e s ig n in g  in  l i g h t  a l l o y s .

T h e  c o n t e n t s  in c lu d e  a  s h o r t  in t r o d u c t o r y  s e c t io n  o n  a l l o y s  a v a i la b le ,  t h e ir  p r o p e r t ie s ,  a n d  
m e t h o d s  o f  f a b r ic a t io n .  T h is  i s  f o l lo w e d  b y  t h e  m a in  p a r t  o f  t h e  b o o k ,  w h ic h  c o v e r s  s t r u c t u r e s ,  
f r o m  s im p le  b e n d in g  a n d  to r s io n  th r o u g h  d e s ig n  o f  s e c t io n s ,  s t r u t s ,  p la t e s ,  a n d  r iv e t e d  j o i n t s  t o  
c o m p o u n d  s tr u c tu r e s .  T h e  m a t e r ia l  i s  t r e a t e d  o n  t h e  a s s u m p t io n  t h a t  t h e  r e a d e r  i s  f a m il ia r  
w i t h  t h e  d e s ig n  o f  s t e e l  s t r u c t u r e s ,  s p e c ia l  e m p h a s is  b e in g  p la c e d  o n  t h e  d if f e r e n c e  b e t w e e n  
t h e s e  a n d  l i g h t - a l lo y  s t r u c t u r e s .  I t  i s  in t e r e s t in g  t o  n o t e  t h a t  M r . T e m p le ’s  t h e o r e t ic a l  
d e d u c t io n s  h a v e  r e c e n t ly  b e e n  c o n f ir m e d  b y  P r o f e s s o r  B a k e r ’s  e x p e r im e n t a l  w o r k  a t  C a m b r id g e ,  
r e s u l t s  o f  w h ic h  a r e  in c lu d e d  in  t h e  H a n d b o o k .

T h e r e  i s  l i t t l e  d o u b t  t h a t  t h e  p u b l ic a t io n  o f  t h i s  H a n d b o o k  i s  m o s t  t i m e l y  a n d  s h o u ld  a s s i s t  
t h o s e  e n g a g e d  in  a p p ly in g  l i g h t  a l l o y s  t o  t h i s  v e r y  w id e  b r a n c h  o f  e n g in e e r in g .

D e s ig n e r  fr ie n d s  c o n s id e r  t h e  l a y - o u t  t o  b e  r e f r e s h in g ly  s t r a ig h t f o r w a r d  a n d  in f o r m a t io n  
r e a d i ly  a c c e s s ib l e ,  d e s p it e  t h e  a b s e n c e  o f  a n  i n d e x .— W . K .  B .  M a r s h a l l .

Heat-Treating Aluminium Alloys. [L oose L eaf.]  D e m y  8 vo . P p . 144, 
i l lu s t r a te d . 1946. L o u isv ille , K y . : R e y n o ld s  M e ta l Co., In c . ($ 1 .0 0 );
Finishes for Aluminium (Section One). [L oose L ea f.]  D e m y 8 vo . P p . 108, 
i l lu s tr a te d . 1947. L o u isv ille , K y . : R e y n o ld s  M e ta l Co., I n c . ($ 2 .0 0 );
Finishes for Aluminium (Section Two). [L oose L eaf.]  D em y  8 vo . P p . 125. 
1946. L o u isv ille , K y . : R e y n o ld s  M eta l C o., In c . ($ 1 .0 0 ) ;  Welding
Aluminium and its Alloys. [L oose L eaf.]  D e m y  8 vo . P p . 90, i l lu s tr a te d .
1946. L o u isv ille , K y . : R e y n o ld s  M e ta l C o., In c . ($1 .00 .)
T h e  p u b lis h e r s  h a v e  c o n s id e r e d ,  q u i t e  c o r r e c t ly ,  t h a t  s o m e  k n o w le d g e  o f  m e t a l lu r g y  is  

d e s ir a b le  f o r  a  p r o p e r  a p p r e c ia t io n  o f  t h e  v a r io u s  h e a t - t r e a t m e n t  p r o c e s s e s  a p p l ie d  t o  
a lu m in iu m  a l lo y s .  I n  t h e  i n i t i a l  p a r t  o f  t h e i r  b o o k  o n  t h i s  s u b j e c t  t h e y  h a v e ,  t h e r e fo r e ,  
a t t e m p t e d  t o  im p a r t  t o  t h e  r e a d e r  t h i s  e s s e n t ia l  m e t a l lu r g y .  T h e  p r e s e n t  r e v ie w e r  f in d s  i t  
d if f ic u lt  t o  s a y  d e f in it e ly  w h e t h e r  o r  n o t  t h i s  a t t e m p t  h a s  b e e n  s u c c e s s f u l ; w h e t h e r  o r  n o t  in  
t h i s  c a s e  t h e  p r o c e s s  h a s  b e e n  t a k e n  t o o  fa r .  H o w e v e r ,  a l lo w in g  fo r  n e c e s s a r y  “  p o p u la r iz a t io n  ”  
o f  t h e  p r e s e n t a t io n ,  t h e  m e t a l lu r g y  i s  s o u n d ,  a n d  in  a n y  c a s e  t h e  a u t h o r s  a r e  t o  b e  c o n g r a t u la t e d  
o n  m a k in g  a  m o v e  in  t h e  r ig h t  d ir e c t io n .  T h e  r e m a in d e r  o f  t h e  b o o k le t  d e a l s  w i t h  t h e  p r a c t ic e  
o f  h e a t - t r e a t m e n t ,  in c lu d in g ,  p r in c ip a l ly ,  a n n e a l in g ,  s o lu t io n  a n d  p r e c ip i t a t io n  t r e a t m e n t s ,  
a n d  t h e  v a r io u s  t y p e s  o f  e q u ip m e n t  r e q u ir e d . A  d e f e c t  i s  p e r h a p s  t h e  c o n s t a n t  r e fe r e n c e  t o  
s p e c i f ic a t io n  a n d  p r o p r ie ta r y  a l l o y s  w i t h o u t  g iv in g  c o m p o s i t io n s .  A l t o g e t h e r ,  h o w e v e r ,  t h e  
b o o k le t  i s  a  u s e f u l  a d d i t io n  t o  t h o s e  o n  t h i s  s u b j e c t .

T h e  b o o k le t s  o n  “ F in i s h e s  fo r  A lu m i n i u m ”  a r e  l i k e ly  t o  b e  o f  in t e r e s t  t o  t h o s e  e n g a g e d  in  
u s in g  a lu m in iu m  a n d  i t s  a l l o y s  in  t h e  m u l t i t u d e  o f  n e w  a p p l i c a t io n s  w h ic h  h a v e  a r i s e n  s in c e  
t h e  e n d  o f  t h e  w a r . A  b e w i ld e r in g  n u m b e r  o f  t r e a t m e n t s — in c lu d in g  s t r a ig h t  c le a n in g ,  
m e c h a n ic a l ,  c h e m ic a l ,  e l e c t r o ly t ic ,  e l e c t r o p la t e d ,  o r g a n ic ,  a n d  in o r g a n ic  f in is h e s — a r e  d e s c r ib e d ,  
b u t ,  o w in g  t o  s o m e w h a t  u n c r i t ic a l  p r e s e n t a t io n ,  t h e  r e a d e r  m ig h t  f in d  d if f ic u l t y  in  c h o o s in g  
t h a t  m o s t  s u it e d  t o  h is  p a r t ic u la r  a p p l i c a t io n .  S e c t io n  I  d e s c r ib e s  t h e  p r o c e s s e s  in  a  g e n e r a l  
w a y ,  w h i le  S e c t io n  I I  g i v e s  c o m p r e h e n s iv e  p r a c t ic a l  d e t a i l s .  T h e r e  i s  e x t e n s iv e  r e fe r e n c e  t o  
p r o p r ie t a r y  m a t e r ia l s ,  b u t  t h i s  d o e s  n o t  d e t r a c t  s e r io u s ly  f r o m  t h e  u s e f u ln e s s  o f  t h e  m a n u a ls .

T h e  b o o k le t  o n  “  W e ld in g  A lu m in iu m  a n d  A lu m in iu m  A l lo y s  ”  i s  p e r h a p s  a  l i t t l e  m o r e  
c o m p r e h e n s iv e  t h a n  t h e  a v e r a g e  t r a d e  p u b l ic a t io n  o n  a lu m in iu m  w e ld in g  i n  t h a t  i t  in c lu d e s  
r e fe r e n c e s  t o  in e r t - g a s - s h ie ld e d  a r c  w e ld in g ,  f la s h  w e ld in g ,  a n d  f u r n a c e  b r a z in g  in  a d d i t io n  
t o  t h e  m o r e  u s u a l  g a s  a n d  m e t a l l ic - a r c ,  c a r b o n -a r c ,  a n d  s p o t  w e ld in g .  I t  i s  s t r a n g e ,  h o w e v e r ,  
t o  f in d  s u c h  p r a is e  fo r  n o t c h e d  e d g e s  a s  a  p r e p a r a t io n  fo r  g a s  w e ld in g .  T h i s  m e t h o d  o f  
p r e p a r a t io n  i s  n o w  n o  lo n g e r  c o n s id e r e d  n e c e s s a r y  in  t h i s  c o u n t r y .  S o m e  c o n f u s io n  i s  c a u s e d  
b y  t h e  fa i lu r e  t o  a s s o c ia t e  o d d  i l lu s t r a t io n s  w i t h  t h e  t e x t  in  t h e ir  im m e d ia t e  v i c i n i t y ,  b u t  
o t h e r w is e  t h e  s u b j e c t  i s  q u i t e  w e l l  p r e s e n t e d .— W . K .  B .  M a r s h a l l .

Philips Resistance-Welding Handbook. D e m y  8 v o . P p . iv  +  210, w ith  184 
figures. [1946.] L o n d o n : P h ilip s  I n d u s tr ia l  (P h ilip s  L a m p s , L td .) ,
C e n tu ry  H o u se , S h a f te sb u ry  A v e ., W .C .2 . (10s. 6 d.)
T h is  b o o k  h a s  b e e n  w r i t t e n  t o  h e lp  t h e  u s e r  o f  r e s is t a n c e - w e ld in g  p r o c e s s e s .  I t  i s  e s s e n t ia l ly  

p r a c t ic a l ,  a l t h o u g h  t h e r e  i s  a  u s e f u l  p r o p o r t io n  o f  s u p p o r t in g  t h e o r y .  T h e  s c o p e  o f  t h e  b o o k  
c o v e r s  t h e  c o n s t r u c t io n  a n d  p r in c ip le s  o f  s p o t - ,  p r o j e c t io n - ,  s e a m - ,  f l a s h - ,  a n d  b u t t - w e ld in g  
m a c h i n e s ; a p p l ic a t io n s  o f  t h e  p r o c e s s e s  ( w it h  s p e c ia l  e m p h a s is ,  o f  c o u r s e ,  o n  s t e e l  a n d  l i g h t  
m e t a l s ) ; a n d  c e r t a in  s p e c ia l i s t  s e c t io n s  o n  s u b j e c t s  s u c h  a s  t h e  m e t a l lu r g y  o f  r e s is t a n c e  w e ld in g ,  
t im e r s ,  e l e c t r o n - t u b e  c o n t r o l ,  e le c t r o d e s ,  a n d  p r o d u c t io n  p la n n in g .  M u c h  o f  t h e  t e x t  is  
a n o n y m o u s ,  b u t  t h e r e  a r e  s o m e  u s e f u l  c o n t r ib u t io n s  f r o m  w e l l  k n o w n  a u t h o r i t i e s ,  in c lu d in g  
S in c la ir ,  S im m ie ,  H ip p e r s o n ,  H ig g in s ,  a n d  T u c k e r . I n  c e r t a in  s e c t io n s  t h e r e  a r e  f a in t  
s u s p ic io n s  o f  s p e c ia l  p le a d in g ,  b u t  t h e s e  n e v e r  o b t r u d e  : r iv a l  e q u ip m e n t  a n d  p r o c e s s e s  a r e  
g i v e n  a  f a ir  h e a r in g . A l t o g e t h e r  t h e  b o o k  s e r v e s  a  u s e f u l  f u n c t io n  in  g a t h e r in g  t o g e t h e r  t h e  
v a r io u s  a s p e c t s  o f  r e s is t a n c e  w e ld in g .  I t  i s ,  i n c id e n t a l ly ,  v e r y  w e l l  p r o d u c e d , a l t h o u g h  a n  
i n d e x  w o u ld  h a v e  im p r o v e d  i t s  u s e f u ln e s s .— W . K .  B .  M a r s h a l l .


