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*A Study o! the Fatigue Characteristics o£ Three A lum inium  Specimens 
Each Containing from Four to Six Large Crystals. H . J .  Gough and  G. F orrea t 
(./. Insi. Metals, 1936, 58, 97—112).—T hree specimcns of alum inium , each 
consisting of from  4 to 6 large crystals , wero subm ittcd  to  a lternating  torsional 
fatigue tests. E ach  specimen was tes ted  a t  a  constan t rangę of applied to rąu e  
th ro u g h o u t: tw o specimens fracturod, one rem ained unbroken. The observed 
changes in  m icrostructure were re la ted  to  tlie crystalline s tru c tu re—as revealed 
by X -rays—and  to  th e  applied stressing system , p a rticu la r a tten tio n  being 
given to  th e  influence of th e  in tercrystalline boundaries on the  deform ation 
and fatigue-resistance. I t  w’as found th a t  the slip-band distribu tion  of each 
specimen obeyed very  closely the  m axim um  resolved shear-stress law, 
calculated for each crysta l as if i t  alone occupied tho en tire  specim en : th e  
influence of the  boundaries on the  slip-band d istribution  was extrem ely  slight. 
Cracking occurred in  regions subjected  to  high values of resolved shear stress. 
These regions were often s itua ted  in  close proxim ity  to  a  boundary , b u t 
the results indicate th a t  the influence of boundaries, as such, on fatigue- 
cracldng is very  slight. I n  fact, i t  has been clearly established th a t  fatigue- 
cracking is no t in itia ted  a t  th e  boundary, and  also th a t  tlic generał course of a 
crack does n o t ten d  to  follow a  boundary. The fatigue histories of the 
specimcns reveal a fatigue lim it, on an  enduranco basis of 108 stress cycles, 
of about ±  1-0 to n /in .2 resolved shear stress, which differs b u t little  from  th a t  
of single crystals of alum inium .—H . J .  G.

*On the Mechanical Properties o£ Metals a t High Temperatures and the 
Determination of Young’s Modulus of Aluminium at Various Temperatures. 
M unetada Y am am uro (J . Aercmaut. lies. In st. Tókyó Im p . Univ., 1935, (134), 
893-902).— [In  Japanese.] (1) Tho appara tus and  the care requircd for high 
tem perature tests  of tho m echanical properties of m etals are  dea lt w ith. 
The need for exact control of tem peratu re  is strongly  em phasized; to  th is end 
the furnace used in  Y .’s experim ents was doubly wound and  mado of largo 
capacity. (2) The resu lts a re  given of cxperim ents on th e  determ ination of 
Young’s m odulus of alum inium  a t  various tem peratures.— S. G.

♦Photoelectric Properties of Sodium Films on Aluminium [Photoelectric 
Threshold of Aluminium]. Jam es J .  B rady  and  Y incent P . Jacobsm eyer 
(Phys. Rev., 1936, [ii], 49, (9), 670-675).—t h e  photoelectric properties of 
films of sodium  deposited on alum inium  were investigated  as a  function  of th e  
film thickness. No detectable pho to -curren t was observed un til tho film 
reached a  thickness of 5 m olecular la y e rs ; tho se n s itm ty  then  inereased w ith  
film thickness, and  reached a  m axim um  yaluc of 80 m olecular layers, rem aining 
constant for g reater thicknesses. T his is in  con trast to  tho behaviour of 
caesium, potassium , o r rubidiuiu films on silver, whero there  is a  strong pho to 
electric effect for films less th a n  one m olecular layer in  thickness, a  m axim um  
scnsitivity a t  a  few m olecular layers, and  th en  a  decreasó a t  g reater thickness. 
Tho difierence is due to  th e  fac t th a t  th e  ionization po ten tia l of sodium  is 
greater th a n  th e  w ork-function of the  underly ing alum inium  so th a t  tho 
photo-eleetrons m ust originate in  tho  sodium  film, in  con trast to  the o ther
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cases whero tho w ork-function is th e  greater, and  th e  electrons como from  the 
base m etal for the early  stages of film deyelopm ent. Tho photoelcctrie 
threshold  for alum inium  is 3020 A.—W . H .-R .

*Evaporated Aluminium Coatings for Interferom eter Plates for Use in the 
Ultra-Violet. J .  E . R uedy and  George B urr Sabino (Phys. lico., 1936, [ii],
49, (11), 887).—A bstract of a paper read  before the American Physical Society. 
P artia lly  transnritting  films of alum inium  evaporated  on Corex and fused 
ąu a rtz  wero m easured for reflection and  transm ission over waye-lengths 
2380-4080 A. to  determ ine th e ir su itab ility  for interferom etrie uso in  the 
u ltra-violet. N um erous samples were m ade haying transm issions ranging 
from  2 to  50%  in the visiblc region. All of these show the  sam e generał 
hehay iou r: a  slow decrease in  reflectiyity and  a  nearly  corrcsponding inereaso 
in  transm isliy ity  w ith dccrcasing wave-longth. Tho th ickcr films have tho 
liigher efficiency (efficiency =  reflection +  transm ission) w ith  tho opaąue 
film reflectiyity of about 90%  th roughout th is entiro rangę as tho upper lim it. 
A film suitable for use in  a  F ab ry -P e ro t interferom eter m ight have th e  follow
ing eharacteristics : a t  4000 A . : T  — 2% , l i  =  84%  ; a t  2400 A., T  — 16%, 
U  =  70% . Negligiblo change in th e  beliaviour of these films is produced by 
washing them , and  no deterio ration  w ith  tim e has been ey iden t over th e  2 
m onths’ period during which they  have been under observation.—S. G.

*The Temperature Coefficient of the Photoelectric W ork-Function of Barium . 
R . J .  Cashman and  N . C. Jam ison  (Phys. liev ., 1936, [ii], 49, (11), 877).— 
A bstract of a  paper read  boforo the A m erican Physical Society. In  previous 
w ork by C. and  J .  (Met. 4̂&<s., th is  vol., p. 69), Fow ler’s m ethod was 
applied to  determ ine th e  photoelectric worlt-functions of barium  and 
calcium surfaces. F u rth e r refinem ent in  th e  technique of m aking m easure
m ents has inereased th e  accuracy so th a t an  estim ation of the  tem peraturo 
coeff. of the w ork-function m ay be obtained from  tho tem peraturo  in terval 
20°-120° C. Tho results of several determ inations gave a  positiyo yalue of 
(1-4 ±  0-7) X 1O-5 v ./° C. Tho cxtrem e constancy of tho photo-cmission 
properties of the surface, even though it  repeatedly  experienced 100° and  140° 
tem peratu re changes, was of prim ary  im portance in th e  work. The m ean 
yalue of the w ork-function a t  room  tem peratu re  was 2-5067 v ., th e  average 
deviation from  the m ean of a  series of 5 p lo ts being 0-0004 v. T h a t th is  yalue 
is no t in  fuli accord w ith  th a t  previously reported  m ight well bo a ttrib u ted  
to  a  difference in crystal s truc tu re  of tho surface or to  slightly  different 
chemical p u rity .—S. G.

*Variation of Resistance and Structure [and Lattice Spacing] of Cobalt w ith 
Tem perature and a Discussion of Its Photoelectric Emission. Louis M arick 
(Phys. lieo., 1936, [ii], 49, (11), 831-837).— (1) T he electrical resistance of 
cobalt of pu rity  more than  99-9% was measured a t  tem peratures up  to  1200° C. 
T he afd transform ation tem perature  was determ ined as 492° C., and  the 
resistanco-tem perature curves showed a chango in  slopo a t  tho Curie po in t 
(1100° C.). No abnorm ality  was obseryed in  tho region of 850° C., a t  which 
Cardwell (Met. Abs. (J. In s t. Metals), 1932, 50, 210) found abnorm al photo
electric emission. (2) A  high-tem porature cam era was used to  m easure the 
la ttice  spacings of cobalt a t  tem peratures up to  1187° C., to  w ith in  ±  0-003 A. 
Tho ayerago coeff. of expansion up to  600° C. was 0-143 x  10-4 per ° C., 
w hich agrees well w ith yalues from  ordinary  m easurem ents. The faco-centred 
cubic modification existed a t  a ll tem peratures above 492° C., and  no evidcnce 
was obtained of th e  reversion to  the hexagonal form  abovc 1015° C. elaimed 
by H endricks, Jefferson, and  Sckultz (./. In s t. Metals, 1930, 43, 399). An 
expansion of 0-6%  in the la ttice  spacing occurred when cobalt w as heated  
th rough  th e  Curie po in t. (3) M. suggests th a t  th e  results of Cardwell (loc. cit.) 
were duo to tho presence of oxygen on the  surface of th e  m etal, and  gives
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evidence of oxidation tak ing  place a t  850° C. on heating cobalt in a  vacuum  of 
10-° mm. H g.— W. H .-R .

*Experiments on the Electrical Resistance o£ Copper and Some Copper 
Alloy Wires. C lem ent Blazey (./. Inst. Metals, 193G, 58, 123-140 ; discussion, 
140-141).—The electrical resistanccs of wires m ade from 7 sam ples of H.C. 
wirc-bar copper, 2 sam ples of cadm ium -copper, a  furnace-rcfined copper, and  
yarious specially-prcpared sam ples were m easured after annealing in  carbon 
dioxide over the  rangę 300°-950° C. Two m ethods of cooling from  the 
annealing tem peraturo  were u s e d : ąuenching in  w ater, and  slow cooling in 
the fu rn ace ; slow cooling w'as som etimes replaced by reheating  a t  a  fixed 
tem perature, such as 500° C. I t  was found th a t , in  generał, m inim um  res is t
ance is obtained on annealing a t  abou t 500° C., and  th a t  a  steady  increase in 
resistance occurs when the wires are ąuenehed from  tem peratures above 500° C. 
This increase, however, tends to  disappear when slow cooling is adopted 
or when the ąuenehed wires are rcheated  a t  500° C. In  w ire-bar copper 
the increase due to  ąuenching from  950° C. varies from  abou t 0-5 to  1% . 
I t  is no t greatly  affected by variations in cold-drawing m ethods o r by  heat- 
trea tm en t of th e  rolled rod  before draw ing. W ith  cadm ium -copper, ąuench
ing from a liigh tem peraturo  does n o t increase the  resistance to  an  unusual 
degree, b u t w ith  fire-refined copper i t  causes an  increase of nearly  10%. 
Wires draw n from  w ire-bar copper th a t  has been rem elted under charcoal 
show a greater increase in  resistance on ąuenching from  a  high tem perature 
than  those m ade from  th e  original w iro-bars. W hen, however, the rem elting 
takes place in  conditions th a t perm it an  increase in  oxygen conten t, the 
resulting wires show only slight differences in  resistance w ith  variations in  
annealing trea tm en t. A dditions of su lphur and  selenium to  coppcr of Iow 
oxygen conten t cause m arked inereases in  resistance on ąuenching from 
high tem peratures. In  these instances the slowly cooled sam ples contain 
numerous sm ali inclusions, b u t tho ąuenehed sam ples are free from them . 
The following causes for th e  increase in  resistance on ąuenching from  high 
tem perature are briefly considered : (a) na tu rę  of the furnace atm osphere, (b) 
alterations in  ditnensions of tho wires, (c) ąuenching stresses, (</) presence 
of blow-holes, (e) chemical composition, and (f) grain struc tu re .—C. B.

The Utilization o£ Creep Test D ata in  Engineering Design [Creep of Lead 
Tubes under Compound Stress]. (Bailey.) See p. 343.

*The Optical Constants of Liquid Gallium. J .  B. N athanson  (Phys. lim., 
1936, [ii], 49, (11), 887).—A bstrac t of a  paper read  before th e  American 
Physical Society. A m irror of liąu id  gallium  was produced by  filling a  
previously heated glass celi w ith  the m etal, under vacuum . Polarim etrie 
observations were m ade through a sm ali Pyrex  window of the  glass celi. By 
means of suitable glass prism s placed in  optical con tac t w ith  th e  window of 
the celi, th e  phase difference and  th e  angle of restored piane polarization 
were dcterm ined for angles of incidence of 45° and 60°. The optical constants 
were com puted by means of D rude’s fo rm ute. F o r wave-lengths of 4358 A., 
5461 A., and  6708 A., th e  coolfs. of absorption were found to  be 7-3, 5-9, and
5-4, respectively, while the refraotive indices relativo to  a ir were 0-58, 0-88, 
and 1-10, respectiyely. Tlie reflecting powers for norm al incidence varied 
only slightly w ith  th e  w ave-length, tlie values for th e  abovo w ave-leng ths. 
being 88-7, 88-3, and  88-5%, respectiyely. W ith in  th e  lim its of experim ental 
error there d id  no t seem to bo any  varia tion  of th e  above constants w ith 
respect to  tem peratures yarying from  24° to  40° C.—S. G.

^Measurement of Certain Electrical Resistances [Gold, Silver, Iron, and 
Tellurium], Compressibilities, and Thermal Expansions [Lithium , Sodium, 
Potassium] to 20,000 kg./cm .2. P . W . B ridgm an (Proc. Am er. Acad. A rts  
Sci., 1935, 70, (3), 71-101).—Deyelopm ents in  the techniąue for m easuring 
physical properties under high pressure in  tho rango 12,000 to  20,000 kg./cm .2
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are  dcscribcd. Tlie electrical resistances of gold, silver, and  iron were de te r
m ined in  th e  abovo rangę. Tho results can  bo oxpressed by th e  following 
eąuations, tho  m axim um  departu re  from  tho second degreo relation  being

0-14% of th e  m axim um  pressure effect in  the case of iron. Gold, y -  =
A /?  ̂ o

— 3-017 X 10~8 p  +  1-05 X 10_u p -\  silver, - =  — 3-575 x  10“s y> +  1-90
A 7? 0

X 10 11 P- ; iron, =  -  2-377 X 10"° p +  0-71 X lO '11 p - ; a t  30° O. and
l i  o

p  in kg ./cm .2. Tho electrical resistance of black phospliorus, and  of single- 
crystal tellurium  in the  23-5° and 80° orientations, was m easured up to  20,000 
kg./cm .2 a t  30° and  75° C. Theso substances show largo decreases of resistance 
under pressure, tho resistances a t  20,000 kg./cm .2 being less th an  0-01 of those 
a t  atm ospheric pressure. E x trapo lation  suggestś th a t  tho resistances will 
pass through m inim a a t  higher pressures. The resistance of Cu2S also decreases 
undor pressure, b u t tho results are complex. The change of volumo of lithium , 
sodium, and  potassium  a t  0° C. was m easured up to  20,000 kg./cm .2. Tho 
compressibilities drop sm oothly both  w ith  respeet to  pressure, and w ith
respect to  each o ther over th e  entire rangę ; the abnorm alities previously
reported  were due to  errors in  converting linear into volum e compressibilites 
(seo B ridgm an, Met. Abs., th is vol., p. 356). The therm al cxpansion of theso 
m etals between 0° and  95° C. was m easured up  to  20,000 kg./cm .2. Tho 
relativo effects aro complex and th e  eurves cross so th a t  th e  order of tho 
expansions a t  20,000 kg./cm .2 is th e  reverse of th a t  a t  atm ospheric pressure, 
potassium  haying th e  lowest, and  lith ium  the  liighest therm al expansion above
15,000 kg./cm .2. Changes of entropy are  calculated and discussed.

— W. H .-R .
*An Estim ation of the Atomie W eights of Lithium , Potassium , and Rubidimn 

from  Isotope Abundance Measurements. A. K eith  Brew er (Phys. Rev., 1936,
[ii], 49, (11), 867).—A bstract of a  paper read  beforo th e  A m erican Physical 
Society. The atom ie weights com puted from  th e  abundance ratios, assuming 
tho m ost probable values for th e  packing fractions, a r c : lithium  6-939; 
potassium  39-094; rubidium  85-46.—S. G.

♦The Magnetic Properties of Manganese Heated in  Nitrogen. L . F . B ates, 
R . E . Gibbs, and  D . V. R eddi P an tu lu  (Proc. Phys. Soc., 1936, 48, (4), 665- 
671).—Tho com bination of am orphous manganese w ith  nitrogen was studied  
over th e  rangę 300°-1000° C. I t  was found th a t  ferrom agnetic compounds 
are  formed a t  m uch lower tem peratures th an  have been reported  previously. 
The m agnetic hysteresis phenom ena exhibited  by  these com pounds were 
studied, and  the ir ferrom agnetic Curie points were determ ined by  a  simple 
m ethod. A n X -ray  stu d y  of the ir struc tu res was also m a d e ; i t  was found 
th a t  tho existence of ferrom agnetism  ean bo associated w ith  a  y-phase of 
manganese w ith a  slightly enlarged la ttice  c o n s ta n t; th e  function  of the 
nitrogen is no t com pletely understood.—S. G.

*The Positive łon  W ork-Function of Molybdenum. H . J .  Grover (Phys. 
Rev., 1936, [ii], 49, (11), 878).—A bstract of a  paper read  before th e  
American Physical Society. By use of a  mass spectrograpk for the measure- 
m ent of positive ion eurrents from  m olybdenum  as a  function  of tem perature, 
a  value is obtained for th e  positive ion w ork-function <3>+0, which is higher 
th a n  any  previously reported . This value is found to  balance th e  fam iliar 
energy cycle <I>+0 +  <5_0 =  V  - f  U, w ithin experim ental error w hen standard  
values for the  electron work-funetion <I>_0, the ionization po ten tia l l7, and  the 
la ten t heat of condensation of neu tra l atom s U a re  used.—S. G.

*The Variation of Young’s Modulus w ith M agnetization and Tem perature in  
Niekel. Sidney Siegel and  S. L. Quimby (Phys. Rev., 1936, [ii], 49, (9), 663- 
670).—The relation  between Young’s modulus, m agnetization, and  tem perature
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in  annealed polyerystalline nickel of 99-7% p u rity  was determ ined from 23-5° 
to 400° C. for values of J  (the in tensity  of m agnetization) betw een zero and  
saturation . Young’s m odulus was m easured by  a  modification of tlie piezo- 
clcctric oscillator m ethod of Zacharias (M et. Abs. (J. In st. Metals), 1933, 53, 
483). The %  inerease in  Y oung’s m odulus is proportional to  ,72 between zero 
and about 0-4 sa tu ra tion  a t  tem peratures below 311° C. The to ta l inerease 
in  tho modulus from the denmgnotized to  th e  sa tu ra ted  sta te  is 6-7% a t 23° C., 
rises to  a  m axim um  of 18-7% a t  185° C., and  decreases to  zero a t  tho Curie 
point. The theory  of Akuloy (Z. Physik, 1933, 85, 061) is probably essentially 
correct, b u t reąuires modification. The experim ental results also enable tho 
coeff. of in ternal friction of the m ateria ł to bo determ ined.—W . H .-R .

*The Ferrom agnetism  o! Nickel. II .— Temperature Efieets. J .  C. S later 
(Phys. Rev„ 1936, [ii], 49, (12), 931-937).— Cf. M et. Abs., th is  vo l„  p . 195. 
Thcoretical. Tlić tem peraturo varia tion  of th e  ferrom agnetism  in  nickel is 
examined theoretically  for tho m odel of a  m etal in  which each electron moves 
in a sta tionary  s ta te  th roughout the  whole m etal, m odulated  by th e  periodic 
lattico. A t each tem perature  th e  yalue of th e  m agnetic m om ent for which 
the free energy is a  minim um  is tho valuo which will ac tua lly  be found, and  
this dccreases w ith  inereasing tem perature , and  yanishes a t  th e  Curie po in t 
in agreem ent w ith  experim ent. S. finds th a t  eyen a t  th e  absolute zero no t 
quite a ll of the  spins aro parallel to  each o ther, and  suggests th a t  th is  sm ali 
effect becomes m uch m ore pronounced as iron  is approached in th e  series of 
ferromagnotie e lem en ts; th is  m ay  explain w hy alloys of iron  and  cobalt show 
the highest sa tu ra tion  m om ents of ferrom agnotie substances, th e  m om ent 
decreasing in  iron, and  still moro in  its  alloys w ith ligh ter elem ents.—W . H .-R .

♦Electrical Conductiyity o! Thin Films o£ Rubidium on Glass Surfaces. 
A. C. B. Lovell (Naturę, 1936,137, (34G4), 4 9 3 ^9 4 ).—The electrical resistance 
of films of rubidium  a few atom s in  thickness, deposited in  a  vacuum  on glass 
cooled by liąu id  oxygen, is a  few tim es greater th a n  th a t  of th e  m etal in  bulk, 
bu t n o t so g rea t as found by  previous investigators.—E . S. H .

♦Absolute Resistiyity of Sodium. E . Peterson and L. W . N ordheim  (Phys. 
Rev., 1936, [ii], 49, ( l i ) ,  873).— A bstrac t of a  paper read  before the  A m erican 
Physical Socicty. The in teraction  of olectronic m otion and  hea t yibrations 
of the ionie la ttice  (responsible for the resistiy ity  of m etals) cannot be form u- 
la ted  w ithou t am biguity  as a  pertu rbation  problem . T his is illu stra ted  by 
the fac t th a t  w ith  the  usual m odel of deform able ions and  the W igner-Seitz 
cigenfunctions now available, a  resistance for sodium is obtained w hich is 
5 to 6 tim es th e  experim ental yalue. B y in terpre ting  th e  transitions betw een 
progressing (exponential) electronic waves as beats betw een sta tionary  (sin 
and cos) wayes in  a  crysta l deform ed by a  “ frozen in  ” elastie wave, tho 
problem can be a ttacked  in  a  m ore d irect w ay by  calculating th e  bea t freąuency 
as energy difference betw een those two sta tionary  waves. E or sodium th e  
calculations can be carried o u t owing to  its  simple properties. The eigen- 
functions are form ed of suitable com binations of s, p  . . . W igner-Seitz func- 
tions in th e  different deform ed elem entary cells. A prclim inary com putation  of 
the resistiy ity  gave a resu lt w ith in  30%  of th e  ac tua l value. The dom inating 
factor for th e  resistiy ity  is found to  bo tho change of yolumo of tho  ionio cells. 
Tho yolumo determ ines tho norm alization sińce, for reasons of self-consistency, 
the cells have to  bc ncu tral. F rom  th is i t  follows th a t  a  ty p e  of disorder 
which does n o t change th e  yolum e of th e  cells w ill n o t cause a resistance, thus 
confirming a  supposition of M ott (M et. A bs., 1934,1, 484) ab o u t th e  resistiy ity  
of liąuid  m etals.—S. G.

♦Influence of Pressure on the L inear R ate o£ Transform ation o£ W hite 
Tin into Grey. A. K om ar and  K . Ivanov  (Zhum al Eksperimentalnoy i  
teoreticheskoy F iz ik i (J. Exper. Tlieoret. Physics), 1936, 6, (3) 256-260).— [In  
Russian.] The ra te  of transform ation of w hite in to  grey tin  a t  75°-0° C.
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and  a t  — 27° C. and  tho effect of pressure thereon were determ ined. Inereaso 
in  prossure rcduces tho linear rato  of transform ation.—N. A.

♦The H eat Conductiyity of Tungsten and the Cooling Effects of Leads on 
Filam ents a t Low Temperatures. Irv ing  Langm uir and  Jo h n  B radshaw  
T aylor (Phys. Rev., 1936, [ii], 50, (1), 68-87 ; e rratum , (2), 190).—The theory  
and  cąuations governing tho tem peraturo distribution , resistance, and  heat- 
flow in  a tungsten  filam ent as affected by its  leads aro developed for the low 
tem peraturo  rango (< 6 0 0 °  K .) for tho generał caso, and  for several special 
cases. Tables and formuł® are given from which th e  raaxim um  tem perature 
of th e  filam ent can  be calculated from  th e  curren t, filam ent dim ensions, and  
lead  and  bulb tem peratures. The therm al conductiyity  X of tungsten  was 
calculated from  resistance m easurem ents of fully  out-gassed tungsten  filaments. 
A t 273° K ., X =  1-66 w atts  cm.-1 dog.-1 ; X decreases w ith  inereasing tem pera
tu re  according to tho eąuation  log X — 0-9518 — 0-30 log T ,  and  a t  600° K ., 
X =  1-31.—W . H .-R .

♦Some Properties of Caesium and Oxygen Films on Tungsten. Jo h n  B rad 
shaw  T aylor and Irv ing  Langm uir (Phys. Rev., 1936, [ii], 49, (11), 878).— 
A bstrac t of a  paper rcad  before tho A m erican Physical Society. A pure 
tungsten  filam ent was coated w ith  oxygen a t  low pressures (10"* to  10~10 mm .), 
tho  oxygen being adm itted  by diffusion th rough  tho wałls of a  hcated  silyer 
tube. Oxygen films prepared in th is w ay  rcquire no “ ac tiva tion  ” to  allow 
inereased electron emission w hen oassium is adsorbed on them . OW films 
undergo a  rearrangem ent when hcated in the presence of adsorbed ccesium, 
w ith  accom panying changes in  electron emission from  the csesium -oxygen- 
tungsten  film. M easurements of th e  am bunt of cajsium adsorbed indicate 
th a t  tho concentration of oxygen in these films is m uch less th a n  th a t  corre
sponding to  a  single layer. Tho hea t of eyaporation  of oxygen from  these 
d ilu te films yaries from  143 k.cal. to  168 k.cal. as the oxygen concentration 
approaches zero. Oxygen diffuses into tungsten  a t  tem peratures as low as 
1200° K . a t  oxygen pressures lower th an  10“7 mm . A fter such diffusion has 
taken  place, the filam ent can be cleaned in tho absence of oxygen and  then  
deactivatcd  by diffusion of oxygen to  tho surface. A prelim inary  value for 
tho  hea t of diffusion is 83 k.cal.—S. G.

♦A Determ ination and Analysis of the Thermionic Constants of Thoriated 
Tungsten. A lbert Roso (Phys. Rev., 1936, [ii], 49, (11), 83S-847).—Tho em is
sion from a  tungsten  filam ent in sta tes of activation  from a fiashed to  a  com- 
p letely tho riated  surface was studied  from  1300° to  1800° K ., and  applied 
fields up  to  3 X  10* v./cm . The slopes and in tercepts of the R ichardson plots 
of these results aro exam ined ha term s of an  assum ed pa tch  d istribu tion  of 
adsorbed atom s such th a t  th e  concentration difference betw een patches 
decreases w ith  inereasing tem perature. Precautions are deseribed w hich are 
necessary before th e  tem peraturo  eoeffs. of the work-functions determ ined 
photoelectricałly, therm ionically, and  by contac t po ten tia l m easurem ents can 
be com pared directly.— W. H .-R .

♦Thoriated Tungsten Activation as Revealed by the Electron Microscope.
A. J .  A hearn and J .  A. Becker (Phys. Rcv., 1936, [ii], 49, (11), 879).—A bstract 
of a paper read before the  A m erican Physical Socicty. A n electron microscope 
was used to study  the actiyation  of tho ria ted  tungsten  ribbons. A fter flash- 
ing a t  2600° K ., the  olcctron image a t  1500° K . shows th a t  only a  few sm ali 
areas em it profusely, th e  rest of the filam ent being scarcely visible. By 
heating tho filam ent a t  1700° K . these areas first grow greatly  in  in tensity  and  
in  size ; then , as they  continue to  grow in  size th e ir in tensity  decreases. These 
active spots are though t to bo produced by tho cruption  and  m igration over 
th e  surface of pockets of thorium . Erom  estim ates of the sizes of th e  spots 
and  the cu rren t densities therefrom , the num ber of thorium  atom s in an  
erup tion  is found to  be 5 x  1010. O ptical photom icrographs of the same
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filament show m any pockct-likc dots tlie size and  num ber of w hich account 
for the known tho ria  con ten t of th e  filam ent. On th is basis, there  arc from  
1 X 1010 to  200 X 1010 tliorium  atom s per pocket, in  good agreem ent w ith 
th a t calculated from  tho eruptions. The experim ents show th a t  (1) a  large 
part, if no t all, of the tho ria tion  occurs in  the form  of e ru p tio n s ; and  (2) 
when an  eruption  occurs all tlie tliorium  of a tho rium  oxide granulo escapcs.

— S. G.
*Creep and Twinning in  Zinc Single Crystals. R ichard  F . Miller (Metals 

Tcclmology, 1936, 3, (3), 15 p p . ; A .I .M .M .E . Tech. P ubl. No. 703).—Cylindri- 
cal single crystals of vcry  puro zinc were prepared by a  modification of tho 
Bridgm an m ethod, and  subm itted  to  tensile and  creep tes ts  betw een — 175° 
and +  200° C. If  x  is the angle betw een the basal piane and the  axis of tho 
specimen, the results fali into two classes. W here x  is greater th a n  about 
10°, a  large am ount of basal glide precedes the tw inning (“ ductile crystals ” ). 
Continuous extension takes place a t  shearing stresses of less th a n  2-6 g rm ./ 
m m .2 a t  200° C., and  less th an  2-8 grm ./m m .2 a t  25° C. There is no mcasur- 
able critical shearing stress o r elastic lim it in the ductile single crystals when 
t-ested in creep a t  o r above room  tem perature. E ven  a t  — 175° C. such 
crystals are rem arkably ductile. W here x  is less th an  10° tw inning is preceded 
by little  o r no basal glide, and  occurs a t  a  definite stress w hich is greater tho 
smaller the angle x. Thus the larger tho am ount of previous basal glide, the 
smaller is tho tw inning stress. These critical tw inning stresses aro of tho 
order 300-700 grm ./m m .2. F lexural gliding involves a  new ty p e  of tw inning 
on second order pyram idal planes.—W. H .-R .

♦Photoelectric Emission from  Alkali Deposits on Other Metals. H . C. 
R entschler and  D . E . H enry  (Pliys. Rev., 1936, [ii], 49, (11), 877).—A bstrac t 
of a  paper read  before tho American Physical Society. The progressive changc 
in sensitivity  to  th e  ligh t th rough  yarious filters was noted as tho alkali dis- 
tilled and  deposited on spu ttered  surfaces of dilferent m etals p repared as pre- 
viously described (Met. Abs. (J. Inst. Metals), 1933, 53, 119). The long wave- 
length sensitivity  so obtained and  generally a ttr ib u ted  to  tho form ation of 
th in  film of the alkali was surprisingly sm ali. Thus, tho m axim um  red sensi- 
tiv ity  of potassium  on a  spu ttered  m olybdenum  surface was m any tim es sm allor 
th an  for a sim ilar deposit on a m olybdenum  surface cleancd by electron bom- 
bardm ent. W licn th e  potassium  was sim ilarly deposited on a  m etal surfaco 
a t  sufficiently Iow tem perature  no red  sensitiv ity  was obtained. These tests 
indicate th a t  the red sensitivity  is tho resu lt of a  reaction  between th e  alkali 
and tho residual im purity  on th e  baso m etal, and  is n o t duo to  th e  physical 
naturę of th e  film.—S. G.

*On the Experim ental Determ ination o£ the Linear R ate of Crystallization. 
Theodor F orster (Z. physikal. Chem., 1935, [A], 175, (3), 177-186).—In  the 
usual m ethod of measuring the rato  of crystallization  of non-m etallic substanccs 
in tubes, tlio boundary  surfaces are never a t  a  constan t tem p e ra tu ro ; this 
explains the occurrence of a  rango of constan t ra to  of crystallization and  a 
point of sudden change. I t  is possiblc a t  least p artia lly  to  determ ine tho 
tem perature course of th e  true  ra te  of crystallization  o£ substanccs which 
crystallize rapidly  and  w ith  which the m easured Yalues are falsified by incom- 
pieto rem oval of th e  la te n t hcat of m elting.— B. BI.

The Utilization of Creep Test D ata in  Engineering Design [Creep of Lead 
Tubes under Compound Stress]. R . W. Bailey (Proc. In s t. Mech. Eng., 1935, 
131, 131-269; discussion, 269-349).—The purpose of th e  paper is to  outline a 
rational trea tm en t of the subject of creep, particu larly  directed to  the reąuire- 
ments of design. E xpcrim ental d a ta  are exam ined, and generał expressions 
for creep under any system  of stress are given which include th e  case of tension, 
and perm it th e  results of tensile creep tes ts  to  be utilized in  th e  design of parts  
under complcx stress. General rclationships are suggested for creep in  the



344 Metallurgical Abstracts V ol. 3

directions of tlie 3 principal stresses X , Y, and  Z (considered positivc when 
tensile) representing any stress system . The expressions are sim ilar in  form, 
e.g. tho  tensile crccp rato  Cx in  tho direction  of X  is represented by  Cx —

^ [ i ( X  -  Y f  +  i (Z -  xy-  +  1(Y  -  zy-Y'[{X -  y y -  (z  -  X ) - 2-»i,
whero A , vi, and n  aro constants. F o r simple tension ( Y  =  0, Z  =  0) Gx — 
A X " . Values of m  and n  are derived. The d is tribu tion  of stress in  im portan t 
engineering parts  under com pound stress is determ ined, including tubes, pipes, 
cylinders (w ith and w ithou t hea t transm ission) under in ternal pressure, bend- 
ing m om ent, and  to rąue , and  also tho stress d istribu tion  in  ro ta ting  dises and 
ro tors. Tho paper also includes results for th e  axial, circum ferential (tw ist), 
and  d iam ctral crecp of lead pipes under combined in ternal pressure and  axial 
stress, and  in ternal pressure and  ax ial to rsion ; d a ta  for steel tubes under 
com pound stress aro also given.—W . H .-R .

*0n  the Existence o£ a Creep Limit. M unetada Y am am uro (J. Aeronaut. 
Res. Inst. Tdhjó  Im p . Univ., 1935, (129), 357-362).— [In  Japanese.] Tho 
ąuestion  of w hether or no t a  m etal can sustain  a  finite stress for an  indefinitely 
long tim e w ithout crccp is trea ted  from  experim ental evidencc and  theoretical 
considcrations. A lthough sbort-tim e creep tes ts  seem to  indicate th e  exist- 
once of such a lim iting stress, careful exam ination points to  tho inconclusiye- 
ness of th e  re s u lts ; tho sam e applies to  long-timc tests . In  th e  theoretical 
trea tm en t of th e  ąuestion  two processes are a ssu m ed : fracture  and  strain- 
lia rden ing ; both  aro dependent on the timo during which th e  m etal is stressed. 
Creep having comc to a  stop, the stab ility  of the two processes is considered. 
I t  is assum ed th a t  th e  process leading to  frac tu re  is stable, and  only th e  stab ility  
of tho process causing strain-hardening, on tho yarious existing theorics, is 
cxam ined. I t  is found th a t  theoretical considerations are eąually  incon- 
clusive. A dopting a  process of stress concentration sim ilar to  th a t recently  
p u t forward by G. I . Taylor, Y. proposes th a t  th e  application of a  stress placcs 
th e  m etal in a stress field which is superposed on th e  atom ie cohesive force, 
and tho distribution  of wliosc in tensity  is a ltc red  eyery tim e slip occurs. W hen 
tho  concentration of stress is sufficiently advanced, th e  stress available will be 
insuffieient to  cause fu rtb er slip of the crystallographic planes. This lessening 
of the stress ayailablo is considered to  be th e  cause of strain-hardening, which 
is m ost effective in  crccp. The process of frac tu re  is explained by  th a t  of 
stress-concentration ; therefore so long as th is  is assum ed to  be stable w ith 
tim e, tlie stress ayailablo for fu rther slip rem ains unchanged, th a t  is, a  creep 
lim it exists.—S. G.

A Method o£ Analyzing Creep D ata. R . G. S turm , C. D um ont, and  F . M. 
Howell (./. A pplied Mechanics, 1936, 2, (2), a62-66).—The au thors p resen t a  
m ethod for studying creep d a ta  which has been in  use for 4 years a t  the 
R esearch Laboratories of the  A lum inum  Company of America. I t  is shown 
by  graphs th a t a  lincar relationship exists betw een the logarithm  of tlic creep 
and  the logarithm  of tho elapsed tim e for a giyen m ateriał a t  room  tem pera
tu rę  and  constan t stress. This is established by th e  fac t th a t  the logarithm ic 
curves for a giyen m ateriał a t  a  constan t tem perature have a  constan t slopc 
for a  relatiyely  wide rangę of stresses. I t  is poin ted  ou t th a t  th e  relativo 
effect of cold-working on the streng th  of different m etals seems to  explain the 
bohaviour of th e  m etals w hen failure is im pending, th is  being indicated  by the 
tendency of th e  logarithm ic ercep-tim e curyes to  dep art from  stra ig h t iines. 
T he au thors conclude th a t  w hen homologous stresses based on th e  tensile 
s treng th  of tlie m ateriał are considered, different m aterials exh ib it yery 
sim ilar characteristics in the relationship betw een th e  homologous stress and 
th e  logarithm  of th e  tim e necessary for a giyen am ount of crecp to  occur.

—S. G,
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Review o£ Research in  Strength of M aterials. 1?. L . E v e re tt and  J .  L. 
Maulbetseh (J . A pplied Mechanics, 1936, 2, (2), AG7-70).—A brief revicw 
w ith a  bibliography of 74 references covering tlie  years 1933-1936.—S. G.

Notes on Nadai’s Theory of Plasticity (A Study on the Partia l Yielding of 
Hollow Cylinders Under In ternal Pressure). K ikusaburó N agashim a (Trans. 
Soc. Mech. Eng. Japan, 1935, 1, (5), 368-374).— [In  Japanese, w ith  English 
sum mary in  supp t., pp. 97-98.] T he generał solution of th e  partia l yielding 
of hollow cylinders under in ternal pressure is cousidered, and  solutions of th ree 
special cases arc also given. Theso special cases aro : (a) the  p artia l yielding 
of a  hollow cylinder under in ternal hydraulic pressure, w hen tho  to ta l axial 
force acting on th e  cross-section of th e  cylinder is eąual to  the  in ternal pressuro 
raultiplied by th e  in ternal cross-sectional area of th e  cy lin d e r; (b) th e  p artia l 
yielding of a hollow cylinder under in ternal pressure clue to  forced fits, when 
the to ta l ax ial force is zero ; an d  (c) tho  p a rtia l yielding of a  hollow cylinder 
placed under in ternal hydraulic pressuro and  axial tension a t  th e  sam e tim e. 
I t  is also shown th a t  Nd,dai’s theory  of p lasticity  is based on a wrong assump- 
tion and  on a theoretical inconsistency.— J . W . D.

*The Method of Measuring the Adsorption of Oils by Metallic Surfaces. 
Jean  Jacąues T rilla t and  Renće Vaille (Com.pt. r&ul., 1936, 202, (26), 2134- 
2136).—The relation  betw een the  adsorption  of oil by a  m etal, which deter- 
mines th e  lubricating properties, and  tho a ltera tion  of th e  surface tension 
of the oil by th e  addition  of puro w ater was investigated. A modified m ethod 
with the Lecomte du Noiiy balance was used, tho  torsion  of a  steel w ire by a  
ring being substitu ted  for th e  lifting of th e  ring. D isplacem cnt curves thus 
measure the a lteration  of th e  extension of th e  interfaeial film which is in 
relation to  the  interfaeial adsorption  of th e  active molecules and  th e ir orienta- 
tion. Such curvcs for paraffin oil, puro and  containing up  to  of oleić acid, 
show a  regular g radation  of th e  ac tiv ity  of tho m ixturcs. If  a  given oil is 
poured on twice distilled w ater, i t  gives up  some of its molecules of oleić acid 
which become selectively fised on th e  m etal to  form  tlie lim iting film. From  
these curves the  num ber of molecules of oleić acid adsorbed and tlie thickncss 
of the film can bo calculated.—J . H . W.

*The Oiliness of Minerał Lubricating Oils. Je an  Jaeąues T rilla t and 
Renće Vałllś (Compt. rend., 1936, 203, (2), 159-161).—Tho m ethod previously 
described (preceding abstract) was used to  determ ine tho cffect of paraffin 
oil activated  by  oleić acid on different surfaces, such as paper, co tton  wiek, 
and various m etals, and  th e  resu lts were applied to  th e  control of lubricating 
oil techniąue. Simple passago through iiltcr paper o r glass wool removes 
tlie greater p a r t  of th e  activc constituent. This confirms th a t  i t  is only th e  
oleić acid molecules th a t  are adsorbed selectively by m etallic surfaces. This 
method can be extended to  o rdinary  comm ercial lubricating  oils for the ir 
identification and  control, and  for studying tho  effect of th e ir a lte ra tion  in  
surface and  in  n a tu ra l o r artificial ageing.—-J . H . W .

*Compressibilities [Therm al Expansion], and Electrical Resistance under 
Pressure, w ith Special Reference to Interm etallic Compounds [also Corrected 
Compressibilities of the Elements], (Bridgman.) Sce p. 356.

*Theory of Viscosity of Liąuid Metals. D. V. Gogate (J. Univ. Bombay,
1935, 4, (2), 83-85 ; C. Abs., 1936, 30, 4371).—A ndrade’s form uła for tho vis- 
cosity of liąuids is modified by exprcssing the Debye freąuency, which occurs 
in tho derivation, in  term s of th e  Debye characteristic tem peraturo instead  of 
the melting point tem perature. Values of viscosity calculated from  th is form uła 
agreo fairly  well w ith  experim ental resu lts for cadm ium , m ercury, copper, 
tin , and lead.— S. G.

Heat Transfer. Curtis C. Snyder (Metal Progress, 1936, 30, (2), 41).—S. 
emphasizes th e  p ractical im portance of th e  “ hea t transfer coefficientn  of 
m etals as against the ir therm al con d u c tm ty , and tabu la tes bo th  for a lu 
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m inium , a  light, alloy,- copper (plain and tinned), iron (plain and tinned), 
niekel, Inconel, and stainless steel.—P . M. C. R .

Atomie Weights 1936. ------ (Z. physilcal. Chem., 1936, [A], 176, (5), 388).
■—See M et. Abs., th is vol., p. 144. In ternational atom ie weights for 1936 
are tabu la tcd . Changes are : tan ta lum  180-88 instead of 181-4 and  radium  
226-05 instead of 225-97. P ro tactin ium , 231, is added to tho tab le .—B. BI.

*TJse of the Image Potential for the Surface Electric Effect. R . D. Myers 
{Phys. Rev„ 1936, [ii], 49, (12), 938-939).—Theoretical.—W . H .-R .

The Escape of Electricity from Metals : Its Practicai Conseąuences. C. C. 
Paterson (./. Inst. Metals, 1936, 58, 313-317).—May Lecture, 1936. Sum m ary 
o f an  experim ental lecture which traced tho effect which the  liberation of the 
electron from  m etals has had  on th e  trend  of electrical engineering during tho 
p as t 20 years.—S. G.

*A Macroscopic Theory of Metallic Conduction. E rn s t W eber {Phys. Rcv.,
1936, [ii], 49, (11), 879).— A bstract of a  paper read before th e  A m erican P hysi
cal Society. E lectrical conduction is conceived as analogous to  the flow of a 
viscous comprcssible fluid in  a tube. Tho theory  leada to  expressions for tho 
resistance change in  a  m agnetic field w hich agrees well w ith th e  experim ental 
results of K apitza , of B ridgm an, and  of W. The hypothesis of com pressibility 
is supported by experim cnts from  which also first num erical yalues for tho 
compressibility coeff. as well as th e  coeff. of viscosity can be obtained. In  
the  theory  i t  is assum ed th a t  th e  viscosity effects aro p roportional to  the 
sąuare of the magnetic field streng th .—S. G.

Secondary Emission of Pure Metals. R . W arnecke (J. Phys. Radium ,
1936, [vii], 7, (6), 273-280).—The to ta l secondary emission (i.e. reflected 
eleetrons +  tru e  secondary eleetrons) a t  norm al incidence has been studed 
between 0 and  1500 v. for alum inium , niekel, copper, niobium , m olybdenum , 
silver, tan talum , tungsten, and  gold.—W. H .-R .

Lines of Constant Affinity in Phase Transitions of Pure Substances. J . E. 
Vcrshaffelt (Buli. Sci. Acad, roy. Belg., 1936, 22, 252-264; C. Abs., 1936, 30, 
4386).—Instead  of using th e  ordinary p, T-diagram , an  X ,  T-diagram  (X  
being a  generalized force) is introduced and more generał formuła;, applicable 
to  th e  case of superconduetm ty  in  m etals and  to  tho  phase transitions of th e  
tw o liquid forms of helium, are  derived.—S. G.

II .— PR O PER TIES OF ALLOYS

(Continued from pp. 295-302.)

*Investigations on Aluminium Carbide A1,C3 and Aluminium Carbonitride 
A15C3N. M. von Stackelberg, E . Schnorrenbcrg, R . P aulus, and  K . F . Spiess 
(Z. physikal. Chem., 1935, [A], 175, (1), 127—139).—Aluminium and carbon 
w hen heated in  a  regulated stream  of nitrogon form the com pound A15C3N 
as an  interm ediate stage in  tlie conversion of the  carbide into th e  nitride. 
The carbide has trigonal and the carbonitride liexagonal sym m etry, otherwiso 
they  aro sim ilar in  appearance and properties. A t high tem peratures A1.1C3 
dissolves excess of alum inium , which separates o u t again as a  fine dispersion 
on cooling; th e  alleged compounds A19C5 and A13C2 actually  consist of such 
m ixtures. The “ so-called ”  suboxide AlsO0 also consists a t  o rdinary  tem 
peratures of a  dispersion of alum inium  in corundum . The am orphous and 
crystalline forms of A14C3 are identical.— B. BI.

*On the Decomposition of the Solid Solution of Copper in  Aluminium as a 
Conseąuence of Plastic Deformation w ith Subseąuent Anneal. S. Konobejew- 
sky and  M. Sacharow a (Metallwirtscliaft, 1936, 15, (18), 412-417).—Plastic 
deform ation of ąuenehed alum inium  alloys w ith  2 -5%  copper causes a  rap id  
decomposition of the solid solution due to  the deyelopm ent of in ternal s tre s s ;
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on subsequent heating decomposition rapidly  com pletes itself. The progress 
of the decomposition is givcn by th e  cxprossion :

, S , 2 M c
r 8 S s ~  R T p

where r is th e  radius of th e  precip ita ted  CuA12 particlcs, S r and S$ arc tho 
molar solubilitios of particlcs of radius r and  8, respcctively, a is the surface 
tension, M  th e  molecular weight, l i  th e  gas constant, an d  T  the  absolute 
tem perature. The value of r increases lincarly  w ith  tim e of anneal sliowing 
th a t tho ra te  of crystallization is lincar and  th a t  th e  m echanism  of c ry s ta l
lization of a phase of a  deform ed alloy is sim ilar to  th a t  of tho ord inary  
recrystallization process.— A. R . P .

*Endurance Strength of D uralum in a t 350° C. under A lternate Bending 
Stresses. G. E uringer (Metallwirtschaft, 1936, 15, (24), 540-541).—Rolled 
rods of D uralum in containing copper 4-31, manganese 1-16, iron 0-26, m ag
nesium 1-06, and  Silicon 0-62% were tested  under a lte rna te  bending stresses 
a t 350° ±  20° C. for 1000 hrs. (5 X 107 rcversals), the  tem peraturo  being 
m aintaincd by d irect passage of a  cu rren t th rough  the specimen. No fracture 
occurrcd w ith a  load of ^  2-7 kg./m m .2, b u t w ith  ±  3-0 kg ./m m .2 frac tu re  
occurred after appreciably fewer cyc lc s; tho form er figuro can, thercfore, be 
taken as the endurance lim it.—A. R . P .

*Plastic Deformation and Age-Hardening of Duralum in. P . L. Teed (•/. 
Inst. Metals, 1936, 58, 113-121; discussion, 121-122).—Plastic  deform ation 
of the typo employed in  tho experim cnts described, produces, with the freshly  
normalized, cold-water ąuenched alloy, an  acceleration of the norm al age- 
hardening process, a  m arked increase in the proof stresses u ltim atcly  tle- 
feloped by tho m ateriał a fter prolonged subseąuent storage a t  atm ospheric 
tem perature, a  sliglit deerease in  its  u ltim ate  stress, and a  re latively  greater 
deerease in  its  shear stress. Sim ilar deform ation of specimcns from the  samo 
sheet, but fu lly  age-hardened prior to deformation, gives rise to  an  im m ediate 
increase in hardness which is v irtually  stable and  increases in  tho proof and  
ultim ate stresses.—P . L. T.

*The Forgeability of Different Types o£ Light and U ltra-Light Alloys. A lbert 
Portevin and  Pau l Bastion (Compt. rand., 1936, 202, (25), 2072-2074).— For 
the determ ination of th e  na tu rę  and  ra te  of deform ation and  tho best con
ditions of working, sta tic  tests, consisting of bending and  compression a t  
different tem peratures w ith  stress-deform ation curve registration , and 
dynamie tests, consisting of bending and  draw ing a t  in tervals of tem peraturo 
w ithout registration, were carried o u t on alum inium  w ith  copper 6-12 and 
w ith magnesium 5, 10, and 15%, and  on magnesium w ith copper 5, 10, and 
15%, and w ith alum inium  3, 6, and  9% . The results indicated th a t  neither 
static nor dynam ie tests  to  destruction  are suitable for differentiating the 
aptitude to  hot-working of m alleable ligh t alloys. Tho therm al positions of 
the static  and dynam ie m axim a do no t coincide. The absence of a  m axim um  
shock corrcsponds to a  practically  unw orkable alloy. The capacity  of de
formation curvcs in  tho dynam ie tests have tho sam e slopc w ithou t necessarily 
therm al coincidence of m axim a, th a t  of the drawing tes ts  being _gcncrally the 
lower. Bending tests, e ither sta tic  or dynam ie, a re  moro appropriate, con- 
venient, and rap id  for determ ining tho forgeability of the ligh t and  ultra- 
light alloys. Magnesium alloys up  to  15% copper or 6 -9%  alum inium  can 
be draw n, thoso up to  15%  coppor being workable w ith  care. The 12% 
eopper-alum inium  alloy can be w orked w ith care, the  lim it of working of the 
alum inium -m agnesium  alloys being betw een 5 and  10% m agnesium , according 
to the pu rity  of the m etals used.—J . H . W.

*The Ternary System Aluminium -M agnesium -Zinc. I.—The Section 
Aluminium-Al2Mg3Zn3-M gZn2-Z inc. W erner K oster and  W olf W olf {Z.
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Metallkunde, 1930, 28, (6), 155-158).—A lum inium  and the  te rnary  compound 
A l2Mg3Zn3 form a  ąuasi-binary system  w ith a  eutectic a t  489° C., alum inium  
39, magnesium 17, and zinc 44% . The solid solution rangę extends to  a lu 
m inium  76, magnesium 7, and  zinc 17% a t  one end of the eutectic horizontal 
and  to  alum inium  25, magnesium 21, and  zinc 54% a t  the  o ther end. A t 
room  tem peraturo about 2%  of alum inium  separates ou t as eutectic from  tho 
te rnary  compound solid solution, and  th e  solubility of th e  la tte r  in  alum inium  
does no t exceed 3% . In  tho Al2Mg3Zn3-M gZn2 seetion th e  te rn ary  compound 
is formed by a peritectic reaction a t  535° C .; its  rango of homogeneity tow ards 
the MgZn2 side cxtends to  alum inium  13, magnesium 21, and  zinc 66%. 
I n  the seetion of th e  te rnary  system  bounded by lines joining th e  points A l- 
Al2Mg3Zn3-M gZn2-Z n  there are fivo surfaces of p rim ary crystallization corrc- 
sponcling to th e  separation of a, Al2Mg3Zn3, vj, 8, and  Zn. A t 375° C. thero is 
a po in t of 4-phase eąu ilib rium : liąu id  (aluminium 18, magnesium 11, zinc 
61%) +  te rn ary  com pound solid solution (aluminium 16, magnesium 20, zinc 
64%) =  a (aluminium 71, magnesium 4-5, zinc 24-5%) +  t] (alum inium  2, 
magnesium 15-5, zinc 82-5%). The te rn a ry  eutectic is a t  350° C., alum inium  
4, magnesium 2, zinc 94% . The following changes occur in the solid sta to  :

+  v) ^  a  +  S a t  325° O. and  a ' =  a  +  8 +  Zn a t  280° C. Eąuilibrium  
diagram s and  photom icrograplis of characteristic structures arc g iv en ; these 
include a  peculiar form ation of th e  zinc-MgZns eutectic in  which th e  la tte r  is 
rcgularly  d istribu ted  as finc hexagonal spirals.— A. R . P .

Boron Carbide. R . Sevin (J. Four elect., 1936, 45, (1), 12-15).—Deals 
w ith  the p reparation , properties, and  uses of boron Carbide. The articlc is 
based on a  paper by  L. H . Milligan and R . R . R idgw ay ; see M et. Abs., 1935,
2, 510, 681).—J .  E .N .

♦Thermal Expansion of Copper-Beryllium Alloys. P e te r H id n ert (./. Res. 
N at. B ur. Stand., 1936,16, (6), 529-548 ; Research Paper No. 890).—Measure- 
m ents were m ade on th e  lincar therm al expansion of 12 sam ples of copper- 
beryllium  alloys a t  yarious tem peratures between 20° and  300° C., in  order to 
determ ine th e  effects of chemical composition and  trea tm en ts on th e  expan- 
sion of these alloys. The expansion curves of the  ąuenclied samples show 
critical regions which m ay be associated w ith  stru c tu ra l changes accompany- 
ing ageing. D eform ation or cold-work a fter ąuenching facilitates and 
accelerates these changes. S tabilization of copper-beryllium  alloys m ay be 
aecom plished either by cold-working or by tem pering. Tlierc is no simple 
relation  between th e  coeffs. of expansion, chemical composition, and  heat- 
trea tm en t of th e  alloys studied. The coeffs. of expansion of th e  alloys do 
n o t differ from th e  corresponding value for copper by more th an  8%  of tho 
la tte r  value, whereas tho diffcrences for tho hardness, tensile streng th , elonga- 
tion, and reduction of area are considerably g rea te r; for example, th e  tensile 
s treng th  of th e  alloys m ay be m ore th an  4 tim es as g reat as th a t  of copper.

—S. G.
*Investigations on the Influence of an  Addition of Cadmium to Copper on 

the Yibration Strength of Copper. W . E ngelhard t [M itt. Forsch. A nst. O. II.II. 
K onzem , 1936,4, (6), 144-146).—A cast rod  of electrolytic copper was draw n to 
10-1 mm . d iam eter to produce a  tensile streng th  of 39 kg ./m m .2; its  elongation 
was 6-8% , Brinell hardness 100, and  electrical conductiy ity  57-0. A rod 
m ade of th e  same copper w ith 0-43% cadm ium  after cold-drawing to  a  tensilo 
s treng th  of 39-6 kg ./m m .2 had  an  elongation of 9% , Brinell hardness of 115, 
and  electrical conductiyity  of 51 '8 ; a fter draw ing to  th e  sam e degree of 
reduction  as the pure copper rod  i t  had  a tensile streng th  of 44-4 kg ./m m .2, 
an  elongation of 7% , a Brinell hardness of 122 kg ./m m .2, and  an  electrical 
conductiy ity  of 51-3. These threc rods gave values for tho endurance lim it 
under y ibrational stresses (5 X 107 cycles) of 9-1, 11-3, and  12-4 kg ./m m .2, 
respectiyely, and , under a  load of 12-8 kg ./m m .2 in the a ltem ate  bending test,
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fracture occurred. in  3-31,15-16, and  37-02 million cycles, rcspcctiycly. Sim ilar 
tests on profiled sections also showed tho g rea t superiority  of th e  cadm ium  
alloy ovcr pure copper.—A. R . P.
t* 0 n  the Systematic Classification o£ Bronzes [Including a R e-Exam ination of 

Parts of the Germanium-Copper System]. Friedrich W eibke (Metallwirtschaft,
1936, 15, (13), 299-307; (14), 321-325).—Tho solid solubility of germ anium  
in copper docreases from  11-7 atom ie-%  germ anium  a t  700° C. to  11-1 atom ic-%  
at400°-20° C. The y-phase is formed by a peritcctic reaction  betw een prim ary 
(i and liquid a t  740° C., and  its  field of esistcnco is bounded by a curvcd lino 
between 18-7 atom ic-%  germ anium  a t  746° C. and  24-3 atom ic-%  a t  699° C. 
and by slightly curved lines concaye to  one ano ther joining these points w ith  
20-8 atom ic-%  germ anium  on tho eu tecto id  ((3 +  z) horizontal a t  570° C. 
Tho y-phase appears to  be Cu4Ge and  the (3 phase (14-18 atom ic-%  ger
manium) to  bo Cu6Ge. The E-phase is homogeneous betw een 24-3 and  26-0 
atom ic-%  germ anium  and  is form ed by decom position of 8 below 612° C .; it  
corresponds w ith  Cu3Gc. The S-germanium eutectic freczes a t  640° C. A  
system atie roviow of the com position of the yarious phases in  copper alloys 
containing beryllium , magnesium, zinc, cadm ium , m crcury, alum inium , 
gallium, indium , thallium , Silicon, germanium, and  tin  shows th a t  these 
systems are in  complete accord w ith  tho H um e-R othery ru le, th e  s truc tu re  
of the yarious in tennetallic  com pounds being doriyed from  thoso of tho threo 
types of brass, (3, y, and  e.—A. R . P .

*Alloys of Copper and Iron. K . M. Simpson and  R . J .  B annister (Metals 
and Alloys, 1936, 7, (3), 88-94).—Melts of up  to  500 lb. wero mado in  a  largo 
liigh-frequency induction furnace ; complete exclusion of carbon was essential 
to obtain satisfaetory castings. The physical properties of several alloys aro 
tabulated  and  photom icrographs of the characteristic struc tu res are shown.

— A. R . P .
*Some Alloys of Copper and Iron. The Tensile, Electrical, and Corrosion 

Properties. E arle  E . Schum acher and  A lesander G. Souder (Metals and 
Alloys, 1936, 7, (4), 95-101).—B ars 0-75-1-0 in. in  d iam eter and  20 in . long 
wero prepared from  alloys containing 37-5-75%  copper and  62-5-25%  iron 
w ithout sogregation, by m elting Armco iron and  electrolytic copper in a  silica 
crucible in  a  high-frcquency furnace. Tho m elts were no t deoxidized and  tho 
castings were liot-rolled a t  800° C. Tho hot-rolled bars were finally draw n 
hot to :]; in. d iam eter and  th en  cold-draw n to produco a fibrous structuro  in 
the wire. The alloys consist of a  m ixture of two solid solutions th e  composition 
of which depends on tho lie a t- tre a tm en t; they  can bo precipitation-hardened 
by suitablo heat-trea tm en t, b u t no drastic quench is required to  re ta in  tho 
supersaturated iron-rich solid solution. The 50 : 50 alloy has the best tensile 
and electrical properties ; a fter ageing a t  500° C. and  cold-drawing th e  tensilo 
strength  of 18 A.W .G. wire is 180,000-190,000 lb ./in .2 and  the conductiv ity  
30% of th a t  of pure coppor. Increase in  th e  iron  conten t reduces its  resist
ance to corrosion. Ageing a t  600° C. increases th e  Rockwell B  hardness of 
the quenched 50 : 50 alloy from  69 to  80 in  15 m in u te s ; ageing a t  500° C. 
increases i t  to  82 in  15 m inutes and  to  85 in 2 hrs.—A. R . P .

♦The Magnesium-Copper Alloys. V.—The Copper-Rich Alloys. W. R . D . 
Jones (J . Inst. Metals, 1936, 58, 143-150).—Tho effect of 0 -6%  m agnesium  
on the tensile properties and  hardness of copper in  tho  chill-cast and  forged 
conditions was studied. The copper-ricli alloys which contain magnesium 
do no t offer much liope of being useful in view of the difficulty of obtaining 
sound castings and  tho fac t th a t  m any copper-rich alloys w ith  o ther m etals 
can bo obtained w ith  m uch less trouble and  have b e tte r  m echanical properties.

—W . R . D. J .
*0n the Naturę of Surface Conductivity of Cuprous Oxide. Lćon D ubar 

(Compt. rend., 1936, 202, (15), 1330-1332).—The conductiy ity  of cuprous
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oxide was m easured for surfaces degassed under the action of heat and  of a 
vacuum , and  for fresh and  clean surfaces obtained by fraoture in  vacuo. In  
the rangę of tem peraturo inyestigated (17°-230° C.), the  in ternal conductiyity

U

follows th e  law  : ct =  A c~ RT. U nder th e  action of prolonged degasifieation 
the  surface conductiyity  beconies negativc. W itliin tho lim its of sensitivity 
of the m ethod of m easurem ent, the conductiy ity  of a fresh surface is unappre- 
ciable. Tlie high yalues of tho surface conductiyity  previously recorded for 
specimens left for some tim e in  the atm osphere are due to  contam ination  of 
the surface by adsorption.—J .  H . W.

A Copper-Silicon-Manganese Alloy. Properties and Applications o£ Everdur.
------  (Met. Ind . (Lond.), 1936, 48, (23), 638).—Tho physical properties and
industrial applications of E vcrdur are  deseribed, recom m ended foundry 
practice is given in  detail, and  a brief note is added on welding.—J .  E . N.

*Further Study of the Copper-Tin Alloys by X-Ray Analysis. E . A. Owen and 
E . C. W illiams (J. Inst. Metals, 1936,58,283-297).—Cf. Met. Abs., 1935, 2, 674. 
An account is given of a fu rther stu d y  of copper-tin  alloys by X -ray  analysis. 
A ttcn tion  is particu larly  directed to  the  8 and  r, phases. The 8 region was 
exam ined a t  tem peratures below 550° C. and  it  was found to  be a  solid solution, 
th e  rangę of solution inereasing from  zero a t  thó eutecto id  po in t which occurs 
a t  a  composition of 67-45%  copper and a tem peraturo  of 330° C., to  0-48%  
composition by w eight a t  550° C. The rj-phase was also found to  be a solid 
solution, tlie  rangę of solution a t  250° C., extending from  61-68 to  62-10 and 
a t  530° C. from 61-68 to  62-20% copper by weight. Observations are also 
recorded which confirm th e  conclusion th a t  the 8-phase transform a to  (a +  tj) 
a t  a  tem peraturo of 330° C. approxim ately. [Note : The 8- and  -^-phases 
wero term ed the y- and  e-phases, rcspectiyely, in  the previous paper, b u t as 
th is a lteration  causcd difficulty to  some readers, tlie o rd inary  nom enelature 
is here revertcd  to .]—E . A. O.

*Inverse Segregation in  Ingots and Gas Solubility Studied on Tin-Bronzes. 
(Claus and  Bauer.) Seo p. 374.

Nickel-Containing Tin-Bronzes. B. T rau tm ann  (Giesserei-Praxis, 1936, 
57, (27/28), 289-290).—The substitu tion  of nickel for p a rt of the tin  in t in -  
bronzes causes a displacem ent of the a-solid solution lim it, owijig to the  pre- 
e ip itation  of a  new stru c tu ra l constituent. The alloys containing > 2 %  of 
nickel and  2-10%  of tin  can be age-hardened in the  cast as well as in  th e  cold- 
worked eonditions, th e  m ost satisfactory  hardening occurring w ith  equal 
am ounts of nickel and  tin  (5% ). W ith  large castings, slow cooling from  the 
quenching tem peraturo (furnace cooling for the prcvention of cracks) has a  
fayourable effect on the finał hardness of low (2 |% ) nickcl alloys. Tho 
addition  of nickel has little  effect on tho corrosion-resistance.—J . H . W.

*Copper-Nickel-Zinc Alloys. J .  Schram m  ( W iirzburg: Konrad Triltscli,
1935, 129 pp.).—The eąuilibrium  diagram  of the system  copper-nickel-zinc 
was determ ined in g reat detail by therm al and  microscopic m ethods supple- 
m ented by X -ray crysta l analysis. The a  (face-centrcd cubic) phase, which 
extends from  0-100%  nickcl in th e  b inary  copper-nickel alloys, form s a  wide 
te rnary  solid solution w ith zinc. The tem perature of th e  (3 |ł ' tra n s
form ation in  th e  system  copper-zinc is raised  by tlie addition  of nickel un til 
i t  coincides w ith the solidus, and  disappears. The £!' phase of the system  
nickel-zinc which has a  body-centred cubic stru c tu re , and is stable only a t  
high tem peratures, forms a  continuous series of solid solutions w ith  the p ' 
copper-zine phase of th e  same struc tu re . The transform ation tem perature 
a t  which the nickel-zinc (3' phase changes to  th e  Pj phase w ith body-centred 
te tragonal s truc tu re  is lowered by th e  addition  of copper. The phases w ith 
th e  “  y  brass ” s truc tu re  in the two binary system s form an  unbroken scries
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of solid solutions in tho te rnary  system . The nickel-zinc 8 phasc w ith hex- 
agonal la ttice  form s an  unbroken series of solid solutions w ith  the copper- 
zinc S phase w hich is stable only a t  high tem peratures. The copper-zinc e 
phase w ith elose-packed hexagonal la ttice  takes up only yery  sm ali am ounts 
of nickel into solid solution. In teresting  exam ples are given of tho gradual 
change from  a peritectic reaction to  a eutcctic reaction  as the composition of 
tho te rnary  alloy is varied.—W. II.-R .

German Silver : Properties, Manufacture, W orking, Defects Due to Faulty 
Production (Erzeugungsfehler), and Uses. R udolph K ru lla  (Forschungs- 
arbeiten Metallkunde w. Riintgenmetallographie, 1935, (17), 1-63).—K . gives a 
generał review of tho properties of the German silyer type  of alloy, the  effects 
produced by the addition  of fu r th e r elem ents to  the  standard  copper-nickel- 
zinc alloys, and  of common defects due to fau lty  casting, rolling, annealing, 
pickling, &c. D iagram s are given showing the effect of composition on the 
melting points, m echanical properties, therm oelectric force, electrical con- 
ductivity, and  therm al conductivity  of German silver alloys. The effects of 
iron, lead, tin , alum inium , oxygen, su lphur, carbon, Silicon, phosphorus, 
magnesium, silver, arsenie, antim ony, and  alkali m etals are indicated briefiy. 
The book contains a  g rea t deal of generał inform ation, and  of num erical d a ta  
in graphical form , b u t references to original sources are only oecasionally 
giyen.— W. H .-R .

*The Physical Properties and Annealing Characteristics of Standard Nickel 
Silyer Alloys. Maurice Cook (J. Inst. Metals, 1936, 58, 151-165; discussion, 
165-171).—A detailed study  has been m ade of th e  hardness and  m echanical 
properties as aflected by progressively inereasing am ounts of cold-work, and 
of the annealing characteristics of 7 nickel silver alloys w ith a constan t copper 
content and  containing 10-30%  nickel. Tho inerease in  hardness occurring 
on rolling reductions up  to  as much as 90%  was determ ined for all 7 alloys, 
and for the  3 alloys of highest, in term ediate, and  low est nickel con ten t the 
effect of cold-work on the  m echanical properties was studied  in. detail. 
Similarly, th e  annealing characteristics were determ ined for a ll th e  alloys by 
means of hardness tests, w hilst in  tho case of the threo alloys already  men- 
tioned th is inform ation is supplem cnted by d a ta  on th e  m echanical properties. 
The modulus of elasticity  inereases progressively w ith  niekel content, and in 
the annealed condition the hardness also inereases w ith th e  nickel content. 
This difference in  hardness, however, is n o t m aintained w hen th e  m aterials 
are cold-worked, and  after a  reduction  of 90%  in  thickness by cold-rolling 
the order of hardness is reversed, i.e. the h ighest yalue is obtained w ith tho 
10% nickel alloy and  th e  lowest w ith  th e  30%  nickel alloy. In  o ther words, 
the ex ten t to  w hich the alloys can be w ork-hardened decreases w ith  the nickel 
content. The tem pera tu re  a t  w hich softening commences on annealing 
inereases w ith tho nickel con ten t. In  com m on w ith  o ther copper-rieh alloys, 
the tem peraturo  a t  w hich softening commences in  an  alloy of giyen composi
tion decreases w ith  inereasing am oun t of cold-work and  th e  ex ten t to  which 
hardening occurs im m ediately p rio r to  tho eom m cncem ent of softening also 
inereases w ith  th e  am ount of cold-work. In form ation  is given on the density, 
electrical and  therm al conductiyity , and  therm al expansion of tho alloys.

—M. C.
*Experiments on the Electrical Resistance of Copper and Some Copper Alloy 

Wires. (Blazey.) See p. 339.
*The Transform ation in  the Copper-Gold Alloy Cu3Au. C. Sykes and  H . 

Evans (J. Inst. Metals, 1936, 58, 255-280; discussion, 281).—The effect of 
the transform ation  in  th e  alloy Cu3Au on th e  electrical resistance, X -ray  
structure, and  spccific hea t was inyestigated experim entally, and  i t  is shown 
th a t the generał character of tho transform ation is satisfactorily  predicted by 
the Bragg-W illiam s theory  of th e  form ation of super-lattices by atom ie re-
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arrangem ent. The atom ie rearrangem ent process involves first the form ation 
of sm ali nuclei having a  relatiyely high degreo of order. These nuclei then  
grow to  a sizc approxim ating to th a t  of tho in d m d u a l crystals, if a  constant 
tem perature  is m aintained. If, however, th e  alloy is continuously cooled 
beforo i t  a tta in s  eąuilibrium , two processes proceed sim ultaneously, tho 
nuclei ten d  to  grow, and  a t  th e  same tim e th e  degree of order in  the nuclei 
inereases owing to  the reduction  in th e  tem perature . The existcnce of such 
nuclei is no t considered in  the sta tica l theory  of supcr-lattices, so th a t  i t  is 
n o t surprising to  find th a t  tho theoretical predictions regarding the  ra te  of 
relaxation  into  the eąuilibrium  s ta te  arc  no t in  agreem ent w ith osperim ent.

—C. S.
*Investigation of Elastic After-Effects in CuAu Alloy w ith a Regular Space- 

Lattice (First-Order Elastic After-Effect). V. S. Gorsky (Zliurnal eksperi- 
mentalnoy i teoreticheskoy F izik i (J. Exper. Theoret. Physics), 1936, 6, (3), 272- 
277).— [In  Russian.] To verify G.’s theory  (Met. Abs., 1935, 2,338), the  elastic 
after-effect in  CuAu w ith  a  regular space-lattice was investigated. I n  poly- 
erystalline specimens 60-100% , and  in  single crystals 10-60%  of after-effect 
from  elastic deform ation was found, depending on orientation. This is of 
tho order predicted.—N. A.

*The Anodic Behaviour of Gold-Copper Alloys in  5 N  Hydrochloric and in 
Sulphuric Acids. W. J .  Muller, I I . Freissler, and  E . E . P lettinger (Z. Elektro- 
chem., 1936, 42, (Ta), 366-371).—-A colorim etric investigation showed th a t 
a ll the  alloys from  pure gold to  pure coppcr go into solution in  5A7-hydro- 
chloric acid w ith  an  avcrago applied cu rren t density  of 2 am p ./dm .2 w ithout 
th e  appearance of any  passivity. From  pure gold to  about 50 atom ic-% , the 
alloys go in to  solution in  proportion to  the ir composition. Between 50 and 
30 atom ic-%  ,the composition of th e  soluto falls sharply  in  favour of copper, 
and  below 30 atom ic-%  gold, only copper goes into solution. The solubility 
is approxim ately parallel to  the value of th e  decomposition voltago, b u t the 
falling pff of the la t te r  occurs a t  a  som ew hat lower gold con ten t (40 instead 
of 50 atom ic-% ). The break in th e  colorim etric curves does n o t coincide 
w ith  th e  low est m elting po in t in  th e  eąuilibrium  diagram  of the gold-copper 
alloys, b u t lies in the region of m axim um  hardness and  minim um  conductivity . 
There is a  fairly  sharp  anodic resistance lim it a t  30 atom ic-%  gold, b u t it 
does no t coincide w ith  the b reak in  th e  po ten tia l curvo. In  I N  sulphuric acid, 
only alloys up to  10 atom ic-%  gold go into solution. F rom  10 to 30 atom ic-% , 
the  am ount of copper going into solution deereases rapidly , above 40 atom ic-% , 
only traces of copper go in to  solution. Gold does n o t go into solution in  any 
of the alloys. The p a ss m ty  of these alloys is doubtless lim ited  because the 
sulphuric acid, unlike 5Ar-liydrochloric acid, cannot rem oye th e  oxide layer 
from  th e  gold.—J . II . W.

♦Influence of the Conditions of Test on the Shrinkage [of Antim onial Lead 
and Aluminium Castings].—II. O. B auer and  H . Sieglerschm idt (M etallwirt
schaft, 1936, 15, (24), 535-540).—Cf. M et. Abs., 1935, 2, 576. Tho shrinkage 
(s) of a  m etal casting depends on the ratio  of tho w eight of m ould to  w eight 
of casting (n), on the ra te  of casting, and  on th e  in itial (t0) and  finał (i,) tem 
peraturo  of tho mould. T hus for 16% antim onial lead  w hen t0 =  20° C.,

=  65° C., and  n  =  6-2, s  =  0-52% ; w hen t0 =  139° C., t, =  168° C., and 
n  = 6 - 1 ,  s =  0-48% ; and  when tQ — 135° C., ty — 193° C., and  n  — 2-5, 
s  =  0-45. F or alum inium  when t0 =  20° C., ty — 123° C., and  n  — 24, s —
1-69% ; when t0 =  453° C., t, =  520° C., and  n  =  25, 5 =  1-56% ; and  when 
<o =  450° C., tx =  555° C., and  n  =  8-1, s — 1-50%. In  generał, s is lower 
tho lower th e  valuo of n  and  i t  is recom m ended th a t  tho te s t m ould should 
givc an  ingot 100 X 18 X 12 mm . and  should weigli 1-2 kg. The m ould 
should be well insulated and  coyercd im m ediately a fte r casting and  for 2 
m inutes thercafter.—A. R . P .
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*The Solubility oJ Lithium in Magnesium. W ilhelm  H ofm ann (Z. Mctall- 
kimde, 1936, 28, (6), 160-163).—From  X -ray  exam ination of lithium —mag- 
nesium alloys i t  is shown th a t  the  solid solubility of lith ium  in magnesium is 
17-6 atom s-%  (5-7 w eight-% ). The sp. gr. of tho alloys deereases from  1-741 
(magnesium) to  1-589 (4-85% lithium ), while tho Brinell hardness varies only 
slightly from  32 to  35 w ithin the sam e rangę.—A. 11. P .

*Researches on the M agnesium-Copper-Alum inium System Especially on 
the MgCu2-M gAl2 Section. F . Laves and  H . W itte  (Metallwirtscliaft, 1936, 
15, (1), 15-22).—A prelim inary therm al, X -ray , and  micrographic exam ination  
was made of alloys form ed by  m elting together MgCu2 and  MgAla in  various 
proportions. U p to  abou t 35 m ol.-%  MgAl2 the  p rim ary  crystallites are 
cubie and  eonsist of a solid solution of MgAl2 in  MgCu2. W ith  35-65 m ol.-%  
MgAl2 hexagonal tab le ts of th e  MgNi2 ty p e  separate as p rim ary  crystallites 
and w ith moro than  70 m ol.-%  MgAI2 th e  p rim ary  crystallites eonsist of 
hexagonal columns of th e  MgZn2 type . The MgNi2-type crystals appear to  
be stable only above abou t 650° C., reverting to  crystals of th e  MgŻn2 type  
a t  lower tem peratures. The solidus and  liepudus of tho system  reach a maxi- 
mum a t  905° 0. for alloys containing 25-30 m ol.-%  MgAl2. X -ray  exam ina- 
tion of alloys w ith a  high MgAl2 con ten t affords eyidcnce of th e  existence of 
several te rnary  compounds, no tab ly  Mg2Cu2Al5 and  Mg3Cu7Al10. B astien’s 
compound, MgjCujAlj, appears, however, to  bo one m em ber of tlie  homogeneous 
series of solid solutions w hich estends a t  room  tem peraturo  from  0 to  30 m ol.-%  
MgAl2.—A. R . P .

High-Resistance Copper-Nickel Containing Aluminium. K-M onel. W. A.
Mudge and  P . D. Merioa (Me.taux, 1935, 10, (124), 336-340).—The physical 
and m echanical properties of Monel m etal containing 3 -5%  alum inium  are 
givcn.—J . H . W.

1'0n the “  Perm alloy ”  Problem. J .  L. Snoek (Naturę, 1936, 137, (3464), 
493).—Lichtenberger’s explanation of the  high m agnetic perm cability  of 
Perm alloy is supported  by  published w ork on th e  influence of a  m agnetic 
field applied during cooling, and  tho influence of grain-size and crystal 
orientation on tho perm oability of iron  and  silicon-iron.— E . S. H .

*Effeet of Annealing on the Properties o! H ard-W orked Permalloy. J .  F . 
Dillinger (Phys. ltev., 1936, [ii], 49, (11), 863).—A bstrac t of a  paper read  
before tho A m erican Physical Society. An alloy containing niekel 70 and  iron 
30% was hard-w orked u n til its original cross-section was reduced 96% , and 
the changes in  various properties were observed after annealing for various 
periods of timo betw een 200° and  1100° C. The properties m easured were 
initial and  m axim um  magnetic perm eabilities, tho “ magnetic hardness ” in  
high fields, the electrical rcsistiv ity , and  th e  m echanical hardness. The 
changes are practically  com plete a fte r annealing for 1 hr. a t  650° C., and  are 
exponential w ith  tim e and  tho reciprocal of th e  absolute tem perature. The 
results are in terp re ted  in  term s of th e  enorgy w hich atom s m ust have in  order 
to diffuse in  th e  crystal la ttice , and  th is energy is found to  bo 1-7 electron volts, 
in agreem ent w ith th a t found in  alloys having supcrstructure. The results 
are correlated w ith th e  relief o f in ternal stra ins as m easured by X -rays (see 
H aw artli, M et. Abs., th is vol., p. 360).— S. 6 .

*The Variation o£ Young’s Modulus w ith Magnetization in  Perm alloy. 
Sidney Siegcl and  Seym our Rosin (Phys. Rev., 1936, [ii], 49, (11), 863).—  
A bstract of a paper read  before tho A m erican Physical Society. D a ta  are 
reported  which show tho variation  of Young’s modulus w ith m agnetization 
in 3 specimens of 81 Perm alloy. T he specimens were prepared b y  subjecting 
a  single rod  of th e  m ateriał consecutively to  th e  following processes: (1) an 
nealing a t  1100°C. in  hydrogen and  slow cooling; (2) stretching boyond th e  
elastic lim it w ith a resu ltan t perm anent elongation of 2 % ; (3) ([uenching in  

B B



354 Metallurgical Abstracts V ol. 3

w ater a t  1050° C. Tho %  increase in  Y oung’s m odulus between zero and 
sa tu ra tion  m agnetization was 0-26% for th e  first specimen, 0-15% for the 
second, and 0 4 1 %  for the th ird . The m agnitude of th is effect in annealed 
81 Perm alloy is thus very nearly the sam e as in  annealed Armco iron, and  so 
is larger th a n  m ight liave been predictcd, on tlie basis of Akulov’s theory , 
from  tho known absence of m agnetostriction in  this m ateriał.—S. G.

♦Preliminary Note on the Phase Relationships in the Nickel-Tin System. 
E rich  Fetz  and E rie R . J e t te  {J . Chem. Physics, 1936, 4, (8), 537).—A complete 
study  by X -rays has been mado of the system  m ekel-tin . A brief sum m ary 
of tlie results is g iv en ; a  com plete description will appear la ter. The study  
of this system  was extended beyond th e  solubility lim it of tin  in  nickel already 
reported  by F . and  J .  (Met. Abs., 1935, 2, 283). The n ex t phase to  th e  nickel 
solid solution phase occurs a t  the composition N i3S n ; th is phase has a  very 
narrow  composition rangę. The N i3Sn phase is in  eąuilibrium  w ith  a  phase 
having a  typical NiAs stru c tu re  betw een approx. 25-0 and 37-5% tin . The 
NiAs s truc tu re  lirst appears alonc a t  about 37-5 atom ic-%  tin , b u t estends as 
a homogeneous phase only up  to  45 atom ic-%  t i n ; i t  thu s reąuires excess 
nickel atom s to  stabilize th e  la ttice . A t 40 atom ic-%  tin , or the composition 
N i3Sn2, a  new pliasc forms from  the NiAs-like phase below 500° C. I ts  dif- 
fraction  p a tte m  appears to  be closely re la ted  to  th e  NiAs s tructu re  and  it  
m ay be a  deformed modifieation. Tho rango of hom ogeneity m ust be quite 
sm ali sińce i t  is no t found a t  38-0 nor a t  42-5 atom ic-%  tin . The homogeneity 
rangę of th e  N iA s-structure is independent of tem perature  on th e  high tin  
side, b u t increases slightly a t  higher tem peratures on the nickel side. I n  the 
rem ainder of th e  system  there are 3 new phases provisionally called vj, 0, and 
l, ; 7] and  0 have very  narrow  homogeneity ranges a t  approx. 51 and  54 
atom ic-%  tin , respectively. The 7)-phase form s by  a  peritectoid reaction 
betw een tho N iA s-structure and  0. The i^-phase extends betw een approx. 
56 and  62 atom ic-%  tin , although th is rangę m ay possibly be more eomplicated. 
Tho ę-phase coexists w ith  th e  tin  phase from  62% up to  practically  100%  tin . 
The diffraction pa tte rn s  indieate th a t  th e  solubility of nickel in tin  is very Iow.

—S. G.
♦Binary Systems of the Alkali Metals.—II. [Sodium-Ceesium ; Potassium - 

Ceesium ; Rubidium-Cscsium]. Carlo Goria ((Jazz. chim. ital., 1935, 65, (12), 
1226-1230; B rit. Chem. Abs., 1936, [A], 558).—Cf. Met. Abs., th is  vol., p . 249. 
T herm al diagram s for th e  system s sodium-ccesium, potassium-caesium, and 
rubidium -esesium  are recorded. The first shows th e  form ation of the com- 
pound N a2Cs, a  eutectic a t  — 28° C. w ith  7-0 weiglit-%  sodium , and  no solid 
solution form ation. The second suggests th e  form ation of th e  compound 
KCs, m elting a t  — 45° C. In  the th ird  system  there  is a  eutectic a t  — 39° C. 
(13 w eight-%  rubidium ), b u t neither a  com pound nor a solid solution 
form ation  is indicated.— S. G.

♦Solidification Diagram and Electrical Conductivity of the Potassium - 
Csesium Alloys. E . R inck (Compt. rend,, 1936, 203, (3), 255-257).—A continua- 
tion of an  investigation into th e  constitu tion  of b inary  alloys of th e  alkali 
m etals (cf. M et. Abs., 1935, 2, 283). Potassium  and  cćBsium form an  uninter- 
ru p ted  series of solid solutions, th e  liquidus and  solidus having a  minim um 
a t  — 37-5° C. for an  equim olecular m ixture of the m etals. No evidenee of a 
com pound K 2Cs, analogous to  N a2Cs was observed. The electrical conduc- 
t m t y  was found to  be a m inim um a t  th e  composition corresponding to  KCs, 
and  hence th e  eutectic a t  th is composition is a  simple m ixturo of th e  two m etals. 
These results do n o t quite eonfirm those of Goria (preceding abstract), who 
found a  m etallic com pound w ith a m elting po in t of — 45° C. R . considers 
th a t  th is  is due to  tho fac t th a t  G. used an  inert atm osphere instead of a  higli 
vaeuum  which R . stat.es is necessary to  preven t an  alteration  to  th e  m olten 
esesium.—J .  H . W.
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*The Potential of Silver-Zinc Alloys. G. I . Petrenko atul E . E . Tseher- 
kaschin (7j . Eleklrochem., 1936, 42, (la), 398-400).—R ead bcforo tho Charkower 
Section der Mewleljcw Chemischen G esellschaft der Gesam ten Union. The 
potential curve of th e  silver-zinc alloys prepared w ithout a  slag 30 years ago 
for therm al analysis shows th e  same compounds as tho therm al eąuilibrium  
diagram. A fter anncaling, only two compounds, Ag2Zn5 and AgZn, appear 
on the po ten tia l curve. Characteristic curves of th e  po ten tia l were observod 
for the single pliasc region in  th is sj'stem . The variation  obtained on th e  
potential-com position curves by  annealing has also an  effect on th e  change 
of potential w ith tim e. The results of th e  p resen t alloys m ade w ithout slag 
and those of alloys prepared w ith slag by G. Petrenko and  A. Dobrovolski 
(Met. Abs. (J . In s t. Metals), 1931, 47, 378) show th a t  th e  slag has no obvious 
effect on the po ten tia l of these alloys.—J . H . W .

*The Constitution oi the Tin-Rich Antim ony-Tin Alloys. D. H anson and  
W. T. Pell-W alpole (J. Inst. Metals, 1936, 58, 299-308; discussion, 308-310). 
—The constitu tion  of th e  tin-rich alloys of tho system  an tim ony-tin  was 
investigated by means of therm al analysis, microscopical exam ination, and 
electrical resisliv ity  m easurem ents. The liąuidus and  solidus of th e  tin- 
rich phase and  th e  tem peraturo of tho pcritectie reaction are in generał agree- 
m ent w ith tho results obtained by Iw asć, Aoki, and  Ósawa. The solubility 
of antim ony in  tin  is shown to deerease from  10-5% a t  246° C. to  3-5% a t 
100° C.—D. H .

*The Precipitation-Hardening of Austenitic Cobalt-Tungsten-Iron Alloys.
H. Cornelius and F . B ollenrath (Metallwirtschaft, 1936, 15, (25), 559-568).—  
The precipitation-hardening of 3 alloys w ith cobalt 38-2-40-1, tungsten  40-7- 
36-0, alum inium 0-0-4% , traces of carbon, Silicon, and  manganese, and  iron  the 
rcm ainder was investigated by dilatom etric and  m icrographic m ethods and  
by hardness m easurem ents m ade a t  constan t annealing tem peratures between 
500° and 900° C. for periods of up to  300 hrs. I n  alloys ąuenched from  1276° C. 
in w ater very little  hardening occurs on reheating a t  500° C. A t 600° C., 
however, there  is a  continuous increase in hardness during 80-120 hrs., a  
maximum value of over 680 (Brinell) being ob ta ined ; th is m axim um  is 
followed by a very slow deerease in  hardness, sliowing th e  extrem e reluctance 
of the precip itated  8-phase to  coagulate. A t 650°-700° C. a  m axim um  h ard 
ness of over 600 is obtained in  10-12 hrs., and th is again is followed by a 
slow deerease on prolonged heating. A t 900° C. practically  no hardening 
occurs owing to  th e  rap id  coagulation of th e  precip itated  8 a t  th is tem perature  
and to  its greater solubility in  y  which commences a t  750° C. The tim e 
reąuired to  produce m axim um  hardening a t  650° C. depends on th e  ąuenching 
tem perature and  th e  ra te  of ąuenching. H ardening is accelerated by cold- 
working of th e  ąuenched alloy but, a fter th is  trea tm en t, softening a t  900° C. 
is much more rapid . Minimum hardness is obtained by ąuenching from 
1300° C .; a fter th is ąuenching hardening a t  650° C. is accelerated by an  
interm ediate heating a t  900° C. H ardencd alloys havo a  rem arkably high 
ho t-streng th ; th u s a fter ąuenching from  1275° C. and  ageing a t  650° C. for
16 hrs. the alloys liave a  tensile streng th  of more th a n  37 kg./m m .2 a t  750° C. 
Numerous characteristic struc tu res obtained by  various heat-treatm ents are 
shown.—A. R . P .

Non-Ferrous Casting Alloys of High Strength. A. J .  M urphy (T ram . 
Amer. Found. Assoc., 1935, 43, 309—400; discussion, 400-403).—Seo Met. 
Abs., 1935, 2, 582.—J .  E . N.

*Diffusion of Solid Metals and Its Relation to Other Properties. W . Seitli 
and E . A. P e re tti (Z. Eleklrochem., 1936, 42, (76), 570-578; discussion, 578- 
579).—R ead before th e  Deutsche Bunsen-Gesellschaft fiir angew andte physi- 
kalisclie Chemie. In  confirm ation of tho  results obtained in  th e  case of d if
fusion of m etals into lead (Met. Abs., th is vol., p . 78), i t  was found th a t the
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ra tes  of diffusion of copper, cadm ium , indium , tin , and  antim ony into silver 
are dependent on tlie place of th e  m etals in tho periodic table  and  on the ir 
ab ility  to  form  solid solutions w ith silyer.—J . II . W.

♦Compressibilities [Thermal Expansion] and Electrical Resistance under 
Pressure, with Special Reference to Interm etallie Compounds [also Corrected 
Compressibilities of the Elements], P . W . B ridgm an (Proc. Am er. Acad. Arts 
Sci., 1935, 70, (7), 285-317).—The effect of pressures up to 12,000 kg./cm .2 
on th e  volum e and  electrical resistance of the following substances bas been 
stud ied  a t  30° and 75° C .; the results also indicate tlie m ean cocfficient of 
therm al espansion, and the m ean tem perature  coefficient of resistance between 
these tem p era tu res : Ag5Cds, Ag6Zn8, Cu5Cd8, Cu5Zn8, Cu31Sn8, CuZn, AgCd, 
AuZn, AgZn, Cu6Sn, Ag2Al, Mg3Al2, m agnesium -alum inium  alloy containing 
50%  by  w eight of magnesium, Mg2Pb, MgZn2, SbSn, AuSb2, Sb2T l„  m etallie 
germ anium , Ag2S, PbSe, and  PbTe. In  generał, tlie compounds were p re 
pared  by m elting in argon, and  were annealed near the m elting tem perature 
for periods up to 10 days. Compared w ith pure m etals the  compounds usually  
show greater pressure hysteresis, m ore pronounced creep phenomena, and a 
tendeney to  show changes a fter the specimen has been rested  for some m ontlis. 
These irregularities suggest an in ternal eąuilibrium  shifting under pressure, 
and  som etimes w ith  tim e. The observed compressibilities are nearly  always 
m uch sm aller th an  those calculated from  tlie atom ie volumes of the consti- 
tu e n t elem ents. This is to  bo expected if there is im portan t chemical a flin ity ; 
a  high chemical aflinity m eaning a  high in ternal pressure and a low com- 
prcssibility. Tho specific resistances are nearly  always larger th an  those 
expected from  the rule of m ixtures, b u t CuZn and  AuSb2 are exceptions. The 
pressure coefficients of resistance are  alm ost always negative, b u t are less 
num crically th an  those of m etals. Corrected compressibilities o f the elements.—
B .’s early  results for compressibility contain errors owing to  the use of a wrong 
sign in  the correction term  applied for reducing change of length  to  change 
of volume. Tho compressibilities a t  low pressures are  unaffected, b u t a t
12,000 kg./cm .2 the early  volum e changes are  too largo by  am ounts which 
vary  from  1% for iron to  14% for potassium . A table  of corrected yalues is 
giyen. R esults la te r th an  1925 are  no t affected by th is error, b u t all results 
sińce 1925 should stric tly  be corrected by a  sm ali additive term  because of a 
change in  th e  fundam ental com pressibility of iron, for which th e  original 
m ust be consultcd.—W . H .-R .

1'Non-Ferrous Alloy Systems. E . S. Hcdges (A nn. Rep. Prog. Chem., 1935,
32, 105-180).— A reyiew of recent work on tho constitu tion  of non-ferrous alloy 
system s and  th e  m ethods of investigation involved, w ith  particu lar reference 
to  th e  form ation of interm etallie compounds.—E . S. II.

General Rem arks on the Application of Thermodynamics to Chemical 
Eąuilibria in  Homogeneous Systems. M. W . M und (A nn. Soc. sci. Bruxellcs,
1936, [B], 56, 15-34; C. Abs., 1936, 30, 4383).—Among the proofs giyen are 
thoso for Le Cliatelier’s principle (w ithout tho uso of therm odynam ic func- 
tions), and  for tho independence of tho aflinity from tem porary  yariations of 
pressure and  tem perature which m ay occur during the course of a  reaction a t  
“  constan t pressure and  tem perature .”—S. G.

fTwo-Dimensional Diagrams.—Supplementary Note. L. G renet (M etauz,
1936, 11, (129), 118-122).— See M et. Abs., th is vol., p . 75. Some fu rth er 
details in  the in terpre tation  of b inary  eąuilibrium  diagram s aro considered.

—J . H . W.
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II I .— STRUCTURE
(M etallography; M aerography; C rystal S tructure.)

(Continued from pp. 303-306.)

The Preparation o£ Metal Specimens for the Microscope. R . C. S tockton 
(Metallurgia, 193G, 14, (81), 57-58).—A few simple precautions in tho sclection 
and preparation  of spccimens, w hich will give reliablo inform ation regarding 
their structures, a rc  discussed w ith  reference to  th e  shapo of the speeim en; 
spccial m ounting for polishing in  tho case of sm ali specimens, wire, or s t r ip ; 
polishing on the bud , and  preparation  of the  buff. The polishing of soft 
non-ferrous alloys is specially referred to .— J . W . D.

*On the Electrolytic Polishing o£ Copper, Tin, and Their Alloys and Its 
Application in  Metallography. P . .Jacąuct (Buli. Soc. ćhim. France, 1936, 
[vj, 3, (4), 705-723).—Cf. H et. Abs., th is vol., p. 202. W hen copper is electro- 
lyzed anodically in  phosphoric acid solution (530 grm ./litre) and  the poten tia l 
gradually inereased th e  cu rren t inereases rap id ly  to  a  m axim um  then  falls 
sharply to  a constan t y a lu e ; a t  this point a  sm ootli b righ t surface develops 
rapidly w hich is superior to  th a t  produccd by  m echanical polishing. The 
best voltago is 1-9 v . ; a t  1-7 th e  surfaco becomcs milky and  a t  2-1 v. gas 
bubblcs and  p its arc form ed; F o r a-brass 13-15 am p./dn i.2 a t  1-9 v. aro used 
and tho clectrolytc contains 43 grm ./litre  of phosphoric acid. Scratches can 
bo rem ovcd from (a +  (3)-brass a t  9-11 am p./dm .2 (1-9 v.) in acid of 53 grm ./ 
litro concentration, b u t a  b righ t surfaco cannot be obtained. The hetero- 
gencity of a-bronze and  tho (a-S)-eutcctoid aro revealed by  anodic polish- 
etching a t  1-2  am p./dm .2 in  acid of 990 grm ./litre  concentration. L ead and 
tin  can be polished anodically in  a m ixture of 650-750 o.c. of glacial acetic acid 
and 350-250 c.c. of perchloric acid (cl 1-61) using 20-25 am p./dm .2 for lead 
and 15-17 am p./dm .2 for tin . T in-lead  alloys m ay be etched sim ilarly b u t 
a t a  low cu rren t d en s ity ; heterogeneous alloys do n o t give a b righ t surface. 
Tlić theory  of th e  process is discussed and  effects of yarying tho conditions 
aro described.—A. R . P .

Tests to Insure Tube Quality [M icrostructure of Tungsten]. H arry  F . D a rt 
(Electronics, 1936, 9, (2), 32-33).—D. m entions tho use of m etallographic 
inspection as an  aid to  tho production, for uso in radio valves, of tungsten  
filaments having controlled crysta l struc tu re .—J . C. C.

*An Etching Reagent for Zinc and Zinc Alloys. Jak o b  Schram m  (Z. M etall
kunde, 1936, 28, (6), 159-160).—The reagent is prepared  by mixing 51 c.c. of 
eoncentrated potassium  liydroxide solution w ith 50 c.c. of w ater and 20 c.c. 
of eoncentrated copper n itra  te  solution and  stirring  in 25 grm . of powdered 
potassium  cy an ide ; th e  solution is filtered and  trea ted  w ith 2'5 c.c. of con- 
ccntrated citric acid solution before use. E tching takes 10-20 seconds, in 
which tim e th e  zinc phase is coloured dark  brown to black. W hen used on 
commorcial zinc tho iron phase appears as w hite rods or feathered dendrites 
and the lead phase as round w hite dots.—A. R . P.

tSom e Phenom ena of Recrystallization. A. E . van Arkel (Congrls Internat. 
Mines M et. Giol., Seetion dc Metallurgie, 1935, 1, 423-428; and  Rev. M et.,
1936, 33, (3), 197-202).— Rcviews the results of invcstigations on the naturę  
of recrystallization ccntres, tho m can orientations of . crystals form ed by the 
deform ation of a  larger crystal, and  the natu rę  of “ p rim ary ” and  “ secondary ” 
recrystallization.—J . C. C.

*The Effect of Sudden Heating on the Recrystallization of Metals. U saburo 
Yosliida, Saburo N agata, and  C hikara M itsuki (M em. Coli. Sci. Kyoto Im p . 
Univ., 1936, [A], 19, (3), 169-180).— [In  English.] I n  recrystallizing th in  
aluminium plates tho effect on tho num ber of grains of sudden heating to  a  
recrystallization tem peraturo  in  tho germ inative tem peraturo rangę was
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investigated. I t  was found th a t  tlic num ber of grains is m uch greater in this 
case th a n  w hen tho p la te  is gradually  heated  to  tho same recrystallization 
tem peraturo . In  tho case of g radual heating a  few sccds o r crystal nuclei 
which are to be grown to  tolerable size afterw ards in tlic germ inativc tem pera
turo  rango scem to  be form ed among an  immenso num ber of th e  recrystal- 
lized m etal crystals already  in  tho recrystallization rangę lower th an  tho 
germ inative tem peraturo .— S. G.

♦On the Collective Recrystallization of Metals. A. A. B otchvar, N . M. 
Below, and  B. A. G ranovskiy (Zvetnye M etally (Non-Ferrous Metals), 1936,
(3), 86-89).— [In  Russian.] The m axim um  grain-grow th in zinc, alum inium , 
and  copper is obsorved a t  definite tem peratures, nam ely 320°-360°, ■fS95°- 
630°, and  950°-1000° C., respectively. Between these tem peratures and  tho 
m elting po in t tho  grains aro sm aller. The existonce of an  optim um  tem 
peraturo  is ascribcd to  layers of im purities between th e  grains.—N. A.

♦Determination of the Non-Metallic Inclusions in  the Surface of Polished 
Metal Specimens. J .  Czochralski and  W . Sznuk (Wiadomości Instytu tu  
Metalurgii i  Metaloznawstwa ( Warszawa), 1936, 3, (1), 5-6).— [In  Polish, w ith 
G erm an sum m ary.] A sharp needle conncctcd th rough  a  rheosta t to  a  4 v . 
accum ulator and  m illiam m ctcr is draw n across th e  surface of th e  m e ta l; 
evcry drop in  eu rren t is countcd as an  inclusion, the  size of w hich is greater 
tho  greater the th row  of the galvanom ctcr.—A. R . P .

♦On the State of Electrodeposited Metals. G. T am m ann and  H . Jaacks (Z. 
anorg. Cliem., 1936, 227, (3), 249-260).—-The crystallitcs of clectrolytically 
deposited copper have rhom bic dodecalicdral facets parallel to  tho cathodo 
surface. On annealing grain-grow th s ta rts  a t  300° C. and  the grains a t  500° C. 
havo double th e  original cross-scction; a t  600° C. new grains begin to  form  a t  
the expense of tho old. E lectrolytic iron has a  sim ilar fibrous structu re , b u t 
tho fibres are th inner th an  those of co p p er; recrystallization s ta rts  a t  700° C. 
The fibrous structu ro  of electrolytic zinc rem ains unchanged up to  400° C. 
The superior hardness of electrolytic m etals is no t due to  occluded hydrogen 
sinco th is is rcm oved on heating a t  400° C. (nickel), 250° C. (iron), or 350° C. 
(chromium), whereas a t  these tem peratures thero is only a  very slight fali in 
h ard n ess; appreciable softening of nickel occurs a t  600° C. and  of electrolytic 
iron  a t  550° C. E lectro ly tic zinc dissolves more slowly in  acids th an  does 
pure m elted zinc b u t i t  loses th is passivity  a fter annealing a t  415° C.—A. R . P .

X -Ray Methods of Diffraction Analysis as Applied to Electroplating Problems. 
H erbert R . Isenburger (M onthly Rev. Am er. Electroplaters' Soc., 1936, 23, (6), 
13-24).—Modern practice and  apparatus is described in  simple language.

— A. R . P .
♦Determination of the Number of Microcrystals by X -Ray Diagrams. G. S.

ShdanOT and  V. I. Iveronova (Zavodskaia Laboratoria (Works' Lab.), 1935, 4,
(10), 1235-1242).— [In  R ussian.] Tho rclatiye num bers of crystals were 
calculated in  u n it volumes of copper and  5-10%  zinc brass, consisting of 
m icrocrystals (10-3—10-3 mm.) and  freo from  tex tu re , from  tho oxpression 
n  =  N 0lpd  V — N 0p ,V , where n  is th e  interference num ber, pv tho  averago 
probability  of roflections per volum e, and  N 0 tho num ber of m icrocrystals 
per u n it volum e, V ; p v and  V  a re  determ ined by  the  dimensions of tho 
diaphragm , tho focal length, and  th e  shape and  dim ensions of th e  specimen, 
and  depend on tho angle of incidence of tho X -rays. U nder uniform  con
ditions of photography pv and  l7 are constant. The num ber of spots on tho 
D ebye ring derived from  tho hlcl piano was determ ined under the microscope. 
As the annealing tem peraturo  is raised from 275° to  475° C. th e  inerease in 
tho num ber of crystals is greater tho higher the zinc content. To calculate the 
absolute ą u a n ti ty  of m icro-crystals i t  is necessary to  know tho volum e V 
illum inated  and th e  average probability  of reflection pv ; V  is calculated from 
tho cone of spread of the prim ary  pencil, and  pv from the d istribu tion  of the
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convcrgcncc co nos. G eometrical constructions arc given for calculating tlie 
ncccssary d a ta  for flat-plato specimens for a  givcn appara tu s and  cam era 
sct-up. Tho absolute num ber of crystals C (num ber of recrystallization 
centres) an d  W  (linear recrystallization  velocity) can bc determ ined by  v. Goler 
and Sachs’ formuła: (Met. Abs. (J . Inst. Metals), 1932, 50, 671) if tho tim e of 
complete annealing and  th e  num ber of crystals per u n it volum e aro determ ined 
expcrim entally. The calculated  yalues for O and  W  for the alloys exam ined 
are in  good agreem ent w ith  those obtained by K arnop  and  Sachs (./. Inst. 
Metals, 1930, 43, 523).— D. N . S.

*The Structure of Aluminium Carbonitride. M. v. S tackclbcrg and  K . F . 
Spiess (Z. physikal. Chem., 1935, [A], 175, (1), 140-153).—A1SC3N  has an  
hexagonal struc tu re , a — 3-280, c =  21-55 A., 2 molecules in  th e  u n it celi, 
space group C\v, atom ie positions (a) 0 0 v , 0 0 £ +  v , (b) £ f  u, § £ J  +  «• 
The lattico constants bear a simple relation  to  thoso of A14C3 and A1N; the 
la tte r  has a =  3-104, c =  4-965 A. A pparcntly  A1N can dissolve a sm ali 
am ount of A1,C3 w ith a  corrcsponding broadening of th e  lattice.—B. BI.

*0n the State of R are-E arth  Elem ents in  a Metallic Space-Lattice. V. I . 
D rojjina and  R . I .  Jan u s  (Zhurnal eksperimentalnoy i teoreticheskoy F izik i (■/. 
Kxper. Theoret. Pliysics), 1936, 6, (3), 250-255).— [In  R ussian.] The tem 
peraturo relation  of magnetie susccptibility  of cerium  and  praseodym ium  was 
investigated. F o r cerium  th e  magnetie m om ent (p) is 11-4 Mw, and  th e  Curie 
point 0 + 6 °  K . ; fo r praseodym ium  p  is 16-0 Mw. and  0  +  2° K . F rom  
comparison of th e  ac tu a l w ith  tho theoretical yalues of p  i t  is concluded th a t  
the lattico s truc tu re  of these m etals is sim ilar to  th a t  of te rvalen t chemical 
compounds.—-N. A.

♦Theory of MetaUie Crystal Aggregates [Density and Energy Changes in 
Cold-Worked Copper and Iron]. Charles G. M aier (Metals Technology, 1936,
3, (3), 50 p p . ; A .l .M .M .E . Tech. Publ. No. 701; and  (sum m ary) Light 
Metals Research, 1936, 4, (17), 276-277).— (1) Copper wires wero cold-workcd 
in different ways (drawing, rolling, and  tw isting) and  th e  density  m easured 
after different am ounts of deform ation. The results arc complex, and  tho 
density m ay either increase o r decrease on working according to  the  m ethod 
of deform ation and  the prelim inary annealing tem perature. An initial 
dccreaso in  density  m ay bc followed by an  increase a t  higher deform ations, 
or vice versa. A t 20° C. the density  of copper m elted and solidified in  a yacuum  
was 8-94153, b u t when helium  pressure was applied during solidification tho 
density was 8-94331, and  a  single crysta l sam ple gavo the  valuc 8-95285. 
These yalues are greater th a n  th a t  of 8-9291 reąuired  by the la ttice  spacing 
measurem ents of Owen and  Y ates (Met. Abs. (J . In st. Metals), 1933, 53, 130) 
who, according to  M., used too low annealing tem peratures to  ob tain  complete 
recrystallization. There are inconsistencies betw een the directly  determ ined 
“ stored ” energy in  torsional cold-working, and  tho changes of energy and 
heat content calculated therm odynam ically  from  considerations of lattico 
distortion. (2) Changes in  density  and  cocrcive force in  cold-workcd iron wero 
also investigatcd. (3) A ttem pts aro made to  oxplain these results by assum- 
ing th a t  worked m etal contains a  new phase cxisting a t  in ternal crystal su r
faces, and of g reater density  th an  th a t  of norm al m etal. The obseryed density  
changes are  th en  the  n e t resu lt of two in ternal changes of density. This is 
term ed tho “ idem sorption hypothesis,’1 and  tho new phase is regarded as 
partly  resembling an  adsorbed film.—W . H .-R .

♦Deformation and Lattice Constants [Gold-Silver Alloy]. A rthu r Phillips 
and R . M. Brick (Metallwirtschaft, 1936, 15, (24), 541-542).—T he la ttice  con
stan ts of a  gold-silver alloy w ith  75 atom ic-%  of gold a fter drawing to  various 
degrees of reduction (2-95% ) and  annealing a t  900° C. vary  only w ithin a 
rangę of 0-0011 A., b u t m ostly come w ithin th e  yalue of 4-0676 ±  0-0003 A. 
(Cf. W assermann, Met. Abs., 1935, 2, 594, and W iest, ibid.)—A. R . P .
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♦Analysis o£ Broadening of X-Ray Reflections by Strain. S. O. Rico (Phys. 
Rev., 1936, [ii ], 49, (11), 862).—A bstract of a  paper read before tho American 
Physical Socioty. I n  tho in terpre tation  of X -ray  m easurem ents of tho reflec- 
tion  of “ monochrom atie ” rad iation  from a crystal piano i t  is often desirablo 
to separato two effects, ono duo to variations in tho la ttice  spacing of the planes 
and  the  o ther duo to  variations of tho w ave-length. In  the present case it 
was desired to  know tho  d istribution  of la ttice  spacings in  a  m ateriał, having 
given (1) tho  function relating  X -ray  in tensity  to  th e  angle of reflection, and 
(2) tho d istribution  of in tensity  in  th e  X -ray  line, which is given by reflection 
from  a m ateriał having constan t la ttice  spacing. T his involves solution of

/ -f 00
/ a(0  — u )fd(u)du for f d(u) w hen the o ther

two functions are given. Tho solution m ay bo w ritten  as a Fourier integral, 
which for th e  special case/,\(0) =  q/[ 1 rO2 +  sO1], and  F(0) =  Q/[ 1 - f  RQ- - f  
/S0‘] becomes

r lu \ =  (M  +  N )n •£> S  V +  __ _____ Z (p  - f  2N  +  2kn)
Jd Tt(m +  n )N  (p 2 b i)2 +  m2 (p +  2 N  +  2Jcn)2 -f- u 2_

I le re  q =  2ms^jv., r =  2 ( m - n " ) s ,  s  =  1 ftm - — n-), z  — (m — n )jm  +  n ; 
Q, R , S , and  Z  aro sim ilar expressions in  M  and N ; and p =  (M  — Ń ) — 
(>n — n). T lie inean sąuare values of tho functions /a(0), i'{0), and f d(0) are, 
respoctiyoly, m - — ?i2, 31" — N -, and  (it/2 — N 2) — (m- — n-). Tlie fae t 
th a t th e  m ean sąuare yaluo of F(0) is tlie sum  of tho m ean sąuare values o f 
th e  o ther two functions is also given by  a  moro generał argum ent previously 
known.— S. G.

♦Energy and Lattice Spacing in  Strained Solids. G. R . Stibitz (Phys. Rcv., 
1936, [ii], 49, (11), 862).—A bstrac t of a  paper read  before the A m erican P hysi
cal Society. I f  an  elastieally  isotropic substance is strained by means of 
principal stresses F x, Fv, F„ the distance d  betw een a  pair of planes liaving 
direction angles 0 and i/r will become d +  Ad, where E A djd  — (F x — \>F — 
yF ,) sin i/r cos 0 +  (F v — vi'1x — vF2) siu </r sin 0 +  (F , — vF x — vF y) cos <fi. " E  
is Young’s m odulus and v Poisson’s ratio . From  th is form uła a relation 
m ay be deduced between th e  d is to rtion  of tho la ttice  and  tho potential energy 
of in ternal stra in  in  cold-worked crystals. In  particu lar, if tho stresses aro 
assum ed independent, and  oriented a t  random  (whieli implies th a t  TT2 — 
F y2 =  F  2 — F 2 and  FXFV — FXF , =  FVF, =  0, and  also th a t  tho m ean 
values of the trigonom etric functions arc a ll zero), th e  m ean sąuare percentago 
change in  spacing comes o u t a t  onco to  be E -A d2jd2 =  7^(1 +  2v2) ; b u t 
under theso conditions tlie poten tia l enęrgy due to  th e  stra in  is V — 3 F 2/2. 
H ence Ad2jdr — (2F /3 i?)(l +  2v2). As th e  broadening of X -ray  lines, due , 
to  stra in , is deduciblo from A d2/d2, th is  form uła is eąuivalent to  a  relation 
betw een such broadening and tho po ten tial energy of stra in  acąuired in  the 
process of cold-working.— S. G.

♦Energy of Lattice Distortion in  Hard-W orked Permalloy. F . E . H aw orth  
(Phys. Rev.. 1936, [ii], 49, (11), S63).— A bstract of a  paper read before tho 
A m erican Physical Society. By using a  focussing cam era and  Fo radiation, 
th e  lattico d isto rtion  produced by  severe cold-working of Perm alloy (70% Ni) 
was studied  by m easuring the broadening of tho reflection of the K a doublet 
by  th e  (311) planes. The broadening deereases on annealing and recovery 
is com plete a t  650° C., w hen the b read th  of th e  X -ray  in tensity  curvo a t  half- 
maxinnim  is as sm ali as th a t  obtained by use of tlie tw o-crystal speetrom eter. 
The m ean sąuare d istortion in the la ttice  spacing duo to  cold-work is derived 
from  the X -ray  measurem ents a fter photom etering th e  X -ray  film, eonverting 
the  curve into an  X -ray  in tensity  curve, fitting th e  la t te r  w ith an  empirical
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eąuation and using the analysis giyen by  Rice (abstract abovc). Tho energy 
of the d isto rtion  is then  calculated by  using S tib itz’s eąuation  (preceding 
abstract). The root-m ean-sąuaro d isto rtion  was found to  be 0-31% of the 
lattice spacing a fter the m ateriał had  been reduced 96%  in  area by  cold- 
working. A fter annealing a t  650° C. no d istortion was detcctable (accuracy 
about 0 '01%  of th e  la ttice  spacing). The energy of distortion  in th e  hard- 
worked condition is found to  be 23 X 10° ergs/cm .3 or 0'068 cal./grm .—S. G.

*The Determ ination of the Size and Shape of Crystal Particles by X-Rays. 
A. L. P atterson  (Phys. Rev., 1936, [ii], 49, (11), 884).—A bstrac t of a  paper 
read before the A m erican Physical Society.—-S. G.

Atomie Dimensions from the Coefficients of Compressibility and Thermal 
Expansion. G. F . D jang (J. Ghem. Physics, 1936, 4, (8), 530-532).— Starting  
from the eąuation  of sta te  p — K (V  — F 0) /F 0 =  R T jV  — V0, th e  relation  
a„/(3 =  R / ( V — F 0) is derivcd, where F 0 is identified w ith  tho ac tua l volume 
occupied by one mole of atom s or molecules. Values of th e  rad ii of atom s 
for different elem ents are calculated from tliis relation  and  com pared to  tho 
values obtained from  crysta l analysis. The possibility of using th e  relation 
aa/|3 =  R /(V  — F 0) to  estim ate molecular dimensions in the liąu id  sta te  is 
also referred to .— S. G.

*Theory of Brillouin Zones and Symmetry Properties of W ave-Functions in 
Crystals. L. P . B ouckaert, R . Smoluchowski, and  E . W igner (Phys. Rev., 
1936, [ii], 50, (1), 58-67).—Theoretical. The theory  of B rillouin zones is 
developed from tho point of vicw of group theory. The simplc cubic, and  the 
face-eentrcd and  body-centred cubic lattices are investigatcd, and  the difierent 
possible types of zones aro deseribed.—W . H .-R .

♦Structure of the Extremely Soft X-Ray Absorption of Solids [Lithium and 
Magnesium]. H . M. 0 ’B ryan (Phys. Rev., 1936, [ii], 49, (12), 944).—A note. 
Typical m icrophotom eter curves of th e  absorption bands of films of lithium  
and magnesium m eta l on celluloid are reproduced and  discussed.—W . H .-R .

♦On the Theory of the Reflection of X-Rays by Crystals. Ch. M auguin (./. 
Phys. Radium , 1936, [vii], 7, (6), 233-242).—A theoretical investigation of 
the reflection and  transm ission of X -rays by  crystals in continuation of tho 
theory of D arw in (P h il. M ag., 1914, 27, 325, 675).—W . H .-R .

The New Crystallography. AV. L. Bragg (Proc. Roy. Soc. Edinburgh,
1935, 55, 62-71).—A generał lecture, in  which one section deals briefly w ith 
alloy structurcs.—W. H .-R .

IV.— CORROSION

(Continued from pp. 307-310.)

♦The Corrosion of Eąuipm ent [Iron and Brass] in Synthetic Rubber P lant
No. 2. Yu. A. Beletzkii and  E . A. Puchnina (Sintet. Kauchuk, 1936, (2), 23- 
26; C. Abs., 1936, 30, 4717).— [In  R ussian.] E xperim ents w ith  iron  and 
brass are deseribed. B oth  wero a ttack ed  by various liąuids.—S. G.

♦Corrosion of Magnesium and Magnesium Alloys.—H . H achie Sawam oto 
(Suiyokwai-Shi (Trans. M in . Met. A lum n i Assoc.), 1936, 9, (1), 39—16).— [In  
Japancsc.J T he ra tes of corrosion of magnesium and magnesium alloys in 
dilute acid and  aąueous sodium chloride solutions were com pared by measure- 
m ent of the gases evolved. The addition  of cadm ium  to magnesium improves 
the corrosion-resistance, though no t to  so g rea t an  ex ten t as manganese or 
zinc (cf. Met. Abs., th is  vol., p. 157).— S. G.

tSome Recent Inyestigations on the Corrosion of Tin. D. J .  M acnaughtan 
and E . S. Hedges (Congres Internat. M in . Met. Geol., Section de Metallurgie,
1935, 2, 177-183; also Rev. M it., 1936, 33, (7), 431-437 ; and  (in English) 
Tech. Publ, Internat, T in  Res. Develop. Couneil, Series A ,  1936, (34), 1—13).—
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lle ad  a t  tho In ternational Congress of Mining, M etallurgy, and  Applied 
Geology, Paris. A review of research on tho atm ospherie corrosion of tin , 
th e  dissolution of tin  in  aąueous electrolytes, th e  electrochem ical relations of 
tin  and  iron and  the ir influence on tho corrosion of tinp late , w ith  special 
reference to  defects in th e  tin  coating.—E . S. II .

*0n  the Corrosion of the Zinc Gutters and Sheets on Bitumen-Coated Roofs. 
E . Deiss (M itt. Materiał., Sonderheft 27,1936, 93-105).—F our cases of corrosion 
were inyestigated. U nder tho action of sunlight and  m oisture tho bitum en 
becomes p a rtly  oxidized and  tho surface layers deyelop an  acid reac tio n ; tho 
acids aro washed aw ay by tho action of dew and  rain-w ater and  the rcsulting 
solution a ttaeks th e  zinc. Tho m echanical action of th e  falling raindrops, 
tho presenco of smoko, flying ashes, or dust, and  tho composition of the zinc 
p lay no p a r t  in  th e  corrosion.—B. BI.

*The Influence of Light on Electrode Potential and Corrosion Phenom ena of 
Certain Non-Ferrous Metals. C. O. B annistcr and  R . R igby (•/. In s t. Metals, 
1936, 58, 227-244; diseussion, 245-253).—A reyiew is giyen of previous work 
on tho effect of light on the corrosion of non-ferrous m etals. A simple ap p ar
a tu s  is described for the  exam ination of the effects of ligh t on zinc, lead, 
copper, alum inium , &c., under corroding conditions in conjunetion w ith 
which a  continuous record of changes in  e.m.f. is mado by  the uso of a  tliread- 
rccorder. The influenco is shown to bo considerable in th e  case of lead and 
zinc, b u t only in  th e  presence of ox37gen, tho aerated  and illum inatcd electrode 
becoming more m arkcdly  cathodic. A  moro elaborate appara tus is then 
described arranged to  allow perfect control over th e  oSygen supply to  tho 
m etals under exam ination, and  very  m arked response to  illum ination is shown 
in tho case of zinc and  alum inium . In  tho  case of the la t te r  m etal records 
showing ac tiv ity  over 5 days are  given. The m axim um  effect is obtained 
w ith ligh t in  tho violet and  near u ltra-vio let region, and th e  mechanism of tho 
action suseested  is the catalysis of the form ation of protective oxido films.

—C. O. B.
On Erosion and Corrosion of W ater Wheels in Turbines and Pumps.

Saiicliiró U eliim aru (Trans. Soc. Mech. Eng. Japan, 1935, 1, (4), 282-283).— 
[In  Japanese and  in  English in  suppt. pp. 82-83.] Erosion in  turbino runners 
and  pum p im pellers is traced  to  the rubbing action of solid m atters contained 
in  th e  w aters, while corrosion is due to  chemical action on th e  wali m etal 
and  always follows th e  appearance of eavitation  in  flow. D ifferent positions 
in  the wheel yano and  w ali surface, where such eavitation  is likely to  occur, 
a re  considercd w ith reference to  a  slow-running low-prcssuro turbinę, a  centri- 
fugal im peller, an  aerofoil, and  a  propeller pum p, and  i t  is shown th a t cavita- 
tion  and  corrosion seem to  occur along th e  back of the blade, while erosion 
always appears on th e  fron t face of th e  blado bo th  in pum p and  turbinę.

—J . AV. D.
*Corrosion-Resistance of Welds. ------ Biirgel (Avtogene Metallbearbeilung,

1936, 29, (10), 148-154).— An in troductory  diseussion of corrosion phenom ena 
and  tho  effects of the chemical and  physical properties of a  m ateriał on its 
resistance to  corrosion, is followed by  an  account of corrosion tests on welded 
t e s t - p i e c e s  of a  s p e c ia l  bronze, Admiro (coppor 50, zinc 38, nickel 10, m an
ganese 2, iron 0-25%, and  a lum in ium ); Monel m e ta l; 98-99%  alum in ium ; 
and  H ydronalium  (S ilico n  0-3, manganese 0-4, magnesium 7-8% ). The welds 
were made by the oxy-acetylene proecss, and  no ham m ering or heat-trea tm en t 
was carried out. The test-m edia were : oils, liąu id  fuels, alcohol, aeetone, 
acids, dye-, m ordant-, and  bleacli-solutions of different typcs, c o o lin g  tow er 
conditions, and  atm osphere. The am oun t of a tta ck  was estim ated  by in- 
spection, 5 degrees being recognized from  “ scarcely a ttacked  ” to  “ completely 
destroyed.” The results aro exprcssed graphically and  some photographs of 
tho corroded test-pieces are given. I t  was found th a t  good-quality welds
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had, in all cascs, a  corrosion-resistanco a t  least as high as th a t  of the par en t  
metal, and, in  some cases, even higher. The m ost vulnerablc p a r t was often 
the zone of largo grain-sizc a t  tlie weld boundary .—H . W . G. H .

Researches Relating to the W ork of the Frencli Commission on the Cor
rosion of Aeronautical Metallurgical Products. [C-l G rard, R . Legendre, and  
R. Lccceuvrc (Congris Internat. M ines M U. Geol., Section de Mćtallurgie,
1935, 1, 399-409; and  Iiev. M it.,  1936, 33, (3), 178-188).—Tho w ork of tho 
Commission, se t up  in  1926, is confinod to  a  stu d y  of tho corrosion of aero
nautical ferrous and  non-ferrous m aterials in  m arinę atm ospheres and  sea- 
water. Im portance is a ttached  to  hoterogeneity in  tho m aterials. A tten tion  
has been d irected to  tho stu d y  of solution potcntials, th e  establishm ent of 
laboratory corrosion tes ts  and  th e ir corrclation w ith  serricc tests. A lis t of 
completed researches, w ith notes on w ork i u progress, is appended.—J .  C. C.

*The M easurement of Stray Currents. ------ Boningcr (Gas- u . Wasserfach,
1936, 79, (1), 5-13).—M ethods of m easuring s tray  cu rren ts in  underground 
pipes arc critically  reviewed. A system atic invcstigation has been mado to  
cliscover the sources of, and  m ethods of avoiding orrors.— B. BI.

The Drop Test. U . R . E vans (Congris Internat. M ines M it. Geol., Section  
de Mitallurgie, 1935, 1, 419-422; and  Eev. M it.,  1936, 33, (4), 217-220).—  
In  the drop te s t, observations arc  mado of tlie corrosion produccd by drops 
of liquid placed on tho  m etal surface under cxam ination. Tem peraturo and  
atmospliero can bo controlled, and  tho valuo of protcctivo coatings investi- 
gated. S tatistical analysis of tho  resu lts providcs inform ation on bo th  ra te  
and probability  of a ttack . Investigations by U . and  his collaborators, using 
this m ethod, aro briefly reviewed.—J .  C. C.

The Modem Testing of Motor Fuels for the High-Speed Type of Auto- 
motive Diesel Engine. A. H agem ann and  T . H . H am m erich (•/. Inst. Pelrol. 
Tech., 1936, 22, (153), 515-539).—Tho m ethod of carrying ou t corrosion 
tests on coppcr or zinc s trip  is described. Investigations w ith  17 oils on 
strips of coppor, iron, alum inium , and  zinc resultcd  in  very  slight a tta ck  on 
iron and alum inium , w hilst th e  copper w as a ttacked  by  sulpliur and  the zinc 
was dissolved as a  m etallic soap. Tlie influenco of tem peraturo on tho ra te  
of a ttack  is shown graphically in  tho cases of copper and zinc.—P . M. C. R .

V.— PROTECTION

(Continued from p. 310.)

♦Study of the Hardness of Aluminium Oxide Obtained in Anodic Oxidation.
Andrć H ache (M itaux, 1936, 11, (129), 116-117).—Sincc th e  usual m ethods 
of measuring tho  hardness are n o t possible w ith  anodically formed alum inium  
oxide owing to  its  extrem e tenu ity , tho load nocessary to  m ake a  tungsten  
Carbide poin ter penetrato  tho skin is taken  as th e  measure. W lion th e  skin 
is punctured, an  electric c ircuit is com pleted w ith  th e  alum inium  basc. Tho 
hardness, th u s defined, is found to  depend a t  Iow tem peratures and  b a th  
compositions solely on tho num ber of coulombs w hich have crossed tho 
electrolytic b a th  and  w hich determ ino tho thickness of tho alum inium  oxido 
film.—j .  H . W.

The Pylum in Process for the Protection of Aluminium. ------ (A lum inium
and Non-Ferrons Reiu, 1936, 1, (9), 434-436).—Im m ersion of alum inium  for 
3-10 m inutes in  a  boiling solution of “ Pylum in ” pow der (composition no t 
stated) produccs a coating to  which p a in t and lacąuers adhere firmly, and  
which has definite corrosion-resisting properties of its own.—J .  C. C.

♦Influence of Surface Cuprous Oxide Inclusions on the Porosity of H ot- 
Tinned Coatings on Copper. W . D . Jones (J. Inst. Metals, 1936, 58, 193- 
198).—A study  of tho causes of porosity  of tin  coatings on copper shows
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inclusions of ouprous oxide to  bc one of tho m ost im portan t. Am algam ation 
is suggested as a rap id  means óf estim ating probable porosity. Various 
m ethods for reducing porosity aro d iscussed ; these inelude cathodic tre a t
m ent in  caustic soda solution, and  trea tm en t w ith  liypophosphorous acid. 
Oxygen-free copper is recom mended as the best m ateriał to  cmploy if non- 
porous coatings arc to  be obtained.—W . D. J .

*The Hot-Tinning of Copper : The A ttack on the Basis Metal and Its Effeots. 
E dw ard  J .  Daniels (./. Inst. Metals, 1936, 58, 199-205).—A stu d y  was made 
of th e  na tu rę  and  cx tcn t of tlie a tta ck  of copper by  tin  and  solder during 
hot-dipping. I t  is shown th a t  th e  com pound layer is invariably  duplex, 
consisting of Cu3Sn and Cu„Sn5. This layer brcaks up under solvent a ttack  
and  is rem oved from  th e  basis m etal alm ost as fas t as i t  is form ed. Con- 
tam ination  of tho b a th  and  coating owing to  th is action increases rapidly  
with; increase in  tem peraturo  and  causes im portan t effects on the sinoothness 
of tin  coatings to an  cx ten t th a t  is influenced by tho  degree of tho con- 
tam ination  and  the  cjuality of th e  basis m etal.—E . J .  D.

Joint Discussion [on the Hot-Tinning of Copper]. ------  (J . In s t. Metals,
1936, 58, 205-210).—Discussion on the papers by Jones and  Daniels (pre
ceding abstracts).—-S. G.

The Automatic Grading of Tinplates. ------ {Mech. World, 1936, 99, 271-
272).—A new m achinę, wherein tim e and g rav ity  dcvices control tho sorting 
of tinplates according to  the ir weight, is illustrated  and  described.— P. J .

A Comparison of Galvani2dng Processes. R ichard  Saxton (Mech. World, 
1936, 99, 269-270, 272).-—Briefly describes th e  four processes in  use to-day 
for zinc-coating iron or steel. The h o t proccss, w hich has tho w idest applica
tion , is d ea lt w ith  more fully th an  the o ther m ethods. I t  is cheaper than  
tho electrodeposition m ethod, which, however, is gradually  superseding it, 
where streng th  and  ductility  are reąuired  to  be unim paired. O ther dis- 
advantages of th e  ho t process are lower corrosion-resistanee, due to  non- 
uniform ity and  porosity of the co a tin g ; less adheren t co a tin g ; higher spelter 
consum ption for w eight of m etal t r e a te d ; and  high w aste by dross form a
tion. Shcrardizing and  spraying also have the ir practised applications. The 
features bearing on th e  cconomics of each process aro discussed.—F. J .

The Development and Control of Spangles on Galvanized Iron.—IX. 
W allace G. Irnhoff (Metal Cleaning and Finishing, 1936, 8, (3), 143-146, 
156).—Additions of antim ony and  cadm ium  to  th e  m olten zinc used in 
galvanizing produco a  pearly  spangle w ith a duli finish, the crystals produced 
by  antim ony being much sm aller th an  those produced by cadmium. Excess 
of antim ony m ust bo avoided as i t  produces a  yellow sm ear, b u t th is can be 
obviated if a  little  tin , cadm ium , or alum inium  is also added. A ddition of 
0-1-0-2%  of cadm ium  to th e  galvanizing b a th  produccs a  largo fern-like 
crystal and a  moro ductile coating.—A. R . P .

*The Action of Molten Zinc on Iron  and on Ordinary and Special Steels [in 
Galvanizing Baths]. I . M usatti and  A. L a  Falce (Congris Internat. M ines 
M et. Geol., Seclionde Mćtallurgie, 1935,2, 121-129 ; and  Metallurgia italiana, 
1936, 28, (1), 1-17 ; C. Abs., 1936, 30, 4448).—The corrosion of various types 
of steel by m olten zinc a t  460°-520° C. was measured. Corrosion is little  
affected by the addition  of ca rb o n u p  to 0-2-0-3% , b u t increases rap id ly  w ith 
greater carbon content, becoming yery severe for 0-5% or more carbon. Silicon 
has a m uch greater effect on corrosion, 0-2%  S ilicon  giving about 3 times and 
0-87% Silicon  about 15-20 tim es tlie am ount of corrosion of silicon-free steel. 
Manganese in  the am ounts norm ally present (0-03-0-37%) has practicallv  no 
influence. Chromium has very little  influence, 0-56% causing about 50%  more 
corrosion th an  for a  chromium-free steel. N iekel (about 5% ) improves the 
resistance so th a t  it  practically  counterbalances the effect of chromium. 
The corrosion-resistance of stainless steel and chromium-nickel steel (18: 8)
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is about equal to th a t  of low-carbon s tee l; su lphur up to  0-080%  and  phos
phorus up to 0 055% do n o t affeet corrosion appreciably. Inoreased tem pera
turo inereases corrosion in  a ll cascs, tem peratures of 480° C. o r morę causing 
a marked inerease, tho corrosion of 18 : 8 steel a t  520° C. being 3 times th a t  
a t 460° CI.—S. G.

*An Electrolytic Test for Zinc Coatings on W ire. S. C. B ritto n  (J. Inst. 
Metals, 193G, 58, 211-222; discussion, 223-225).—A te s t for zinc coatings on 
wires has been designed to overeome th e  objections to  tes ts  based on chemical 
tlissolution. Two tes ts  are p ro p o sed : a  stripping te s t designed to  estim ato 
the weight of coating w hich m ust bo rcm oved by uniform  a ttack  beforo the 
iron base is cxposed, and  a  w rapping trea tm en t followed by a  stripping te s t 
(lcsigned to gauge tlic liability  of a coating to  crack. The stripping te s t is 
carried ou t by olcctrolysis in  a  spccially designed celi, a  fixed eu rren t density 
being employed so th a t  each u n it of testing  tim e corresponds to  a known 
weight of co a tin g ; a t  th e  end of tho tes t, a  sh o rt dip in  copper sulphate 
solution serves to  show w hether tho iron  base has been exposed. Tho te s t 
is prim arily intended to  ascertain  w hether a  coating m eets a  specifieation, 
but it  can also be used to  determ ine the ac tua l thickness of coatings. P o ten tia l 
measurements m ade during strippings provide inform ation as to  the s tru c 
ture of coatings. Tlius, i t  has been shown th a t  closo-wiped coatings and 
galvanncaled coatings consist alm ost entirely  of zinc-iron alloy. F ield  tests 
are dem onstrating th a t  the  te s t described gives satisfactory  results for 
conditions of atm ospherio exposure while th e  Preece te s t has m arked short- 
comings.—S. C. B.

tProtectiye Finishes on Zinc. S. W . K . Morgan and  L. A. J .  Loddcr 
(Monthly Rev. Am er. Eledroplałers’ Soc., 1936, 23, (7), 5-20).—The following 
processes aro critieally  reviewed : electroplating, electrolytic filming, painting, 
cnamelling, lacquering and  varnishing, and chemical colouring.—A. 11. P .

[Non-Ferrous Metal] Clad [Steel and Iron] Sheets of Large Dimensions—A 
New Constructional Materiał. E . Schone (Metallwirtschaft, 1936,15, (10), 232- 
236).—R ecently a  process has been developed in  G erm any for the manu- 
facture of yery  large iron  or steel sheets clad on one or bo th  sides w ith  a  
corrosion-resistant non-ferrous m etal sucli as niokel, Inconcl, o r Monel m etal. 
The thickness of the coating can bo regulated to  any  desired cx ten t to  m eet 
the conditions arising in  use. Largo yessels for chemical use havc been 
construoted of these m aterials, tho  jo in ts being made by welding. To obtain  
a satisfactory weld the  two edges aro placcd together and  a  V-shaped groovo 
made from  the inside and from  the o u ts id e ; ono groove is th en  welded using 
a  iiller rod  of tlie ferrous m etal and  th e  o ther is finally filled up  by  means of 
a  filier rod  of tho non-ferrous cladding m etal. M any exam plcs aro giyen of 
the uses of these m aterials.—A. R . P .

Pouring-On of Metal Coatings—A New Metal Coating Process. K u rt 
Nisclik (ObcrjIdchentechn.it, 1936, 13, (10), 111-114).—M etal bands, e.g. broad 
iron strips, m ay be coatcd w ith  brass, tin , zinc, lead , &c., by  passing them  
through two pairs of rolls and  casting th e  desired m etal in  a broad th in  
stream  on tlie upper surface while the lower is heated by a  series of burners, 
the operations being conducted as th e  m etal passes betw een the two sets of 
rolls. The necessary apparatus is described w ith  reference to  diagram s and 
illustrations.—A. R. P .

Metal Spraying. A. E . Phipps (J. Incorporated Brewers’ Guild, 1936, 22, 
(260), 156-161).—An account is given of th e  m olten m etal process, using the 
Mellozing pistol.—H . W. G. H .

Aluminium in Transformer Oil. F . J .  M atthew s (Mech. World, 1936, 99, 
72).—The pain ting  of a  transform er w ith alum inium  pa in t was found to  bo 
tho causo of failure of tlic oil in  tho transform er. I t  is suggested th a t any
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cąu ipm ent liable to  in terior dam age in  this w ay should bc k ep t closed when 
pain ting  by m eans of a  spray gun.—F . J .

Paint in  the Petroleum Industry. II . 13. Footncr (Patrol. T im es, 1930, 
[N.S.], 35, (898), 399-408).—Aluminium pa in t is recom m cndcd for use w ith 
a  prim ing coat in  tho protection  of potroleum  ta n k s : i t  is n o t satisfactoiy 
w hen applied d ireet to the m etal. I t s  special value lies in  its high refleeting 
power, which is retained for a  longer period th an  is th a t  of m ost w bite paints. 
A specification is suggested for alum inium  pow der intendcd for usc as 
pigm ent.—P . M. C. R .

V I — ELECTRODEPOSITION

(Continued from p. 311.)

Estim ation of Free Cyanide in  Cadmium Plating Solutions. J .  Dawson. 
E . E . H alls (Mclalhirgia, 1930, 14, (81), 75-76).— In  correspondence resulting 
from  an  article on th e  analy tical control of cadm ium  electroplating solutions 
(cf. M et. Abs., 1934,1, 307) D . sta tes tho diflicultics experienced in estim ating 
free cyanide in  p lating  solutions, and  gives tho results of experim ents carried 
o u t to  determ ine th e  reason for such widc variations. Theso critieism s and 
experim cntal results arc carcfully exam ined and  dealt w ith  by th e  au thor 
(E. E . H alls) a fter a  re-exam ination of th e  original d a ta , a  new search of 
ayailable lite ra tu rę , and fu rth er experim cntal w ork along lines pertinen t to 
the critieisms m ade. This la t te r  work is included in  the correspondence.

—J .  W . D.
♦The Theory of Electrolytic Chromium Plating. R obert W einer (Z. Elelc- 

trochem., 1936, 42, (Ta), 377-397).—E arlier w ork and  th e  p resent situation  
as regards chrom ium  plating  arc reviewed, and  the results of current density - 
po ten tia l m easurem ents in  the chrom ium plating  of the p latinum  and  non- 
platinum  m etals are described. The effect of tho am ount of su lphate in  the 
clectrolyte, tho ra te  of increase of po ten tia l, p re-trea tm en t of th e  cathode, 
th e  cathode film, the  chemical effect of sulphate additions, and  ehloride- 
containing electrolytes are discussed.—J .  H . W.

Some Recent Developments in  Chromium Plating. H erbert R . Simonds 
(Iron Age, 1936, 138, (3), 38-42, 114).—The claims mado for recent develop- 
m ents in  chromium plating  baths and  brush p lating  outfits are se t out, and 
th e  m ethods are described.—J . H . W .

♦Determination of Trivalent Chromium in Chromium Plating Baths.—I. 
(Young.) See p. 369.

♦Plating Copper, Nickel, and Zinc Alloys from Cyanide Baths. Charles L. 
F au st (Metal Cleaning and Finishing, 1936, 8, (6), 319-324, 334).—From  a 
solution of the double cyanides of nickel, copper, and  zinc containing no t 
moro th an  0 -l-0 -3%  of free potassium  cyanide alloy deposits can be obtained 
containing nickel 0-27, copper 97-20, and  zinc 3-68%  according to  the 
tem perature, curren t density, and  b a th  composition. From  a  b a th  con
tain ing copper cyanide 18-1, nickel cyanide 14-4, zinc cyanide 5-8, potassium  
cyanide 36, and  potassium  carbonate 4  grm ./litre  th e  deposit contains a t  
25° C. nickel 4—12 and  copper 73-20% , and  a t  70° C. nickel 0 -9  and  copper 
97-67%  as tho cu rren t density  is raised from  0-8 to  6 am p ./dm .2. D eposits 
of a  high copper, low nickel alloy w ith  an  in term ediate zinc con ten t arc 
harder th an  those of ordinary brass.—A. R . P .

Gold Control in Eleetrogilding. Joseph  B. K ushner (Metal Cleaning and 
Finishing, 1936, 8, (3), 117-120, 142).—P ractical hints are given for the 
control of tho am ount of gold p lated  and  the  losses during plating.-—A. R . P .

Bright Nickel Plating. Eugen W erner (Oberjldchentechnik, 1936, 13, (4), 
40-42).—Various processes which liave recently bccn proposed for obtaining 
b righ t deposits ot nickel are briefly describcd.— A. R . P .
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Niekel Plating Procedure. W . A. Koelilor (M etal Cleaning and Finishing, 
1936, 8, (5), 243-246).—T he composition of some stan d ard  p lating  baths is 
given together w ith h in ts  on the ir operation.—A. R . P .

Some o£ My Experiences in  High Current Density Niekel Plating. P au l 
Amundsen (M onthly Jiev. Am er. Elcclroplaters’ Soc., 1936, 23, (6), 34r—39).—  
Practicai h in ts.—A. R . P .

Some Rem arks on Platinum , Palladium, and Rhodium Baths. A. W ogrinz 
(Metalhaaren Ind . u . Galvano-Tech., 1936, 34, (9), 174).—A review of recent 
patents.—A. R . P .

Improvements in  Silver Plating. B. Egeberg (M etal Cleaning and F in ish
ing, 1936, 8, (6), 327-332, 334).—A ddition of sodium carbonate (6 oz./gali.) 
to freshly prepared silyer p lating  b a th s  allows good deposits to  be obtained 
from the s ta r t, b u t more th an  9 oz./gali. produccs blackening of th e  anodes. 
About 12-16 oz./gall. of tlie  potassium  sa lt m ust be p resent in  th e  solution 
before th is occurs. E . rceom mends the  following composition for a new 
b a th : silver (as cyanide) 3 oz. troy , potassium  carbonate 6-12 oz. av., and 
potassium cyanide 5-6  oz. av. per g a lio n ; tho b a th  is operated  a t  75°-80° F . 
(about 25° C.), and  the solution is k ep t moving a t  10 ft./m inute . A ddition of 
carbon bisulpliidc as a  brightener im provcs tho lustro of th e  deposits, b u t 
reduces th e  throwing power of th e  b a th ; an  inereased cu rren t density  can, 
however, be used and  th e  throwing power th u s im proved. More th a n  30 
am p./ft.2 of anodę area produccs blackening.—A. R . P .

‘•‘Electrodeposition of Tungsten from  Aąueous Solutions. L. N . Goltz and 
V. N. K liarlam ov (Zhum al Prikladnoi K h im ii (J . A pplied  Chem.), 1936, 9, 
(4), 631-639).— [In  R ussian.] F in k ’s resu lts on th e  electrodeposition of 
tungsten from  alkali carbonate ba th s were confirmed, th in  m etallic deposits 
being obtained, and  the  cu rren t yield being less tlian  1%  a t  th e  beginning of 
electrolysis and  rap id ly  decreasing to  zero. E xperim ents on tho effect of 
passing carbon dioxido into, and  of circulating, the electrolyte, indicated  th a t 
the pa has no influence, and  tlia t the  exhaustion  of th e  b a th  is due to  the 
precipitation of tungsten -iron  com pounds. The decrease in  cu rren t yield is 
affeeted by tho  surface of th e  catliodc deposit.—N . A.

^Electrodeposition of Tungsten Niekel and Tungsten-Nickel-Copper Alloys 
from Aąueous Solutions. L. N . Goltz and  V. N . K harlam ov (Zhum al 
Prikladnoi K h im ii (J. A pplied  Chem.), 1936, 9, (4) 640-652).— [In  R ussian.] 
Experim ents on th e  deposition of tungsten-n ickel alloys from  am m oniacal 
baths containing am m onium  tungsta te , niekel su lphate, and  am m onium  
sulphate showed th a t  a t  50°-75° C. and  w ith  a  tungsten  : niekel ra tio  of 3 : 1 
tlie deposits had tho m axim um  tungsten  con ten t and  th e  best chemical and 
mechanical properties, variations in  th e  am m onia eoncentration  betw een 37 
and 87 grm ./litre having no effect. T he cu rren t density  for m axim um  curren t 
yield is 30 am p./dm .2. The deposition po ten tia l shows th a t  th e  deposits 
are solid solutions. B y adding copper su lphate to  tho b a th  a  te rn ary  alloy 
containing tungsten  4-63, copper 45-51, and  niekel 49-86% was obtained. 
The deposits a re  resistan t to  sulphuric acid and  caustic soda.—N. A.

Bright Zinc Plating. R . O. H ull (Metal Cleaning and Finishing, 1936, 8, 
(4), 169-173).—To ob ta in  b righ t zinc deposits from  a  cyanide b a th  i t  should 
contain zinc 4-5-6-7, sodium  hydroxido 10-15, and  free cyanide 18-21 oz./ 
gali.—A. R . P .

Plating to Specifications. F . C. Mesie (Metal Cleaning and Finishing, 
1936, 8, (7), 387-392).—To te s t the adherence of an  electroplated deposit a  
piece of m etal is soldered to  i t  and  then  pulled off ; if th e  plate  comes off the 
adherence is poor, b u t if tho  solder brcaks the adherence of th e  p la te  is 
satisfactory. M elting solder on th e  p la te  should n o t produce blisters and  no 
llaking should occur w hen the p la ted  articlc is ben t. Tables are given for 
determining the  p lating  tim e for obtaining spccified thieknesses of silver,
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gold, and  copper from cyanide baths, and  copper, nickel, cobalt, and  zinc 
from  sulphate baths, and for tlie tim e reąu ired  to  plate  thicknesscs of 0-0001-
0-0005 in. a t  1-00 am p ./ft.2 for tho samo m etals.—A. R . P .

Efficiency in Electrodeposition versus Electrochemical Equivalents. Oscar 
E . Serris (M onthly Iiev. Am er. Electroplaters' Soc., 1936, 23, (7), 22-30).— 
The paper contains useful tab les showing th e  w eight of nickel, silver, zinc, 
copper, and  gold deposited in 1-60 m inutes by  1-100 am p.—A. R . P .

Avoiding Current Losses in  the Plating Shop. W . M. Phillips (Metal 
Cleaning and Finishing, 1936, 8, (7), 381-385).—The m aintenance in proper 
working order of tlie m otor generator set, th e  bus-bars, ta n k  linings, raclcs, 
and  rheostats is described and  m odern m ethods of insulation are  bricfly 
outlined.—A. R . P.

Spectrographic Analysis as Applied to Electroplating. (Ewing.) See 
p. 369.

The Determ ination o£ the p n Value of Plating Baths. R . Springer (M etali- 
waren Ind . u . Galvano-Tecli., 1936, 34, (11), 213-214).—Special standardized 
papers containing streaks of indicator and  a  com parativc colour aro recom- 
m ended for determ ining th e  p H of p lating  b a th s ; several esam ples of their 
preparation  and  use are given.—A. R . P .

V II.— ELECTROM ETALLURGY AND ELECTROCHEM ISTRY
(O ther th a n  Electrodeposition.)

(Continued from pp. 311-312.)

*The Cathodic Effect in  the Electrolysis of Cadmium Salts. O. K udra  
(Z. physilcal. Chem,, 1936, [A], 175, (5), 377-382).— In  th e  electrolysis of 
aąueous solutions of cadm ium  salts th e  deposition of a  loose blaok deposit 
on th e  catliode does n o t occur inuncdiatoly th e  cu rren t is sw itchcd on b u t 
only a fte r an  in terval of t seconds. A t constan t cu rren t density  (a) t varies 
w ith  th e  concentration (C) according to  tho expression : log C =  a  log a +  
P log t -\- y. This equation  is useful in  th e  rap id  determ ination  of the 
cadm ium  concentration  in  a  solution from  the timo reąuired  to  produce the 
cathode effect.—B. BI.

The Oxidation-Reduction Potential (r ll)  ; Its Application to Mechanical 
Industry. M. D ćribćre (Pratigue Indust. mecan., 1930, 19, (4), 143-145).— 
T he conception of ox idation-reduction  potential is discussed, and  the defini- 
tion  based on Clark’s analogy w ith N ernstfs form uła is reproduccd. Possiblo 
applications of th e  conception to  m etallic corrosion aro briefly indicated.

—P . M. C. R .

IX .— ANALYSIS

(Continued from pp. 312-311.)

fO n the Applications of Microchemistry to Metallurgical Studies. Carl 
Benedicks and  R agnar T reje (Congris Internat. M ines MU. Geol,, Section de 
MUallurgie, 1935, 1, 429-434; and  Rev. M U ., 1930, 33, (3), 203-208).—A 
w ell-annotatcd revicw of microchemical m ethods for cxam ining inclusions 
(particularly  in  steels) and  for studying variations in  th e  d istribution  of 
alloying elem ents. There is a  selectcd bibliography of 00 rcferences relating 
to  tlie microchemical determ ination of elem ents in ferrous m aterials.

—J .  C. C.
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Spectrographic Analysis as Applied to Electroplating. D . T . Ewing 
(Monthly Iiev. Am er. Eleclroplaters’ Soc., 1936, 23, (6), 27-34).— A lecture on 
the elem entary principles of qualita tive and  q uan tita tive  spectrographio 
analysis applied to  electroplates.—A. R . P .

*0n a  Qualitative Eeaction for Bivalent Copper. B. M. Bogoslovsl<iy 
and V. S. K rasnova (Z hum a l Prikladnoi K h im ii (J. A pplied Chem.), 1936, 9,
(4), 751-753).— [In  Russian.] The solution (200 c.c.) is trea ted  in a m easuring 
cylinder w ith  1-2 c.c. of a 0-5% solution of p-am idophenyl hydrochloride 
and 25-30 c.c. of sa tu ra ted  N aCl so lu tio n ; a  violet colour g radually  becoming 
brown indicates C u".—-N. A.

*Separation of Copper and Niekel from  Iron. P . Spacu (B uli. Soc. chim. 
France, 1936, [v], 3, (6), 1061-1063).— The Ee is rem oved by addition  of 
C5H SN  to tho HC1 solution and  th e  Cu or N i is th en  precip ita ted  w ith 
N H 4CNS.—A. R . P .

*On the Electrochemical Reduction of Europium . W . K apfenberger (Z. 
anal. Chem., 1936, 105, (5/6), 199-205).—An appara tus and  proceduro are 
described for th e  fractional separation  of E u  from  th e  o ther ra re  earth s by 
electrolytic reduction  of the su lphate solution.— A. R . P .

*The Colorimetric Determ ination of Aluminium with the Aid of Alizarin. 
S. A. P . M ussaldn (Z. anal. Chem., 1936, 105, (9/10), 351-361).—The best p n 
is 3 -6 ; tho colour curve follows the law  : (C1 +  =  (C2 +  a)h2, where a
is the concentration  of th e  exeess of alizarin. Fe should first be rem oved by 
shaking w ith  N H 4CNS and  C5H n OH.—A. R . P .

D eterm ination of Chromium in  Niekel-Chromium and Nickel-Chrom ium - 
Iron Alloys. F red  P . P eters (Chemist-Analyst, 1936, 25, (3), 52-55).— 
D etailed descriptions aro given of th e  following 4 m ethods : (a) K M n04 
oxidation, (b) (N H 4)2S20 8-A g N 0 3 oxidation, (c) HC104 oxidation followed 
by (NH4)2S20 8-A g N 0 3 trea tm en t, (d) HC104 oxidation a t  205° C.—A. R . P .

♦Determination of Trivalent Chromium in Chromium Plating B aths.—-I. 
Philena Young (Metal Cleaning and Finishing, 1936, 8, (7), 397-400).—Tho 
Cr20 3 is oxidized to  C r0 3 by  adding Ce(S04)2 ancl th e  excess is t i tra te d  
potentiom etrically w ith  N a N 0 2.—A. R . P .

*0n the Separation and Determ ination of Gallium. V.— The Separation of 
Gallium from  Beryllium, Titanium , Zirconium, and Thorium , and the D eter
m ination of Gallium Thus Separated. Sunao Ato (Sci. Papers In s t. Phys. 
Chem. Res. Tokyo, 1936, 29, (631), 71-77).—W . H .-R .

*0n  the Determ ination of Smali Quantities of Germanium. N . S. Poluektof 
(Z. anal. Chem., 1936, 105, (1/2), 23-26).—The elem ent is separated  from  
other m etals by d istillation  of GcCl4 from  tho m ixed chloride solution. Tho 
distillato is neutralized w ith  N aO H  (p-nitrophenol indicator), m annito l is 
added, and  the  titra tio n  continued w ith  O-lzY-NaOH u n til tho phenol- 
phthalein end-point is obtained. A  delicate te s t for Ge consists in  trea ting  
the solution w ith  H 2S, dissolving th e  washed precip itate in K O H  and  H 20 2, 
acidifying w ith  CH3-C02H , and  adding a  m ixture of (NH4)2M o04, F eS 0 4, and  
C H j-C O jN a; a  bluo colour indicates Ge.— A. R . P .

*Volumetric Determ ination of Niekel in  the Presence of Cobalt. G. C harlot 
(Buli. Soc. chim. France, 1936, [v], 3, (2), 324-326).—The n eu tra l solution is 
treated  w ith KCN u n til th e  precip ita te  first form ed ju s t redissolves, ha lf aa 
much KCN again is added, and  th e  solution cautiously trea ted  w ith  B r to  
oxidize th e  Co to  K 3Co(CN)6 and  precip ita te  th e  N i as Ni(CN)2 and 
N i3[Co(CN)„]2. The solution is th en  trea ted  w ith  K O H  to  convert the 
precipitate into black h yd ra ted  N i0 2, acidified w ith  HC1 and  boiled, a  smal] 
am ount of H 2C20 4 being added  un til th e  liąuid  ceaaes to  e£fervesce. A fter 
eooling the solution is m ade feebly am m oniacal and  th e  N i titra ted  as usual 
w ith KCN and A gN 03.— A. R . P .

CC
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*Titration o£ Silyer w ith Potassium Iodide. A lbert Bloom and  W allace M. 
M cNabb (Indust. and Eng. Chem. (A naly t. E dn.), 1936, 8, (3), 167).—The 
n itra te  solution is trea ted  w ith  suflicient H 2S 0 4 to  make i t  0-2-3-0N  w ith  
respeot to  th a t acid, th en  w ith  3 c.c. of 0-5%  starch  solution, and  finally 
w ith  0-1 c.c. of 0-liV-CeNH4(S04)o solution. The m ix ture is then  titra te d  
w ith  0-l.i\T-K I solution un til a  perm anent blue colour is obtained. Cu" and 
F e " ' do no t interfere.—A. R . P.

X.—LABORATORY APPARATUS, INSTRUMENTS, &c.
(See also “ Testing 1! and  “  Tem perature M easurem ent and  Control.” )

(Continued from pp. 314-315.)

*The McLachlan Machinę for Drawing Pole-Figures. W heeler P . D avey 
(Phys. Rev., 1936, [ii], 49, (11), 886).—A bstract of a  paper read  before the 
A m erican Physical Society. A  very  simple machinę has been developed by
D. McLachlan, J r . ,  a t  th e  Pennsylyania S ta te  College, by w hich pole-figures 
showing the preferred orientation  of crystals in rolled m etal sheets m ay be 
draw n direetly  from  th e  X -ray  diffraction patterns. I t  is inheren t in  the 
design of the m achinę th a t  all the  conditions for stereographic projection 
are fulfilled and  th a t  th e  ac tua l experim ental set-up of th e  diffraction experi- 
m en t can  be sim ulatcd, thus tak ing  account of (a) th e  angle betw een the 
X -ray  beam  and  th e  sheet, and  (b) th e  orien tation  of th e  sheet itself. All 
th e  contributions of a single diffraction p a tte rn  to  a  given pole-figure m ay 
be charted  mechanically w ith in  5 m inutes from  the tim e the  diffraction 
p a tte rn  is inserted  into th e  machino. Any of th e  3 custom ary planes of 
projection m ay be employed, i.e. norm al-transverse, norm al-rolling, o r rolling- 
transverse. The finished pole-figure is of am ple size (about 9 in. in  diam eter). 
\_Note: No o ther details are g iv en ; a fu ller description will no doubt be 
published in due course.]—S. G.

A Seeman-Bohlin X-Ray Camera for H igh Temperatures. R . F . Boyer 
and  C. N usbaum  (Phys. Iłev., 1936, [ii], 49, (11), 884).—A bstrac t of a paper 
read  before the American Physical Society.—S. G.

New Types of Powerful X-Ray Tubes w ith Rotating Anti-Cathode. V. 
L innitzki and  V. Gorsky (Tech. Physics U .S .S .R ., 1936, 3, (3), 220-222).— 
[In  English.] See M et. A bs., th is  vol., p . 314.—S. G.

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

(Continued from pp. 315-316.)

♦Metallic W ear [in the Presence of Lubricants]. H . W. Brow nsdon (.7. 
In s t. Metals, 1936, 58, 15-27; diseussion, 28-38).—The ex ten t to  which 
m etallic wear takes place between two m etallic surfaccs in  frictional contact 
and  in  th e  presence of a  lub rican t is dependent on a  num ber of factors, the 
relative im portanee of some of which are briefly reyiewed in  the light of 
experim ental results obtained on a  simple m achinę described in  th e  paper.

— H . W . B.
*A Deep-Drawing Test for Aluminium. A. G. C. Gwyer and  P . C. V arley 

(J. In s t. Metals, 1936, 58, 83 -90 ; diseussion, 90-96).— A new te s t for estim at- 
ing th e  deep-drawing quality  of alum inium  is described and  figures are giyen 
illu stra ting  its applieation to  norm al connnercial pu rity  m etal in yarious 
tem pers. The te s t consists essentially of two draw ing operations of which 
tho  first, or cupping, operation does n o t alone distinguish clearly between 
different grades and tem pers of the m etal. The addition  of a re-drawing
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operation, lioweyer, m akes tho te s t m uch more sensitive and  distinguishes 
clearly betw een the draw ing properties of th e  yarious grades. The applica- 
tion of the te s t to  alum inium  of comm ercial pu rity  has shown th a t  th e  yarious 
medium tem pers haye surprisingly good draw ing properties and  m ight well 
be used m ore extensively for this purpose.—A. G. C. G.

Progress in  the Methods of Testing Sheet Metal. A. K arsten  (Illu sl. Zeit. 
Blechindustrie, 1936, 65, (25), 741-743).—The relative advantages of yertical 
and horizontal m icrophotographic appara tus aro discussed. A n appara tu s is 
deseribed w hich can  be adap ted  for exam ination  by  refleeted or tran sm itted  
light, and  fo r e ither o rdinary  or dark-field illum ination. Sim ultaneous 
observations th rough  th e  eye-piece and  on an  illum inated screen aro possible, 
and a reflector a ttach m en t facilitatcs th e  p reparation  of drawings.

— P. M. C. R .
Rem arks on the Conduct o£ Endurance Tests. W . Spath  (Metallwirtschaft, 

1936, 15, (4), 91-93).— A rgum ents are advanced for preferring, instead of 
the usual W ohler te s t, an  endurance te s t in which th e  load is gradually  
inereased u n til th e  specimen breaks, sińce this takes in to  account th e  effects 
of in ternal stresses and the dam ping capacity  of the m etal.—A. R . P .

Fatigue Tests on Metals. R oger Cazaud (Congres Internat. M ines M U. 
Geol., Section dc M itallurgie, 1935, 1, 385-398; licv. M et., 1936, 33, (3), 
164—177; and  (abstract) Light M etals Research, 1936, 4, (23), 400-401).— 
Methods of fatigue testing  are briefly surveyed and  a  comprehensive account 
given of th e  effect of such factors as speed of testing , th e  presence of notches, 
holes, and  fillets, th e  condition and  naturo  of th e  surface, tem perature , and  
corrosiye action  on tho endurance of ro tating-beam  speeimens. Tables of 
the sta tic  and  fatigue characteristics of a  num ber of steels and  non-ferrous 
alloys are included. There is a  bibliography of 20 references.—J . C. C.

*The Strength of Materials under Combined A ltem ating Stresses [Combined- 
Stress Fatigue Testing Machinę]. H . J .  Gough and  H . V. Po llard  (Proc. 
Inst. Mech. Eng., 1935, 131, 3 -5 4 ; discussion, 54-103; and  (summary) 
Light M etals Research, 1936, 4, 235-236).—A machino is deseribed for carrying 
out fatigue te s ts  using com binations of reversed bending and  revcrsed tor- 
sional stresses. A  detailed stu d y  is mado of th e  behaviour of two ductile 
steels, and  a  b rittlo  Silicon cast iron. The fatigue lirnits under piane bending 
and torsional stresses, and  under fiye combinations of these are determ ined, 
together w ith  results of sta tic  and o ther supplem ontary tests. The results 
for the b rittle  cast iron agreed closely w ith  the criterion of m axim um  principal 
stress. E or the ductile steels th e  results of th e  combined stress fatigue tests  
can bo expressed by the simple relation  p t f - f  +  ?2/? i2 =  where /  and  q 
refer, respectively, to  the applied bending and  torsional stresses a t  th e  fatiguo 
limit of" th e  com bination, and f 1 and  q1 are the fatigue lim its under simple 
bending and  pure shear.—W. H .-R .

A Method of Analyzing Creep D ata. (Sturm , D um ont, and  Howell.) See 
p. 344.

♦Method of Measuring the Dynamie Resistance of a Metal to Torsion.
G. W elter and  J .  K ucharski (Wiadomości Instytu tu  Metalurgji i  Metaloz
nawstwa (Warszawa), 1936, 3, (1), 21-24).— [In  Polish, w ith  G erm an sum 
m ary.] The m ethod consists in  a ttacliing  a  lever to  th e  m iddle of a  notched- 
bar of the specimen which is clam pod below an  Izod or a C harpy pendulum  
and m easuring th e  energy absorbed w hen th e  pendulum  is allowed to fali 
against th e  lever thus tw isting th e  specimen u n til it  fractures. The results 
obtained are characteristic of th e  resistance of th e  m etal tow ards dynam ie 
torsional stresses, and are com parable and  reproducible if constan t eonditions 
are always m aintained in  th e  test. Values are giyen for different cross- 
sectional speeimens of alum inium , brass, D uralum in, and  R .R . alloy.

—A. R . P .
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♦Fifth Report o£ the W ire Ropes Research Committee. W . A. Scoble 
(Proc. Inst. Mech. Eng., 1935, 130, 373-449; discussion, 450-478).—F u rth e r 
te s ts  are described in  which wire ropes of different types were subm ittcd  to  
repeatcd  bending over pulleys under different conditions of load, pulley 
diam eter, rope speed, lubrication, and  surface conditions. Tests were also 
m ade on a  new m achinę designed to  represent ropew ay cond itions; in  th is a 
ropo under tension was traversed  by a  pulley taking a  la te ra l load which 
caused th e  ropo to  bend through a  sm ali angle a t  tho pulley. Tho results 
refer to steel wire ropes, and  are very  complcx. I n  generał, trouble arises 
from  tho use of pulleys w hich are too smali. The correct pulley d iam eter is 
re la ted  more closely to  tho d iam eter of th e  ropo as a  whole th a n  to  th a t  of 
the  in d m d u a l wire strands. The more simple types of rope construction 
are to  be p re fe rred ; th e  more com plicated constructions give greater 
flexibility, b u t th is  is only advantageous w hen pulleys aro too sm ali, and 
involve severe trea tm en t leading to  a  sho rt life. Conflicting resu lts were 
obtained for the effect of lubrication  on rope life. S. suggests th a t  in  some 
cases tho lub rican t m ay carry  sm ali partieles of abraded  m etal from  tho 
outside to  th e  inside of the w ire, and  th a t  th is eScct is responsiblc for the 
shortened life of ropes under some conditions of lubrication.— W. H .-R .

*On the Knicking of W ires under Their Own W eight. A. Leon and  E. 
E rlinger (A nn. Physik, 1934, [v], 20, (6), 635-645).— W hen a m eta l w ire is 
elam ped vertically  a t  its lower end there is a  definite length  for every m etal 
and  cross-section a t  w hich th e  wire w ill rem ain  vertica l; as th is length is 
exceeded the wire will gradually  bend over. The length a t  which a  perm anent 
knick occurs is given by the expression lK =  Ą /(E I jdF ), where E  is th e  modulus 
of elasticity , d is th e  specific gravity , F  the  cross-section, and  I  th e  least 
m om ent of inertia of th is cross-section. T he dynam ie m ethod of determ ining 
lK tends to  givc results which are 2-3-7-5% too high while the sta tic  m ethod 
■where i t  can be used, gives results w hich are  l-4-3-7%  too Iow. As th e  length 
of the  wire is inereased above th a t  required  to  produce a  perm anent se t the 
degree of bending inereases and  eventually  th e  m etal passes from  th e  elastic 
to  th e  plastic rangę ; in th e  case of alum inium  bending will continue through a 
very  wide angle during abou t a  week w ithout inereasing th e  length  once the 
plastic rangę is reached. The valuc of lK determ ined from  th e  above form uła 
lies w ithin the elastic rangę for iron, steel, and  copper, and  w ithin the plastic 
rangę for alum inium .—A. R . P .

*0n  the Non-Existence o! an Upper and Lower Yield-Point and on the 
Resistance to Rupture of Soft Steel and Other Metals. G. W elter (Wiadomości 
Instytu tu  Metalurgji i  Metaloznawstwa (Warszawa), 1935, 2, (1), 38—15).— [In  
Polish, w ith French sum m ary.] Cf. M et. Abs., th is  vol., p. 169. I n  lo ad - 
elongation curves for plastic m etals tes ted  in  the ordinary  types of tensilo 
m achines there is always a  fali im m ediately th e  yield po in t is passed. Tests 
by  a  m ethod in  which the  load is applied by  adding w eights to  a deyice 
suspended from  th e  lowrer end of th e  specimen show th a t  th is  behaviour 
m ust bo duc to  a  deficiency in. th e  testing  m achinę sińce the d irec t loading 
m ethod gives a  relatively  sm ooth curve w ith  a single knick a t  the yield 
p o in t ; also in the la t te r  m ethod th e  end of th e  eurve does n o t bend down- 
w ards, i.e. th e  load does no t dim inish a fte r ru p tu re  of th e  specimen.— A. P.

The Rockwell and Vickers Apparatus for the Determ ination of Hardness. 
A . Golassini ( Iw lustria  meccanica, 1936, 18, 117-127; C. Abs., 1936, 30, 
4447).—H ardness measurem ents by the Rockwell and  Yickers m ethods are 
explained, w ith the m anner of th e ir application and  which appara tus to  select 
in  given conditions, and  the ir num erical relations are described a t  length.

—S. G.
Hardness Testing. Geo. F . Tanner (Post Office Elect. Eng. J ., 1936, 29, 

(2), 110-118).— Illustra ted  descriptions are given of th e  construction  and  use
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of tho A very D irect R eading and  P a te n t hardness testing machines, the F irth  
H ardom eter, and  the  V ickers Pyram id  hardness testing  machinę.—J . C. C.

The Testing of R ubber-Insulated Wires and Cables. D ean H arvey  (Amer. 
Soc. Test. M at. Preprint, 1936, 13 pp.).—M ethods used by U .S. G overnm ent 
D epartm ent, cable m anufacturers, public u tility  companies, and railw ays are 
briefly outlined.—A. R . P .

R A D IO L O G Y .
tT lie Application of X-Rays to Metallurgy. H u b ert P lan t (MetaUurgia, 

1936, 14, (81), 71-73).—The first of a  series of articles designed to  fam iliarne 
the average w orker w ith  the  working of X -ray  appara tu s and  to  show its 
application to  m etallurgy. P . deals w ith  th e  deyelopm ent of X -rays, dis- 
cusses rad ia tion  in  generał, deals w ith  the  diffraction grating  and  its  function, 
and considers diffracting X -rays and  th e  theo ry  on w hich the  whole of the 
principles of X -ray  analysis have been bu ilt.—J .  W . D.

♦Determination of Elastic Stresses by X -Ray Methods. G. L . Aksenov 
(Zlmrnal Tehnięheskoy F izik i (J. Tech. Pliysics), 1936, 5, (4), 721-724).— [In  
Russian.] E lastic stresses in th e  specimen deform  th e  D ebye ring by blurring 
and by distortion. I n  eerta in  cascs, e.g. for the  piane (100), only d istortion  
occurs. The d is tribu tion  of th e  b lurring  on th e  Debye ring from  a  eertain  
piane and  th e  new shape of the  ring arc d irectly  re la ted  to the m agnitude, sign, 
and direction of th e  p rincipal stresses on th e  surface of th e  specimen. In  
cases of linear stresses, determ ination  of th e ir m agnitude is easy b u t in  the 
case of piane stresses th is is m ore difHcult, a lthough theoretically  n o t insoluble.

—X . A.
Techniaue of the Radiography of Welds. R obert Schm idt (B uli. Soc. 

Ing. Soudeurs, 1936, 7, (38), 2069-2082).—A generał discussion, w ithout 
practical details.—H . W . G. H .

Radiography as Applied to Welded Boiler Drums. E . C. Chapm an and  
W. L. M artin  (Combustion (N .Y .) ,  1936, 7, (12), 18-23).—In  th e  X -ray  
exam ination of m aterials, by  interposing betw een the photographic film and  
the w ork a  “  B ucky grid ” composed of a lte rna te  th in  sla ts  of wood and  
lead, and  osbillating i t  during esposure, secondary rad iation  from th e  back 
of the  object is prevented  from  reaching th e  film, and  clear-cut images of 
defects are obtained. The application of th is device in tho X -ray  inspection 
of welded boiler drum s is discussed.—J .  C. C.

X II.— T EM PER A TU R E  M EASUREM ENT AND CONTROL

(Continued from p. 31G-317.)

Recording Potentiom eter. ------  (Chem. and M et. Eng., 1936, 43, (1),
40).—In  a  new recording potentiom eter pyrom eter the  construction  is said to  
eliminato backlash, m aking i t  possible to  am plify alm ost im percoptible 
galvanom eter dcflections. The pen  m oyem ent being. d irectly  proportional 
to the m agnitude of th e  galvanom eter deflection, m akes for speed in  recording 
tem perature changes and  in  restoring the  balance of th e  system .—F . J .

High-Speed Potentiom eter. ------ (Cliem. and M et. E ng., 1936, 43, (3), 151-
152).—A feature of th is photo-electric, electronically balanced potentiom eter 
is tho extrem ely high balancing speed. Tem perature variations of a  sheet of 
steel, passing th rough  a  rolling m ili are recorded by  th is instrum ent. The 
balance, norm ally secured by tho  m echanical ad ju stm en t of a  rheosta t, is 
atta ined  alm ost instan taneously  by  electronic m eans.—F . J .

A utom atic Tem perature Control. ------  (Chem. and M et. E ng., 1936, 43,
(1), 41).—New tem peratu re  contro l instrum ents are described. There is no 
mechanical connection betw een the  indicating and  contro l system s, reliance 
being placed on a yacuum  tube  in  a tu n ed  circuit to  do th e  w ork norm ally  
carried o u t by  depressor bars o r o ther m echanical contriyances.— F . J .
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X III.—FOUNDRY PRACTICE AND APPLIANCES

(Continued from pp. 317-320.)

*Pouring of Aluminium into Rotors in  Short-Circuited Electric Motors in a 
R otating Magnetic Field. N . M. T uchkevitch and  V. S. R utes ( Veslnik 
Elektropromishlcnosti (Messenger Elect. Ind .), 1936, (3), 6-10).— [In  Russian.] 
The m etal is poured as rap id ly  as possible a t  740° C., in to  a  m ould of non- 
m agnetic steel or cast iron  and  is subjected  during casting to  a  ro tating  
(950 r.p.m .) magnetic field creatcd by  th e  s ta to r, th e  inner surface of which 
is coated w ith  asbestos. The m ethod ensures moro rap id  and  com pact filling 
of th e  m ould, a  reduction  in  th e  num ber of subseąucnt operations, and 
im proved electro-m agnetic properties of tho ro tor.—N . A.

*Inverse Segregation in  Ingots and Gas Solubility Studied on Tin-Bronzes. 
W . Claus and  F r. W . B auer (Metallwirtschaft, 1936, 15, (26), 587-600).— 
Bronzes containing 10 and  20%  tin  were m elted in  various atm ospheres both  
w ith  and  w ithout additions of phosphorus, lith ium , zinc, and  alum inium , and 
tho difference in  tin  con ten t between th e  ou ter layers and  tho core of ehill- 
and  sand-cast ingots determ ined. W ith  ra tes  of cooling u p  to  a  certain  
critical value, which, however, is very  low, no inverse segregation occurs sińce 
th e  ra te  of diffusion of th e  com ponents is sufficient to  p reven t th e  form ation 
of a  residual tin-rich  liąu id  in  th e  la s t stages of sodidification. W ith  higher 
ra te s  of cooling tho ra te  of diffusion is insufficient to  suppress form ation of 
th is tin-rich liąuid  and to  eąualizc th e  tin  con ten t of the p rim ary  crystallites, 
so th a t  these show intercrystalline segregation (“ co rin g ” ) and  th e  tin-rich 
liąu id  tends to  be expelled through the p rim ary  dendrites by  shrinkage 
pressure and  by  capillarity , thus giving rise to  “ inverse segregation,”  o r it  
collects in  th e  upper p a r t  of th e  core of th e  ingot, giving rise to  “ true  
segregation.’1 The presence of dissolved gas in  th e  m etal accontuates inverse 
segregation sińce its pressure tends to  drivo th e  residual liąuid  outw ards. 
The expcrim ental results show th a t  hydrogen is th e  m ost deleterious gas in 
th is respect sińce it  has a re latively  high solubility  in  m olten bronze. A ddition 
of abou t 0-2% phosphorus inereases th e  fluidity of th e  m olten m eta l and 
th u s perm its a  more ready escape of th e  hydrogen on cooling and  conseąuently 
reduces th e  degree of inverse segregation. L ith ium  has a  sim ilar effect bu t 
alum inium  and  zinc are re la tively  uselcss in th is respect. Phosphorus 
additions and, to  a  sm aller degree, lithium  additions also have a  very 
beneficial effect on the density  of th e  ingots.— A. R . P .

Modem Casting of Bearing Bushes. M. Scliied (Giesserei-Prazis, 1936, 
57, (27/28), 291-294).—Describes th e  p reparation  of the  bearing, tinning the 
bearing, m elting and casting th e  bearing m etal, th e  p reparation  and  tem 
pera tu re  of th e  m ould, th e  m echanical, centrifugal, and  pressure casting of 
bushes.— J . H . W.

Directions for the Running of Bearings. E . T . R ichards (Werkstatl u. 
Betrieb, 1936, 69, (13/14), 183-184).— A description is given of th e  preparation  
(surface finishing, degreasing, etching, and  tinning) of th e  casin g ; directions 
fo r pouring include a  diseussion of appropriate  tem peratures for casings, 
bearing m etals, and  journals of various types.—P . M. C. R .

A New Process for the Production of Dense Magnesium Alloy Castings.
------  (Giesserei-Prazis, 1936, 57, (31/32), 334).—Describes th e  schem e of
gates and  risers and  the  m ethod of casting a  m agnesium  alloy, containing 
alum inium  4-5, zinc, cadmium, lead, and  thailium  each 0-5% , which is claimed 
to  give castings w ith a  com pact struc tu re  (P a ten t 441,797).—-J . H . W.

Perm anent Mould for Casting Screw Knobs. ------  (Mech. World, 1936,
99, 88).—A perm anent mould of nickel cast iron, for the production  of 
alum inium -capped steel screw knobs is illu stra ted  and  described. Sodium
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silicate solution is sprayed on to  the m ould surface as a  protection  against 
the action  of th e  m olten alum inium  alloy on the cast iron.— F. J .

Rationalization and Normalization of Die-Casting Moulds. V. M. P ljazk iy  
(Liteinoe Delo (Foundry Practice), 1936, (3), 24r-28).— [In  R ussian.] The 
rationalization and  norm alization of dic-casting m oulds and  th e ir yarious 
components are exam ined. Exam ples are  given of rationalization  m easures 
and stru c tu ra l a lterations in th e  dies, cores, ejectors and cu ttc rs, &c.—N. A.

Die-Casting a t the “  In jecta ”  W orks in  Switzerland. M. A. Zeldin 
(Liteinoe Delo (Foundry Practice), 1936, (3), 29-32).— [In  R ussian.] The die- 
casting process a t  the  “ In jec ta  ”  w orks in Sw itzerland is described.—-N. A.

*An Investigation o£ the Durability of Moulding Sands. E a rl H . Casberg 
and Carl E . Schubert (U niv. Illinois Buli., 1936, 33, (34), 1 -52 ; and  (summary) 
Met. Ind . (Lond.), 1936, 49, (5), 106, 119).—D uring continuous use n a tu ra l 
moulding sands and  silica-sand-bentonite m ixtures gradually  decrease in  
both green and  d ry  streng ths and  bo th  perm eabilities increase. W ith  
silica-sand-Ohio clay m ixtures, however, the  green streng th  increases a t  
first then  decreases, due to  breaking down of th e  larger-sized clay particles. 
In  generał, th e  d ry  stren g th  of a  m oulding sand is independent of 
particie size and  depends chiefly on th e  resistance to  dehydration  of the 
major m inerał constituen t while tlie in itia l d ry  streng th  can be determ ined 
from th e  base-exchange capacity  of th e  bonding substance. I t  appears to  
be more economical to  add  clay  or bentonite to  used sand a fte r a  eerta in  
num ber of heats ra th e r  th a n  to  a tte m p t to  keep th e  streng th  constan t by  
frequent additions of bonding substance. The green streng th  of a  sand 
depends on the physical p roperties of th e  constituen t m inerals and  on th e  
particie size.— A. R . P .

Mechanical Handling as Applied to Industry. R . B. L iste r (Proc. In s t .  
Mech. Em j., 1935, 130, 283-291).—A generał account of th e  application  o f 
mechanical handling to  industria l processes; exam ples of applications to  
foundry practice are included.—W . H .-R .

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

(Continued from p. 273.)

Protective and Refining Agents in  the Melting of A lum inium  Scrap.
Edm und R . Thews (Giesserei-Praxis, 1936, 57, (31/32), 331-334).— Describes 
the precautions to  be observed, tho fłuxes to  be used, and  the proceduro to  
be adopted in  the  use of alum inium  scrap for making castings.—J .  H . W .

XV.— FURNACES AND FUELS

(Continued from pp. 320-321.)

On Electric Tinning and Galvanizing Furnaces. H elm u t F innern  (EleJc- 
troifarme, 1936, 6, (1), 27-30).—Continuous furnaces for tinning and  zinc- 
coating iron or copper wires by draw ing them  through  an  electrically  heated  b a th  
of the coating m etal in  a  controlled atm osphere are illu stra ted  and  described. 
A table is included giving th e  electrical d a ta  for furnaces holding 75-1250 
kg. of tin .—A. R . P .

Electric Melting Furnaces for Light Alloys. U . Schwedler (Elektrowarme, 
1936, 6, (1), 20-24).—V arious types of fum aees fo r m elting alum inium  alloys 
are illu stra ted  and  briefly discussed. E lectric m elting is m uch superior to  
gas or oil m elting sińce th e  m ete l absorbs m uch less gas and, therefore, 
produccs sounder castings.—A. R . P .
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Modem Electric Furnaces for Melting Light Metals. H . Dicks (Elektro■ 
warme, 1936, 6, (3), 162-170).— [In  Germ an, w ith  sum m aries in  English, 
F rench, and  Ita lian .] The construction and  operation of crucible, open- 
h earth , and  low-frequeney induction furnaces are described w ith reference 
to  illustrations. The advantages and disadyantages of cach type  are  d is
cussed.—A. R . P .

Furnaces of High Thermal Efficiency or of Variable Power for the M anu
facture of Aluminium and the TJtilization of Current. Louis F errand  (Buli. 
Soc. franę. Elect., 1936, [v], 6, (67), 741-766).—Furnaces of tho  closed type 
can be operated  either a t  constan t power and  high therm al efficiency or a t  
vary ing  power under forced draught. The m ethods for effcctively utilizing 
and  grouping furnaces of th e  la t te r  type, and especially of minimizing anodę 
losses, are discussed in  rela tion  to  economic conditions.—P. M. C. R .

H eat-Treatm ent of Metals. W . Y. A nderson (Elect. Bev., 1936, 118, 
(3055), 873-874).—A dvantages of electric heating  for h ea t-trea tm en t furnaces 
are outlined and  some figures given for power consum ption in  annealing 
coiled brass s trip  and  sm ali non-ferrous artieles. Furnaces for annealing 
brass and  alum inium  alloy tubes are illustrated .—J .  C. C.

H eat-Treatm ent of Light Metal Alloys in  Electric Furnaces. ------ Knoops
(Elektrowarme, 1936, 6, (1), 24-27).—-S alt-bath  and  tunnel-type furnaces, 
electrically  heated , fo r tho solution anneal and  high tem peraturo  ageing of 
ligh t alloys are described and  illu stra ted .—A. R . P .

Shaft Annealing Furnace w ith Foreed-Air Circulation for the H eat-Treat- 
m ent of Band-Rings of Light Metal. O. Gengerbacli (Elektrowarme, 1936, 6,
(2), 113-122).—A large vertical cylindrical furnace w ith  a ro to r fan  for the 
even distribution  of th e  h o t a ir in  th e  furnaco is described and  illustrated . 
Curves are givcn showing th e  tem perature distribution .—A. R . P .

Electric Annealing and H eat-Treatm ent Furnaces for the Light Metal 
Industry. U. Schwedler (Elektrowarme, 1936, 6, (3), 171-177).— [In  G erman, 
w ith sum m aries in  English, French, and  Ita lian .] A shaft furnace is described 
having a  forced-air o r inert-gas circulation and  lined w ith a  special lieat- 
insulating powder to  p reven t hea t losses in  th e  walls. F o r annealing long 
objects a sim ilar type of horizontal trough  furnace has been constructed.

—A. R . P .
Electric Annealing Furnaces and Their H eating Elem ents. W . R ohn 

(Elektrowarme, 1936, 6, (1), 17-20).—Cf. M et. Abs., th is vol., p . 216. Five 
groups of heating elem ents are  recognized for use, respectively, a t  (1) up  to  
800° C.,'(2) 800°-950° C., (3) 950°-1100° C., (4) 1150°-1250° C., and  (5) 1250°- 
1400° C .; th e  best alloys for wires o r strips to  operate a t  these tem peratures 
eonsist of (1) chrom ium  15-20, niekel 30-20, iron 55-60% , (2) chrom ium 
15-20, iron  10-20, niekel 75-60% , (3) 80 : 20 nickel-chrom ium , and  (4) chrom 
ium 20-30, aluminium +  Silicon 6-4, and  iron 74-66% . F or temperatures 
above 1250° C. only “ Silite ”  o r sim ilar rods can  be used. Alloys of groups
(l)-(3 ) m ust always be operated  in  an  oxidizing atm osphere, and  all are 
rap id ly  destroyed in  a  sulphurous atm osphere.—A. R . P .

tT he Real and Mean Specific Heats of Technically Im portant Gases. H orst 
B ruckner (Gas- u . Wasserfach, 1935, 78, (33), 637-639).—B. BI.

XVI.— R EFRA CTO RIES AND FURNACE M ATERIALS

(Continued from p. 321.)

*Evaluation of Refractory Materials. H .—The Absorption Capacity of 
Refractory Argils and Kaolins. L . B elladen (Metallurgia italiana, 1936, 28, 59 - 
6 4 ; G. A bs., 1936, 30, 4638).—The sorption  capacities (T ) of 7 refractories 
were determ ined and  com pared w ith  various physical properties. P lasticity ,
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measured according to  R ieke, inereased w ith T . There is no relation between 
T  and  resistance to  compression. The m odulus of rup tu re  by  bending in 
ereases linearly  w ith T .  In  generał, shrinkage in  drying inereases w ith T , 
bu t some exceptions are noted .—S. G.

X V III.— W ORKING

(Continued from pp. 322-323.)

*fA Research into Tests for M aterials Used in  Cold-Pressing Operations, 
with Special Reference to the Fluid-Pressure Cupping Test. H . J .  Gough and
G. A. H ankins (J . Roy. Aeronaut. Soc., 1935, 39, (299), 1047-1076).—See 
Met. Abs., 1935, 2, 630.—H . S.

jCold-Pressing and Drawing— the Metallurgical Aspect. C. H . Desch (./. 
Roy. Aeronaut. Soc., 1935, 39, (299), 1077-1080).—See M et. Abs., 1935, 2, 
630.—H . S.

fNew Researches on the Drawing of Cylindrical Shells. G. Sachs (./. Roy. 
Aeronaut. Soc., 1935, 39, (299), 1081-1091).—See M et. Abs., 1935, 2, 630.

—II . S.
Three Papers on “  Cold-Pressing and D rawing.”  ------  (.7. Roy. Aero

naut. Soc., 1935, 39, (299), 1092-1122).—Discussion on papers by H . J .  
Gough and  G. A. H ankins, C. H . D esch, and  G. S ach s ; see preceding 
abstracts and  M et. Abs., 1935, 2, 630.—H . S.

♦The Forgeability of Different Types of Light and Ultra-Light Alloys. 
(Portevin and  Bastien.) See p. 347.

M anufacture and TJse of Silver Bronze Powders. Leo J .  M itchell (Metal 
Cleaning and Finishing, 1936, 8, (6), 345-346).—The m anufacture of fine 
alum inium  flakes for use in  lacąuer pa in ts is d eseribed ; 1 grm . of th e  m etal 
may be ground so finely and  th in ly  th a t  i t  w ill effeetively cover 2-2 m .: of 
surface.—A. R . P .

♦Researches on the Cutting of Metals. I.—Durability Test of Some Tungsten 
Carbide Tools. Y aekichi Sekiguchi, K eikichi E biliara, and  T akashi N akada 
(Trans. Soc. Mech. Eng. Japan, 1935, 1, (5), 427-436).— [In  Japanese, w ith  
English sum m ary in supp t., pp. 110-111.] E xperim ents are deseribed on tlie 
cutting  action and  th e  d u rab ility  o f W idia and  Tungaloy tools in tu rn ing  m ild 
steel and  cast-iron cylinders. W ith  a  new ly designed S.S.N. optical tool 
dynam om eter, in  w hich th e  tool is rigidly flxed on th e  ac tua l tool rest, 
i t  was found th a t  th e  cu tting  force diagram s v ary  according to  th e  abrasion 
of the tool, being in itia lly  a  sm ooth line and finally severely y ibrating  curves. 
Cutting chips w hich a t  first are in  long strip s change in  form  corresponding 
to  th e  y ibration  of the  cu tting  force and  are finally sm ali vortical pieces. 
The durabilities of Tungaloy tools (Japan) and  W idia tools aro nearly  th e  sam e, 
the form er liaying a  longer life a t  a  cu tting  speed under 100 m ./m m . and  the 
la tte r  a  longer life oyer th a t  speed. In  discontinuous tu rn ing  of cast-iron 
cylinders w ith  th ree  grooyes of 50 m m . w idth , W idia tools are a li tt le  b e tte r 
than  T ungaloy tools, and  i t  is also show n th a t  th e  cu tting  resistance a t  th e  
edge of grooyes is n o t especially high.—J . W . D.

X IX.— CLEANING AND FINISHING

(Continued from pp. 323-324.)

Improved Solvent Degreasing. M. B. P ick e tt (Metal Cleaning and F in ish
ing, 1936, 8, (3), 113-116).—Three types of m odern solvent degreasing p lan ts 
are illu stra ted  and deseribed.—A. R . P .

The Practical Application of Polishing Grain. H enry  R . Pow er (Metal 
Cleaning and Finishing, 1936, 8, (7), 423-426).—Discusses th e  relation  of
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particie size, capillarity , surface tenacity , partic ie  shape, and  crystal s tru c 
tu re  of abrasive grains to  the ir p ractical application  in polishing.—S. G.

The Finishing of Smali Objects by the Tumbling Process. ------ (A lum in ium
and Non-Ferrous R ev., 1936, 1, (9), 443).—Discusscs th e  operation of barrel- 
tum bling articles w ith  sm ali am ounts of laccjuer.—J . C. C.

XX.— JOINING

(Contlnued from pp. 325-327.)

*The Effect of Molten Solder on Some Stressed Materials. G. W esley A ustin  
(J. In s t. Metals, 1936, 58, 173-185; discussion, 185-192).—B rcakagcs of 
steel and  non-ferrous p a rts  during assem bly by  soldering w hilst subjected to  
stress, led to  th is  investigation on the effect of m olten solder on stressed 
tensile test-pieces of m any of the  m etals and alloys used in engineering. The 
m aterials stud ied  were : steels, Armco iron, niekel, copper, silver, alum inium , 
zinc, Monel m etal, cupro-nickel, bronzes, alum inium -bronze, silicon-zinc- 
bronze, brasses, D uralum in, and  E lek tron . A lthough th e  phenom enon was 
found to  be very  generał, certa in  m aterials proved less susceptible th an  
o th e r s ; a  selection of m aterials which will offer resistance to  th e  sirnul- 
taneous action of stress and  solder is thus possible.— G. W . A.

*Silver Soldering by Electricity. P . H . R yan  (J. Am er. Soc. N a m i E n j., 
1936, 48, (2), 239-248).—The resu lts  are given of an  investigation on the 
soldering of fittings consisting m ainly of copper tub ing  and  composition 
flanges w ith  low m elting point silver solder using (1) an  electrical induction 
m ethod, (2) an  ind irect resistance m ethod, and  (3) a  d irec t resistance m ethod 
of heating. Tensile and  liydrostatic  tes ts  show the s treng th  and  tightness 
of th e  jo in ts obtained to be com parable w ith  those obtained using th e  oxy- 
acetylene flame, and  po in t to  th e  possibility of regularly  obtaining full- 
s trength , pressure-tight jo in ts in  one cycle of operation. The grain-size of 
heavy copper tub ing  o r flange m ateriał is n o t affected b y  electric soldering, 
and  th e  effect on th inner tub ing  only resu lts in p a rtia l annealing. D anger 
of overheating is also reduced by electric heating, and  there  is less tendency 
tow ards w arping and  cracking, while th e  m ethod is also m ore economical.

— J . W . D.
Electric Brazing. A. G. R ob ie tte  (Elect. Rev., 1936, 118, (3054), 816- 

817).—Brass and  niekel alloys can be brazed w ith silver solder in a  continuous 
electric furnace in  an  atm osphere of b u rn t and  purified coal-gas in  th e  same 
w ay as steel articles are joined by  copper brazing. T he process and  its 
applications are briefly discussed.—J .  C. C.

Rebuilding Hydraulic Ram s. ------  (Mech. World, 1936, 99, 159).— Cor
rosion or erosion of th e  working p a rts  of hydraulic m achinery leads to  w ater 
loss, destruction  of packing, and  reduced efficiency. T he bronze-welding of 
worn p a rts  is illu stra ted  and  described.— F . J .

*Corrosion-Resistance of Welds. (Biirgel.) See p. 362.

XXI.-INDUSTRIAL USES AND APPLICATIONS

(Continued from pp. 327-331.)

Aluminium Powder, Its M anufacture and Uses. I . I .  Tolm achev (Legkie 
M etalli (Light Metals), 1936, (3), 50-54).— [In  R ussian.] A review.

—D . N . S.
British Standard Specification for Silicon-Aluminium Alloy Castings for

General Engineering Purposes. ------  (B rit. Stand. In s t., No. 702, 1936, 10
pp.).— S. G.

British Standard Specification for Y-Alloy Castings (As Cast) for General 
Engineering Purposes. ------ (B rit. Stand. Inst., No. 703, 1936, 10 pp.).—S. G.
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British Standard Specifieation for Y-Alloy Castings (Heat-Treated) for
General Engineering Purposes. ------  (Brit. Stand. In st., No. 704, 1936, 12
pp.).—S. G.

Non-Ferrous Alloys Available for the Use of Industry. H idum inium  and
Magnesium Alloy Extruded and Drawn Sections. ------  (A lum inium  and
Non-Ferrous Rev., 1936, 1, (9), 417-418).— See M et. Abs., th is  vol., pp. 98, 
133. Describes the characteristics of th e  alloys H idum inium  R .R . 56, D .U ., 
72, R .R . 66, and  M agnum inium  266.—J . C. C.

Deyelopment of Aluminium for A ircraft. C. F . N agle, J r .  (A er o Digest, 
1936, 28, (2), 27-29).—G eneral.—S. G.

Petrol Feeding Mechanism for Aeroplane Motors. J .  B ally  (Rev. A lu m in 
ium, 1936, 13, (82), 261-268).—Describes th e  applications of D uralum in in  
the construction of the petro l feed in  aeroplane engincs.—J .  H . W.

The Largest Diesel Trains. Chas. F . A. Mann (Oil Engine, 1936, 4, (39), 
92-95).—A n account of four new Diesel tra in s of th e  U nion Pacific R ailroad 
(U.S.A.). L igh t alloys are used in  th e  bodyw ork of nearly  all the coaches 
(Duralumin), in  th e  engine p istons (nickel-copper-alum inium  alloy) and 
alm ost th roughout the coachwork, w hilst ord inary  cu rta ins are replaced by 
aluminium sheet.—P . M. C. R .

Antimony as a  Raw Materiał for the Chemical Industry- Charles H ardy  
(Chem. Industries, 1936, 38, (4), 363-365).—Production (by countries, 1925- 
1933), price (1926-1935), im port, export, and  consum ption (U.S.A.) sta tistics 
are given and  briefiy discussed.— A. R . P .

Materials for Chemical Pumps. C. H . S. Tupliolm e (Chem. Industries, 
1936, 38, (6), 575-576).—The properties dem anded of a  suitable m etal for 
chemical pum ps are  briefiy discussed and  th e  value of certain  steels, bronzes, 
and copper-nickel alloys fo r various chemical purposes is exam ined.

—A. R . P .
The M anufacture of Steam Valves for Modem High-Pressure Boiler Plant.

------(Mech. World, 1936, 99, 105, 107, 120).—The m anufacture of H andor
steam valves a t  th e  D um barton factory  of Babcock and  W ilcox, L td ., is 
described and  illu stra ted . T he combined effects of high tem peratu re  and 
pressure in  steam  p la n t have led to  the  use of new m aterials and principles 
of design. The bronze m anufactures cover a  wide rangę, and  14 different 
alloys are regularly  h a n d le d ; four of these are described as of “ th e  cupro - 
nickel series.” The H andor valve contains 104 parts . I n  th e  brass m achinę 
shop, tungsten  carbide tools are used exclusively for bross-finishing.— F. J .

Phosphor-Bronze Bearings. ------  (Metallurgia, 1936, 14, (81), 67-69).—
The composition of phosphor-bronze fo r bearings, and  th e  careful ad just- 
m ent of th e  tin  and  phosphorus contents in  accordance w ith  th e  service the 
bearing has to  give aro discussed, and  consideration is given to  the functions 
of the hard  and  soft eonstituents, and  to  th e  influence of alloy additions, 
particularly  lead  and  nickel, on th e  m echanical, frictional, and  w earing 
properties of th e  alloy.—J .  W . D.

*Investigations on Sliding Bearings w ith a  New Type of Lubrication a t Very 
High Pressures. G. W elter and  W . Brasch (Metalhoirtschaft, 1936, 15, (10), 
227-229).—An appara tu s for th e  high-pressure lubrication  of bearings is 
described, and  curves are  giyen showing th e  effect of th is  m ethod of lubrica
tion in reducing th e  w ear of bearings in  high-speed m otors, &c.—A. R . P .

The Facing of Bearing Shells of Cast Iron, Steel, or Bronze. J .  N appće 
(Mecanique, 1936, 20, (267), 146-149).—Successful facing depends on securing 
proper adhesion between th e  casing and  th e  bearing m etal. The im purities 
present in  ord inary  cast iron  necessitate special precautions, which aro 
enum erated. P relim inary  tinning is recom m ended in all cases, and  diagram s 
of suitable p la n t are  given, w ith  a  lis t of th e  necessary equipm ent. Tho 
method of running the bearing is described, and  th ree  typ ical analyses of 
bearing m etal are given, w ith  appropriate  applications.—P . M. C. R .
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Brass Wire Gauze for Straining [Rubber] Lafcex. B . J .  E a to n  (J . Rubber 
Res. Inst. M alaya, 1935, 6, 4 7 ^ 8 ;  C. Abs., 1936, 30, 4719).—The detrim ental 
effect of copper. compounds on rubber is such th a t  sieves w ith corroded -wire 
gauze should no t be used for straining latex . In  no case should la tex  to  which 
anim onia has been added be passed through brass-wire sieves.—S. G.

Failure of Metals and Alloys in  Sernce on Overhead Lines. ------ (Mech.
World, 1936, 99, 420).—A bstrac t of a  publication issued by  B ritish  Tnsulated 
Cables, L td .—F . J .

*Substitute Materials for Lead as Packing for Pipe-Lines. E . Landel 
(Gas- u . Wasserfach, 1936, 79, (10), 145-148).—Alum inium  wool o r foil is 
recom m ended.—B. BI.

Acid Filter. ------  (Chem. aiid M et. En-g., 1936, 43, (1), 41).—F or the
filtering of p lating  solutions, &c., an  A m erican firm has deyeloped a  lead- 
lined  yessel liousing a  m anufaetured  porous-stono filtering elem ent. The 
filter is illu stra ted  and briefly described.—F . J .

Nickel and Its  Alloys in  Petroleum  Refining. R . W . M uller (Petroleum Z ., 
1936, 32, (29), 3-6).—The applications of nickel alloys in  the petroleum 
Tefining industry are described.—P. M. C. R .

Silver and Its Uses in  Chemical Plant. A rth u r H aslam  (Metallurgia, 1936, 
14, (81), 59).—The applications of silyer in  tho chemical industry  aro briefly 
discussed.—J .  W . D.

The Production of Silver Mirrors by Cathodic Sputtering. E . Gwynne 
Jones and  E . W . F oste r (J. Sci. Instrum ents, 1936, 13, (7), 216-219).—A 
sim ple appara tus is described fo r th e  p reparation  of silyer m irrors by  cathodic 
spu ttering  in  an  atm osphere of argon. A n im p o rtan t factor for th e  p ro 
duction  of good m irrors is th e  cleanliness of tho appara tu s and  specimen, and 
th e  necessary precautions and  cleaning operations aro described.—W . H .-R .

Materials for E xhaust Valves. E . Schm idt and  H . M ann (Automobiltech. 
Z ., 1936, 39, (12), 303-312).—D eterioration  in  valve m aterials m ay  be set 
up th rough  therm al, chem ical, o r m echanical conditions, singly or in  com- 
bination. Tho structu re , composition, therm al conductiyity , and  corrosion- 
resistance of tho m aterials a re  of fundam ental im portance. A  lis t is given 
of suitable m aterials (some non-ferrous) fo r aviation  engine valves. The 
possible in itia tion  of grain-growTth  as a  re su lt of S telliting valves or valve 
sea ts is discussed. The properties of m etallic cooling agents (m ercury, 
sodium , sodium -potassium , lith ium , &c.) aro tab u la ted , as arc  those of 
suitable m aterials for valve soats.— P . M. C. R .

Standard Materials and Their Applications. E rich  E ichw ald (Automobil
tech. Z ., 1936, 39, (12), 297-301).—The system  o f nom enclature adop ted  for 
ferrous and  non-ferrous alloys by  the  G erm an S tandards Comm ittee is 
exp la ined ; a  lis t of appropriate  m ateria ls for machinę p a rts  is given, w ith 
th e ir respective reference m arks. Tables show th e  corresponding analyses 
a n d  m echanical properties fo r a num ber of ligh t alloys and  for eerta in  brasses, 
in  various sta tes of therm al and  m echanical trea tm en t.—P . M. C. R .

XXII.— MISCELLANEOUS

(Continued from pp. 331-332.)

Presidential Address. W . R . B arclay  (J. Inst. Metals, 1936, 58, 61-82).— 
D eals w ith  th e  rnain lines and  features of th e  “ deyelopm ent ”  m oyem ent in 
th e  non-ferrous m etallurgical industry , an d  refers particu larly  to  the  organiza- 
tions in  the nickel, alum inium , tin , and  copper industries. The aim s of theso 
organizations are discussed, and  factors essential to  fu turę  progress and  success 
aro emphasized.— S. G.

Metallurgical Literature and the Technical Library. A. D . R oberts (Metal
lurgia, 1936, 14, (81), 77-78).—The yarious reviews, technical journals,
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abstracts, and  indexes dcaling w ith  m etallurgy are g iv en ; the value of 
technical libraries in  London and  Proyincial tow ns for tracing  inform ation 
by m eans of such publications and  for obtaining aceess to  basie lite ra tu re  is 
dealt w ith , and  a p lea is m ade for a  w ider use of tho  facilities available in  
such institu tions.— J . W . D.

A S u m y  of Engineering and Metallurgical Progress. G. E . W olstenholm e 
(Proc. Inst. Mech. Eng., 1935,131, 625-C29).—An abbreyiated  address dealing 
mainly w ith  developm ents of alloy steels, and  m achinery for working m etals.

—W . H .-R .
A Cruciform Brooch from Benwell, Newcastle-upon-Tyne. P a rk e r Brewis 

(Archcelogia JEliana, 1936, [iv], 13, 117-121).—A description is given of a 
bronze brooch, 5 |  in. long, found in  the  R om an fo r t of Condercum. Tho 
analysis, according to J .  A. Sm ythe, is copper 82-00, tin  12-23, zinc 1-24%, iron 
and nickel sm ali ąu an tity , oxygen and  loss 4-53%.—S. G.

A Rom an Skillet from  South Shields. R obert Carr B osanąuet (Archcelogia 
JEliana, 1936, [iv], 13, 139-151).—A fuli description of a  fine R om an skillet 
or patera found abou t 100 years ago am ong w hat was taken  to  be tho 
“ wreekage of a  sailing skip.’1 No m etallographic exam ination of the  speci- 
men has been m ade, b u t from  yisual exam ination th e  handle and  base appear 
to have been cast (probably by. th e  cire perdu m ethod) in  heavily leaded bronze 
containing 10-12%  t i n ; the  bowl appeared to  be of the same m etal.—S. G.

Exeavations of Two Bronze Age Barrows a t K irkhaugh, Northumberland. 
H erbert M aryon (Archcelogia JEliana, 1936, [iv], 13, 207-217).—Among the 
objects found was a  gold ear-ring, which is described. Reasons aro given for 
the belief th a t  th is  ear-ring was obtained from  Irc land  in  the  o rdinary  course 
of trade, and  th a t  i t  is ano ther link between the  m etal crafts of Spain and  the 
British Isles in  th e  Bronze Age.— S. G.

An Inscribed Openwork Gold Ring from Corstopitum. Jo h n  D. Cowen 
(Archcelogia JEliana, 1936, [iv], 13, 310-319).— A fuli description of a ring 
weighing 183 grains and  its  inscription, w ith  a  diseussion of its possible origin. 
I t  is considercd to  be w ork of th e  fourth  eentury .—S. G.

Five Cases of Poisoning by Arsine [in Zinc W orks]. Jean  F irk e t (A nn. 
med. legale criminol. police sci., 1936, 16, 122-129; C. Abs., 1936, 30, 4585).— 
The cases oecurred in  a  m etallurgical (zinc) works ; two were fatal.—S. G.

Molybdenum in U.S.A. I . M. K rasnopolski (Redlcie M etalli (Rare Metals), 
1936, (1), 42-47).— [In  R ussian.] The operations of several A m erican w orks 
producing calcium m olybdatc and  ferro-m olybdenum , are  briefly described.

— D. N . S.
Means for Detecting Iron in  Alloy Eąuipm ent. F . H . H o y t (Chem. ancl 

Met. Eiuj., 1936, 43, (3), 150).—By applying a  th iek  w ater pastę  of p las te r 
of Paris in  a  layer \  to  i  in. thiclc over m etal surfaces, a  yellow sta in  will 
appear, w hen th e  p las te r has dried, over any  p a r t consisting of iron. B rass, 
stainless steel, nickel, and  o th er m aterials n o t affected by w ater when 
similarly covered will rem ain  w hite.—F . J .

Chart Aids to M anagement. M. L. Y atcs (Mech. World, 1936, 99, 1-2,
37-38, 61-62, 83-84, 108-109, 135-136, 157-158, 181-182, 222-223).—A 
series of articles describing th e  various charts so fa r dcveloped, by  the  use 
of which th e  sam e degree of success can be obtained for business organization 
and m anagem ent as for th e  presen tation  and  recording of technical d a ta .

— F. J .
Patenting in  the United States. Jo h n  Johnston  (Mech. World, 1936, 99, 

217-218).—There is so m uch evidence of interchange of products between 
British and  American m anufacturers th a t , in  th e  case of a  new project, i t  
may be desirable to  consider protection  in  America a t  an  early  stage. A 
generał explanation is given to  perm it some understanding of th e  funda- 
m ental conditions.—F . J .
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