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I.— PR O PE R TIES OF METALS

(C ontinucd from  pp . -187-503.)

♦Mechanical Properties of Aluminium and Its Alloys After Prolonged Heating.
A. von Zeerleder and  R . Irinam i (./. Inst. Metals, 1936, 59, 111-124; d is­
cussion, 125-127).—Tho strength  of pure alum inium  and yarious alum inium 
alloys was invcstigatcd after heating for long periods a t  75°-300° C. The 
strength  properties o f the same m aterials were determ ined also in  the stato  of 
complete stabilization. The heating periods employed cxtended ovcr approxi- 
m ately 2 years. A fter trea tm en ts of different duration  a t  elevatcd tem pora- 
tures, some specimens were coolcd and  tested  a t  room tem p era tu re ; others 
were tested  a t  th e  trea tm en t tem perature. F or complete softening a t  250° C., 
for instance, to  obtain  the properties observed in  completely stabilizcd 
samples, heating periods of a t  least 6 m onths are required in tho case of puro 
alum inium  and  Anticorodal, and of more than  2 years for Avional and  “ Y ” 
alloy. A still longer heating tim e is necessary in the case o f the alloy 
“ R .R . 59.” To determino the decrease in strength  of any  m ateriał a fter 
heating for long periods a t  elevated tem peratures i t  is necessary, therefore, to 
carry ou t tests o f long duration. The values of the yield-point observed in  the 
norm al short tim e tes t a fter heating periods of 1 year form a  basis for calcula- 
tions for engineers. The permissible loads can be found only by obseryation of 
the creep lim it, and th is property  is being studied by the authors.—A. v. Z.

♦The Conductivity of Super-Purity A lum inium : The Influence of Smali 
Metallic Additions. G aston G. G authier (J. Inst. Metals, 1936, 59, 129— 
146; discussion, 147-150).—This paper deals w ith the effect on the con- 
ductiv ity  o f super-purity  alum inium  (excecding 99-99%) of additions of those 
elem ents which m ay occur as im purities in  commercial alum inium. I t  is 
shown th a t alum inium  follows the uniyersal law th a t  th e  conductivity and the 
tem perature coeff. o f conductivity both  increase w ith tho p u r i ty : M atthicssen’s 
Law has been confirmed. The d a ta  presented in this paper on tho effect of 
smali additions on the co n d u c tm ty  of alum inium aro of valuo in th a t they  have 
been determ ined under favourable experim cntal conditions, owing to  tho 
extrem e purity  o f th e  basis m etal and tho large am ount which has been 
available. This high purity  lias made i t  possible to  determ ine, w ith  a  sta ted  
aceuracy, th e  effect of each one of the added elem ents in  the alm ost completo 
absence of o ther im p u r i t i e s .  F urther, th e  f ig u r e s  g iv e n  f o r  i r o n  and S ilic o n , 
for these elem ents w ith titan ium  and  vanadium , and  for magnesium and  
Silicon, make i t  possible to calculate the conduc tm ty  of aluminium of accur- 
ate ly  known purity . N orbury’s Law docs n o t a p p e a r  to  hołd in th e  case of 
alum inium .—G. G. G.

The Influence of Thermal Expansion on the Electrical Resistance of Con- 
ductors, and its Influence on Measurements of Tem perature-Resistivity 
Coefficients [of Aluminium]. O. Scarpa (A llum inio , 1934, 3, (2), 63).—The 
error introduced in to  determ inations of th e  tem p era tu ro -resis tm ty  coeff. 
o f alum inium  by the therm al expansion of the m ateriał is shown to  be con­
siderable, and S. empliasizes th e  desirability o f sta ting  w hetlier o r n o t th e  
necessary correction has been applied if  th e  above coeffs. are to  be given.

—P . M. C. R .

♦ Denotes a paper deseribing the results of original research. 
f  Denotes a first-class critical review.
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*On the AverageValue to be Given to the Temperature Coefficient o£ the E lectri­
cal Resistance of Aluminium Conductors. O. Scarpa (A llum inio , 1935, 4, (3), 
145-148).—Various a ttem p ts  were mado by tlie In ternational E lectrotechnical 
Commission to  fix th e  valuc of th is coeff. A ccurate m easurem ents were m ade 
by S., and  the yalue suggested for alum inium  conductors in th e  as draw n s ta te  
is +  0-00405. Tho resistance of an  alum inium  conductor can be obtained

therefore by tho eąuation : r, =  2-S40[l +  0-00405(i — 20 )]- |p ,  where 2-840
20

is the resistivity  a t  20° C. of draw n alum inium  ; /20 and  S 20 being, respectiyely, 
tho length in  cm., and  ayerage cross-sectional area in  cm.2 a t  20° C. For 
alum inium  conductors trea ted  for 4 hrs. a t  250° C. the  suggested yalue is 
+  0-00410, and  the resistiv ity  can be obtained, tlierefore, from  the eąuation  : 
p, =  2-777[l +  0-0041(i — 20)]. The resistiy ity  of annealed alum inium  a t 
20° C. is 2-777. From  experim ents carried ou t in th e  samo laboratory  on 
Ita lian  alum inium , i t  was found th a t  the averagc speeifie w eight of alum inium  
conductors in  th e  annealed s ta te  is greater th a n  th a t  for th e  non-treated  metal. 
The average speeifie weight a t  20° C. o f non-treated  draw n alum inium  is 2-705, 
and for tlie same m ateriał trea ted  4 hrs. a t  250° C. is 2-709.—J . K .

♦Electrical and Optical Investigation of the Transformation from Non-Metallic 
to Metallic Antimony. R . Suhrm ann and W. B erndt (P hysikal. Z ., 1936, 37,
(5), 140-149).—E xperim ents are described in which th e  changes o f electrical 
resistance and  optical absorption of th in  films of antim ony were used to show 
the transform ation from am orphous to  m etallic antim ony. The films, which 
were prepared by condensation a t  liąuid a ir tem perature in  a  yaeuum , liave 
high resistances and tem perature  coeff. o f resistance compared w ith tho 
m e ta l; a fter heating  to  a  tem perature  w hich depends on the thickness and 
is betw een 270° and  320° A., they  become norm al in  respect of both  resistance 
and optical absorption. Tho films were from  15 to  109 m p th ick .—B. C.

*The Vapour Pressure of Barium . J .  A. M. van  L iem pt (Hec. trav. chim., 
1936, 55, (6), 468-470).— [In  German.] Form uł aa are given for th e  yapour 
pressure and  yelocity of yaporization of barium  in  vacuo. Values obtained 
by H artm ann  and Schneider for tho la ten t hea t of yaporization, boiling point, 
and  T routon’s const. are considered to  be too high.—E. J .  G.

*The Influence of Oxygen, Carbon Dioxide, Nitrogen, and Mercury on the 
Photoelectric Effect of Barium  and Potassium. A. V. A fanasieya and  Yu. I. 
L un’koya (Zhurnal Tehnicheskoy F izik i (J . Tech. Physics), 1935, 5, 1000- 
1006).— [In  Russian.]—S. G.

fProperties and Alloys of Beryllium. Louis L. S to tt (Trans. Amer. Inst. 
M in . M et. Eng., 1936, 122, 57-73).—See Met. Abs., th is vol., p. 440.—S. G.

*The Magnetic Properties of Bism uth. D avid Shocnberg (Abstracts o f 
Dissertations Univ. Cambridge, 1935-1936, 120-121).—T he m agnetic suscepti­
b ility  of b ism uth  was m easured by  th e  F araday  m ethod. Abovo 50° K . the 
m agnetization-field curve is lin e a r; below th is tem perature  i t  is more compli- 
cated, as alrcady noted  by do H aas and  van  Alphen. D etails of bo th  tho 
norm al and  the do H aas-van  Alphen effect, and also the  influenco of sm ali 
additions of lead and tellurium  have been investigated. Tho transverse 
m agnetostriction o f single crystals was m easured, and th e  results, w ith  
K ap itza’s earlier longitudinal d a ta , give a  complete scheme of m agnetostriction 
moduli. The effect o f foreign atom s and  th a t  o f tem perature  cannot be ex- 
plained by change of la ttice  dimensions. I t  is eoncluded th a t  the tlieories of 
Jones and  Peierls provide too simple a  p icture of the electronic s truc tu re  of 
bism uth.—A. G. D.

*The Hall Effect in a  Circular Bism uth Plate. L. H ow ard Petersen (Proc. 
Ind iana  Aead, Sci., 1935, 45, 214-215).—Y olterra (Nuovo cimento, 1915, 
9, 23) developed a  Priticiple o f Reeiprocity for the H all effect in a  circular 
p late. A lim enti (Nvovo cimcnto, 1915, 9, 109, and  1916,11, 217) estended  the
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principle. L et the curren t cnter and  leave a circular platc a t  the m id-points 
of perpendicular r a d i i ; Alimenti found four points on the plato where the 
potential dillerence between the points in all conibinations of 2’s is the same 
when th e  field is excited. P . failed to confirm A .’s results in the ease o f a 
circular bism uth p late. A special caso occurs when th e  current-carrying 
electrodes aro situa ted  on the circuraference of the plate. This is V.’s so-called 
“ theorem  of four verticcs.’! This theorem  is confirmed by P .—J . S. G. T.

The Normal Cathode Potential Drop a t the Melting Point in  Bismuth. H . 
K urzke (A nn. P hysik, 1936, 25, 68S-696).—The dependenco of cathode drop 
on tem peraturo  was investigated by a  m easurem ent of tlie yaria tion  of cathodo 
potential and tem perature  sim ultaneously during cooling. I t  is shówn th a t  
the cathodo drop inereases by abou t 2 v. on solidification for bism uth, while 
for tin  and  lead it  deereases. The change in  eleefcron emission work is related 
to  th e  figures obtained for th e  cathode d rop .—B. C.

*The Vapour Pressure of Ceesium. J .  A. M. van Liem pt (Rec. trav. chitn., 
1936, 55, (3), 157-160).— [In  German.] A t 300°-1000° abs. the vapour 
pressuro of caosium is given by tlie expression :—log p  (mm.) =  — (3701/21) +  
6-62, and th e  rato  of sublim ation a t  270°-300° abs. by the cxpression : 
log p  ~  — (3813/T )  +  5-74 +  £ log T .— A . R . P .

*Atomic W eight of Calcium in Old Potassium -Rich Minerals. W. W. Sm ith 
and T. T a it (Proc. Roy. Soc. Edinbunjli, 1933-1934, 54, (1), 88-101).—Values 
of 40-089 and  40-092 were found for calcium ex tracted  from two different 
sources.—S. G.

*The Diffusion of W ater Vapour through Copper. J .  H . de Boer and 
J .  D. F a s t (Rec. trav. ćhim., 1935, 54, (12), 970-974).— [In  German.] A t 
800° C. the ra te  of diffusion of w ater yapour through 1 cm. of copper is 
1-9 X 10~12 m ol./cm .-/second/atm . compared w ith  a  value of 23 X 10~12 
mol./cm .2/second/atm .ł for hydrogen. N itrogen does no t diffuse through 
copper under these conditions. W ater yapour does no t diffuse through 
chrom ium -iron alloys, whereas nitrogen diffuses a t  tlie ra te  o f >  6-9 x  10~12 
mol./cm .2/second/atm .ł.—A. R. P .

*The Reaction of Atomie Hydrogen and Metallic Copper. Francis A. Mc- 
M ahon and  P e te r L. Robinson (J. Chem. Soc., 1934, (June), 854-855).—Atomie 
hydrogen passed a t  th e  ra te  of 0-5 litre /h r. over copper which has been oxidized 
and reduced, or roughened, gives a black Cu1 hydridc soluble in  70%  hydro- 
chloric acid in abscnce of air.— S. G.

*Effect of Time on Tensile Properties of Hard-D raw n Copper W ire. A lbert J .  
Phillips and A. A. Sm ith, J r .  (Proc. Am er. Soc. Test. M at., 1936, 36, (II), 263- 
273; discussion, 274—275).—Tho object of th is paper is to  show the effect of 
tim e on the flow of hard-draw n copper wire under sustained loads. A n accur­
ate  determ ination  was also made of the modulus o f elasticity  for both  soft and 
hard-draw n copper wires. T est wires wero fastened by swivel clamps a t  the 
top, threaded  through brass tubing and dead weights suspended a t  tlie bottom  
by m eans of suitable clamps. D eterm ination of stra in  was m ade w ith a  
portable microscope, measuring the distance between a  knife edge a t  the bottom  
of the brass tubing and  another knife edge on a smali sleeve th readed  over tho 
wire. The gaugc-lcngth was 60 in. and the accuracy was ±  0-000004 in. per in. 
From  the d a ta  obtained i t  is concluded t h a t : (1) hard-draw n copper wire will 
creep a t  room  tem perature  for m any days even under loads o f only 50%  of 
the tensile s tre n g th ; (2) the creep characteristics of different copper wires aro 
sim ilar for a  given percentage of the ir respectivc tensile streng ths ; (3) creep 
characteristics are similar for m term itten tly  and  continuously loaded wires for 
tensile loads no t exceeding 78%  o f th e  tensile s tre n g th ; (4) the  modulus of 
elasticity  o f eertain hard-draw n copper wires is 18,000,000 lb ./in .2 ±  400,000 
lb ./in .2 ; (5) the modulus o f elasticity  of eertain  annealed copper wires is 
13,400,000 lb ./in .2 ±  500,000 lb ./in .2.—S. G.
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♦Principal Elastic Constants o! Single Crystals of Copper, Gold, and Lead.
E . Goens (Physikal. Z ., 1936, 37, (9), 321-326).—An account is given of 
m easurem ents of the principal elastic constants of copper, gold, and  lead, 
using a  preyiously deseribed dynam ical m ethod. The yalues of the constants 
aro given in  detail.—B. C.

♦Resistometrical Method for D eterm ination of the Electrothermic Homo- 
geneous Effect and Gas łon  Effect [Copper ; Platinum ]. C. Benedicks, C. W. 
Borgm ann, and  P . Sedcrholm (A rkiv M at. Astron. Fysik, 1935, [A], 25,
(9), 1-2S).— [In  English.] A resistom etric m ethod is introduced for the 
determ ination of the electrotherm ic homogeneous effect in  m etal wires. 
The m ethod has been used on wires cxposcd to  a  gas atm osphere of definite 
low pressure. I t  is based on the use o f a  W heatstone bridge, th e  indications of 
which are dependent on tho direetion of th e  current. Copper gavo very 
regular results, o f correct sign, a t  about 26° C .; a  variation  o f pressure be­
tween 10~5 and  10-1 was found to  exert a  ra tlier weak influence on the  constant 
of th e  effect. This proyes th e  . m ethod to  be reliablc. In  p latinum  certain 
irregularities were observed which depend on th e  pressure of the gas surround- 
ing the te s t wire. I t  is necessary to  distinguish between (a) the electrotherm ic 
homogeneous effect o f gas-free p latinum , being negative (“ m etal e ffec t” ), 
and (b) an  electrotherm ic homogeneous effect depending on gas ions, causing a 
positive effect (“ gas e ffec t” ). In  copper the electrotherm ic homogeneous 
effect was likewisc found to  some ex ten t to  bo dependent on the gas pressure.

—S. G.
♦Param agnetism  of Metallie Gadolinium Above Its Curie Point. Felix 

Trom be (Com.pt. rend., 1935, 201, 652-653).—The specific suseeptibility , y, 
o f gadolinium  was determ ined from 16° to  360° C. Tho param agnetic and 
ferrom agnetic Curio points aro a t  29-5° and  16° C., respectively.— S. G.

♦On the Electrical Resistance of Gold at Low Temperatures in  Transverse 
Magnetic Fields.—I., II. E . Ju s ti  and  H . Scheffcrs (Physikal. Z ., 1936, 37,
(10), 383-384; (13), 475-481). (I.— ) In  spito o f the cubic struc tu re  of gold, tho 
orientation of th e  crystal axis to  the applied m agnetic fleld has a considerable 
influence on tho resistance. Curyes are given showing this angular dependenco 
of the ratio  o f the resistanco w ith and  w ithout a  m agnetic field (21-7 kilogauss) 
a t  20-38° and  14-0° abs. (I I .— ) The previously deseribed anisotropy of gold 
crystals a t  low tem peratures w ith rcspcct to  electrical resistivity  in transverso 
magnetic fields is fu rther investigated. I t  is shown th a t th e  ratio  by which 
th e  resistance changes owing to  a  m agnetic field depends on th e  angle betw een 
the crystal axes and  th e  direetion of the field.—B. C.

♦The Magnetic Properties of Lanthanum , Cerium, and Neodymium. E. 
Trom be (Compt. rend., 1934, 198, 1591-1593).—T he m etals contained no t 
more than  0-05% Silicon and  0-02% iro n ; they  wero tested  a t  16° C. in 
different fields. A t 3000 gauss th e  yalues found for the m agnetic suseep tib ility  
X X 10° were : lan thanum  1-21, cerium  17-94, neodym ium  39-48. Curves of 
yaria tion  of 1 /y_ w ith tem perature show th a t  there is a  slight docreaso of the 
suseeptibility o f lanthanum  and  cerium  w ith  stronger fields, b u t th a t  of 
neodymium is practically  constant. There are tw o sta tes of cerium between 
100° and  200° K . F o r lanthanum  and  cerium there aro slight discontinuities 
a t  110° and  109° K ., respectively.—S. G.

♦Some Creep Tests on Lead and Lead Alloys. A lbert J . Phillips (Proc. Amer. 
Soc. Test. M at., 1936, 36, (II), 170-182; discussion, 183-193).— Creep te s t 
d a ta  on lead and  load alloys from  tests o f 3 years’ du ra tion  are presented to 
show th a t  i t  is unsafe to  extrapolato  ereop ra tes calculated from  short-tim c 
tests. M any alloying elem ents which inerease th e  tensile streng th  of lead 
decrease the resistance to  creep under low loads. Copper added to  lead 
im proves the creep resistance yery m arkedly. A ntim ony decreases the creep 
resistance except in  the age-hardened condition where th e  elongation under
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fairly high tensile loads is praetically  nil. Such a  m etal will fracture, howeyer, 
w ithout flow under sustaincd loads, m aking i t  difficult, if  n o t impossible, to  
calculate a  safe working stress. T in likewise decreases the crccp resistance of 
lead, b u t in  the heat-trea ted  condition tho alloy shows cxcellent crecp resist­
ance w ithout serious loss in  ductility . Tellurium  added to  lead decreases its 
creep resistance under Iow loads in  both the hard-rolled and the  annealed 
conditions.— S. G.

The Effect of Prolonged Tension on Lead and Its Alloys. H . Shim ba (D enki 
Gakkwai Zasshi (./. Inst. Elect. Eng. Japan), 1930, 56, (5), 593-594).— [In  
Japanese.]—S. G.

*Relation between Field Strength and Magnetic Induction for Supercon- 
ducting Lead. J .  N. R jab in in  and  L. W. Schubnikow (Physikal. Z. Souyjet- 
union, 1934, 6, (6), 557-568; Sci. Abs., 1935, [A], 38, 439).— [In  German.] 
Two difTerent m ethods of m easuring tho m agnetic induction  of supercon- 
ductors for different fields and  tem peratures are described in detail. A t tho 
tem perature of 4-24° K . the dependence of the  m agnetic induction of super- 
conductors on th e  field was inyestigated, and  an  ab ru p t inerease in the 
induction from B  =  0 to  B  =  II  was found in generał a t  th e  transition  
from  the  supereonducting sta te . In  tho  reverse process thero is also an 
ab ru p t change of induction for the same fields. The process is no t reversible, 
b u t is aecom panied by m arked hysteresis.-—S. G.

*Methods for Obtaining Magnesium Single Crystals from  a Melt. M. D. 
Mochaloy (Zhum al 'Tehnicheskoy F izik i (J. Tech. Physics), 1936, 6, (4), 605- 
607).— [In  Russian.] A fuli description is given of the m ethod of production 
of magnesium single crystals (5 X 7 X 150 mm .) in  an  iron mould plaeed 
horizontally in tho furnace.— N. A.

*Constants of Elasticity, Electrical Resistance, and Thermal Expansion of 
Magnesium Crystals. E . Goens and  E . Sclimid (Physikal. Z ., 1936, 37,
(11), 385-391).—By m easurem ents on single-crystal rods o f magnesium of 
different crystallographic orientations, the au thors determ ined the principal 
constants of elasticity  and  the principal yalues of the specific resistance a t

room  tem perature, th e  relatiye electrical. resistance yalues the

regiou +  100° to — 269° C., and  the principal yalues of th e  therm al expansion 
in  tho rangę +  200° to  — 253° C. Tho experim ental results are discussed 
in  comparison w ith  the corresponding yalues for zinc and cadmium.—P . W. R .

*Investigations on the Nitriding of Magnesium and Aluminium. P . Laffitte,
E . E lcliardus, and P . G randadam  (Rev. Indust. minerale, 1936, (375), 861- 
867).—The tem perature of m cipient n itrid ing  of magnesium by nitrogen is 
shown to  depend on preyious exposure to  a ir in  addition to  the usual con­
ditions o f pressure, ra te  o f heating, &c. The n itrid ing  curve obtained when 
am m onia was used showed a break a t  275° C., corresponding w ith an  anom aly 
in tho tem perature-resistiy ity  curve of magnesium, and  i t  is suggested th a t  an 
allotropic transform ation of th e  m etal m ay occur. A  sim ilar b reak in the 
case of alum inium  is a ttrib u ted  to  im purities. N itrid ing-speed curves a t  
different tem peratures are given for both  m etals. The n itrid ing  tem perature  
rangę for alum inium  in am m onia is restrictcd  by  the dissociation o f the 
product, which begins a t  265° C.—P . M. C. R .

Theory of Constant Param agnetism . Its Application to Manganese. Louis 
Nćel (Compt. rend., 1936, 203, (4), 304-306).—Cf. M et. Abs., th is  vol., p. 201. 
E xtended  generalizations derived from  N .’s preyious dem onstrations of 
susceptibility independent, a t  Iow tem peratures, o f tem perature. Excellent 
agreem ent is obtained in th e  case of manganese between theoretical and  
experim ental results.—E . J .  G.

*Optical Examination of Thin Films. I.— Optical Constants of Mercury. 
Leif T ronstad  and  C. G. P . Feachem  (Proc. Roy. Soc., 1934, [A], 145, 115-
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126).—The values of th e  optical constants of m ercury were m easured for 
Xk 4350, 5460, and  5780 A .; they  aro discussed in  relation to  previously 
published values for wave-lengths in  the  visible region of the  spectrum .

— S. O.
*The Electrical Conductivity o£ Thin Metal Films, Particularly oi Molybdenum 

Films. J . H . de Boer and H . H . K raak  (Rec. trav. chim., 1936, 55, (9/10), 
941-953; and  Laboratoria N .V . Philips' Gloeilamp. Eindhoven, Separaat 
1142,1936).— [In  German.] A n investigation of th e  conductivity  o f sputtored  
m olybdenum  films as dependent on film thickness, and w ith  tlie glass basis 
surface a t  different tem peratures, both  during sputtoring and  during measure- 
m ent of conductivity. A t all tem peratures below tho m axim um  to  w hich tho 
film lias been subjected, yariations w ith tem peraturo aro practically  rever- 
s ib lo ; abovo tho m axim um , however, th e  co n d u c tm ty  increases irreversibly. 
T he theory  evolved rescmbles th a t  o f W ilson for sem i-conductors.—E. J .  G.

*The Evaporation o£ Niekel in  a Vacuum. George Bryce (•/. Chem. Soc., 
1936, (Oct.), 1517-1518).—From  experim ents on tho ra te  of oyaporation of 
niekel atom s from a  filam ent heated a t  1318°-1602° abs. in  a  high vacuum  
(10-5 mm . of mercury) the energy o f vaporization of niekel atom s is deduccd 
to  bc 85 kg.-cal. I f  c is th e  condensation coeff. o f niekel atom s on a niekel 
surface a t  T °  abs. and  p  is tho vapour pressure o f niekel in mm . of m ercury, 
then  it  can be shown th a t log10 (cp) =  9-148 — 2-00 X 10'1/T .—A. R . P .

♦The Rate of Adsorption of Ethylene by Silica and Niekel. E . W. R. 
Steacie and  H . V. Stovel (J. Chem. Physics, 1934, 2, (9), 581-584).—The 
adsorption of ethylene by  reduced niekel was studied from — 80° to  150° C. 
Definite slow effects and  tem peraturo hysteresis were observed. Since 
diffusion into th e  crystal lattice (“ so lub ility” ) is oxtrem ely unlikely in  th is 
case, more definite conclusions can be reached th an  have beon possible in 
previous investigations.—S. G.

*The Modulus of Torsion of Magnetized Niekel a t High Temperatures. 
W . Móbius (Physikąl. Z ., 1934, 35, 806-811; Sci. Abs., 1934, [A], 37, 1245).— 
A continuation of work described in an earlier paper (Met. Abs. (J . Inst. Metals),
1932, 50, 419). G reater field strengths were employed and more accurate 
tem perature m easurem ents made, particularly  in  th e  region of th e  Curie 
point.— S. G.

*The Magnetic Behaviour of Niekel a t Temperatures up to the Curie Point.
W. Schnabl (A nn. Physik, 1936, 27, (2), 169-185).—The depondencc of 
m agnetic losses on freąueney is shown to  be m arked between 0-50 and 500 Hz, 
while between 50 and 500 H z am plitudes depend strongly on freąueney. 
Differenees observed cannot be a ttrib u ted  to  eddy curren t losses. A t higher 
tem peratures the freąueney effects deerease m arkcdlj', and partia lly  vanish.

—E. J .  G.
t*Resistance, Spontaneous M agnetization, and Curie Point of Niekel. W.

Gerlach, H . B ittel, and  S. Vekiyos (Sitzber. math.-naturu). A b t.bayer. Akad. 
JFjss. Munchen, 1936, 81-136; C. Abs., 1936, 30, 7401).—Tho results o f m any 
invcstigations on tho  m agnetic and  clectrical properties o f various specimens 
o f niekel are reviewed, and  anomalies in  the resistance are corrclated w ith 
changes in m agnetic properties. The paper is d m d e d  in to  6 sections. (I.— ) 
The resistance-tem perature curves of samples o f niekel o f varying p u rity  are 
considered, and i t  is shown th a t  by th e  application of M atthiessen’s addition 
rule these can all be reduced to  tho r-T  curve for purest niclccl (r, — R J R 0). 
(I I .— ) Describes in detail new experim ents of th e  highest precision by B. and 
V . on th e  resistance o f niekel o f various purities in  the rangę — 200° to  
+  600° C. (cf. Met. Abs., th is  vol., p. 194). These results confirm the  valid ity  
of th e  deductions o f Section I .  ( I I I .— ) The generał valid ity  of th e  quan- 
tita tiv e  interdependence of tlie resistancc anom aly and  tho sąuaro of the 
spontaneous m agnetization is shown, as well as th a t  the proportionality
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const. is independent o f tlie pu rity . (IV.— ) A diseussion is given of an in ter- 
p retation  o f the resistance anom aly proposed by Borelius (A nn. Physik, 1931, 
8,261), whoso “ reduced resistance ”  is contradicted by the experim ental data . 
(V.— ) Consideration o f the resistance anom aly dem onstrates th a t  an inner 
spontaneous m agnetization can bo detected  far abovo th e  tem perature h itherto  
taken  as the Curie point. (VI.— ) E xperim ental da ta  collected in  th is seetion 
dem onstrato th a t  nickel gradually loses its spontaneous m agnetization, and 
w ith it  also the possibility of ferrom agnetic m agnetization, first far above tlie 
previously assum ed Curie point.—S. G.

*Temperature Variation o£ the Structural Demagnetizing Factor in Nickel 
and Cobalt. Theodore K ahan  (Compt. rand., 1934, 199, 349-351).—S. G.

^Ferromagnetic Curie Points for Electrodeposited Nickel Films. S. Procopiu 
and  T. Farcas (Compt. rend., 1934, 198, 1983-1985).—See Mat. Abs., th is  
vol., p. 194.— S. G.

*The Behaviour of Hydrogen Dissolved in  Palladium . K . F . Herzfeld and 
M aria Goppert-M ayer (Z. physikal. Chem., 1934, [B], 26, (3), 203-208).—S. G.

The Interpretation of the Dissociation Pressures of the Palladium -Hydrogen 
System. Max H . H ey (./. Chem. Soc., 1935, (Scpt.), 1254-1258).—Cf. Hoy, 
Met. Abs., th is vol., p. 493. An eąuation dcvelopećl from simple kinetic theory 
is shown to  give a  reasonably satisfactory account o f the dissociation pressures 
of the palladium -hydrogen system , on the assum ption th a t there is only one 
phase presen t throughout. The lim iting composition of tho system  is PdH , 
which possibly has a  sodium chloride type structure. The equation is probably 
a  first approxim ation to  the tru th .—S. G.

*The Dependence of the Modulus of Elasticity, Elastic Limit, and Ultimate 
Strength of Palladium  on the Hydrogen Content. F . K ruger and H . Jungnitz  
(Z. tech. P hysik, 1936, 17, (9), 302-306).—The modulus o f elasticity, elastic 
lim it, and  u ltim ate streng th  of a  palladium  wire are shown first to undergo a 
smali initial inerease and  then  to  decrease alm ost in  proportion to  the gas 
content, up to  tho lim it o f saturation . The inerease coincides w ith absorption 
in the atom ie form , the subscąuent decrease w ith  the en try  of molecular 
hydrogen.—E. J .  G.

Expansion Pressures of Metallic Hydrogen and Deuterium. A. R . Ubbc- 
lolide (Naturę, 1936, 138, (3498), 845).—Differerices in the expansion of the 
spacc-lattice o f palladium  w hen alloyed w ith metallic hydrogen and deuterium  
are adduced as evidenco th a t  tho hydrogen in certain  m etallic hydrides exists 
in the m etallic s ta te .—P . M. C. R.

*Electronic Specific H eat in  Palladium . G. L. P ickard  (Naturę, 1936, 138, 
(3481), 123).—The specific hea t o f palladium  was m easured between 2-5° and 
22° K ., and the results are considercd in term s of tho electronic theory  of M ott. 
An expression is given for th e  specific heat in the rangę nam ed.—B. C.

tM etals of the Platinum  Group. Ores, Recovery and Refining, Fabrication 
and Uses, and Properties. R . H . A tkinson and A. R . R aper (./. Inst. Metals, 
1936, 59, 179-206; diseussion, 207-210).— An a ttem p t is m ade to  present 
up-to-date m etallurgical inform ation about th e  6 m etals o f th e  p latinum  group. 
A fter a  brief description of tho discovery o f the m etals and  an  account of the 
ores, particu lar a tten tio n  is devoted to  tho recovery and  refining of tho m etals 
produced from  the C anadian nickel industry . This is followed by a  fuli 
description of the methods o f fabrication of the m etals and  the ir alloys. I t  is 
shown th a t  the two ductilo m etals o f the group, p latinum  and palladium , are 
readily worked, while rhodium  and  iridium are worked w ith m uch greater 
difficulty. The tw o m etals osmium and  ru thenium , belonging to the hexagonal 
system , have n o t up  to  the present been thoroughly inyestigated. F inally, an  
account is given of the properties of th e  m etals and  their uses.—R. H . A.

*The Adsorption of Oxygen on Platinum , Iron Oxide, and Chromium Oxide. 
B ernhard N eum ann and E rich  Goebel (Z. Elektrochem., 1934, 40, 754r-764).—
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The adsorption of osygen on platinum  was m easured over tho rango 20° to  
400° C. Tlie isobar for oxygen on p latinum  inereased w ith  inereasing tem ­
peraturo  between 20° and 300° C. and deereased a t  higher tem peratures. A 
comparison is m ade of tlie m easured values w ith  the equations o f Freundlich 
and of L angm uir; the agreem ent for botli eąuations is good for p latinum  
and  iron o x id e ; for chrom ium oxide tho Langm uir eąuation  gives tlie be tter 
agreem ent.—S. G.

*The Kinetics o! the Adsorption of Hydrogen and Deuterium by Platinum .
E dw ard  B. M axtcd and Charles H . Moon (J. Chem. Soc., 1936, (Oct.), 1542- 
1546).—The early stages o f adsorption o f hydrogen and  deuterium  by platinum  
closely follow an  eąuation of tho type log a/(a  — x) — kt", in which a is the 
satu ration  eapacity. For hydrogen k  =  0-0955 and  n  =  0-326 and n k  (which 
is a  truc  m casure of the ra te  of adsorption) is 0-0311 a t  18° C. The ratio  of 
the values for nk  for hydrogen and  deuterium  is 1-4-1-5.—A. R . P .

*The Catalytic Properties and Structure of Metal Films. H .—The Electrical 
Condition o£ P latinum  Films. G. I . F inch and A. W . Ik in  (Proc. Roy. Soc.,
1934, [A], 145, 551-563).—The surface potentials and  rates o f charging-up of 
spu ttered  platinum  films in  contact w ith  electrolytic gas a t  room tem perature 
were determ ined, and  the film structures exam ined by electron diffraction. 
E lectrically  active films were also catalytically  active, w hilst electrically 
neiitral films were inert as catalysts. The rates a t  which active films pro- 
m oted the union of oxygen and hydrogen were directly  proportional to  their 
ra tes of charging-up. W ith  the m ore aetive films, the crystals were arrayed 
a t  random , whereas w ith  inactivc films a  considerable proportion of crystals 
possessed a  common direction of orientation. The diffuse background in 
electron diflraction p a tte rn s obtained from active films inereased in in tensity  
w ith  inereasing activ ity . H eating rapidly  destroyed tho la ten t ac tiv ity  of a 
film, and  when sufficiently prolonged also broke down tho crystal structure . 
F rom  tliese facts in  conjunction w ith  those set forth  in P a r t  I  (Met. Abs. (J. 
Inst. Metals), 1933, 53, 611) it  is concluded th a t , under th e  conditions of the 
experim en ts: (1) cataly tic action was determ ined by  a  prior interaction 
betw een the surface and one or both  constituents o f th e  combining m ixture, 
w hereby the  eata lyst became electrically eha rg ed ; (2) ac tiv ity  was no t 
determ ined by either crystal size or o rien ta tio n ; (3) cataly tic ac tiv ity  m ay 
have been centrcd around atom s of p latinum  n o t forming p a r t o f any  ordered 
a rray  or structu re .—S. G.

*Variations of the Resistance of a [Platinum] Metallic Conductor of Smali 
Volume. J . B ernam ont (Compt. rend., 1934,198, 2144—2146).—M easurements 
were made of th e  variations of resistance of a platinum  wire of 1 ij. d iam eter 
tow ards currents o f freąuencies up to  8 kc.— S. G.

*Conductivity of Tliin Metallic Films [G old; Platinum ] in  an  Electrostatic 
Field. E . Pcrucca (A tli R . Accad. Sci. Torino, 1934, 69, (1), Disp. 2, 166-170 ; 
Sci. Abs., 1934, [A], 37, 717).—M etallic films of gold and  of platinum  deposited 
on ąuartz , haying a  resistance comprised between ~  1012 and ~  1010 ohms, 
have shown a  conductivity  strongly variable in a  reversiblc m anner w ith the 
electrostatic charge. The effect consists always in an  increase of th e  con- 
ductiv ity  by th e  action of the external field, w hatever m ay be the sign of 
th e  charge. Inereases of co n d u c tm ty  up to  40%  have been observed.—S. G.

*Param agnetic Susceptibility of Colloidal Powder of Platinum . Noboro 
T akato ri (Sci. Rep. Tóhokii Im p . Univ., 1936, [i],' 25, (3), 489-503).— [In  
English.] See abstrac t from journal published in japanese , Met. Abs., this 
vol., p. 239.—S. G.

*Tke Optical Constants of Potassium . H erbert E . Ives and H . B. Briggs 
(./. Opt. Soc. Am er., 1936, 26, (6), 238-246).—The m etliod of Voigt was used 
for determ ination o f th e  optical constants for the u ltra-vio let region. P o tass­
ium  was condensed on a  ąu a rtz  plate and covered w ith glass, the m etal being
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subseąuently  m elted to  give complete contact. D a ta  aro givcn showing 
yariation in rcflecting power of the m etal over the rango 2500-6000 A. and cal- 
culated transm ission for thicknesses o f m etal of 1-25 to  7-5 X 10-5 cm. The 
transmission falls rapid ly  above a wavc-lcngth of 3000 A.— R. G.

♦Atomie W ork-Function of Tungsten for Potassium . R . C. E vans (Proc. 
Roy. Soc., 1934, [A], 145, 135-144).—S. G.

Magnetochemistry of Rhenium . Nicolas Perakis and Lćandre Capatos 
(J. Phys. Radium , 1935, 6, (11), 462-468).—Cf. Met. Abs., th is vol., p. 239.

—S. G.
♦Transparency of Sodium and Potassium Films in the Schumann Region.

W. H . W atson and D. G. H u rst (Naturę, 1936, 138, (3481), 124).—Tho trans- 
parency of th in  films of sodium and potassium  in the fa r ultra-violet was 
determ ined. I t  is pointed ou t th a t  tho results confliet w ith the theory of the 
optical properties o f m etals.—B. C.

Calculated and Experim ental Photoelectric Emission from Thin Films of 
Potassium. H erbert E . Ives and H . B. Briggs (J. Opt. Soc. Am er., 1936, 26,
(6), 247-250).—E xperim ental d a ta  supported  the theory  o f Ives respccting 
photoelectric emission from th in  films. In  vicw o f this, it  is concluded th a t the 
oecurrenco of spectral m axim a of emission w ith bulk alkali m etals m ust be 
regarded as actually  th in  film phenom ena.—R . G.

♦The Catalytic and Electrical Properties of Metallie Surfaces. I.—A Silver 
Surface Catalyzing the Combustion of Carbonic Oxide. B. W . B radford (J. 
Chem. Soc., 1934, (Sept.), 1276-1283).—S. G.

♦Changes of Resistance of Metallie Films Due to Charging [Silyer, Gold, 
Copper, Bismuth]. A lexander D eubner (A nn. Physik, 1934, 20, 449-462).

♦A New Interference Phenomenon in the Passage of Fast Electrons Through 
Crystals [Silver]. F . K irchner and II. Lassen (A nn. Physik, 1935, 24, 
113-123).—A new type of crystal lattice interference has been found in  the 
study  of th in  silyer layers. The interference points form a  cross. This 
phenomenon is aseribed to  th e  irrad ia tion  of m any smali silyer crystals, which 
are spread on the surface, oriented cxactly  parallel.—S. G.

♦Dispersion of the Phase Change for Reflection of Light from Thin Metallie 
Layers [Silver, Gold, Platinum ]. J .  B auer (A nn. Physik, 1934, 20, (5), 481- 
501).—T hin  layers o f silver, gold, and platinum  were produced partly  by 
cathodic sputtering  and partly  by yaporization in high vacuo, and the m easure­
m ents in  tho yisible region were m ade by modifying F ab ry  and Buisson’s 
method. There is a  close connection between the phase change and  the  
absorption coeff. The two modifications of silyer found by F ab ry  and Buisson 
were shown to  be identical w ith  those of R itschl. W ith  non-homogencous 
layers the  phase change is no t the same a t  different points. A theoretical 
study  shows th a t  tho dependence o f the phase change on wave-length is duo to 
reflection w ith in  the m etallie layers a t  the boundary surface. Thus, while 
formerly tho interference phenom ena w ith th e  F ab ry -P c ro t grating  were 
considered as a two-surface problem (Airy form uła) they  are conceived here 
as a four-surfaee problem. I t  provides for the different m etals the relation 
o f phase change and  wave-length found experim entally.—S. G.

♦The Energy Distribution of Photoelectrons from Sodium. A. G. Hill and 
L. A. DuBridge (Phys. Rev., 1936, [ii], 49, (11), 877).—A bstract o f a  paper 
read before the American Physical Society.—-S. G.

♦The Creep of Tin and Tin Alloys.—I. D. H anson and E . J .  Sandford (./. 
Inst. Metals, 1936, 59, 159-176; discussion, 176-178).— Describes results 
of creep tests o f long duration  on tin  and some o f its alloys in th e  rolled con- 
dition. Silyer up to  3 '5%  greatly  im provcs the creep-resistance o f tin. 
B ism uth-tin  alloys are more resistan t to  flow th an  pure tin  a t  stresses above 
about 300 lb ./in .2, b u t a t  lower stresses they  are inferior to  pure tin . A ntim ony 
improyes the creep properties o f tin  : the  alloy containing 8-5% antim ony
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w itlistands a  stress 3 tim es th a t  o f pure tin  for an  equal duration . C adm ium - 
tin  alloys are greatly  im proved by heat-trea tm en t and  ofler considerablo 
resistance to  creep. Tlie mechanism of failure of these alloys is discussed. 
R esults are giyen of tests on lead -tin  solders and  on th e  cadm ium -tin  eutectic 
alloy : these flow under stresses as Iow as 130-150 lb ./in .2. I t  is shown th a t 
in m any cases there is no relationship betw een resistance to  creep and  ultim ato 
tensile strength .—D. H.

*A Relation between H eat of Transition and Transition Point of Enantio- 
tropie Modifications [Tinl. J .  A. M. van  Liem pt (Rec. Iran. chim., 1935, 54, 
934-936; Brit. Chem. Abs., 1936, [A], 276).— [In  German.] An eąuation  is 
dcrived connecting heat o f transm ission w ith tem perature , and  th e  atom ie 
freąuencies and densities o f th e  modifications a t  th e  transition  tem perature. 
D irect confirmation is lacking, owing to  abscnce o f d a ta , b u t by substitu ting  
the ratio  of th e  atom ie freąuencies by tho ra tio  o f the absolute tem perature  
a t  which th e  forms have eąual specific heats, the calculated transition  tem ­
peratures for tin  and  sulphur are  o f th e  same order as th e  experim ental yalues.

— S. G.
♦The Adsorption of Hydrogen on Tungsten. W. F rankenburger and A. 

H odler (N atunm ss., 1935, 23, (35), 609).—The phenom ena of “ activated  
adsorption ” are studied  for hydrogen on tu n g s te n ; they  are shown to  bo 
non-existent if  both  m aterials aro extrem ely pure, and it  is suggested th a t  they  
depend on “ fractional self-purification ”  of tho m etallic surface in tho presence 
of smali am ounts o f oxygen and  organie compounds. Adsorption isobars 
for pure tungsten  are reproduced, as are th e  curves previously obtained by 
Taylor.—P . M. C. R .

♦Adsorption of Nitrogen on Tungsten. J .  K . R oberts (N aturę, 1936, 137, 
(3468), 659-660).—I t  is shown th a t  the adsorption of smali ąuantities of 
nitrogen on tungsten  takes place rapidly, provided th a t  the ą u an tity  of nitrogen 
is less th an  sufficient to  cover the surface of the wire.—B. C.

Tungsten-Thorium  Problem, n .—-The Anomalous Activation. E . Chalfin 
(Physikal. Z . Sowjetunion, 1934, 5, (6), 838-847).— [In German.] Tho 
anomalies o f the activation  of tho ria ted  tungsten  arc caused by fluctuations 
of the d istribution  of thorium  atom s on tho surface of the tungsten. The 
electron emission from a tho ria ted  tungsten surface depends no t only on the 
num ber b u t also on th e  d istribution  of the thorium  atom s on the surface. Cal­
culation of the surface covered is possible only when th e  actiyation  curve is 
no rm al; in th e  abnorm al region larger values th an  th e  true  valuc of the 
surface covering aro obtained.— S. G.

♦Picture of the [Electron] Emission Process from Thoriated Tungsten and 
Thoriated Molybdenum. E . Briiche and  H . M ahl (Z. tech. Physik, 1935, 16,
(12), 623-627; 1936, 17, (3), 81 -84 ; (8), 262-266).—In  the first two papers 
o f this series the electron microscope has been applied to  obtain  picturcs of 
details shown by  th e  surface o f tho riated  tungsten  during the processes of 
electron emission. Phenom ena associated w ith  the processes o f heating, 
reduction, activation , and  de-activation are observed and  discussed in con­
siderable detail. The thorium  m etal is no t uniform ly dispersed th roughout the 
superficial crystal lattice of the supporting tungsten  m etal b u t occurs a t  a 
num ber of discrete pointa of the surface, and can m igratc over th e  surface. 
In  th e  th ird  paper it  is shown th a t the process and  mechanism of electron 
emission are the same from thoriated  m olybdenum  as from thoriated  tungsten.

—J . S. G. T.
♦The Properties of Metallic U ranium . H . A. M ayor (Abstracts Dissertations 

Dr. Phil. Univ. Oxford, 1936, 8, 118-119).—The atom ie hea t of uranium , 
m easured between 30° and  60° abs., is in agreem ent w ith theory. A t higher 
tem peratures, howeyer, the  m easured yalues inerease above th e  theoretical
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value, and  appear to  continue to  increase, reaching th e  value of 6-7 cal. a t  
00° C.— C. E . 11.

* Growth of Crystals of Zinc Containing Cadmium by the Czochralski- 
Gomperz Method. H arold K . Schilling (Physics, 1935, 6, (3), 111-116).—In  
previous experim cnts i t  was found impossible to  duplicate results of Hoyem 
and Tyndall (Phys. Rev., 1929, 33, 81), who found a “ ran g o ” for the suc- 
cessful grow th of single crystals of zinc. Most specimens were “ optically 
mosaic.” I t  is now shown th a t , by adding cadm ium  to  zino of highest 
purity , single crystals can be grown, and th a t  a  “ rango ” is connccted w ith 
the ir grow th. The rango is sim ilar to , b u t no t identical w ith, th a t  of Hoyem 
and Tyndall. Moreover, th e  shape of the rangę is dependent on the cadmium 
content and  on the speed of grow th of the crystals. O ptical mosaics as well 
as the changes of H oyem  and  Tyndall aro found outsido the  rangę. In  
generał, optical mosaics are less freąucnt tho higher th e  cadm ium  content. 
Certain surface m arkings appear on tlie crystals even for only 0-20%  cadmium ; 
these aro belicved to  bo identical w ith  m arkings previously described by 
R osbaud and  Schmid and by S traum anis, and  probably indieate concentration 
of cadm ium  along basal planes.—S. G.

*Creep and Twinning in Zinc Single Crystals. R ichard F . Miller (Trans. 
Amer. Inst. M in . M et. Eng., 1936, 122, 176-190; discussion, 190-191).—See 
Met. th is vol., p. 343.—S. G.

*“ Jum p ” -Like Deformation of Zinc Crystals. E . S. Jakovleva and M. V. 
Jaku tov ich  (Zlmrnal Tehnicheskoy F izik i (J. Tech. Physics), 1935, 5, (10), 
1744-1759).— [In  Russian.] A survcy is given of literatu rę  on “ jum p ” -liko 
deform ation. A m icro-study was carried o u t 011 zinc crystals of the d istri­
bution of deform ation, corrcsponding to  a  series o f consccutive jum ps. Curves 
of in d m d u a l and of a  series of consccutive jum ps during extension of zinc 
crystals were obtained photographically. The force diagram s of soparato 
jum ps were obtained graphically. Eecovery  curves o f a  stretelicd zinc crystal 
are given. On the basis o f the experim ental m ateriał, a  theory  of the process 
of “ jum p ” -lilie deform ation is evolved.—N. A.

*On the Energy States of Valency Electrons in Some Metals. I.—The Crystal 
Energy Levels of Valency Electrons in  Zinc (1). M ituru Sató (Sci. Hep. TOhoku 
lm p . Univ., 1936, [i], Honda Anniv. Vol., 136-145).— [In  English.] See 
abstrac t from journal p rin ted  in Japanese, Met. Abs., th is vol., p. 396.—S. G.

*The a-(3 Transition in  Zirconium in the Presence of Hydrogen. J .  H . 
de Boer and  J .  D. F a s t (Hec. trav. chim., 1936, 55, (5), 350-356).— [In  English.] 
H ydrogen dissolves in both  forms of zirconium and w ith inereasing tem ­
perature th e  solubility deereases, b u t a t  th e  transform ation point there is a 
sudden increase in solubility, the m etal absorbing tlie gas during th e  tran s­
form ation and then  gradually losing i t  again as the tem perature  is inereased 
further. The change in  solubility is exactly  reversible (sce also following 
abstracts).—A. R . P .

*The ct-S Transition with Mechanically Treated and with Untreated 
Zirconium. J . H . dc .Boer, P . Clausing, and J . D. F a s t (Rec. trav. chim., 
1936, 55, (6), 450-458).— [In  English.] Cf. abstracts abovo and  below. The 
a-fł transform ation in pure zirconium occurs a t  865° ±  10° C. O ther values 
recorded by previous workers are shown to  be due to absorption of gases 
from  th e  a ir during m echanical working and  annealing. The to ta l radiation 
of light by  fi-zirconium is proportional to  T*'7.— A. R . P .

*The Influence of Oxygen and Nitrogen on the a-fł Transition of Zirconium. 
J .  H . de Boer and  J . D. F a s t (Rec. trav. chim., 1936, 55, (6), 459-467).— 
[In  English.] Cf. preceding abstracts. Zirconium can dissolve up to  10 
atom ic-%  of oxygen or nitrogen w ith  corrcsponding widening of the  oc-(3 
transform ation rangę, the fully oxygen-saturated m etal showing a  rango of 
from < 9 1 0 °  to  >  1550° C. during w hich the  [i-phase w ith  a  low oxvgen
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conten t is in  eąuilibrium  w ith the a-phase of high oxygen content. Zirconium 
containing oxygen or nitrogen sliows cohsiderable hysteresis effects in the 
tem peraturo-electrical resistance curve, w hich are  absen t in  the case o f the 
pure m etal.—A. R . P .

On the Change of the Resistance of Alkali Metals in a  Magnetic Field. 
M. K oretz (Physikal. Z . Sowjetunion, 1934, 5, (6), 877-886).— [In  English.] 
See Met. Abs., 1934, 1, 93.—S. G.

The His of Metals. Epidemie and Contagious. Augusto H ollard [Buli, Soc. 
ćTEncour., 1936, 135, (10 and  11), 593-608).—Season-eracking, season- 
cracking in  tin , “ tin  pest,”  the a ttack  of lead by H eller’s solution, fatigue 
in lead, and fissures in steel rails arc briefly described as examples o f “ diseases 
of m etals.” [Note by Abstractor: Tho intercrystalline a tta ck  of H cller’s 
solution on lead is no t now considered to  produce an  allotropic change.]

—J .  C. C.
Recent Research in  Elasticity. J .  N. Goodier (J. Applied Mechanics, 1936, 

3, A26-27).—A short review.—S. G.
Fractures in Metals and Brittle Materials.  -----  (N aturę, 1936, 138, (3481),

132-133).—R eport of Discussion a t  the R oyal Society. An account is given 
of a  discussion on the problem of fracture. The discussion was opened by 
II . J . Oough, who pointed ou t the im portance of work on single crystals, and 
th a t recent work showed th a t  a  type of recrystallization occurs under fatigue 
failure conditions. O. I .  Taylor discussed the  m athem atical theory of internal 
flaws, and L . N . G. Filon  dealt w ith the different types o f fracturo th a t occur 
in solids. E. N . da C. Andrade gave an  account of evidence pointing to  the 
im portance of surface cracks in in itiating failure. W. II . Hatfield discussed 
tho effect of inclusions and grain-size on tho mechanical properties of a metal.
B. P. Ilaigh  discussed tlie possibility of slip depending on the production of
amorphous m etal, a n d ------  M ain  suggested th a t  insufficient a tten tio n  had
been paid to  speed and tem perature of testing. S ir  Robert Uadfield also 
discussed some aspects o f the cjuestion of the speed of testing.—B. C.

*Random Fracture of a Brittle Solid. C. C. Lienau (./. Franklin In st., 1936, 
221, (4), 485—194; (5), 673-686; (6), 769-787).— B rittleness is considered as 
an  intensive property  of a  solid which depends, am ong o ther things, on tem ­
perature. The eommon conception of brittleness is m ade more precise by 
m easuring the resistance to  shattering  by u/3k, where u  is the  u ltim ate  sta tic  
tension and  k  tho bulk elastic modulus. A sta tistically  homogeneous b rittle  
solid is considered to  fail along surfaces where the average positive tension 
becomes u. The average work o f the boundary  forces prior to  fracturo is th a t  
necessary to  produce a  homogeneous tension u  in  tho solid. W hen fracturo 
occurs, a  sta tionary  sta te  is a tta ined  in  a  timo short com pared w ith th e  pre- 
fracture  period. A m athem atical theory  of random  fracturo is developed, 
based on these conceptions, and  employing eertain  d istribution  funetions 
derived from Poisson’s law of sm ali num bers. Surface friction and  plastic 
deform ations aro supposed negligible. E xperim ental results obtained in the 
fracture of 1200 b rittle  spaghetti rods agfco w ith theoretical anticipations fairly 
satisfactorily. The theory  is in  accord w ith  th e  experim ental results o f M artin 
[Trans. Inst. Chem. Eng., 1926, 4, 42), G audin, and  T erada.— J. S. G. T.

*Strength of Metals in the Light of Modem Physics. H . J .  Gough and  W. A. 
Wood (,/. Roy. Aeronaut. Soc., 1936, 40, (308), 586-616; discussion, 616-621; 
also Met. Ind , [Lond,), 1936, 48, (19), 532-536; and  (summary) Engineering, 
1936,141, (3672), 590).—Faiiures under s ta tic  and fatigue stressing are studied 
w ith tho aid  o f precise m ethods of X -ray  diffraction. The effects of sta tic  
tensile and  torsional stressing, and  also of 3 types o f cyclic stressing, on 
specially prepared test-pieces o f m ild steel arc described. Failure under sta tic  
and  fatigue stressing is assoeiated w ith  changes in tho crystalline s truc tu re  
which are identical. These are (1) dislocation o f the originally perfect grains
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into large components the orientations of which vary  from th a t o f the in ternal 
gram  by am ounts up to 2 °; (2) the form ation of “ crystallites ” about 10-4 to  
10-:‘ cm. in  size whose orientation differs widely from th a t  o f the original 
g ra in s ; and  (3) the prcsence o f scvere in ternal strains in the  “ crystallites.” 
X -ray  diffraction m ethods distinguish elearly between the effects o f application 
of safe and  unsafe stresses. Tho present position of knowledge on tho inner 
structure  of m etals, effects of cold-rolling and drawing, strength  and  atom ie 
structure, and  im perfcctions of crystals is surveyed.—H . S.

Report of [A.S.T.M.] Research Committee on Fatigue of Metals. H . F . 
Moore (Proc. Amer. Soc. Test. M at., 1936, 36, (I), 123-124).—R eports on co- 
operatiye w ork w ith  Comm ittee E-4 on M etallography, and on notow orthy 
devclopm ents of th e  year in  fatigue testing .—S. G.

The Practical Im portance of the Damping Capacity of Metals, Especially 
Steels. O. Fóppl. A ppendix : A Note on the Terminology of Damping and 
Fatigue. F . Bacon (./. Iron Steel In s t., 1936, 134, 393-423; discussion, 
424-455).— See Met. Abs., th is vol., p. 499.— S. G.

*The Meaning and the M easurement of Hardness. E . G. Mahin (Proc. 
Indiana Acad. Sci., 1935, 45, 217-219).—A m etal, subjected to  plastic 
deform ation, becomes harder and stronger, as m easured by its resistance to  
fu rther deform ation under stress. Is  hardness, then, to be considered as a 
measure of resistance to  any  perm anent deform ation, however smali, or as a  
measure of the ability  o f the m etal finally to  stop deform ation ? I f  the la tte r, 
then  tho “  hardness o f metals, as m easured by  an}' existing m ethod, is the 
hardness of strain-hardened m a te ria ł; if  tho former, then  thero is no standard  
m ethod of determ ining hardness. By absolide hardness is m eant tho maxim um  
un it stress which a m etal will support, applied through a  loaded penetrator, 
w ithout suffering any perm anent deform ation. H arris (./. Inst. Metals, 1922, 
28, 327) has a ttem pted  to  determ ine such absolute hardness by obscrvation of 
the  sequenee o f values of the penetration  o f a  Brinell bali into a  m etal which 
was annealed subseąuently  to  each application of the load. Two objections 
are raised to  th is proceduro. M. attem pts to  remove tho complications of this 
m ethod by producing a “ Brinell ” impression by mechanical rem oval o f m etal 
ra th er th an  by inducing plastic flow. F or th is purpose, a fter performing a 
conventional Brinell test, a  series of depressions is made by a  special drill un til 
a  dep th  of drilling is found such th a t the Brinell bali, under selected load, ju s t 
fails to  widen the impression. Absolute hardness, so determ ined, is m uch 
lower th an  the conventional hardness. I t  is hoped th a t  tho work-hardening 
capacity o f metals, &c., m ay bc exprcsscd in term s of the tw o hardness 
num bers.—J . S. G. T.

*The Surface Temperature of Sliding Metals, and the Area and N aturę of 
Contact of the Moving Surfaces. K enneth  E dgar W illiam R idler (Abstracts o f 
Dissertations Univ. Cambridge, 1935-1936, 110-111).— By using the contac t 
surfaco of two different m etals as a  therm ojunotion, the  tem perature  o f the 
sliding m etals a t  the  poin t of contact can be m easured. T his m ay excced 
1000° C. Tho increase in tem peraturo is dircctly  proportional to  load, speed, 
and  coeff. o f friction, and inversely proportional to  th e  sąuaro roo t o f tho 
therm al conductivity. W ith  m ost m etals tho tem peraturo increases to  th e  
m elting point. Over 600° C. was reached w ith lubricated  surfaces. From  
the m easured tem perature, an  approxim ate “ radius of contac t ” is calculated. 
This is shown to  be independent o f tho load, geom etrical area, and  surface 
finish. M easurements of electrical resistance support tho view th a t  the real 
area of contac t is independent of speed, load, and geometrical area.—A. G. D .

The W ear of Metals under Sliding Friction. - — -  (Metallurgist (Suppt. to  
Engineer), 1936, 10, 164-165).—A brief review of some recent papers by H . 
Meyer, B. Kelil, and E . Siebel (see Met. Abs., th is  yol., p . 249), M. von Schwarz, 
and  R . K och (see Met. Abs., th is yol., p . 122).—R . G.
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Report of Joint Research Committee [of the A.S.T.M. and A.S.M.E.] on 
Effect of Temperature on the Properties of Metals. H. J .  French and  N. L. 
Mochel (Proc. Am er. Soc. Test. M at., 1036, 36, (I), 127-150).—R eports tho 
w ork of th e  Committee during th e  past year. Appendices give details of the 
progress made in  the yarious researches (on steels).—S. G.

The Interaction of Metals w ith Gases a t Low Pressures [N ickel; Tungsten]. 
George Bryce (Abstracts o f Dissertations Univ. Cambridge, 1935-1936,104—105). 
— (a) The ra te  o f disappearanco of carbon monoxide surrounding a heated 
nickel filam ent is shown to  be governed by th e  ra te  of eyaporation  of nickel 
atom s from  tho filam ent, which ra te  is unaffected by the presence o f th e  gas. 
Tho gas probably combines w ith  tho nickel atom s as they  are deposited on the 
glass walls. B y cooling these walls in liąuid air, a  p roduet approsim ating  in  
composition to  M (CO)2 is obtained. This can tako  up more carbon monoxido 
a t  higher tem peratures, and  is, therefore, p robably  a  sub-carbonyl of nickel. 
I t  is stable a t  — 190° C. and  completely decomposed a t  100° C. (b) By remov- 
ing tho atom ie hydrogen by means of potassium  or m olybdenum  oxide, the 
ra te  of dissociation of hydrogen by a  ho t tungsten  filam ent is shown to  be 
m any tim es g reater th a n  was supposed. The ap p aren t hea t o f actiyation  is 
50-5 k. cal.—A. G. D.

*Kinetics of the Oxidation of Metallic Spherules and Powders. Gabriel 
Valensi (Compt. rend., 1930, 202, (4), 309-312).—From  theoretical con- 
siderations i t  is shown th a t  for nickel spherules of initial radius r0 cm. tho 
fraction, m, oxidized a t  T °  abs. in  t hrs. in  oxygen a t  760 mm . pressure is : — 
F(m ) =  2-471 -  (1 -  m )l -  1-471(1 +  0-6Sm)a 22.120

— (3S-14/;-0) . t . e . . . .  (1)
F or fine powders F(m ) yaries linearly w ith  t up to  a certain  tim e, which 
decreases w ith  inerease of T ; th e  degree of oxidation is a  parabolic funetion

22420
of t. Tho slopo o f the lines, F(m ) — Ct, is proportional to  e T ■ 
E xperim ental results show th a t  tho factor (38-14/?-0) in  eąuation  1 does not 
apply owing to  th e  laek  of sphericity  of tho  particles, b u t a  param eter 

_ 22420
p0 =  (38-14/C ). e T corresponds w ith  the radius o f an equivalent 
sphere indepondontly of tho conditions. B y a  single p ractical experim ent 
th is param eter can be determ ined and  substitu ted  for )-0 in eąuation  (1) to  
mako i t  generally applicable.—A. R . P .

*On the Kinetics of the Ctódation Process in Molten Metals (Zinc, Lead, Silver, 
Copper). A. K rupkow ski and  S. Balicki (Internat. Giessereikongress, Dusseldorf, 
1936, Tech.-wiss. Vortrage, 1936, (19), 12 pp.).— [In  G erman.] O xidation was 
carried ou t a t  constan t tem peraturo  in  a ir and oxygen under conditions which 
are described in detail. Zinc and  lead, w ith which a protoctive layer is formed, 
inhibiting oxygen difiusion, were found to  obey th e  parabolic law, tho cooff. for 
which were determ ined (zinc, 600°-700° C .; lead, 470°-626° C.). Molten 
silver and copper, in which th e  oxides are  soluble, oxidized a t  constan t ra te  for 
constan t tem perature, th is  ra te  dopending (in air) on the resistance to  diffusion 
between the liąuid  and  gaseous phases and  tho resistance of the column of 
nitrogen in  th e  cruciblo.—H . W. G. H .

Interference Colours of Thin Films of Oxides, Sulphides, or Iodides on 
Metals. U. R . E vans (KoUoid-Z., 1934, 69, 129-137).—A review of pub­
lishcd w ork in  the light o f optical theory .—S. G.

*The Rate of Eyaporation of Metals in a Gas Atmosphere. J .  A. M. van
L iem pt (Mcc. lrav. chim., 1936, 55, (1), 1-6).— [In  G erman.] T he following
expression is derivcd for calculating the ra te  o f eyaporation of a  m etal in a
gas a tm osphere :—

V . 2 1_  =  1 ----- arc s i n ------------------- --------------
I7- «  -i j _________3-4

l ^ r . d l . d m . p .  10«
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where V and Vv aro tlie ratcs of evaporation in  th e  gas and  in  racuo respec- 
tivelj% r is the radius of the wire, dę and dm are the diam eters (in cm.) of the 
gas and m etal atom s respectively, p  is th e  gas pressure in mm." of mercury 
a t  20° C. E xperim ents on a  num ber of m etals gave results in  agreem cnt 
w ith th is cxpression.—A. R . P.

♦The Vapour Pressure o! Metals and Their Rate of Evaporation in Vacuo. 
J . A. M. van L iem pt [Hec. trav. chim., 1935, 54, (11), 847-852).— [In  German.] 
Tho ra te  o f eyaporation (m ) o f cubic m etals in grin ./cm .2/second is given by 
tho expression : log m  =  — (E/&-51T) +  log (V A 'J ',/V )  +  5'12, whero E  is 
the heat o f sublim ation in grm .-cal./grm .-atom , A  the atom ie weight, T , the 
m elting po in t (in ° abs.), and  V the  atom ie volume. The sublim ation 
curve is given by the expression : log p  (atmospheres) =  — (E /i-57T )
3-47 +  log (V T T J V ) ,  and  the heat of sublim ation a t  T t° by E  =  4-57?'l [3-47 +  
log ( V T kT J F)]. The values for log m  for tungsten, m olybdenum , platinum , 
nickel, iron, copper, and  silver aro tabu lated .—A. R . P .

♦Stability of Emulsions in  the Presence of Metals. A. G. Nasini, Ć. Rossi, and  
A. Balian (A tli V. Congr. naz. chim. pura applicata, Roma, 1935, 1936, (II), 
809-818).—Some m etals, on im mersion in a  50%  emulsion of bitum en in w ater 
a t  p n 9-2, tako on a  th in  coating of tho b itu m o n ; such m etals aro alum inium , 
iron, zinc, lead, and  nickel, while tin , silver, and  copper liave no effect. After 
measuring the coagulating power of the m etal ions in ąuestion, the corrosion of 
th e  m etal surfaccs in  alkaline solutions, and  the potentials o f the im mersed 
m etals, the au thors a ttr ib u te  th e  deposition to  the presence in the medium of 
cations of th e  im mersed m etal.—S. G.

♦Alteration of the Free Surface Energy of Solids. I.—Vertical Rod Method 
for the M easurement of Contact Angles and Prelim inary Study of Efiect of 
H eat-Treatm ent on Magnitude of Contact Angles. F . E . B artell, J .  L. 
Culbertson, and  Miko A. Miller (./. Physical Chem., 1936, 40, 881-888).—A 
m ethod developed for m easuring contact and intcrfacial contac t angles of 
liąuids against solid rods has been applied to following th e  changes in  freo 
surface energy w hich occur on the surface of solids. P latinum  and  gold 
were among tho m aterials studied. The results showed th a t  tho pretreat- 
m ent of tho m etal, and tim e of exposure to  tho atm osphere, can greatly  alter 
the m agnitude of tlie contact angles (see also following abstracts).—C. E . R .

♦Alteration of the Free Surface Energy of Solids. II .—Effect of H eat- 
Treatm ent of Metals in Air. E. E . B artell and  Mike A. Miller (J . Physical 
Chem., 1936, 40, 8S9-894).— Scc also abstracts above and below. Rods of 
p latinum  and  gold wero p re treated  to  have standard  surfaces for reference; 
such a  standard  surface could no t be produced on steel in  air. H ea t-tre a t­
m ent of standard  rods in  a ir resulted in  a progressivo reduction of the w ate r- 
a ir contact angle as the tem perature of trea tm en t was inereased from  100° to 
600° C. M easurement of tho contac t angle a t  w ater-organic liąu id  interfaces 
showed th a t  the m etals became less organophilic the higher th e  tem perature 
o f trea tm en t, and  could cven be caused to  becotne hydrophilic in  naturo. 
The changes are a ttrib u ted  to  oxidation and recrystallization.—C. E . R .

♦Alteration of the Free Surface Energy of Solids. IH .—Effect of H eat- 
Treatm ent of Metals in  a  Vacuum and in  Several Gases. F . E . B artell and 
Mike A. Miller (J. Physical Chem., 1936, 40, 895-904).—See also preceding 
abstracts. By polishing in  nitrogen and  then  heating to  100° C. in  vacuum , 
surfaccs w ith standard  adhesion properties wero produced on rods o f p latinum , 
gold, copper, 18: 8 stainless steel, silver, alum inium , tungsten, and  brass. 
Subscąuent heating in vacuo a t  tem peratures up to  250° C. decreased the 
w ate r-a ir contact angle, showing th a t  crystallization phenom ena are a t 
least partia lly  responsible for these changes. H eating  to  200° C., in  different 
gases, caused the m etals to  becomo less hydrophilic than  after sim ilar vacuum
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trea tm en t, the resulting adhesion tensions being in the order vacuum  >  
hydrogen >  a ir >  nitrogen. All th e  metals, except p latinum  and  tungsten, 
when heat-trea ted  in  nitrogen readily reacted  chemically w ith  acetylene 
te trab ro m id e ; gold, copper, and  brass, sim ilarly heat-treated , reacted w ith 
a-brom onaphthalcne. Aluminium and  tungsten heat-treated  in  hydrogen 
reacted w ith acetylene tetrabrom ide.— C. E . R .

Use of the Skin Eflect in Investigating Thin Metal Layers. U. Goldfeld 
and N. I .  Kobozev (Acta Physicochimica U .R .S .S ., 1936, 5, (2), 243-270 (in 
G erm an); and  Z h u m a l Fizicheskoy K h im ii (./. Phys. Chem.), 1936, 8,
(2), 208-225 (in Russian)).—E lectrolytic films of iron on p latinum  and  silver 
were studied by the m ethod of high-frequency resistance m easurem ent based 
on the  skin effect. The change in high-freąuency resistance. depends on the 
change in  th e  m agnetic porm eability ([i) o f the films. The variation  of |j, w ith 
the thickness of th e  layer, th e  cu rren t density during electrolysis, and tim e of 
ageing a fter deposition are discussed in the light o f Becker’s theory of film struc­
tu re  (Z. Physik, 1930, 62, 253) and  W. E lenbaas an d  W . F . P eype’s da ta  
(M et. Abs. (J . In st. Metals), 1932, 59, 599). The m ethod m ay be used for 
studying th e  kinetics of layer crysta lliza tion ; thus in the form ation of iron - 
p latinum  alloy on annealing th e  upper lim it o f the diffusion ra te  was found 
to  be 10"° cm./second. Deposition of a zinc film on iron by electrolysis is 
accom panied by diffusion of zinc into the iron.—N. A.

*A New Kind of Ring Phenomenon in Sputtered Metallic Films. U tsab 
K um ar Bose (Naturę, 1936, 138, (3494), 684-685).—Tlie form ation of coloured 
rings round a  drop of oleić acid on a  glass plate  on to  which silver o r copper is 
spu ttered  is described. The phenomenon is explained by  regarding the 
spu ttered  m etal as a  “ liquid expanded ” or “  gaseous ” film.—B. C.

*New Investigations on Thin Metal Films. Romolo Deaglio (A tti Accad. 
Sci. Torino, Classe sci. fis. mat. nat., 1935, 71, 131-135).—Cf. M et. Abs., th is 
vol., p. 290.— S. G.

*Condensation of Thin Metallic F ilm s : Some Reflecting Observations. 
T. V. Starkey (Phil. M ag., 1934, [vii], 18, 241-256).—S. G.

Optical Properties of Thin Films. M. B lackm an (Phil. M ag., 1934, [vii], 
18, 262-272).—The theory  of transm ission and  reflection of ligh t by a  p late 
is given in  brief outline, and  from  i t  various conditions of the  ra tio  of the 
thickness to  the wave-length are considered and  compared w ith expcrim ental 
results.— S. G.

Specific Heats of Metals and Alloys at High Temperatures. F . M. Jaeger 
(Naturę, 1936, 138, (3483), 211-212).—R eport o f a  lecture. An account is 
giyen of investigations of the specific heats of m etals up  to  1600° C., the  principal 
m ethod used being th a t  o f the m etal błock calorim eter. Tho im portance of 
previous heat-trea tm en t to  rem ove in tem al stresses is pointed out. The 
investigations have yielded m uch inform ation ab o u t allotropic changes and 
abou t “ re tardation  ” phenom ena connected w ith  them . The influence of 
gases on phase changes is m entioned. The theoretical im plications of the 
results are discussed.— B. C.

*Kinetics of Selective W etting and Surface Reactions on Metals in  the Presence 
of Electrolytes.—I. D. I . Mirlis and P . A. R cbinder (Dokladi Akadem ii 
N auk  S .S .S .R ., 1936, 3, (3), 123-128 (R ussian); and  Compt. rend. Acad. Sci. 
U .R .S .S ., 1936, [N.S.], 3, (3), 123-128 (English)).—Strips o f zinc, iron, and 
alum inium , previously cleaned w ith  a  fine file and  by w'ashing in warm 
benzene, were immersed horizontally in a benzene bath , and  a 3 mm. drop of 
pure w ater or a  solution of an electrolyte was placed on the m etal and  a  7-10 
ibid enlargem ent o f the drop projected on to  a  screcn and photographed a t  
speoified intervals, th e  con tac t angles o f w etting being m easured on the 
photographs. The results show th a t the prim ary  contact angle o f the w ater 
drop is 115°-130°, corresponding to  the intrinsic hydrophobe naturę  of the



1936 I .—Properties of Metals 645
m etal surface free from a layer o f disperse particles, b u t wlien electrolytes are 
p resent in  tho aąueous phase, aceum ulation of tho products o f corrosion 
produces a  change in  tho molecular naturę  o f the surfaco which becomes 
sharply hydrophilic, and  the contact angles o f the drop are reduced to  
60°-14°. On iron, alum inium , and o ther metals, which form a more 
resistan t surfaco oxide film th an  zinc does, the drop spreads considerably 
more slowly. The changes in the contact angles, under conditions of selective 
w etting o f metals, m ay servo as a sensitive and  quantita tivo  criterion o f the 
modification of the naturo  o f their surfaces during corrosion.—N. A.

Fifth Report of the Committee on Atomie Weights of the International 
Union of Chemistry. G. P . B axter, O. Honigsehmid, P . LeBeau, and  R . J . 
Meyer (J . Chem. Soc., 1935, (June), 788-795).—See M et. Abs., 1935, 2, 416.

— S. G.
On the Theory of Solid and Liguid Metals. R . C. M ajum dar (Proc. N at. 

Inst. Sci. Ind ia , 1935, 1, (2), 77-86).— S. G.
♦Electron Theory of Metals. S. Shubin and  S. Wonsowsky (Proc. Boy. 

Soc., 1934, [A], 145, 159-180).—Tho m ost serious difficulty in  tho eurrent 
electron theory o f m etals is th a t  th e  models used do n o t allow o f the simul- 
taneous trea tm en t o f electrical and  m agnetic properties, e.g. co n d u c tm ty  
and ferrom agnetism . For example, in  Heisenberg’s model, w hich can bo 
applied w ith  some success to  ferrom agnetism , th e  approxim ation on which 
the theory  is construoted considers only non-polar sta tes o f tlie constituent 
atom s, and  therefore no ono of th e  sta tes o f the  model can carry  any  eurrent. 
The necessary generalization is a ttem pted  in  th is paper by including in the 
zero approxim ation of Heisenberg’s model, also polar states in  which some of 
th e  atom s liavo 2 electrons and  others none. The inclusion of these states 
allows for travclling electrons and  therefore for sta tes carrying eurrent, and 
also modifies in an  im portan t way the conditions for a  ferromagnctic. These 
conditions prove to  bo m uch more restrictive th an  appears in  Heisenberg’s 
theory, and  ferromagnetics should be rarer th an  th a t  theory  leads one to  
expect—in conform ity w ith tho facts. The conditions for a ferrom agnetic 
w hich replace th e  simple J  >  O o f Heisenberg’s theory  aro form ally se t ou t 
liere and  appear to  explain w hy tho alkalies cannot be ferromagnetics even 
if  they  liave a positive J .— S. G.

Studies in the Electron Theory of Solid Metal. N. K . Saha (Trans. N at. 
In s t. Sci. Ind ia , 1936, 1, (8), 125-185).—Consists o f 3 chapters. (1) Deals 
w ith the historical devclopm cnt o f the electron theory  of the electrical con­
d u c tm ty  of solid m etals, together w ith  an extension of the  Pauli-Som m erfeld 
degenerato elcctron-gas theory  to  tho calculation of the la te n t heats of fusion 
of certain  m e ta ls ; (2) develops in  a new form th e  ąu an tu m  mechanical theory  
of electrical conductivity  in m etals, including some num erical results, and
(3) the  pressure coeff. of resistance of m etals is aecounted for by a  theory  which 
gives num erical results generally in agreem ent w ith m easurem ents.—E . J .  G.

The Electron Theory Applied to Metals of General Crystalline Form . M. 
K ohler (Ann. Physik, 1936, 27, (3), 201-216).— E Sects associated w ith  tho 
electron theory  o f m etals are investigatcd to  determino the ir dependence on 
erystallographic orientation.— E. J .  G.

♦Inelastic Scattering of Electrons from Solids [Copper, Silver, Gold, and 
Calcium and Barium  and Their Oxides]. E rik  R udberg (Phys. Rev., 1936, [ii], 
50, (2), 138-150).—S. G.

Theory of Inelastic Scattering of Electrons from  Solids. E . R udberg and  
J .  C. S later (Phys. Bev., 1936, [ii], 50, (2), 150-158).—S. G.

♦Direetion of Polarization and Selectivity in  the External Photoelectric 
Effect of Metals. F . H lucka (Z. Physik, 1934, 92, 5 -6 ; Sci. Abs., 1935, [A], 
38, 121).—D etcrm inations wcrc mado of tho sclective photoelectric m axim a 
for tho motała silver, gold, platinum , nickel, copper, and  zinc for both  directions 

X  X
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of polarization of tlio light. The photoelectric current as function of the 
angle o f incidence for both  directions o f the  polarization was m easured and 
calculated approxim ately. Tho new proposition valid  for all th e  m etals 
inyestigated can be sta ted , th a t  to  each optical characteristic y ibration  two 
photoelectric m axim a lying near each o ther correspond, o f w hich ono belongs 
to  th e  parallel or to  th e  norm al com ponent of th e  light yector. T hus the 
selective m axim a in  th e  external photoelectric effect o f all th e  m etals exam ined 
aro conditioned no t only by tho norm al com ponent relatiye to  th e  cathode 
surface (as was h itherto  assumed from observations on the alkalis) b u t also 
by th e  parallel component, so th a t  th e  two m axim a corrcsponding to  a 
com ponent appear som ewhat shifted w ith  regard to  each other. The absence 
of th is effect for the parallel com ponent o f the  ligh t yector in the alkalies is 
traced back to  tho dependence of th e  optical da ta  on th e  direction of 
polarization existing in th a t  case.—S. G.

*Emission oi Electrons Srom Cold Metal Surfaces. Carl C. Chambers (■/. 
Franklin Inst., 1934, 2 1 8 ,  (4), 463-484).—The results o f Del Rosario on cold 
emission are shown to  result from th e  fact th a t , through th e  atta inm en t of 
specially good yacuum  conditions and  freedom from contam ination, the cold 
electron current from  th e  w ire was suppressed up to  field strengths greater 
than  those a t  which measurable cu rren t was obtained in  the work of preyious 
obseryers. I t  was in fac t suppressed beyond th e  point a t  w hich discharge 
s ta rted  from points on tho welding of th e  support. T he results of Del Rosario 
are thus probably characteristic of conditions o ther th an  those pertaining to  
the wire, a  conelusion w hich aceounts for his cu rren t yoltage curves. The 
form uła of Fowler and N ordheim  is found to  apply in  the m easurable regions 
in  form directly, and  in  m agnitudo only, if  irregularities o f th e  surface aro 
such as to  raiso the field a t  the  surface to  a  sufficiently high yalue. B reak - 
downs after intenso heat-trea tm en t are studied and found to  be caused by 
im m easurably sm ali currents o f electrons knocking ions from  th e  anodę. 
T he erratie  original curves obtained by  preyious inyestigators aro found to  
be caused by  successive breakdow ns sim ilar to  those found a fter intense 
heating.—S. G.

tT he Methods of Measuring the Volta Efiect. H . Gericke (Physikal. Z ., 
1936,37, (9), 327-338).—A critical account of the yarious m ethods of measuring 
the V olta effect between m etals.— B. C.

*An Atomie Theory of the Magneto Caloric Efiect. K otaro  H onda and 
T okutaro  H irone (Naturę, 1936,137, (3464), 492).—The changes o f tem perature 
due to  m agnetization for iron, nickel, and  cobalt aro calculated from the 
H onda-O kubo theory  of ferrom agnetism , and it  is shown th a t  the theoretical 
results aro in fair agreem ent w ith the experim ental results o f Okam ura.—B. C.

*An Approach to an Explanation of the Surface W ork-Functions of Pure 
Metals. Joseph I1’. C hittum  (J. Physical Chem., 1934, 38, (1), 79-84).— S. G.

*Calculation of External W ork-Function from  Compressibihty. H . Bomke 
(Z. P hysik, 1934, 9 0 ,  (7/8), 542-550).—A simple relation  exists between 
external work-function and th e  compressibility o f metals. There is a funda- 
m ental significance in  th e  classification of m etals in to  2 groups suggested by 
B other and B. (ibid., 1934, 87, 11-12).—S. G.

Molar Peltier Heats of Pure Metal Two-Phase Systems. J .  Monheim (Z. 
Elektrochemie, 1934, 4 0 ,  (7), 375-378).—Tlie P eltier hea t for m any purposes 
is b e tte r considered as a  m olar hea t th an  as cal./coulomb. The relation of 
the  m olar Peltier hea t to  th e  Peltier coeff. and  o ther therm odynam ic faetors 
is explained. M. gives diagram s o f the Peltier hea t presented as a  mol. quan- 
t i ty  for numerous m etals against copper, and  the behaviour of th e  tem pera­
tu re  yariation  of th e  ą u an tity  in  bism uth, iron, and palladium -silyer, 
palladium -gold, and  palladium -platinum  alloys against copper.—S. G.
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*Theory o£ Steady Currents in  Metallic Conductors. F. Odono (Nuovo 

cimento, 1034, [N.S.], 11, 301-371).— O. has re-exam ined D uhem ’s theory  of 
therm oelectric effects w hich is hased on therm odynam ics together w ith 
eertain  spccial hypotheses. An error in  D uhem ’s analysis is correoted.—S. G.

A Note on the Application of Thermodynamics to Superconductmty.
A. J .  R utgers (Physica , 1936, 3, (9), 999-1005).— [In  German.] Mathe- 
m atical.—C. E . R.

*On the Change of Current D istribution and Magnetie Induction at the Onset 
of Superconductivity. W. Meissner and  F r. Heidenreicli (Physikal. Z ., 1936, 
37, (13), 449-470).—Experim ental results on tho d istribution  of tho magnetie 
field round superconducting specimcns of tin  in yarious conditions show th a t 
tho superconducted current is confined to  a  layer near the surface, and  the 
perm eability is zero. The existence of a  persistent m agnetie field in the boro 
of a superconducting tube is described, and  its  characteristics discussed.— B. C.

Phenomenological Theory of Superconductivity. E . Schrodingcr (Natura, 
1936, 137, (3472), 824).—A simplification of tho theory of superconductm ty  
of F . and H . London is advanced, a  th ird  type of current, the supercurrent, 
being assumed, which either is added to , or replaces, the ordinary conduction 
current.—B. C.

Electrodynamics of Macroscopic Fields in  Superconductors. F . London 
(Natura, 1936, 137, (3476), 991-992).—T he supereonductivity  theory is ex- 
tended to  the “  interm ediato ”  s ta te  in the prcsenco o f an  elcctric field. The 
theory given is s ta ted  to  be a  provisional a ttem p t, b u t to  have been successfully 
applied to  the problem of a  superconducting wire in  which the magnetie field 
due to  th e  cu rren t itself causes the phase change.— B. C.

*Destruction of Superconductiyity by Electric Current and Magnetie Field. 
L. Shubnikov (Naturę, 1936, 138, (3491), 545-546).—From  a  graph  of induced 
current and field intensity , i t  is shown th a t superconductiyity only occurs 
when the magnetie field is zero th roughout tho volume of tho superconductor 
and no t in excess of a  critical yalue on its  surface.— B. C.

Time Effects in  Superconductors. K . Mendelssohn and  R . B. Pontius 
(Naturę, 1936,138, (3497), 29-30).—The yariations of m agnetie induction w ith 
field for a sphere and  for a  cylinder o f superconducting tin  aro show n ; the 
behayiour agrees w ith the assum ption th a t tho timo effects obseryed are due to 
a  slow expansion or contraction of superconducting regions.— B. C.

Present Status of Ferromagnetic Theory. R . M. B ozorth (Elect. Eng.,
1935, 54, (11), 1251-1261).— S. G.

Abnormalities in  the Elastic Modulus of Ferro-M agnetic Materials. M. 
K ersten (Z. Metallkunde, 1935, 27, (5), 97-101).—Tho connection between the 
m agnetie and m echanieal properties of ferroinagnetic m aterials is discussed, 
w ith special reference to  m agnetostriction, th e  relation  o f which to  load- 
extension phenom ena is exam ined. The abnorm al therm al properties of 
E linyar are associated w ith  its  m agnetostrictivo characteristics.—P. M. C. R .

Ferromagnetic Materials. J .  L. Snoek (Ingenieur, 1936, 51, B87-89).— 
The subjects previously considered (prcceding abstract) are discussed in  
greater detail w ith reference to  yarious ferrom agnetic m aterials.—S. G.

*Magnetic Anisotropy and Cold-Working. A. Schigadlo and  S. Sidelnikoy 
(Physikal. Z . Sowjetunion, 1934, 5, (5), 714r-721).— [In  German.] T he crystal- 
line texturo  of a  cold-rolled ferrom agnetic specimen is determ ined by Akulov’s 
method. Taking in to  account the  anisotropy thus determ ined, close agree- 
m ent is found between the  theoretical hysteresis curvc and th a t  found by 
experim ent.—S. G.

Diamagnetism and Particie Size. H . Lessheim (Current Sci., 1936, 5, (3), 
119-127; Sci. Abs., 1936, [A], 39, 1326).—Tho investigation of tho d ia ­
m agnetism  of smali particles obtained by eolloidalization or eold-working has 
shown th a t  apparen tly  th e  susceptibility depends on th e  sizo of the particles.
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L. gives a  critical survey of tho whole su b je c t; the conclusions w hich m ay a t  
p resen t bo reached are : Tho theoretical considerations p u t forw ard by S. 11. 
R ao do n o t support this view th a t  th e  surface area of tho particie is tlie  imme- 
diato deciding factor. The effect o f inereased surfaco is far too smali to  account 
for the  decreased diam agnetism . T he available ovidenco is in complete 
agreem ent w ith  B hatnagar’s view th a t  th e  inereased surface m ay only be 
effcctivo in  facilitating liydration, oxidation and  o ther processes. F rom  th is 
po in t o f view tho deerease of diam agnetism  is solely an  im purity  effect.—S. G.

Crystal Structure and Magnetism. J .  L. Snoek (Ingenieur, 1936, 51, e81- 
84).—A review is giyen of theorics of ferromagnetism. M agnetic hysteresis 
only assumes high yalues when tho displacem ent o f th e  boundaries of tho 
m agnetic elem entary regions is re tarded  o r prevented. This sta te  m ay be 
achieycd by th e  artificial production of a  pronounced non-homogeneous 
yoltage d istribu tion  in  th e  m ateriał. I n  m odern m agnetic steels an  a ttem p t 
is made to  arrive a t  th is  result by ąuenching to  supercool a  supersaturated  
solid solution, a fter w hich partia l precip itation  is induced by heating to 
m edium tem peratures. In  tho caso of soft m aterials, on th e  o ther hand, tho 
endeavour is mado to obtain  a m axinium  kom ogeneity ; to  do th is a  pure 
m ateriał is chosen which exhibits a  low m agnctostriction or in  w hich the 
la t te r’s d isturbing effect has been elim m ated (Pormalloy tre a tm e n t; cooling 
in a m agnetic field). A t tho same tim e th e  crystal anisotropy m ust also be 
mado as low as possible.—S. G.

II .— PR O PE R TIES OF ALLOYS

(Contlnued from pp. 503-025.)

fLight-W eight Structural Alloys. Zay Jeffries, C. F . Nagel, and  R . T. W ood 
(Proc. Am er. Soc. Civil Eng., 1936, 62, (8), 1211-1237 ; and  (sum m ary) Light 
Metals Rev., 1937, 3, (12), 279-281).— C ontribution to  a  sym posium on the 
struc tu ra l application of steel and  light-weight alloys. The generał char- 
acteristics o f tho  stru c tu ra l alum inium  and m agnesium  alloys are described, 
a tten tion  being giyen to  corrosion-resistance, ease of welding, and  th e  effects 
of cold-working and  heat-trea tm en t. Tho composition of tho  principal 
alloys, w ith  typ ical yalues o f th e ir  m echanical properties after different trea t- 
m ents, a re  given in  tab u la r form .—J . C. C.

Alloys of Aluminium and Magnesium. E . H . D ix, J r . ,  and  J .  J .  Bowman 
(Amer. Soc. Test. M a t .: Sym posium  on Iligh-Strength Constructional Materials, 
1936, 109-124; discussion, 125-126; and  (summary) Light M etals Rev., 
1936, 2, (22), 388-390).—The m echanical properties o f num erous wrought, 
heat-treatable , and  casting alum inium  alloys are tabu la ted , and  examples 
arc given of the ir use in  a ircraft, railw ay coacli, and bridgo construction, and  
in generał engineering work. T he properties o f yarious D owm etal magnesium- 
base alloys are also tabu la ted  and  the ir uses briefly indieated.—A. R . P .

The Properties of the Light Metals Aluminium and Magnesium. W. 
W under (Tech. Zentr. prakt. Metallbearbeitung, 1935, 45, (13/14), 356-363).—  
A sum m ary is given of the  sources, physical properties, and  uses o f magnesium, 
and  of tlie composition, mechanical factors, uses, and  chemical properties o f the 
m ost im portan t o f its  alloys. Tho casting o f alum inium  and  magnesium and 
o f the ir alloys, the ir rolling, working, and  generał heat-trea tm en t are discussed.

— W. A. C. N.
♦Density Changes in  Solid Aluminium Alloys. L. W . K cm pf and  H . L. 

H opkins (Trans. Am er. In s t. M in . M et. Eng., 1936,122, 266-281; discussion, 
281-283 ; and  A lum in ium  and Non-Fcrrous Rev., 1936, 1, (9), 405-411).—Seo 
M et. Abs., th is vol., p. 73.—S. G.
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♦The Conductiyity of Super-Purity A lum inium : The Influence of Smali 

Metallic Additions. (Gauthior.) Seo p. 629.
♦Mechanical Properties of Aluminium and Its Alloys After Prolonged Heating. 

(v. Zeerleder and Irinann .) Seo p. 629.
*Age-Hardening of Aluminium Alloys. I.— Aluminium-Copper Alloy. 

W illiam L. F ink  and  D ana W . Sm ith (Trans. Am er. Inst. M in . Met. Eng., 
1936, 122, 284.-293; discussion, 293-300).— Sec Met. Abs., th is vol., p. 296.

—S. G.
Aluminium Casting Alloys for H eat-Treatm ent. P . B arrand  (Rev. M it.,

1934, 31, (12), 551).—A sum m ary of a paper presented before the Congress 
o f tho Association Technique do Fonderie. See Met. Abs., 1935, 2, 96.—P . R.

♦Mechanically Treated High-Perform ance Aluminium Alloys. I . G. Shulgin 
(Yestnik lngenerov i Tehnikov (Messenger Eng. Tech.), 1936, (9), 542-545).— 
[In  Russian.] Two im proved D uralum in alloys were inves tiga ted ; they 
contained (a) copper 4-3-4-5, manganese 0-64-0-69, magnesium 0-7-0-92, 
Silicon 0-77-1-0, and  -iron 0-62-0-75%, and  (b) copper 4-3-S-2, manganese
0-7-1-2, magnesium 0-5-0-7, Silicon 0-6-0-8, iron 0-61, and  titan ium  0-15-0-25%. 
The optim um  m echanical properties were obtained by  ageing a t  160°-170° C. 
for 15 hrs., tho values being : tensile streng th  49-6-50-6 kg./m m .2, yield- 
point 38-43 kg./m m .2, elongation 8-10% , lim it o f proportionality  34-40 
kg./m m .2, modulus o f elasticity 6960-7527 kg./m m .2. The alloy free from 
titan ium  is superior to th a t containing titan ium .—N. A.

♦Behaviour of Metals and Method of Testing a t Low Temperatures. S. E . 
Beljaev (Tehnika Vosdushnogo Flota (Tech. of A ir  Fleet), 1936, (10), 97-106).—  
[In  Russian.] The im paet strength  of D uralum in inereases w ith decreaso in 
tem perature, being 3-15, 3-65, and  3-83 kg./cm .2, respectively, a t  +  20°, — 40°, 
and -  70° C.—N . A.
__ ♦On the Eąuilibrium  Diagram of the Aluminium-M agnesium System. Masuo 

K aw akam i (Sci. Ilep. Tóhoku Im p . Univ., 1936, [i], Honda Anniv. Vol., 727- 
747).— [In  English.] Previously published in Japanese, K inzoku no Kenkyu,
1933, 10, 532; see Met. Abs., 1934, 1, 169 (in the second line from tho end of 
which “ e-phase, found . . .” should read “ y-phase, found . . . ” ).—S. G.

♦Diffusion of Magnesium and Silicon into Aluminium. H ertha  R . Freche 
(Trans. Am er. Inst. M in . Met. Eng., 1936, 122, 324-336).—See Met. Abs,, 
this vol., p. 296.—S. G.

♦Equilibrium Relations in  A luminium-M agnesium Silicide Alloys Containing 
Escess Magnesium. F . Keller and  C. INI. Craighead (Trans. Am er. Inst. M in . 
Met. Eng., 1936, 122, 315-323).—See Met. Abs., th is vol., p. 296.—S. G.

♦Investigation of the Magnalium-Type Aluminium Alloys. N. D. Bobov- 
nikov (Tehnika Yosduslmogo Flota (Tech. o f A ir  Fleet), 1936, (10), 29-41).—  
[In  Russian.] Tho m ain causes o f tho brittleness o f M agnalium (aluminium 
w ith  magnesium 8, manganese 0-6%) in  rolling a ro : th e  presence of Mg2Si 
inclusions, incompleto homogenization before rolling, and  homogenization 
outside th e  tem perature rangę o f maxim um  plasticity  (430°-440° C.). A 
prelim inary forging o r pressing is necessary before rolling. Complete hom o­
genization takes place in 12-24 hrs. a t  500° C. The tensile streng th  of tho hard- 
rolled alloy (50% reduetion) is 48 kg./m m .2 w ith 8-10%  elongation. Sheets 0-8-
1-0 mm. tliiek in the work-hardened and  tem pered states, were found in practice 
to  be resistan t to  sea- and  fresh-water, b u t after annealing or ageing a t  200° C. 
corrosion is intense. The desired mechanical properties should be produced no t 
by low -tem peraturo heating b u t by suitable cold-rolling of fully annealed 
m etal.—N. A.

Thermal Treatm ent of AC-11 Alloy Pistons in  Connection w ith W arping 
Phenomena. V. A. L ivanov (Tehnika Yosduslmogo Flota (Tech. o f A ir  Fleet), 
1936, (10), 85-96).— [In  Russian.] In ternal stress in  a  tem pered piston of 
AC-11 alloy m ay bo as m uch as 25 kg./m m .2. The best h ea t-trea tm en t of
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pistons, to  obtain  the optim um  mechanical properties and  m inim um  internal 
stress, eonsists in  annealing in a  n itre b a th  for 3 -4  hrs. a t  525°-530° C., ąuench- 
ing in  w ater, ageing im m ediately in an  electric furnaco for 20-30 hrs. a t  175° C., 
and air-cooling. Stresses are thoreby reduced to  a  th ird  and tho alloy given 
th e  following mechanical p ro p ertie s : tensile streng th  33-36 kg./m m .2, pro- 
portionality  lim it 23-28 kg./m m .2, elongation 7-10% , Brinell hardness 100- 
110, and im paet strength  (notehed bar) 1-10-1-40 kg./cm .2.—N . A.

*The Binary Aluminium -M anganese Alloys Rich in  Aluminium. M. Boss- 
hard  (A llum inio , 1932, 1, 361-367; C. Abs., 1933, 27, 3693).—Cf. Met. Abs. 
(J. Inst. Metals), 1933, 53, 10. By means of conductivity  measurem ents, 
certain points on the eąuilibrium  diagram , especially th e  solid solubility of 
manganese in alum inium , have been corrected. Alloys containing 1-2-1 *5% 
manganese have the highest resistance to  corrosion by sodium chloride p lus 
hydrogen peroxide. A ddition of manganese does n o t adverscly affeet the 
wire-drawing properties and  up to  1-4% manganese the tensile streng th  is 
im proved ; beyond th is lim it the effect is slight. Alloys annealed below 250°- 
300° C., the  lim it o f recrystallization, show considerable variation in properties. 
The electrical conductiyity diminishes w ith  inereased manganese up to  1-4%, 
beyond which the curve flattens.—S. G.

*The Efiect of Manganese on the Mechanical Properties of Aluminium. 
Tsutom u M atsuda and  Isawo Suzuki (Sumitomo K inzoku Kogyó K enkyu  
Hókoku (Res. Hep. Sumitomo Metal Industries, L td.), 1936, 2, (6), 544-557).— 
[In  Japanese.] Giyes the results (tables and  curves) o f an investigation of the 
mechanical properties o f alum inium  alloys containing n o t more th an  1-6% 
manganese.— S. G.

Light Aluminium Alloys Containing Nickel. ——■ (Nickel B uli., 1936, 9,
(7), 144-152).—The compositions are given of “ Y  ” ; R .R . 50, 53, 53e, 56, 
and 59; Ceralum in C; L o-E x; Birm asil Special; and  P2  alloys, and the ir 
mechanical and  physical properties and  th e  effect of hea t-trea tm en t are 
tabu lated . Applications of th e  alloys arc briefly dealt w ith.— S. G.

Recent Technical Details and Practical Experiences of Silumin. E . Scheuer 
(Schweiz. Arch. angew. If iss. Tech., 1936, 2, (6), 151-155).—An account o f the 
constitution and  properties o f Silumin-y. Curves show the yariation  of 
properties w ith th e  speed of oucnching and  w ith the magnesium content.

—W. A. C. N .
♦Eąuilibrium Relations in  A lum inium -Zinc Alloys of H igh-Purity.—II.

W illiam L. F ink  and  L . A. W illey (Trans. Am er. Inst. M in . Met. Eng.', 1936, 
122, 244-260 ; discussion, 260-265).— See Met. Abs., th is vol., p. 297.— S. G.

The Strength of Light Alloys. ------ (Apparatebau, 1936, 48, (7), 70-71).—
D ata  are tabu la ted  for tho properties o f (a) alum inium  and  6 light alloys in 
yarious states of h ea t-trea tm en t; (b) B ondur sheet, strip , pressed sections, 
rod, tubing, and  w ire ; (c) B .S.-Seewasser as in (b).—P . W. C. R .

tDevelopm ent of Light Metal Bearings. H . Steudel (Luftfahrtforschung, 
1936, 13, (2), 61-66; and  (summary) Light Metals Research, 1936, 4, (23), 
427-428).— Graphs are  givcn showing th e  hardness, coeff. o f cxpansion, and 
the tensile and  compression strengths o f yarious bearing m etals (wbite metals, 
bronzes, and  ligh t m etals) a t  tem peratures up  to  300°-400° C., and  charac- 
teristic  structures are illustrated. Silicon-alum inium  alloy bearing m etals 
liave much higher compression and  tensile strengths and  retain  their hardness 
to  much higher tem peratures th an  w hite m etal alloys o f the lead- and  tin- 
base series ; they  also w ithstand higher loads, b u t are sensitive to irregularities 
in th e  surface caused by foreign m a tte r getting  in to  th e  bearing, oyerloading, 
or tearing ou t o f particles o f th e  h a rd  constituent, and are more difficult to  
work to  a sm ooth bearing surface.—A. R . P .

Present Position of Light and TJltra-Light Alloys. The Alloys of Beryllium. 
Marcel Ballay (Buli. Soc. d’Encour„  1936,135, (8 and  9), 526-544).—A useful
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compilation, sum m arizing tho characteristics of the principal alum inium , 
magnesium, and  beryllium  alloys.— J . C. C.

Vacuum-Melted, Cold-Rollable Beryllium Alloys. P au l W iessner (Kalt- 
Walz-Welt, 193C, (8), 60-61).—The properties of alloys of nickel and  copper 
containing smali am ounts of beryllium aro briefly discussed. Beryllium has 
also bcen used for im parting  age-hardening properties to  Contraeid and to  
5%  silver-copper, 5%  m anganese-copper, 5 -10%  cobalt-copper and  80 : 20 
nickel-chrom ium  alloys.—A. R . P.

*Tlie Periodic-Torsional Rigidity o! Beryllium-Nickel and Beryllium - 
Contracid. W. Meissner (Z. tech. Physik, 1935,16, (12), 591-593).— A pparatus 
is described for subm itting a  test-piece to  periodic torsional stresses, and  which 
does no t reąuire th e  test-piece to  be th inned down or provided w ith a  thick 
end. R esults obtained w ith  th e  device give the following values of the periodie- 
torsional rigidities of the respcctivo alloys subm itted  to  2 million torsional 
oscillations : beryllium -nickel (unpolished), 22-5-26-10 kg./m m .2; tu rned  and  
polished 35-2-47-2 kg./m m .2 ; beryllium -Contracid (unpolished), 13-0-16-0 
kg ./m m .2; ckrom ium -m olybdenum -vanadium  steel, 24-8-29-6 kg./m m .2. 
All the test-pieces were untem pered. T urning and  polishing, by  rem oving 
superficial irregularities, are seen to  inerease the rigidity about 100%.—J . T.

Report of [A.S.T.M.] Committee A-10 on Iron-Chrom ium , Iron-C hrom ium - 
Nickel, and Related Alloys. Jerom e Strauss and  H . ’D. Newell (Proc. Amer. 
Soc. Test. M at., 1936, 36, (I), 119-122).— Progress report.—S. G.

Alloys of Copper. C. H . Davia (Amer. Soc. Test. M a t .: Sym posium  on 
High-Slrength Constmctional Materials, 1936, 79 -89 ; diseussion, 90-94).— 
T he composition, mechanical, electrical, and therm al properties, and  tho 
densities and coeff. of expansion of numerous high streng th  and heat-treatab le  
copper alloys are tabu la ted , and a  brief account is given of the ir uses in 
architecture, chemical eąuipm ent, tan k  construction, shipbuilding, railw ay 
and  aeroplane work. The preparation  and properties of copper alloy wires 
arc also discussed.—A. R . P.

|A  Review of Copper Alloys (— II). M. G. Corson (Iron Age, 1936,138, (17), 
29-31, 68).—Cf. M et. A bs., th is  vol., p. 507. Discussos higli electrical or therm al 
co n d u c tm ty  copper alloys, in  which tin , silver, chromium, nickel, and  Silicon, 
either alone or in various eombinations, aro alloyed w ith copper. The p ro ­
perties and  applications of Constantan and Manganin are moro fully described.

—J .  H . W.
*Order of Affinity of Metals for Copper, Iron, Cobalt, and Nickel. A. S.

Russell (Naturę, 1936, 138, (3482), 161).—I t  is shown th a t  alum inium, tin , 
zino, cadmium, m ercury, and lead which ajl form compounds w ith copper, 
can be arranged in order o f their affinity for copper, th is order being as given. 
Similarly, the orders of affinities w ith iron, nickel, and  cobalt have been found. 
They are slightly different from  the order w ith copper.—B. C.

♦Efiect of H eat-Treatm ent on Properties of M anganin. Seth H olm qvist (Iva, 
1936, (2), 43-54).—Resistance measurem ents made on M anganin wires heated 
for 20 hrs. a t  140° C. show a reduction of resistance of th e  order of 0-5% , and 
also of the  tem perature coeff. An inereaso of the contac t potential (N o le : 
Seebeck poten tia l is th e  ac tua l term  used) for M anganin-copper junctions is 
quite m arked for various times of ageing, and results are tabu la ted  for various 
tem peratures and  for both hard  and soft wires w hich give m arkedly different 
results.—E. v. S.

*Coefficient of Equivalence of Iron  W ith Respect to Aluminium in Aluminium 
Bronze [Constitution of Copper-Aluminium and Copper-Iron-Alum inium 
Alloys]. J .  L. B ray, M. E . C arruthers, and  R . H . H eyer (Trans. Am er. Inst. 
M in . M et. Eng., 1936, 122, 337-346; diseussion, 346-348).— See Met. Abs., 
th is vol., p. 298.— S. G.
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*Contribution to Our Knowledge of tho Copper-Silicon System. K arl 
Sautner (Forschungsarbeiten uber Metallkunde u. Rdntgenmetullographie, 1933, 
(9), 1—31).—Tlie system  was inyestigated up to  13% Silicon by X -ray  analysis 
and  micrographic esam ination. The a-phase contains 4-2% Silicon a t  400° C., 
5-2% a t  700° C., and 4-8% a t  830° C. The p-phaso is stable in  a  narrow  rangę 
w ith  about 6% silicon betw een700°and S30°C. and  has a close-packed liexagonal 
lattice w ith a — 2-40 A., cfa — T633, 16 atom s per u n it celi corresponding 
to  Cu7Si. Tho y-phase exists in a  narrow  rango of composition round 8-12% 
Silicon up  to  815° C. and  has a  (3-manganeso structuro  w ith a — 6-21 A. and 
20 atom s in the  u n it ce li; i t  appears to  be CuGSi. Alloys w ith 7 -8%  Silicon 
contain a t  760°-830° C. the i^-phase which has a  close-packed liexagonal lattice 
w ith a — 2-58 A. and  c/a =  1-633. The 8-phaso is formed by  a peritectic 
reaction a t  810° C. and is decomposed into y +  tj a t  710° C. The yj-phaso is 
cubic facc-ccntred, w ith  a =  9-69 A., 76 atom s in the  u n it celi corresponding 
to  Cu3Si, and the e-phase is body-eontred tetragonal w ith a =  9-21 A., c/a =  
1T43, also 76 atom s in tho u n it c e li; e is form ulatcd as Cu„„Si9 and  is stable 
only below 610° C.—A. R . P .

Eąuilibrium a t Relatively Low Temperatures in  Copper-Tiu Alloys. ------
(Metallurgist (Suppt. to  Engineer), 1936, 10, 167-171).—A review of recent 
w ork including a detailed sum m ary of a  paper by Haaso and  Paw lek in Z. 
M etallkunde, 1936, 28, 73 ; sco M et. Abs., th is yol., p. 198.—R . G.

Nickel in  Bronze. ------ (Nickel B uli., 1936, 9, (1), 1-4).—A review, w ith
d a ta , o f tho cffect o f additions of nickel to  tin  bronzes. The m ost eonyenient 
m ethod of adding nickel to  bronzes is in  the form of 5 0 : 50 nickel-copper 
shot, which has a  lower m elting po in t th an  puro nickel and is readily  solublo 
in  copper.—S. G.

♦Internal Stresses and Season Cracking in  Brasses. L . M atteoli (Metallurgia 
italiana, 1934, 26, 229-242).—The origin and  progress o f season-cracking in 
cold-drawn brass aro reviewed, w ith reference to  in ternal stresses and tho 
action of oxternal corrosive agents. Methods for th e  q u an tita tive  measure- 
m ent o f in ternal stresses in  brass bars and  tubing arc rcyiewed, and  suitable 
annealing conditions aro dedueed from a  correlation of recrystallization 
tem peratures and  of th e  yaria tion  of mechanical properties w ith  th e  annealing 
tim e, for brasses o f different compositions. The action o f m ercurous n itra te  
in  relieving in ternal stresses, and  in  prom oting tho deyelopm ent o f cracks, is 
discussed. An illustrative account is giyen of experim ental heat-treatm ents, 
correlatcd w ith m echanical tests, on brass gun bodics. A bibliography is 
appended.— P . M. C. R .

Highly-Alloyed Nicla Brass. A. S. Bali (Tehnika Vosdushnogo Flota (Tech. 
o f A ir  Fleet), 1936, (10), 78-85).— [In  Russian.] Castings of N icla brass, 
containing nickel 12-15, lead 1-75-2-25, alum inium  1-25-1-5, zinc 39-41% , 
made a t  1120°-1140° C. w ith careful stirring to  avoid segregation of the lead 
have a  tensile streng th  of 41-48 kg./m m .2, an  elongation of 3-5-5% , Brinell 
hardness 162-172, and  an im pact strength  of 0-5-2-5 kg ./cm .2. Quenching 
from 750° C. and  reheating for 30 m inutes a t  450° C. inereases the hardness to  
200. The brass has an  a  - f  P structuro w ith lead inclusions; i t  m ay be forged 
a t  850°-830° C.—N. A.

Notes on the Admos Alloys, with Special Reference to Admiro, and on Their 
Im portanee in  the Construction of Apparatus. J .  F . ICesper (Apparatebau ,
1935, 47, (2), 13-14).—H igh fatigue strength  and  resistance to  a tta ck  by 
superheated steam  and  acid fumes aro claimed for tho Admos copper-baso 
a lloys; the mechanical properties of 2 eopper-zinc-nickel alloys containing 
alum inium  and  manganese (Admiro I  and V) are tabu la ted  for cast and  pressed 
m ateriał.—P . M. C. R.

*On the Anodic Behayiour of Gold-Copper Alloys in  5N  Hydrochloric Acid 
and 1AT Sulphuric Acid. W. J . Miiller, H. Frcissler, and  E . P lettinger ( A m.
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Akad. TFiss. Wian, Matli.-naturw. Klasse, 1936, 73, 8C-87).—F or a  fuli account 
of this w ork see Met. Abs., th is vol., p. 352.— S. G.

Noble Metals and Their Alloys. O. Feussner (Deut. Goldschrnicde-Ze.il.,
1934, 37, 317-320; Ghem.-Zentr., 1934, 105, (II), 2892).—F . reviews tho 
hardening of gold-platinum  and gold-palladium  alloys by  magnesium, alkaline 
earth  metals, iron, cobalt, nickel, tin , and  zinc. B y alloying w ith  silver 
difficulties in  m elting palladium , caused by gas absorption, m ay bo avoided.

— S. G.
Alloys to Replace 14-Carat Gold. L. S terner-R ainer (Deut. Goldschmiede- 

Zeit., 1934, 37, 387-388; Ghem.-Zentr., 1934, 105, (II), 2892).—Discusses 
palladium -gold alloys. An alloy of palladium , silyer, and  copper, w ith  the 
addition  of cadmium, zinc, or tin  to  lower tho freezing point, can be hardened 
a t  300°-500° C. and  its properties are comparablo w ith  thoso of gold alloys.

*—S. G.
Coloured Gold Alloys w ith Palladium . L. S terner-R ainer (Deut. Gold- 

schmiede-Zeit., 1934, 37, 512-514; Chem.-Zentr., 1935, 106, (I), 783).—Alloys 
are described w ith  gold plus palladium  > 2 5 , palladium  > 9 % , and  tho zinc 
contont < 1 3 %  of tho  gold. The tin  conten t is < 5 %  of the gold, < 1 0 %  
of th e  silver, and <  14% of the  copper content. Analyses are no t given.—S. G.

W hite Gold. P . N icolet (Chim. et Ind ,, 1935, 34, 535-536).—Com­
positions of w hite gold alloys and  m ethods of analysis are reviewed.—S. G.

Papers on Iron  Alloys. N. N . K urnakow  (Uspehi K h im ii (Progress of 
Chemistry), 1936, 5, (7/8), 1108-1119).— [In  Russian.] A  review.—N . A.

*The Naturę of the Solid Solution of Antimony in  Lead. N . W. Ageew and
I. W. K ro toy  (J. Inst. Metals, 1936, 59, 301-308; discussion, 309-310 ; also (in 
Russian) T rudi Leningrad. Indust. Inst., 1936, (4), 26-31).—X -ray analysis and  
density  determ inations show th a t the solid solution of antim ony in lead  is of 
th e  simple m onatom ic type. The therm odynam ic analysis is no t in contra- 
diction to  th is conelusion if  errors o f the order o f 2° C. are assumed to  es is t in 
the eąuilibrium  diagram .— N. A.

*The Solid Solutions of Indium  and Lead. Nicholas Ageew and  Vera Ageewa 
(J. Inst. Metals, 1936, 59, 311-316).—The constitutional diagram  of tho alloys 
of indium  and  lead has been modified as a rcsult of new da ta  obtained by means 
of X -ray  cxam iuation and  therm al analysis. Tho diagram  shows th a t  the 
alloys liave lim ited solid solubility and  a  peritectic transform ation. The 
physical properties o f tho alloys are in  agreem ent w ith this diagram .—N. A.

On Ternary Lead Alloy W ith Great Strength Against Vibration Fatigue. 
K . Ono and  K . Ik ed a  (D enki Gakkwai Zasshi (J . Inst. Elect. Eng. Japan), 1936, 
56, (5), 595-596).— [In  Japanese.]—S. G.

Recent Progress in  the Field of Magnesium and U ltra-L ight Alloys. P au l 
B astien (M im . Soc. Ing. civ. France, 1936, 89, (5), 659-687; and (abstract) 
TJsine, 1936, 45, (46), 31).—A comprehensive review of th e  preparation , 
properties, working, heat-trea tm en t and resistance to  corrosion of commercial 
magnesium alloys w ith  copious references to  recen t lite ra tu re .—A. R . P .

Magnesium Alloys and Their S tructural Application. A. W . W inston (Proc. 
Amer. Soc. Civil Eng., 1936, 62, (8), 1329-1340).—C ontribution to  a sym posium 
on th e  s truc tu ra l application of steel and light-woight alloys. The m echanical 
properties o f the principal magnesium alloys are  com pared w ith  those of o ther 
struc tu ra l m aterials, and  notes given on th e ir m aehining, form ing, riyeting, 
welding, and surface protection.—J .  C. C.

Magnesium and the U ltra-Light Alloys. Pau l B astien (Tech. jnodeme, 
1936, 28, (3), 65-71).— C onstitutional diagram s of th e  m agnesium -alum inium , 
m agnesium -copper, lead-an tim ony and  an tim ony-cadm ium  alloys are 
reproduccd, in  each case in com bination w ith  th e  “ castability  ” curve of the 
series. O ther graplis sum m arize th e  influence of rem elting on th e  castability, 
chemical composition, and im pact properties o f a  magnesium alloy containing
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6%  alum inium . Tlie influence of tlie na tu rę  and purity  o f the foundry sand 
employed is also sum m arized graphically. The phenom ena of shrinkage are 
briefly analyzed, and  tot-al shrinkage curves are given for .sand-cast and  cliill- 
cast m agncsium -alum inium  and  m agncsium -copper alloys. Tho influenco of 
composition on hot-worldng properties is discussed, and a  concluding section 
deals w ith  tho resistance of tho u ltra-ligh t alloys to  tho yarious types o f corro- 
sivo a ttack  and  w ith m ethods of protection.—P . M. C. R .

The Magnesium-Base U ltra-Light Alloys. M. B ardo t (Tech. moderne, 1936, 
28, (19), 687-688).—A sum m ary is giyen of the  physical properties o f m agnes­
ium and  its industria l alloys, w ith  direetions for handling, working, welding, 
heat-treatm ent, and  protection, and a  noto on th e  design of castings.—P . R .

On Magnesium Casting Alloys. H . Busch (IAght M etals Research, 1936, 4, 
(24), 470-475 ; and A lum in ium  and Non-Ęerrous Rev., 1936,1, (10), 471-473). 
—T ranslated in fuli from Giesserei, 1936, 23, (12), 290 ; see Met. Abs., th is  yol., 
p. 455.——J .  C. C.

Magnesium Alloy Deyeloped for Die-Cast Products. J .  B. Nealey (Steel,
1936, 98, (3), 29-30).—The principal physical properties o f pure magnesium 
and  of 7 grades of Dowm etal aro tabu la ted , and  tho mechanical properties of 
5 types of Dowm etal, in  different conditions o f heat-trea tm en t, are sum ­
marized. Dimensional tolerances for die-castings in  D owm etal are indicated, 
and forging practice is considered in  a brief note.—P. M. C. R.

*Age-Hardening of M agnesimn-Aluminium Alloys. A. M. T albo t and  
John  T . N orton (Trans. Am er. In s t. M in . M et. Eng., 1936, 122, 301-313; 
discussion, 313-314).—Seo M et. / l is . ,  th is yol., p. 24S.—S. G.

*0n  Some Properties of the Alloy Hy 7 (Mg 7). Isam u Igarashi (Sumitomo 
K inzoku Kógyd Kenleyu Hokoku (Res. Rep. Sum itom o M etal Industries, Ltd.),
1936, 2, (6), 534-543).— [In  Japanese.] A collection of experim ental d a ta  on 
th e  properties of this alloy, for th e  inform ation o f users.—S. G.

*Contribution to the Study of Ternary Alloys. [System M agnesium-Calcium - 
Zinc.] R enć P aris (Publ. sci. tech. Ministóre de l’A ir  (Paris), 1934, (45), 
86 p p . ; C. Abs., 1937, 31, 2566).— In  the theoretical p a r t o f th is work, P . 
explains tho trianglc of concentrations and  its relation to  th e  complete 
therm al diagram  of te rnary  alloys. Non-m iscibility in  the solid sta to  is 
discussed in  the  cases of (a) th e  absence of binary  or te rnary  compounds,
(6) th e  presence of b inary  compounds only, and  (c) th e  osistence of te rnary  
compounds. M iseibility in tho solid s ta te  is then  considered. The experi- 
m ental p a r t o f the w ork represents a  comprehensive study  of th e  ternary 
system m agnesium-calcmm-zinc  (cf. M et. Abs., 1934, 1, 123). Cooling and 
heating curyes were carefully taken  of all alloys in  a  specially designed 
crucible capable o f holding th e  alloys in  a  fused s ta te  up to  900° C. in  an 
inert atm osphere. Polishing specimens for m icro-exam ination required w ork­
ing d ry  or in  non-aqueous solvents, as w ater decomposcs these alloys. 
Alloys were ctched w ith  1 and  5%  n itric  acid in alcohol. Previously pub- 
lishcd w ork on the binary  system s m agnesium -caleium , calcium -zinc, and  
m agnesium -zine is reviewed. The complete te rnary  tem peraturo diagram  is 
first described. E igh t compounds are found in  the system  : Mg5Ca3, Ca5Zn2, 
Ca2Zn3, CaZn4, CaZiii0, MgZn2, MgZnE, and  Mg5Zn5Ca2. There are six binary 
and  six te rnary  eutectics, th ree b inary  and four te rnary  peritectics. There 
arc eleven w arped surfaces o f prim ary crystallization, th irty -six  r igh t ćonoids 
of secondary crystallization, four horizontal peritectic planes and  six ho ri­
zontal eutectic planes. Sixteen yertical sections through the four-dimensional 
diagram  were exam ined by  therm al analysis, tho detailed d a ta  being giyen 
for each section. 215 different cooling curvcs were m ade. The alloys con­
tain ing  more th a n  30%  calcium are readily oxidized in  m oist a ir and  react 
more or less yiolcntly w ith w ater, depending on the calcium content. Sawed 
particlcs from  these alloys in a ir readily  burn  w ith a  yellow flame. The
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alloys containing moro th an  40%  zinc are hard  and b rittle  and  difficult to 
s a w ; they  crum ble easily under pressure in tho  flngers. The alloys rich in 
magnesium arc tho m ost interesting, practically, for tlicy can bo worked, 
do no t oxidizo as readily as magnesium, and  are very light. Two of the best 
of theso alloys aro magnesium w ith : (1) 1% each of zinc and  calcium, and
(2) 2%  each o f zinc and  calcium. The densities are : (1) 1-748 and (2) 1-760, 
w ith  th a t of m agnesium  as 1-738; hardness (1) 59 and  (2) 48 avorage; 
Charpy im paet (1) 0-64 and  (2) 0-073 kg ./in .2.—S. G.

*The Free Energy of Form ation of Lead Amalgams. Creig S. H o y t and 
G ebhard Stcgem an (J. Physical Chem., 1934, 38, (6), 753-759).—Cf. Met. 
Abs., 1935, 2, 374. Concentration cells haying pure lead as one pole and 
lead amalgams o f yarying concentration as tho o ther were constructod and  
th e ir potcntials measured. Rcproducible potentials are secured w ith am al­
gam s up to  66 atom ic-%  lead. The amalgam is sa tu ra ted  a t  0-0142 mole 
fraction a t  25-00° C., and all amalgams between th a t  concentration and 0-66 
give tho  samo potential. Tlie free energy of form ation of amalgams up to a 
mole fraction of approx. 0-50 wero calculated as well as th e  activities o f lead 
and m ercury in  tho amalgams. The hea t o f solution of lead in unsatu ra ted  
amalgams was calculated from th e  tem perature coeff. o f tho e.m.f.—S. G.

*A Thermodynamic Study of Liąuid Potassium Amalgams. M arion H . 
A rm bruster and  Jam es L. Crenshaw (./. Am er. Chem. Soc., 1934, 56, (12), 
2525-2534).—T he e.m.f. o f the concentration ccii potassium  (am algam con­
centration  C i)-K C l (aąueous solution)-potassium  (amalgam concentration c2) 
was m easured a t  15°, 25°, and  35° C. over a  wido rangę of liąu id  amalgam 
conccntrations using dropping electrodes. I t  is concluded th a t  amalgams of 
concentrations between 0-01 and  0-40 grm . o f potassium  per 100 grm . of 
m ercury givo e.m .f.’s which are rcproducible w ithin a few hundred ths o f 
1 mv., bu t th a t  reliable results cannot bo obtained w ith amalgam concen­
trations below this range. The effects o f type o f dropping electrode, ra te  of 
flow, &c., are investigated. The free energy of transfer of potassium  from 
one am algam  to  another was calculated from  tho results and  found to  agreo 
w ith th a t  derived from measurem ents of the ac tiv ity  of potassium  in m ercury. 
Tlie standard  electrode potential of potassium  was m easured and found to  be
2-9243 v. a t  25° C. The solubility of potassium  in m ercury over th e  range 
0° to  35° C. was determ ined.— S. G.

*The Activity of Sodium in Concentrated Liąuid Amalgams. E . S. Gilfillan, 
J r „  and H . E . B ent (J. Amer. Chem. Soc., 1934, 56, (7), 1505-1509).—-The 
ac tiv ity  o f sodium in concentrated liąuid  sodium amalgams is approxim ately 
th e  same as th a t  of th e  solid m etal. Sodium am algam s cannot bo well 
represented by tho eąuation  log a2/N 2 =  i[jATf, which has been used success- 
fully in trea ting  so m any solutions. Tho yapour pressure o f m ercury from 
concentrated liąu id  sodium am algam  is probably m uch less th an  10“10 mm.

—S. G.
*Effeets of Variation in the M anipulation on Dimensional Changes and Flow 

of Amalgams. Marcus L. W ard and  E rm an  O. S cott (J . Dental Research,
1935, 15, (3/4), 168-169).—A bstract of a  paper read  before tho  In ternational 
Association for D ental Research. Volume change in  setting  o f am algam s is 
influenced by yariations in  th e  m ercury content and  by  overwork in mixing 
th e  alloy and m ercury. I f  the m ixture is k ep t for 5 m inutes before packing in 
th e  eavity  the am ount o f m ercury retained  in  th e  packing is inereased. W ith a 
high packing pressure th e  m ercury content is low and  th e  flow low. Using a 
s tandard  alloy yariations from 1-12 to  10-17% in flow were obtained w ith 
pressures yarying between jarring  in tho mould and 80 lb. on a 2 mm. plunger.

—A. R , P .
*Surfaee Tension of Amalgams. V. K . Semenehenko, B. P . Bering, and 

N . L. Pokroyskiy (Kolloidnii Zhurnal (Colloid J .), 1935, 1, 205-215; C. Abs.,



656 Metallurgical Abstracts Y o l . 3

1936, 30, 7975).— [In  Russian.] Cf. M et. Abs., th is yol., p. 523. Amalgams 
were obtained o f silver, cadmium, and zinc by d irect solution of m etal in 
m ercury, o f barium  by electrolysis o f BaCl3, and of sodium and  potassium by 
distillation o f yapours in to  m ercury. In  all cases except th a t  of zinc amalgam 
th e  surface tension a t  first deereases w ith  inereasing eoncentration of m etal and 
then  is alm ost constant. The effect o f am algam ated m etal deereases in tho 
order potassium , sodium, barium , silver, cadmium, and  is negativo for zinc. 
Values for concentrations and  corresponding surface tension w e re : pure 
m ercury 410 dy n es/cm .; potassium  0-0024 atom -% , 392; 0-0080 atom -% , 
326; 0-0183 atom -% , 296; 0-264 atom -% , 284 ; sodium 0 0045, 386; 0-135, 
337; barium  0-0042, 407 ; 0-22, 358; cadmium 0-0110, 409 ; 1-22, 406; 
silvcr 0-0129, 409 ; 0-0295, 406 ; zinc, 0-0245, 411; 1-315, 420.—S. G.

♦Properties of Metallic Solutions. H I.—Surface Tension of Amalgams. 
V. K . Semenchenko, B. P . Bering, and  N. L. Pokrovskiy (with E . E . Scharovoy) 
(Acta Pliysicochimica U .B .S .S ., 1936, 5, (2), 181-192 (in E nglish); and  
Z hum al Fiziclieskoy K h im ii (./. Phys. Chem.), 1936, 8, (3), 364-371 (in 
R ussian)).—Cf. M et. Abs., th is vol., p . 523. The surface tension a t  lS°-20° C. 
and  various concentrations was studied in  the  case of yarious am algam s con­
taining ca:sium, rubidium , lead, tin , silver, copper, potassium , sodium, lithium , 
zinc, bism uth, cobalt, barium , strontium , magnesium , or cadmium. Tlie 
yalues obtained for active m etals a t  Iow concentrations satisfy Shishliovsky’s 
eąuation. Divergencc of th e  experim ental curyes from those of Shishkovsky 
occurs above a  critical eoncentration which is a linear function of the actiy ity  
lim it. The experim ental curyes for surface tension eoncentration are much 
better expressed by : a0 — a =  a log (ebc +  1) — dc, obtained by integration 
of Gibbs’ eąuation .—N. A.

Alloys of Niekel. G. F . Geiger (Amer. Soc. Test. M a t .: Sym posium  on 
Ili/jh-Strength Constructional Materials, 1936, 95-108).—Tables and  graphs 
are giyen showing tho physical and  m echanical properties a fter yarious heat 
and  m echanical trea tm en ts o f niekel, Monel m etal, and Inconel. M ethods of 
working and uses are also described.—A. R . P .

Inconel. ------  (Niekel B uli., 1936, 9, (4), 78-80).— Some notes on the
properties o f Inconel (approx. niekel 80, chrom ium 14, iron 6% ) and  its  uses, 
and  details of m ethods of joining.—S. G.

fM agnetic Alloys of Iron, Niekel, and Cobalt. G. W . Elm en (Elect. Eng.,
1935, 54, (12), 1292-1299; discussion, 1936, 55, (8), 887-889; also Bell 
System Tech. J ., 1936, 15, (1), 113-150; and  (sum m ary) M etal Progress, 1937, 
31, (3), 284, 326-328).—A report o f th e  extensive investigation by the Bell 
Telephone System  of tho alloys of iron, niekel, and cobalt w ith  and  w ithout 
additions of certain  non-m aguctic metals. E . discusses the preparation  and  
composition o f th e  alloys, which are classified into groups in which the 
magnetic properties are similar. The properties o f th e  groups and  certain 
specific alloys are discussed and  their particu lar application m entioned.

—S. V. W.
Nickel- Copper Alloys. ------  (Japan Niekel Inform ation Bureau, Tech.

Information, B - l l ,  70 pp).— [In  English and  Japanese.] This booklet is 
d iyidcd in to  tw o parts  dealing, respectively, w ith th e  alloys containing less 
th an  50%  niekel and more th a n  50%  niekel. In  each case, th e  constitution, 
m elting and  casting, m echanical and  heat-treatm ent, mechanical and  physical 
properties, resistance to  corrosion, and  uses are discussed.—H . W. G. H .

Engineering Properties of “  K  Monel ”  Metal. C. A. Crawford, G. F . 
Geiger, and  W. A. Mudge (Metals and Alloys, 1935, 6, (5), 101-105).— An 
abstract, in  extenso, of a  commercial technical bulletin. The physical, 
mechanical, therm al, m agnetic, working, and  machining properties o f K-Monel 
m etal are described w ith tabu la ted  or graphical sum m aries in  m any cases. 
The alloy, which is sim ilar to  Monel m etal in composition, b u t which also
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contains alum inium abou t 3-5%, is resistan t to  corrosion by alkali, sea-water, 
or sulphides.—P . M. C. R.

A Free-M achining Monel. ------  (Inco, 1936, 14, (2), 20 -21); and  Iron
Age, 1936, 138, (7), 7).—A brief note, w ith table. Tho form of Monel m etal 
introduced for easy cutting  (“ R  M onel” ) is lower in strength  and resistance 
to  corrosion th an  ordinary Monel and  is no t suitable for hot-working or severe 
cold-working. The tensile properties given show th a t  tho elongation (cold- 
draw n 35-15 and  hot-rolled 45-30%  on 2 in .) is n o t lower in “ R ” alloy. 
Tho Brinell hardness is 145-210 cold-drawn (against 160-220 for Monel), 
and 130-165 hot-rolled (against 130-170).—R. G.

Nickel-Copper-Iron Alloys and Their Magnetic Properties. ------  (Melal-
lurgist (Suppt. to  Engineer), 1936,10, 104-107).—A brief review and  diseussion 
of several papers on the  subject published during 1935, respectiyely, by (a) O. 
D akl, J .  Pfaflenberger and  K . Schw artz (Met. Abs., 1935 ,2 ,504 ; (b) W. K oster 
and W. D annóhl (Met. Abs., 1936, 3, 4 ) ; (c) O. von Auwers and H . N eum ann 
(Met. Abs., 1935 ,2 ,580); and  (d) H . N eum ann (Met. Abs., 1935,2,505).—R . G.

High-Permeability “ Furukaw a Magnetic Alloy.”  ------  (N ippon Elect.
Communic. Eng., 1936, (4), 315-321).— [In  English.] T he “  Furukaw a ” 
m agnetic alloy has been devcloped in Ja p a n  for the continuous loading of 
s u b m a r i n e  cables, tho cores o f audiofreąucncy transform ers and  o ther telephone 
apparatus. The p a ten t c la im  is for an  alloy containing iron 15-78, nickel 
20-83, cobalt 0-6-27, c h r o m iu m  0-3-13-5, S ilico n  0-1-4-5, and m a n g a n e s e  
0-5-2% . Alloys w ith in  th is  r a n g ę  can readily  be worked cold or hot. Maxi- 
m um  perm eability is doveloped by heating a t  900°-1200° C. (a sho rt tim e only 
being reąuired) and cooling in air. Tho magnetic properties of Furukaw a 
alloy are dealt w ith  in  some detail.—E . V. W.

*Magnetic Characteristics of N ickel-iron Alloys w ith A lternating Mag- 
netizing Forces. E . Hughes (,/. Inst. Elect. Eng., 1936, 79, (476), 213-223).— 
Tlie m agnetic properties o f M um etal and  Perm alloy “ C ”  lamin® are  deter- 
m ined w ith  sinusoida! alternating  m agnetizing forces. I t  is shown th a t  
for magnetizing forces of th e  order exhibiting greatest d.c. perm eability, 
a.c. perm eability a t  50 cycles m ay be only of th is value, although for 
relatively large forees, perm eabilities are alm ost identical in  bo th  cases. An 
unexplained dissym m etry is observed in the B -H  loops obtained w ith a lte r­
nating  m agnetization.—E . J .  G.

Magneto-Resistance of Iron-Nickel Alloys, and a Relation Between Magneto- 
Resistance and In itial Permeability. K . M ihara (D enki Gakkwai Zasshi (J. 
Inst. Elect. Eng. Japan), 1936, 56, (5), 599-600).— [In  Japanese.]—S. G.

*Bimetal Strips. W . Weibull (lva , 1936, (3), 87-89.— Outlines the  cal­
culations for tho bending and power o f bimetallic strips, w ith  particu lar refer­
ence to  German (Hcracus) nickel-iron alloy strips. The possibility o f getting 
a  variable tem perature-curvaturo  coeff. is m entioned, as w ith Invar-tungsten  
strips w hich bend ono w ay when heated  below 300° C., straighton a t  th a t  
tem perature and  reverse the ir bending abovc it.—E . v. S.

The Study of Platinum  and Other Noble Metal Alloys. V. A. Nemilov 
(Uspehi K h im ii (Progress o f Chemistry), 1936, 5, (7/8), 1120-1129).— [In  
Russian.] A  review.—N. A.

*The Iron-P latinum  Alloys. Curie Points and Magnetic Moments. A. 
F a llo t (Compt. rend., 1934, 199, 128-129; and Buli. Soc. Franę. Phys. (suppl. 
to  J . Phys. Radium ), 1934, (360), 146-147).—Curves of Curio points and 
atom ie mom ents are given for alloys containing 0-25 atom ic-%  platinum . 
W ith  m ore th an  3-7 atom ic-%  platinum  the  transform ation from the a  to  y 
form  w ith inereasing tem perature  takes place a t  a  higher tem perature th an  
th e  rovorse ehange w ith  decreasing tem perature. The atom ie m om ent of 
p latiuum -iron  alloys inereases linearly w ith inerease o f p latinum  up to  12-5 
atom ic-%  platinum , and  then  returns to  its  in itial value in the same w ay a t
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23 atom ic-%  platinum . This is the first tim e th a t  a  non-ferrom agnetic 
elem ent has been known to  produce such an  effect. A superstructure o f tho 
Fe7P t  type is predicted.—S. G.

*0n  the Eąuilibrium  Diagram o£ the Silver-Rieh Silver-Aluminium Alloys. 
Ich iji O binata and  Masami H agiya (Sci. Rep. Tólioku, Im p . Univ., 1936, [i], 
Honda Anniv. Vol., 715-726; and  M cm . Ryojun Coli. Eng., 1937, 10, (1), 1- 
10).— [In  English.] See ab strac t from  a  journal p rin ted  in Japanese, Met. 
Abs., th is vol., p . 5.— S. G.

*X-Ray Investigation o£ the Transformations in  Aluminium -Silver Alloys. 
W. H ofm ann and  K . E . Volk (Metallwirtschaft, 1936, 15, (30), 699-701).—An 
alum inium -silver alloy containing 25 atom ic-%  of alum inium  (Ag3Al) was 
prepared, and  esam ined by X -ray  crystal analysis in  a  high-tem perature 
camera. A t 700° and  605° C. the struc tu re  was body-centred cubic, w ith 
a — 3-24 A. a t  700° C. A t 370° and  20° C. tho alloy possessed the (3 man- 
ganese structure. These results confirm those of previous investigators. A t 
570° and 465° C., the structure  was th a t  o f the hexagonal close-packed y phase 
w ith a =  2-90 A., c =  4-71 A., c/as =  1-62 a t  570° C. According to  the 
diagram  of Ageew and  Shoyket (J. In s t. Metals, 1933, 52, 119) th e  alloy a t  
these tem peratures should be in  the (a +  y) region, so th a t  the y  phase boun- 
dary  of these investigators is no t confirmed, although it  is possible th a t  tho 
a  phase was present in ąuan tities too smali to  produce yisible diffraction lines. 
The generał type of diagram  of Ageew and Shoyket is confirmed.— W. H .-R .

*T antalum -Iron Alloys and T antalum  Steels. R . Genders and R . H arrison 
(J. Iron Steel In s t., 1936, 134, 173-209; discussion, 210-212).—Sec Met. 
Abs., th is to I., p. 393.— S. G.

*The Creep of Tin and Tin Alloys.—I. (H anson and  Sandford.) See 
p. 637.

*A F urther Study of the Constitution of the Cadmium-Tin Alloys. D.
H anson and  W . T . Pell-W alpole (./. Inst. Metals, 1936, 59, 281-300).—A 
fu rth er study  (cf. J . Inst. Metals, 1935, 56,165) was mado of tho constitution of 
th e  tin-rich cadm ium -tin  alloys by m eans of detailed therm al and  micro- 
scopical analyses, and  by  electrical resistivity  m easurem ents. A  peritectic 
reaction occurs a t  223° C. w ith a  form ation of a new phase, (3, which undergoes 
eutectoid decomposition a t  127° C. on cooling, producing the well-known 
transition  a t  th is tem perature. The lim its o f th e  a  and  [3 phases liave been 
accurately  determ ined, and  the eąuilibrium  tem peraturo o f tho eutectoid 
tran sition  is shown to  bo 133° C. The earlier diagram s by the authors and 
by M atuyam a can be explained pa rtly  as representing m etastable eonditions 
which aro very easily produced in these alloys, bo th  on heating and  on cooling; 
thus the peritectic reaction is only observed on cooling curves taken  a t  very 
slow rates o f cooling. The solidus and  solid solubility lines o f tin  in  cadmium 
were determ ined accurately, and  tho results are in agreem ent w ith thoso of 
Stockdale.—D. H .

*The Effect of the Addition of Lead on the Endurance Lim it of a  Certain Tin- 
Base Bearing Alloy. Jo h n  N. K enyon (Proc. Am er. Soc. Test. M at., 1936, 36,
(II), 194-197; discussion, 198-200).— See M et. A bs., th is vol., p . 249.— S. G.

*Physical Properties of Soft Solders and the Strength of Soldered Joints.
B. W. Gonser and  C. M. H ea th  (Trans. Am er. Inst. M in . M et. Eng., 1936,122, 
349-371; discussion, 371-373).—Scc Met. Abs., th is vol., p. 454.— S. G.

* Alloys of the System Iron-C arbon-T itanium . I . S. Gacff (Sobshenia 
Tsentralnogo Institu ta  Metallov Leningrad (Comm. Central Inst. Metals, 
Leningrad), 1935, (18), 68-93 ; C. Abs., 1936, 30, 8128).— [In  Russian.] The 
alloys contained carbon 0-08-2-70 and  titan ium  0-1—4-47%. T itan ium  is a 
yery  active carbide-forming elem ent. The carbides aro stable, tako  no p a r t 
in th e  transform ation process under hea t-trea tm en t and  p rcven t tho enlargo- 
m en t of crystals o f the solid solution in  steels liaving no oc y  changes.
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TiC in hyper-eutectoid steel prevents th e  form ation of cem entite neodles 
during overheating. T itan ium  is very active in  olosing the  y field.—S. G.

*Investigation of H ard Alloys W ithout Tungsten. Sormite Type. I. S. 
Brokhin and  F . I. D om orkin (Sobshenia Zentralnogo Institu ta  Metallon 
Leningrad  (Comm. Central Inst. Metals, Leningrad), 1935, (18), 95-113;
C. Abs., 1936, 30, 8126).— [In  Russian.] The influenco of S ilico n , nickel, and 
chrom ium on Sorm ite was studied, and  a  m ethod for welding on the hard alloys 
was doveloped. Silicon above 4-5% inereases th e  hardness and  resistance to  
wear, b u t results h i irregular yalues for tem porary  resistance to  rup ture  and  
resistance to  bending. There is a  decreaso i n  corrosion w ith  a  high S ilico n  
content. The nickel con ten t can be reduced to  3%  w ithout affecting the 
mechanical properties or ehanging th e  m icrostructure. Carbon inereases the 
hardness and resistance to  wear. A ddition of 30%  or more chromium greatly  
inereases th e  corrosion-resistance. The best composition for Sormite is 
chromium 25-29, nickel 3-6 , carbon 2-7-3-3, S ilic o n  3-5-4-5, m anganese up  to  
T5, phosphorus and  sulphur each n o t more th an  0-07% . Two hard  alloy 
layers (1-2-3 mm.) should bo welded on, and th e  zone of overheating should bo 
subjected to  hardening, normalizing, and ąuenching in  oil. Such heat- 
trea tm en t will no t affect the  struc tu re  and  properties o f th e  prim ary cast alloy.

— S. G.
Alloys Prepared by Ceramic Methods. N . M. Z arubin and  M. Suitin  (Redlcie 

MetaUy (Rare Metals), 1935, 4, (4), 21-25).— [In  R ussian.]—S. G.
♦Phase Changes During Ageing of Zinc Alloy Die-Castings. II.— Changes in 

the Solid Solution of Aluminium in Zinc and Their Relation to Dimensional 
Changes. M. F . Fuller and R . L. Wilcox (Trans. Am er. Inst. M in . Met. Eng.,
1936, 122, 231-243).— See Met. Abs., th is yol., p. 38.—S. G.

♦An Inyestigation of the Zinc-Rich Portion of the System Iron Zinc. E . C. 
Truesdale, R . L. Wilcox, and  J .  L. R odda (Trans. Amer. Inst. M in . Met. Eng., 
1936,122, 192-228 ; discussion, 228-230).—See Met. Abs., 1935, 2, 582.—S. G.

No. 3 Zinc-Base Die-Cast Alloy. ------  (Metalgram (Apex Sm elting Co.),
1936, Nos. 6-10, 20 pp.).—Charta (Nos. 6-9) giving th e  tensile streng th , 
stability , elongation, and  im pact streng th  of No. 3 zinc-base die-casting alloy 
(zinc w ith  alum inium  4-1 and  m agnesium  0-04%) produced under different 
conditions o f tem peraturo  and  pressure and  subseąuently  kep t in  w ater 
yapour a t  95° C .; No. 10 is a  sum m ary of the physical properties graphically 
illustrated  in  Nos. 6-9.—S. G.

No. 5 Zinc-Base Die-Cast Alloy. ------  (Metalgram (Apex Smelting Co.),
1936, Nos. 11-15, 20 pp.).—C harts (Nos. 11-14) giving th e  tensile strength , 
elongation, im pact strength , and stab ility  o f No. 5 zinc-base die-casting alloy 
(zinc w ith  alum inium  4-10, copper 1-0, and  magnesium 0-03% ); No. 15 
sum marizes th e  physical properties graphically illustrated  in  Nos. 11-14.

— S. G.
“ Z am ak,”  a Zinc Die-Casting Alloy. ------ (Apparatebau, 1936, 48, (16),

178-179).—The composition and  mechanical properties o f die-cast “  Zam ak 2 ” 
and  “ Z am ak 5 ” are tabu la ted , and  com pared w ith those of Zam ak 3. The 
properties of chill-east Z am ak 5 and Zam ak 3 (copper-free type) are sum- 
m arized, and  applications of th e  yarious types aro indicated. Some notes 
on protection processes are appended.—P . M. C. R .

♦The Forming Properties of Some Non-Ferrous Sheet Metals. G. R . Gohn 
(Proc. Am er. Soc. Test. M at., 1936, 36, (II), 207-220 ; discussion, 221; also 
Bell Telephone System Tech. Publ., Metallurgy, Monograph, B -987 ,1936,14 p p . ; 
and  (summaries) M achinist (Eur. Edn.), 1936,80, (46), 929-930; (48), 965-966; 
Sheet Metal Ind ., 1936, 10, (113), 693; and A lum in ium  and Non-Ferrous 
Rev., 1936, 2, (2), 89-91).—See M et. Abs., th is  vol., p. 302.—S. G.

Bearing Metals. G. J .  B rittingham  (Australasian Engineer, 1936, M ay 7, 
12-13, 25 -26 ; and  Commonwealth Eng., 1937, 24, (6), 211-214).— R ead before
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the M etallurgical and  Engineering Society, P o rt K em bla. A brief account is 
given of the properties and  uses o f bearing bronzcs, and  of tin-, lead-, and 
cadmium-base bearing alloys. The addition  of 1-1-5%  of cadm ium  to  tin-base 
bearing m etals stiffens tlie m atrix  and  considerably im proves tho fatigue- 
resisting properties. Cadmium-base alloys contain sm ali am ounts o f copper, 
silvcr, and  magnesium as hardening elem en ts; th ey  are harder, stronger, less 
readily deformed, and  more hea t conductive th a n  tin-base alloys, b u t are more 
expensive.—A. R . P .

New Hypotheses Conceming the Chemical Elem ents and the Reaction 
between Bearing Metals and Lubricants. H einrich H erbst (Chcm.-Zeit., 1935, 
59, (76), 777-778).—A generał description of th e  physical and  chemical 
properties of solids and  liąuids. A n hypothesis is doveloped regarding the 
effect o f two m etals constitu ting  a  bearing upon an  external field o f rad iated  
m atter, and  fu rth er regarding th e  effect o f both rad iation  and  m etal on oil 
drops applied to  th e  m etallic surfaces. L ubricating  effects are explained in  
term s of the d istu rb ing  influence of oil films on the  rad iation .—E . J .  G.

New Tendencies in  the Study of the Mechanical Properties o! Metals and 
Alloys. Lćon Guillot, J r .  (M im . Soc. Ing . civ. France, 1936, 89, (5), 647- 
658; and (summaries) Genie ciml, 1936, 109, (20), 433; and  Light Metals 
Research, 1936, 5, (9), 210-211).—R ecent w ork on endurance testing, modulus 
o f elasticity, m easurem ent of the hardness of very  h ard  alloys, m echanical 
testing of m etals a t  high tem peratures, and  th e  influence o f s truc tu re  on the 
m echanical properties o f m etals is rcvie\ved.—A. R . P .

Phenom ena of Instabiłity in  Metals. J .  Galibourg (Sciences. Rev. Assoc. 
Franę. Avanc. Sci., 1936, 64, (6), 251-260).— G. discusses th e  occurrence and 
significance of creep, and  gives an  historical account o f ageing phenom ena, 
and  ageing a fter ąuenching and  its effects on th e  m echanical properties of 
m etals, w ith  particu lar reference to  D uralum in and  beryllium -copper alloys. 
Ageing following w ork-hardening in  steel is discussed, and  the neeessity for 
avoiding harm ful conseąuences as a  result o f th is phenom enon is stressed.

—E . J .  G.
Age-Hardening Alloys and Their Applications. R . H . H arring ton  (Gen. 

Elect. Rev., 1936, 39, (3), 124-127).—The m echanism  of simple precipitation- 
hardening, simplo la ttice-stra in  hardening, and  precipitation-hardening 
involving allotropic reactions is considered, and  is illustrated  by reference to  
actual alloy systems. O ther causes o f age-hardening are sum m arized, and  
m ethods of study  are described. Recently-developed age-hardening alloys 
include alloys “ 548 ”  and  “ 42 "  (iron- or nickel-base alloys containing a  high 
proportion of cobalt and  considerable percentages of m olybdenum , chrom ium , 
carbon, and  vanadium ), 2-25% beryllium -copper, a  copper-beryllium -cobalt 
alloy, and  Alnico (nickel-alum inium -iron-cobalt). These m aterials, and  the ir 
applications, are briefly described.—P. M. C. R .

The Complex Interdependence of the Properties of Alloys and the Industrial 
Conditions of Their M anufacture, Testing, and Use. R . de F leury  and  H . 
Portier (J. In s t. Metals, 1936, 59, 211-219; discussion, 219-224).—Indirect 
factors influencing th e  properties o f ligh t alloys in  seryice are classified and 
some m ethods of recognizing and  controlling them  are described.— R. de F .

*Heterogeneity of a  Solid Solution and its Mechanical and Chemical P ro­
perties. P ierre Chevenard (Compt. rend., 1934, 199, 861-863).—See Met. 
A bs., 1934,1, 584.— S. G.

*Heterogeneity of Solid Solutions in Cast Alloys. P ierre Cheyenard and 
X avier W achę (Rev. ind-, m inirale, 1936, (377), 925-939).-—Cf. M et. Abs., th is 
vol., p . 523.—S. G.

*The Electrical Properties of Dilute Solid Solutions. N . F . M ott (Proc. 
Cambridge Phil. Soc., 1936, 32, (2), 281-290).—The electrical resistance of a 
m etal is greatly  inereased by addition o f a  second m etal. The ąuantical



1936 I I .—Properties of Alloys 661
explanation o f th is plienomonon was first given by Nordheim . M. discusses 
tho suggestion th a t  the field w ithin the foreign atom  is different from th a t 
w ithin the o ther atom s so th a t  tlie lattice field is no longer periodic. The efiect 
due to  lattice d istortion round tho foreign atom  is probably smali. Following 
the m ethod due to  W igner and  Seitz (Met. /l&s. (./. Inst. Metals), 1933, 53, 
352) an expression is derived for tho resistance of a dilute solid solution in the 
case when tho solvent m etal is either copper, silver, or gold or one of the alkali 
metals. Fairly  satisfaetory agreem ent between experim ental and  theoretical 
valucs of th e  increase of resistance is obtained in tho case of the m utual dilute 
solid solutions (1%) of copper, silver, and gold. Excellent qualitativo agree­
m ent is also found between experim ental and  theoretical results in the case of 
alloys of m etals in different columns of the periodic table, e.g. zinc, gallium, tin, 
and  arsenie dissolved in a  noble m etal.—J . S. G. T.

*New Magnetic Phenom enon: Inereasing Param agnetism  Superposed on 
Diamagnetism in  Alloys W ith False Curie Point. E . Forrer and  A. Serres 
(Compt. remi., 1934, 198, 1903-1905; C. Abs., 1934, 28, 5022).—Aceording to
F .’s theory  of contaets, these are rup tu red  a t  the false Curie point of alloys, 
b u t such contaets should tend  to  persist above th a t  point, their gradual 
disappearance w ith  increase o f tem perature being indicated by inereasing 
param agnetism  or decreasing diam agnetism . This is shown to  be th e  case 
w ith [i and  y  brass (CuZn and  Cu5Źna), AgZn and  Ag5Zn8, for th e  last of 
which 0 is 25°.—S. G.

*Magnetic Susceptibility of Some Alloys of “  Gamma Brass ”  Structure. 
Cyril S tanley Sm ith  (Physics, 1935, 6, (1), 47-52).—The change of diam agnetic 
susceptibility w ith  composition of a  num ber of phases of y-brass structure  
(copper-zinc, copper-cadm ium , silver-zinc, silver-cadm ium ) was determ ined. 
In  each case when tho phase rnakes its  first appearance w ith  Iow electron 
ra tio  i t  is n o t strongly diam agnetic, b u t the increase in  diam agnetism  is 
approxim atcly linearly dependent on tho num ber of free electrons, and  the 
strongest diam agnetism  occurs a t  tho lim it o f th e  y-phase w ith  the highest 
electron ratio  possible for the structu re .—S. G.

fDiffusion in Solid Metals. R obert F . Mehl (Trans. Amer. Inst. M in . Met. 
Eng., 1936, 122, 11-56).— Ins titu te  of Metals Division Lccturo, 1936. See 
M et. Abs., th is vol., p. 457.—S. G.

*Methods for the Examination of Thermal Effects Due to Order-Disorder 
Transformations. C. Sykes and F. W. Jones (J. Inst. Mełals, 1936, 59, 257- 
280).—Describes an  experim ental m ethod particularly  suitable for the  deter­
m ination of therm al changes in  order-disorder transform ations occurring in the 
tem perature range 100°-500° C. The apparatus possesses the advantage th a t 
i t  is simple to  eonstruct and  easy to  operate. Tho authors arc o f the opinion 
th a t it  could be applied to  th e  study  of o ther types of solid transform ation. 
Various m anifestations of the transform ation in Cu3Au are used as illustrations 
o f the type  of experim ental result which can be obtained.—C. S.

H eat Capacity of Solid Solutions. L. E . Gurevich (Zhurnal eksperimentalnoi 
i  teoreticheskoy F iziki (J. Exper. Theoret. Physics), 1936, 6, (6), 537-543).— 
[In  Russian.] Im purities in th e  crystal la ttice  d is to rt th e  character o f atom ie 
oscillation and tlierefore a lter its heat capacity. A t Iow tem peratures th is 
changes th e  Debye characteristic tem perature, calculation of which is given.

—N. A.
Reactions in the Solid State. V.—Reactions in Solid Metals. G. Masing 

(Angew. Chem., 1936, 49, (51), 907-915).—The naturo  of reactions in the  solid 
s ta te  is correlated w ith tem peraturo conditions, which m ay perm it or suppress 
local changes in concentration. T ransform ations in  solid solutions, m ag­
netization phenom ena, separation hardening and its  reversal, and tra n s­
form ations in pure m etals are considered on th is basis.—P. M. C. R .

Y Y



On the Relation Between the Curves o£ Reciproeal Properties in  Binary 
Systems. Y. J .  Anosov (Izvestia Sektora Fiziko-Khimicheskogo Analiza  
(A nn. Sect. A nal. Phys. Chem.), 1936, 8, 69-75).— [In  Russian.]—N. A.

Mensuration of a Chemical Eąuilibrium Diagram. N . I. Stepanow 
(Uspehi K h im ii (Progress o f Chemistry), 1936, 5, (7/8), 972—986).— [In  Russian.] 
The quantita tivo  algebraic relation between the  diagram  elem ents is estab- 
lished, as well as betw een the  ąuantitics which characterizc tho chemical 
process w itliin the system , and  th e  geometrical properties o f the diagram . A 
series o f the au tho r’s papers is exam ined, investigating the  ra te  of form ation 
of chemical compounds in  th e  m agnesium -cadm ium  system .—N. A.

*Singular Points in  the Reaction Isotherm  D iagram . N. I . Stepanow  (Izvestia  
A kadem ii N a u k  S .S .S .R . (Buli. Acad. Sci. U .R .S .S .), 1936, [Chim.], (2), 
219-253).— [In  R ussian.] The paper represents th e  algebraic and  geometrie 
theoretical relations between the composition of a  system  in eąuilibrium  and 
tho am oun t o f formed chemical compound a t  yarious degrees o f dissociation.

—N . A.
The Topology of the Diagram of Chemical Equilibrium. N . S. K urnakow  

(Trav. Congr. Jubilaire Mendeleev, Acad. Sci. U .R .S .S .,  1936, 1, 535-555 (in 
R ussian), 557-577 (in French)).—See Met. Abs., th is vol., p . 302.—S. G.
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II I .—STRUCTURE
(M etallography; M acrography; Crystal S tructure.)

(Continued from pp. 525-533.)

Report of [A.S.T.M.] Committee E-4 on Metallography. C. H. Davis and 
O. E . H arder (Proc. Amer. Soc. Test. M at., 1936, 36, (I), 542-544).— Subm its 
revisions of standard  rules governing tho preparation  of m ierographs of m etals 
and alloys, and of th e  standard  grain-size ch a rt for classification of steels. 
Recomm ends th e  adoption as standard  of the ten ta tive  recom m ended practice 
for metallographic testing  of ferrous and  non-ferrous m etals, to rcplacc the 
p resen t standards.— S. G.

The Microscope in Engineering and Industry. A. E . B ingham  (J . Record 
Trans. Jun io r Inst. Eng., 1936, 47, (2), 33-58).— S. G.

Correlation Between Metallography and Mechanical Testing. H erbert F . 
Moore (Trans. Am er. Inst. M in . Met. Eng., 1936, 120, 13-35 ; also Unio. 
Illinois B uli., 1936, 34, (31); and  (summaries) Iron Age, 1936, 137, (9), 
26-29, 106; Light Metals Research, 1936, 4, (24), 441-442; M et. Ind . (Lond.),
1936, 48, (12), 355).— H enry M arion Howe M emoriał L ecture. T he use o f 
metallographical exam ination in dctecting tho cause of fatigue cracking and 
in associating mechanical properties w ith particu lar structures is discussed, 
w ith special reference to  cast iron, pure iron, and  steel.—A. R . P .

*fOptical Polarization in  Metallographic Investigations. H ans D aschner 
(Forschungsarbeiten iiber Metallkunde u. Rontgenmetallographie, 1936, (19), 
32 pp.).—The theory  of th e  reflection of plane-polarized and  of feebly ellipti- 
cally polarizcd m onochrom atic and  w hite ligh t by anisotropic absorbing 
crystals is deyeloped. D etails are given of th e  pcrcentage reflection of light 
of waye-lengths corresponding to  the  C, D, E  and  F  lines for various azim uths 
o f the piane of polarization by  the a ' and  p ' phases of copper-alum inium  alloys, 
by CuAl2, and  by m agnesium , antim ony, and  cadmium. T he obseryations 
are m ade by means of a  special type  of polarization microscope using either a  
d ry  or an  oil-immersion objective.— J . S. G. T.

On Macroscopic and M acrographic Tests of Metals. P . R egnauld (M em. 
Artillerie Franęaise, 1935,14, (3), 599-631).— R. gives compositions of reagenta 
for copper alloys and  alum inium  alloys, and  describes th e  m ethods o f applica­
tion.-—S. G.
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*Mieroscopic Study of Ancient Bronze and Copper. C. G. E ink  and  E . P . 

Polusbkin (Trans. Am er. In s t. M in . M et. Eng., 1936,122, 90-117 ; discussion, 
118-120).— Seo M et. Abs., th is yol., p. 251.—S. G.

*On the Meehanism of Deform ation in a Drawn Tube. V. M ontoro (M etal- 
lurgia italiana, 1934, 26, 331-334).—The m icrostructuro of a  draw n tube  of 
a lum inium -brass shows m arked yariations in  th e  orientation  of the crystals 
across tho thickness of tho tube  : these are  related  to  th e  action o f th e  m andrel. 
T he existence of considerable in ternal stresses is dem onstrated  by th e  presence 
o f slip-bands.— P. M. C. R.

♦The Etching of Molybdenum by Alkaline Potassium  Ferricyanide Solutions. 
J .  A. M. van  Liom pt (Mec. trav. chim., 1936, 55, (11), 989-990; an d  Laboratoria 
N . V. P h ilip s' Gloeilamp. Eindlioven, Separaat 1153,1936,2 pp.).— [In  German.] 
The action of te rnary  m ixtures of sodium liydroxide, potassium  ferricyanide, 
and w ater on molybdenum  is shown in  a te rn a ry  diagram  by lines o f eąual 
ra te  o f a ttack . T he best e tch  is obtained w ith  a  solution of 360 grm . o f the 
ferricyanide and 36 grm . of the liydroxide in  1 litre  of w a te r ; immersion for 
5-10 seconds is suffieient for motallograpliic sections.—A. R . P.

*An Etching Reagent for Zinc and Zinc Alloys. J .  Schram m  (Metallurgist 
(Suppt. to  Engineer), 1936, 10, 175).—A sum m ary o f a  paper by S. in Z. 
Metallkunde, 1936, 28, 159; see M et. Abs., th is  yol., p. 357.— R . G.

*Veining and Sub-Boundary Structures in Metals. L . N o rthco tt (J. Inst. 
Metals, 1936, 59, 225-253; discussion, 253-255).—A netw ork structu re , 
term ed veining, which occurs w ith in  th e  crystals has been studied  in  seyeral 
pure m etals and  in  m any alloys of copper, and  m ethods for its  production  are 
discussed. T he structu re  is shown to  be duo to  tho precip itation  from  solid 
solution, in a  netw ork form, of the oxido of th e  m etal during cooling. The 
influence of alloying additions on veining in  copper has been exam ined and 
the effect o f hea t-trea tm en t and  recrystallization on yeining correlated w ith 
changes in hardness. Sim ilar structures referred to  as sub-boundary structures 
have been observed in  a  num ber of o ther alloys. These structures are due to 
th e  precipitation, also during cooling, o f a  constituent o f th e  alloy.—L. N .

♦Theory of Metallic Crystal Aggregates [Density and Energy Changes in 
Cold-Worked Copper and Iron]. Charles G. Maier (Trans. A m er. In s t. M in . 
M et. Eng., 1936, 122, 121-170; discussion, 170-175).—Seo M et. Abs., th is 
yol., p. 359.—S. G.

Notes on the Crystallization of Copper. Alden B. Greninger (Trans. Am er. 
Inst. M in . M et. Eng., 1936, 122, 74^85; discussion, 85-89).—See M et. Abs.,
1935, 2, 586.—S. G.

*On Free Crystallization of Magnesium (Crystallization W ithout the Influence 
of Grayity). A. Glazunoy and N . Lazarov (Strój. Obzor, 1935, 15, (12), 81- 
84).— Cf. M et. Abs., th is vol., p. 496. The influence of g ray ity  and  of tho  
walls o f tho  m ould on crystallization has been elim inated by m elting m etallic 
magnesium in  a m ixture of 85%  of lith ium  ehloride and 15% of lithium  
fluoride. The sp. gr. of th is m ixture a t  tho m elting po in t o f magnesium 
(050° C.) being identical w ith  th e  sp. gr. of th e  m etal (1-60), tho m olten 
magnesium formed in th is m ixturo a  suspended floating m ass of a  spherical 
form. Am ounts o f magnesium ranging from  20 to  30 grm . were used for 
the tests and  were m elted in  fire-clay crucibles in  an  o rd inary  gas-fired 
furnace. A fter soHdiflcation, the m etal was rem oyed from th e  b a th  in  th e  
shape of a regular sphere and  was cooled in  w ater. Photom icrographs 
showed th a t  thero was no difference in  the s tructu re  o f th e  in terio r o f the 
sphere and  of its  surface, neither were there any  cayities in  th e  m etal. The 
authors in tend  to  apply sim ilar m ethods for th e  free crystallization of o ther 
m etals and alloys.— O. Q.

♦Influence of Recoyery on Recrystallization. M. K ornfeld and  W. Payloy 
(Physikal. Z . Sowjetunion, 1934, 6, (6), 537-548; Sci. Abs., 1935, [A], 38, 
336).— [In  German.] Cold-drawn alum inium  wires o f 1-90 mm . d iam eter
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aro deformed by streteliing and  are annealed a t  450° C. Tlie following 
problems aro studied, and  the results given grapliieally : the  relations between 
grain-size and both timo and tem peraturo  of tlie recovery p rocess; the 
relation  between the grain-size and  the degree of deform ation; and  the 
diflerence between spccimens which havo been subjeeted to  a recovcry 
process and  those which have not. The ra te  of grow th of new grains and tho 
"  ineubation period ” are discussed, and  i t  is shown th a t  tho form er is no t 
affectcd by recovcry w hilst the  la tte r  is very m uch greater for specimens 
subjeeted to  a  recovery process.—S. G.

Rem arks on the Paper by A. I. Kitaygorodskiy [on Recrystallization o£ 
Copper-Zinc Alloys with Low Zinc Content]. M. V. Jakutovicli (Zhurnal 
Tehnicheskoy F izik i (J. Tech. Physics), 1936, 6, (2), 377.)— [In  Russian.] 
Cf. Met. Abs., th is  vol., p. 303. The ra te  of grow th is considcred to  be 
a  function of the lieiglit of the  energy barrier and no t of the surface energy.

— S. G.
*Oxide Layer on a  Polislied Copper Surface. S. D obinski (Naturę, 1936, 

138, (3479), 31).—D. points ou t th a t  th e  sim ilarity between tho electron 
difTraction pa tte rn s obtained w ith polished surfaces of different m etals m ay 
be due to  the sim ilarity  o f the la ttice  constants o f the ir oxides. I t  is shown 
th a t  if copper is polished under benzene or pentane a  different p a tte rn  results, 
which changes to  the usual ono on exposure to  air. This indicates th a t  tho 
usual polished surface possesses th e  lattice constants o f the oxide.— B. C.

Oxide Layer on Polished Surface. L . H . Callendar (N aturę, 1936, 138, 
(3485), 291).— Support i3 given to  a  le tte r by S. D obinski (sce preceding 
abstract) on the grounds th a t  solution poten tial m easurem ents o f polished 
surfaces have also indicated th a t  an  oxidc layer is present.—B. C.

♦Kikuchi Lines from Etched Copper Crystal. W illiam Cochrane (Naturę,
1936, 138, (3483), 202-203).—I t  is shown th a t  the diffraction p a tte rn  obtained 
by a  bcam of fast electrons on an etched copper surface consists o f the K ikuchi 
lines as well as tho cross-grating p a tte rn . This indicates th a t tho cross- 
grating  p a tte rn  is n o t due to  im perfections in th e  la ttice .—B. C.

♦Eddy A rrangem ent of Microcrystals in a Metallic W ire Caused by Drawing. 
T. Fujiw ara and Y. Sci ki (Hiroshima J . Sci., 1936, 6, 307-312).— [In  English.] 
The arrangem ent o f m icrocrystal grains in tho eross-scction of draw n wires 
o f alum inium  and tungsten is studied by means of X -ray  radiographs and 
microseopie cxam ination. I t  is found th a t  in th e  cross-section of th e  draw n 
wire th e  m icrocrystal grains crushed by wire-drawing are ro ta ted  som ewhat 
around tlie axis of th e  wire. The am ount of angular displacem ent of each 
crystal grain is so yaried  th a t  th e  displacem ent is greater th e  nearer the 
layer in  which the crystals are situa ted  lies to  th e  surface, and  as a  whole 
arrangem ent i t  seems as if  the crystal grains are deform ed in  an eddy shape 
by wire-drawing.— S. G.

♦Mechanism of Plastic Deformation. n . —Effect on the Phase Changes. 
A. W. Stepanow  (Ph7jsikal. Z . Sowjetunion, 1934, 5, (5), 706-713).— [In  
German.] A dditionai evidence is brought forw ard to show' th a t  in  a  per- 
m anently  deformed crystalline solid th e  phaso changes occur a t  the slip 
planes. Factors affecting perm anent changes in  properties are considered.

—S. G.
♦Influence of Slip-Plane Traces on Tem perature Emission.—-II. H . Mahl and

D. Schenk (Z. P hysik, 1936, 101, (1/2), 117-120).— Electron-microscopo 
photographs are given of surfaces of nickel covered w ith barium , tungsten  
w ith  thorium , and molybdenum  w ith  b a riu m ; the photographs show linear 
m arkings which are in terpre ted  as being duo to  slip lines.—B. C.

Application of X-Rays to the Study of the Annealing of A luminium. J .  J . 
T rilla t (Met. Ind . (Lond.), 1936, 49, (2), 27 -32 ; and  Light Metals Research,
1936, 5, (4), 86-87).— R ead a t  the  Chemical Engineering Congress of the
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W orld Pow er Conference, 1936. R ecrystallization phenomena in  rolled silvcr, 
copper, and  alum inium  sheet aro briefly contrasted. The influenco on re­
crystallization of inter-crystalline and dissolved im purities is illustrated  by a 
series of com parative X -ray  studies o f commercial, and  o f highly refined, 
alum inium . A bibliography is appended.—P. M. C. R .

*X-Ray Exam ination of Aluminium and Copper Test-Pieces Broken under 
Dynamie Forces. E. Brandenberger (Eidgenóssische Materialpriif. E .T .I1 . 
Ziirich, Ber., 1935, (95), 11-14).— [In  German.] See Met. Abs., 1935, 2, 685.

— S. G.
Addenda to W ork on the Lattice Constant of the Purest Aluminium. A.

Ievins and  M. S traum anis (Z. pliysikal. Cliem., 1936, [B], 34, (5), 402-403; 
cf. M et. Abs., th is  vol., p. 528).—The lattice constant of th e  pu rest alum inium  
was determ ined in a  D ebye-Scherrcr camera 86 mm. in diam eter. The results 
obtained agreed well w ith previous yalues obtained by I. and  S.—E . J . G.

*X-Ray Determ ination of the Coeffieients of Thermal Expansion of Beryllium 
and Tin. G. E. Kossolapov and  A. K . T rapeznikov (Z. K rist., 1936, 94, (1), 
53-59).— [In  German.] Seo abstrac t from another souree, Met. Abs., this 
vol., p . 528.—W. H .-R.

On Crystal Orientations in Electrolytic Chromium Deposits. V. I. A rharov 
(Zhurnal Tehnicheskoy F izik i (./. Tech. Physics), 1936, 6, (10), 1777-1781).—  
[In  Russian.] The crystallites in chrom ium  plate  m ay be oriented so th a t
(a) the  (100) piane, or (b) th e  (111) piane is parallel to  the su rface ; th e  form er 
orientation resu lts in deposits obtained from  solutions a t  room  tem perature  
and th e  la t te r  in  deposits from solutions a t  50°-80° C. The regularity  o f the 
orientation depends on th e  current density, inereasing a t  first and  then  dccreas- 
ing w ith  increase in  current density. As tho tem perature is inereased tho 
moro regular deposits are obtained a t  higher current densities. The hardness 
of chromium plate is related  to  the tex tu re .—-N. A.

*The Crystal Structure and Composition of the Trigonal Chromium and 
Manganese Carbides. A. W estgrcn (Jenikontorets A nn ., 1935, (6), 231-240).— 
X -ray  crystal analysis o f tho structu re  o f these compounds leads to  an  approxi- 
inato determ ination of their spatial arrangem ent, and  to  tlie composition 
Cr7C3 and  Mn,C3 for the  two compounds.—E . v. S.

*Ou the Naturę of the Eutectoid Transformation in the Aluminium Bronzes. 
Ich iji O binata (./. M ining Inst. Japan, 1934, 50, (592), 649-662).— [In  
Japanese.] The kinetics o f tho eutectoid transform ations in  alum inium  
bronzes is discussed, both in  eąuilibrium  and in  the unstable sta te  after 
ąuenching and  annealing of the alloys. The paper is m ainly a  shorter version 
of the comm unication published previously (•/. Inst. Metals, 1930, 43, 456), 
b u t somo new results are incorporated. A  bibliography o f 25 references is 
given.— S. G.

Powder Diagrams of Magnetized Nickel Crystals. S. K aya and  J . Sekiya 
(Z. Physik, 1935, 96, 53-61).—D iscontinuitics aro shown by the cubic and 
dodecahedral surfaces, according as m agnetization is along th e  tetragonal or 
diagonal axis.— S. G.

Structures and Alterations of Structure of NiS and NiSe. G. R . Levi 
and  A. Baroni (Z. Iirist., 1935, 92, 210-215; C. Abs., 1936, 30, 2449).— 
[In  Ita lian , w ith German sum m ary.] Various forms of NiS were prepared 
and  studied by X -rays and  electron diffraction methods. y-NiS is identical 
w ith m illerite; a =  9-61, c =  3-15 A. 3-NiS corresponds to  th e  usual 
syn thetic  NiS, a =  3-42, c =  5-30 A. I t  becomes well crystallized only on 
standing. a-NiS, precip ita ted  w ith (NH4),S, is amorphous. I t  alters on 
exposure to  air, b u t does no t become crystalline. NiSe is s im ila r : a-NiSe 
is am orphous; fi-NiSe is the  usual synthetic  m ateriał, w ith  a  =  3-66, c =
5-33 A .; and y-NiSe (detected only w ith  electron rays) is isomorphous w ith 
millerite, w ith  a =  9-84, c =  3-18 A. The spontaneous change from  y to  a
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a t  room tem peratu re can bo observed by electron in terfe rence; in  NiS the 
change is a  m a tte r  of days, in  NiSe i t  is a  m a tte r of hours. I f  these compounds 
are  n o t prepared in  the  absence of air, N iS2 and  NiSe2 are obtained.—S. G.

*X-Ray Analysis of Crystal Orientation in Eutectic Melts of Zinc and Cad­
m ium. D. M. Zagorodskikh (Zvetnye M ełally (Non-Ferrous Metals), 1935,10, 
(7), 114-120; C. Abs., 1936, 30, 8114).— [In  Russian.] An eutectic alloy 
containing cadmium 83 and  zinc 17% was used. E u tec tic  single crystals were 
obtained by w ithdraw ing m olten m etal from  a  crucible by  m eans of a  copper 
wire. Debye photogram s tak en  of pure zinc and  cadmium and  of eutectic 
single crystals led to  th e  eonclusion th a t  the u n it cells of cadm ium  and zinc 
in th e  eutectic single crystals possess definite orientation  w ith  respect to  each 
other, tho relative positions being in  the  [100] direetion.— S. G.

*X-Ray Study of Iron-N ickel Alloys. E rie R . Je tto  and  F ran k  Foote (Trans. 
Am er. Inst. M in . M et. Eng., 1936, 120, 259-272; discussion, 272-276).— Seo 
M et. Abs., th is vol., p. 76.—S. G.

*The Lattice Spacings of Certain Prim ary Solid Solutions in  Silver and Copper. 
W illiam H um e-R othcry, George F arley  Lewin, and  P e te r W illiam Reynolds 
(Proc. lioy. Soc., 1936, [A], 157, (890), 167-183).—A ccurate m easurem ents 
are m ade o f th e  la ttice  spacings of th e  p rim ary  solid solutions of cadmium, 
indium , tin , and  antim ony in  silver, and  of zinc, gallium , and  germ anium  in 
copper. I n  tho m ajority  o f cascs the curve connecting th e  la ttice  spacing 
w ith  the atom ie percentago of solute is no t exactly  a  s tra igh t line, th e  la ttice  
d istortion  in  th e  more concentrated solid solutions being sfightly greater th an  
th a t  reąuired  b y  a  linear relation. I n  each sories o f alloys, inereasing yalcncy 
results in  inereased lattico d istortion  a t  eąual atom ie percentages o f tho  soluto 
elem ents. I n  dilute solid solutions in silyer, eąual atom ie percentages of 
cadm ium , indium , tin , and  antim ony expand th e  la ttice  o f silyer b y  am ounts 
proportional to  2 : 3 : 4 :  6, respectiyely ; th is  whole num ber relation  holds 
to  an accuracy equivalent to  1 p a r t in  20,000 in  th e  la ttice  spacings, and 
± 0 -0 5 % , in th e  composition of tho alloys. In  th e  dilute alloys of th e  copper 
series, eąual atom ie percentages of zinc and  germ anium  expand th e  la ttice  of 
coppor by am ounts proportional to  3 : 4, b u t the corresponding factor for 
germ anium  is 4-8 and  no t 5.— W . H .-R .

Asymmetry in  Metallie Zine and Cadmium. K . H errm ann. G. W . 
Brindley (Naturę, 1936, 138, (3485), 290-291).— H . gives reasons to  indicate 
th a t  th e  discrepancies in  the  X -ray  scattering  factors for zinc and  cadm ium  
are due to  asym m etry  of th e  atom  and  no t o f th e  la ttice  yibrations. B., in 
reply, supports his previous contention (M et. Abs., th is vol., p . 304) th a t the 
discrepancies are due to  asym m etric la ttice  yibrations.—B. C.

Anomalous Values of Lattice Spacings Obtained by Electron Diffraction.
E . P ickup (Naturę,. 1936, 137, (3478), 1072).—A tten tion  is directed to  dis- 
crcpancies betw een the relative yalues of la ttice  constants as m easured by 
electron diffraction and  by X -rays. I t  is suggested th a t  th e  anom aly is in 
tho electron diffraction yalues owing to  the sm ali size of tho crystals con- 
cerned. The im portance of these discrepancies in  in torpreting  electron 
diffraction d a ta  is emphasized.—B. C.

*Fine Structure of X-Ray Absorption Edges in Close-Packed Cubic and 
Close-Packed Hexagonal Crystal Lattices. D . Coster (Physica, 1935, 2, (7), 
606-610; O. Abs., 1936, 30, 347).— [In  English.] The fine structu re  of 
X -ray  absorption edges was com pared for calcium and  titan ium  of cubic 
and  hexagonal close-packing, respectiyely. B y reducing tho distances of the 
m axim um  and  m inim um  absorption for titan ium  by a  factor (2-91/3-97)2, 
corresponding to  th e  distances of neighbouring atom s in  th e  tw o structures, 
the calcium and titan ium  curves are found to  be identical. Likewise, curyes 
for a  and  e-brasses are identical a fter reduction to  a  common distance between 
atom s. Thus, th e  positions of tho edges in  th e  spectrum  aro found to  be the
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sam e; however, there  still are typical differonces in th e  form of tho maxim um  
and m inim um  due to  th e  difference in la ttice .—S. 6 .

Discussion of the Form s o£ the X-Ray Absorption Edges in Metals and 
Insulators. Toshinosuke Muto (Rikwagaku Iienlcyu-jo Iho (Buli. In st. Phys. 
Chem. Res.), 1936, 15, (7), 444-450).— [In  Japanese.] A  brief English sum ­
m ary  is given in  th e  supplem ent to  Sci. Papers Inst. Phys. Chem. Res. (Tokyo), 
1936, 29, 632-635.— S. G.

Isotropy Planes in Cubic System Crystals. G. I . Aksenov (Zhurnal eksperi- 
mentalnoy i  teorelicheskoy F izik i (J. Exper. Theoret. Physics), 1936, 6, (8), 
877-880).— [In  Russian.] The reciprocal o f the modulus 1 /E  in  cubic system  
crystals represented as a radius-vector, describes a  surface of th e  lO th order. 
A spacc model 1 /E  for an  iron crystal is given.—N . A.

Elem entary Deduction o! an  Expression Jor the W idth of Debye-Scherrer 
Rings. V. A. K olpinskiy (Zhurnal eksperimenlalnoy i teorelicheskoy F izik i (J. 
Ezper. Theoret. Physics), 1936, 6, (8), 881-882).— [In  Russian.] W ith  tho aid 
of a  Ew ald inversc lattice, th e  expression for the w idth of the ring of X -ray  
and powder photogram s, is worked ou t simply.—N . A.

On the Focussing of X-Rays as by a Convergent Lens. V. I . A rharov 
(Zhurnal Tehnicheskoy F izik i (J. Tech. Physics), 1936, 6, (10), 1771-1776).— 
[In  Russian.] A  method is described in  detail for focussing X -rays on a  surfaco 
instead o f a  line.—N . A.

*A Systematic Method of Investigating Superstructures, Applied to the 
Arsenopyrite Crystal S tructural Type. M. J .  B uergcr (Z. K rist., 1936, 94, (6), 
425-438).— [In  English.]—W. H .-R .

S tructure-Factor Graphs for Crystal Analysis. W. L. Bragg (N aturę , 1936, 
138, (3487), 362-363).—Describes a  m ethod of using contoured graphs for 
determ ining crystal structures.—B. C.

Crystal Structure : Bibliography. P . Niggli and  W. Nowacki (Z. K rist., 
1936, 94, 321-326, 419—424).—Covcrs th e  lite ra tu re  of X -ray  m ethods and 
crystal struc tu re  from Jan . 1 to  Junc  30, 1936.— S. G.

IV.—CORROSION
(Continued from pp. 533-545.)

*The Corrosion of Aluminium. J .  M. B ryan  (Dept. Sci. Indust. R es. Rep. 
Food, Invest. Board, 1935, 170-180).—The view is m aintained and  supported 
by experim ent th a t  alum inium  hydroxide forms soluble basie complexes w ith 
tho anions o f hydroxyorganic acids. A t 25° C. th e  film on th e  surfaco of 
alum inium  is highly protectiye against dilute solutions o f citric a c id ; b reak- 
down, however, occurs a t  75° C. and  0-06iY citric acid shows m ore m arked 
corrosion up  to  periods of 9 days th an  acid of 0-15A7 strength . Corrosion ceases 
because of acid sa tu ra tion  ra th er th an  by th e  form ation of a  film on tho surface 
o f th e  m etal. Corrosion in th e  presence o f dilute citric acid is increased by tho 
addition of either sodium citra tc  o r sodium chloride, th e  increase in  bo th  cascs 
being due to  the brcakdow n of the protectiye film and  being m ost m arked w ith 
sodium citra te  a t  the lowest citric acid concentrations. Corrosion tests w ith  
sodium citra te , sodium ta r tra te , and  sodium acetate lead to  th e  generał 
conelusion th a t  th e  salts of th e  hydroxy acids b u t n o t those of the  non-hydroxy 
acids, dissolye th e  film of oxide or hydroxide on th e  surface of the  m eta l; 
if, howeyer, the film is broken down by th e  salts o f th e  hydroxy  acids, then  
those of the non-hydroxy acids can play  some p a r t  in  the corrosion. The 
corrosion by tho salts o f tho hydroxy acids cannot be related  to  pa  or to the 
num ber of hydroxide groups in  th e  molecules.— W. D . J .

*The Diffusion of Hydrogen Through Mild Steel [and Aluminium] Sheet. 
T . N. Morris (Dept. Sci. Indust. Res. Rep. Food Invest. Board, 1935, 164).—  
E xperim ents w ith  citric acid solutions have indicated th a t  the  inhibiting effect
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of gelatin  011 tlie corrosion of mild steel sheet is due to  the prevention of deposi­
tion  ra th e r  than  th e  evolution of hydrogen. Smali additions of phosphorous 
or sulphurous acids have little  influence on the ra te  of corrosion. Sheet 
alum inium  tested  in  th e  m anner preyiously described for steel showed 110 
indications of hydrogen diffusion in 9 days.— W. D . J .

*0n the Influence of Purity  of Aluminium on the Corrosion in  Hydrochloric 
Acid of Different Concentrations. W. J .  M uller and E . Low (Anz. Akad. 
IFiss. Wien, M ath.-naturw. Iilasse, 1936, 73, 87-88 ; and  Light Metals Research, 
1936, 5, (9), 203-205).— F or ab s trac t of a  fuli account o f this work sec Met. 
Abs., th is yol., p. 533.—S. G.

*A Note on the Influence of Salt-Bath H eat-Treatm ent on the Corrosion- 
Resistance of D uralum in Sheet. A. J . Sidcry and  B. E vans (./. In s t. Metals, 
1936, 59, 65-71).— Some experim ents were carried ou t to provide inform ation 
as to  w hether th e  use of a n itra te  sa lt-ba th  as th e  medium in the finał heat- 
trea tm en t o f D uralum in has any deleterious effect on th e  corrosion-resistance 
of tlie m ateriał as com pared w ith  th a t  o f m ateriał which has been heat-treated  
in  an  electric furnace. F u rther, tlie influence of sa lt residues on th e  surface 
of the sheet during prolonged storage was investigatcd w ith  special reference 
to  th e  deyelopm ent o f in tercrystalline corrosion. I t  was found th a t  tlie use 
of n itra te  sa lt-baths in the  hea t-trea tm en t operation has no deleterious effect 
011 the corrosion-resistance o f D uralum in, b u t th a t  sa lt residues are  m erely 
liable to  foster local surface p itting  o f the m ateriał during storage.—A. J .  S.

Influence of Magnesium, Manganese, and Titanium  on the Corrosion Resist­
ance of Aluminium. W. O. K roenig and  S. E . Pavłoy (Tehnika Vosdushnogo 
Flota (Tech. A ir  Fleet), 1936, (10), 19-29).— [In  Russian.] A ddition of 0-2% 
magnesium to  commercial 99-5% alum inium  inereases its  resistance to  corro­
sion, especially by sea-water, b u t smali additions of m anganese o r titan ium  
haye th e  opposite effect. The 0-2%  magnesium alloy is recom mended for 
p lating .—N. A.

fCorrosion-Resistant Aluminium Casting Alloys. [R .] S terncr-R aincr 
(Internat. Giessercikongress, Dusseldorf, 1936, Tech.-wiss. Yortnige, 1936, (22), 
8 p p . ; and  (sum m ary) A lum in ium  and Non-Ferrous Rev., 1937, 2, (6), 219).—  
[In  German.] Sec M et. Abs., th is vol., p. 535.—S. G.

*Dissolution of “  Vacuum Films ”  in Acids. I.—Dissolution of Chromium in 
Sulphuric Acid. M. A. Rosenberg, K . E . Avaliani, and F . B. Ju rkovskaja  
(Dokladi A kadem ii N a u k  S .S .S .R .,  1936, 4, (3), 133-136 (R ussian); and  Compt. 
rend. Acad. Sci. U .R .S .S ., 1936, [N.S.], 4, (3), 135-139 (German)).—Chromium 
films 15-62-8 m|x obtained by therm al dispersion of pure electrolytic chromium 
in a vacuum  (1 x  10“4 mm.) dissolve in a few seconds inO-5 or 2Ar-sulphurie 
acid proyided th a t  they  have n o t been exposed to  tlic air, b u t after contact 
w ith a ir become passive and  do no t dissolve even after 12 hrs. Passivc films 
are also obtained by dispersion of chrom ium in a  yacuum  on a surface heated 
a t  200° C. and they  cannot bc activated . Nonc of the films dissolves in
O-OOliY-sulphuric acid.—N. A.

On the Corrosion of Copper. L. W. H aase (Metallwirtschaft, 1935, 14, (2), 
32-33).— Corrosivo a ttack  011 copper parts  of hot-w ater installations is 
exam ined from the poin t o f vicw of (a) the m ateriał, and  (6) the w ater. 
Tinning should bc avoidcd, except as a protection from  com bustion products, 
as non-porous coatings usually contain lead, the presence of w hich results in 
local a ttack . Corrosion a t  soldered joints is obviated by using hard  solder on 
plain coppcr. W ater containing ferric oxido is highly dcstructive. W ater- 
line a ttack  m ay bc avoided by  suitable design.—P. M. C. R .

Combating Corrosion in Condensers. K . Adloff ( Warnic, 1935, 58, 195; 
C. A  bs. , 1936, 30, 7528).—The causes of uniform  surface corrosion are still 
little  known. Zinc dissolves in the presence of acid, th e  solution being 
acceleratcd by high tem peratures and dissolycd oxygen, and  oceurring w ith
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oxygen contents of 0-5 m g./litrc. The copper rem aining becomes b rittle  and 
spongy. Pipes containing little  zinc on iron aro rclatively resistan t to  
corrosion and  can be strengthened by the addition  of 0-02%  arsenie. Tho 
resistances of 4 brasses and 2 alum inium  bronzes are given. A  brass con­
sisting of copper 83, iron 0-5, niekel 0-75, alum inium  1, Silicon 1, and  zinc 
13-75% is particu larly  resistan t to  corrosion and  is suitable for condcnsers 
which are  cleaned by a  hydrochloric acid process.— S. G.

*Studies on the Corrosion o£ Ćondenser Tubes.—III. Tomojiro T anabe and 
Goro Koiso (Sumitomo Kinzolcu Iidgyo K enkyu Iidkoku [Res. Rep. Sumitomo 
M etal Industries, Ltd.), 1936, 2, (6), 585-608).— [In  Japanese.] 100 pieces of 
ćondenser tubes o f 3 kinds, viz. Albrac, A dm iralty  m etal, and  eupro-nickel 
(30% Ni), were tested  for about 10,000 hrs. in tho same model condenscr as 
prcviously used, and  the construction and  running of which aro described in 
tho second report (Met. Abs., th is vol., p. 536). In  the present casc, however, 
the m ean Yelocity o f tho cooling w ater was inereased to  abou t 4 m./second, 
and the violent erosion took place on th e  in let side. The superiority o f A lbrac 
over A dm iralty  m etal was confirmed, even w ith  this scvere tes t, w ith  tho 
tem peraturę on the steam  side a t  70°-80° C. and  m ean yelocity o f cooling 
w ater 4 m./second. Scyeral thousands of tons o f A lbrac tubes in use in many 
power p lan ts and  ships in Jap an , Mancliukuo, and China have given the samo 
result. The corrosion-resistanec of cupro-nickel was also found to  be yery  
high.—S. G.

*A Study of the Phenomena of Abnormal Corrosion in  Ćondenser Tubes
K urazo Fukagaw a and K en’ichiro K am iyam a (RilcwagakuKenkyu-jo  

Ilio (Buli. Inst. Phys. Chem. Res.), 1936, 15, (7), 641-654).— [In  Japanese.] 
Cf. M et. .-lis., th is vol., p. 537. Among th e  5 types o f abnorm al corrosion of 
ćondenser tubes previously described, two types—the liorsc-shoe and  tho 
le tte r V type corrosion figures or p itting  corrosion figures—have been experi- 
m entally inyestigated. I t  is found t h a t : tho d iam eter o f tho loop head 
of the liorsc-shoe type corrosion figures is abou t 4-0-2 m m .; the d iam eter 
o f th e  upper p a r t o f the V-typo corrosion figures is about 3-1 m m .; tho 
tim e tak en  to produco corrosion of these two types is 19-11 days. Such largo 
dimensions for tho corrosion figures of these types and  such short poriods 
for the ir production liave no t previously been reported. I t  is found th a t 
there is an  interm ediate sta to  between tho V and  the horse-shoe types of 
corrosion figures.—S. G.

*The Corrosion of Lead by Foods. Franco Lorenzola (Chim. ind. agr. biol., 
1930, 12, 242-245; C. Abs., 1937, 31, 1890).—Sheets of lead, copper and 
alum inium  were im mersed in  yarious liąuids (yinegar, b ro th , beer, winę, fru it 
juices, &c.). Lead was the m ost soluble, and  is th e  m ost dangerous because of 
its  toxicity . Aluminium was 0-1-0-01 tim es as solublo as lead.— S. G.

Test of Electrolytic Corrosion of Lead-Covered Cable. Ebonite-Lead- 
Coyered Cable and Ebonite-Sheathed W ire in Manhole W ater. R . Shim izu and
F . Misago (D enki Gakkwai Zasshi (./. Inst. Elect. Eng. Japan), 1936, 56, (2), 
87-89).— [In  Japanese.].— S. G.

*The Corrosion of Lead Alloy Coated Steel Cylinders Used as Fire Extin- 
guishers. W. L. H ew lett (Chem. and In d ., 1935, 54, (51), 1094-1095).—Tho 
principle and design of the soda-acid and  “ foam ” types o f extinguishcr aro 
described. A ttack  on th e  lead -tin  alloy coating o f the ou ter cylinder is traced 
to  the presence, usually in the m ake-up w ater o f th e  chargcs, of substances 
likcly to  inh ib it protective film form ation on areas exposed by local corrosive 
a ttack . The inclusion of sodium phosphate in  th e  charge encourages film 
form ation and tends to  p reven t local a ttack .—P. M. C. R.

tC ontribution to the Question of the Chemical Behayiour of W hite Bearing 
Metals. Second Report of the Committee on [the Corrosion of.| Non-Ferrous 
Metals. ------  (Korrosion u. Metallschutz, 1936, 12, (3), 50-52).—P ure lead,
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lead bearing m etals containing alkaline ea rth  m etals, and  zinc-base bearing 
m etals are relatively rapidly  a ttacked  by lubricatłng oils, th e  loss in  w eight 
a fter 30 weeks in  oil a t  80° C. being 0-456, 0-668, and  0-642 grm ./cm .2, respec- 
tively. A ddition of 5 -13%  antim ony or up to  20%  tin  to  lead reduces the 
loss in  w eight practically  to  zero. Only tho lead-base alloys hardencd w ith 
alkali or alkaline earth  m etals are a t  all readily a ttacked  by an  indoor a tm o­
sphere, and  this m ay be prevented by coating them  w ith  oil or w ax.—A. R . P .

*0n  the Oxidation of Metallic Magnesium a t H igh Temperature. Y u taka  
Suzuki (Rikwagaku Kenhyu-jo Iho (Buli. In s t. Phys. Chem. Res.), 1936, 15,
(3), 147-165).— [In  Japanese.] The increase in  w eight o f m etallic magnesium 
a t  abou t 560° C. in  a ir was p lo tted  graphically against tim e by m eans of the  
thcrm obalance. The relation was found to  be linear, th e  in itial (atmospheric) 
corrosion film o f tho sam ple and  the oxide film produced having m easurable 
resistance to  the oxidation reaction. The h ea t o f reaction was found to  have 
a  ra th e r large influence on the m easurem ent. Only a tracę o f n itride was 
detec ted  in  th e  reaction  product. S. failed to  determ ine quan tita tive ly  the 
reaction Mg +  O — >- MgO.—S. G.

♦Corrosion of E lektron Alloy a t Low Temperatures. V. M. Fokecv (Vestnik  
Ingenerow i Tehnikow  (Messenger Eng. and Tech.), 1936, (10), 604-606).— 
[In  Russian.] No corrosion of E lek tron  (aluminium 7-8 , m anganese 0-48, zinc
0-73% , m agnesium  rem ainder) occurs in  tes ts  a t  th e  tem peratu re  of liąuid  air 
in  4 days, b u t a t  0° C. in a ir considerable corrosion oecurred in 6 days ; a t  
lower tem peratures corrosion was reduced, reaching a  m inim um  a t  — 30° C. 
Between — 20° and  — 40° C. the  streng th  was reduced from  25-7 to  23-5 
kg./m m .2 and  th e  elongation from  39-5 to  about 35%  by atm ospheric corrosion 
in  6 days.—N. A.

♦On the New Non-Corrodible Magnesium Alloys. Isam u Igarash i and  H yoji 
N ak a ta  (Sumitomo Ilinzoku  Kogyd K enkyu  H okoku (Res. Rep. Sumitomo 
Metal Industries, L td.), 1936, 2, (6), 510-533).— [In  Japanese.] Seo Met. 
Abs., th is yol., p . 539.— S. G.

♦The Corrosion of Tin. J .  M. B ryan  (Dept. Sci. Indust. Res. Rep. Food 
Invest. Board, 1935, 163-164).—Corrosion o f tin  containing antim ony or 
bism uth in  0-5% citric acid solutions in the presence of a ir is m inim al w ith
0-5%  of antim ony and 0-4% of bism uth. B o th  motals reduce tho grain-size 
o f the  e tch -pattern  produced.—W . D . J .

♦The Effect of Sugar on the Corrosion of Tinplate in  Canning. T . N . M orris 
(Dept. Sci. Indust. Res. Rep. Food Invest. Board, 1935,165-169).—The corro­
sion of steel, tin , and  the tin -iron  couple in  syrups containing pure  sucrose and 
citric acid buffered over the pu -range 2-4 to  5-5 w ith  sodium citra tc  has been 
compared w ith  th a t  o f plain solutions o f citric acid buffered over th e  same 
pH-range. I t  is coneluded th a t  sucrose is a  weak inhib itor of tho acid corrosion 
of iron and  a  powerful inhibitor o f the  acid corrosion of tin  in  th e  presenco of 
air. Sucrose reduces tho power o f tin  salts to  a c t as inhibitors o f th e  acid- 
corrosion o f steel. In  th e  case of the tin-iron  couple the  results dopend on tho 
type of steel and  on the relative areas of tin  and  iron exposed to  the corroding 
medium. These results are employed to  explain th e  increase in  hydrogen 
swells which follows an  increase of sugar content.—W . D. J .

♦The Interna! Rusting of Cans. G. H orner (A nn. Rep. F ru it Vegetable 
Preseroation Res. Sta. Campden, 1932-1933, 4 3 -52 ; G. Abs., 1937, 31, 473).— 
W ith  reprocessed fru it salad and  single-processed plum s packcd in  plain cans, 
the oxygen content of the headspace deereased from  19-2 to  0-1% and  from 
11-6 to  1-53%, respectively, in  15 days. W ith  plum s in lacąuercd cans th e  
oxygen deereased from  13-0 to  10-08% in 15 days. The disappearance of 
oxygen is no t dependent on the form ation of ru s t, b u t is a  conseąuence of th e  
norm al corrosion which takes place in  cans of fru it. The percentages o f carbon 
dioxide and  nitrogen in th e  headspace increase as the oxygen disappears, and
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tho to ta l ąu an tity  o f gas present decreases. As tho vacuum  inereases more 
carbon dioxide passes in to  tho headspace, causing th e  ratio  o f carbon dioxide 
to  nitrogen to  inerease. Tho carbon dioxide m ay  be passing o u t o f solution 
or it  m ay be derived from th e  tissues o f tho fruit. S taining is less noticeable 
in fru its packed in  the fresh s ta te  th an  in  reprocessed fruits. This appears 
to be due to tho action of the carbon diosidc present in  tho tissues of fresh 
fruits, and  the process o f rusting  is arrested  if  tho ratio  of carbon dioxide to 
oxygen esceeds abou t 1-0. Staining proeeeds m ost rapidly  during the first 
day  of storage and cans rem oyed from tho cooling tan k  and stacked a t  120° F. 
sta in  more rapidly  th an  those stacked a t  90° F . Howeyer, staining will occur 
in  cans stacked a t  40°-50° F . R usting can bo ovcrcomo to  a  considerable 
ex ten t by inyerting the cans after they  haye been in storago for no t less than  
1 week.— S. G.

Corrosion of Tinned Copper Screen on a Well Filter by W ater Containing 
Hydrogen Sulphide. G. N achtigall and  H . Schroder (Vom Wasser, 1935, 10, 
197-200).— Giyes photographs and analyses of screcn corroded by hydrogen 
sulphide after 4 years’ use. The analyses for w ater aro given, w ith hydrogen 
sulphide as “ tracę.”— S. G.

*On the Corrosion of Tin and Tinned M aterials with the Form ation of Black 
Specks. Sven Bronnort (Korrosion u. Metallschutz, 1936, 12, (3), 46-49).— 
B lack specks m ay develop a t  the anodic areas on tin  or tinp la te  where dif- 
ferential aeration  is possible, e.g. a t  the w ater line or around solid or semi- 
solid surface contam inations, o r where tho m otał is in  contac t w ith  a  more 
noblo m etal, e.g. in  th e  case o f porous or im perfect tinp late . T he specks 
develop only when the poten tial differenco between the anodic and  cathodic 
areas exceeds 0'207 v . ; hence the ir form ation m ay bo prevented by contact 
w ith a  less noble m etal, e.g. alum inium  or zinc, or by thickening th e  natural 
protective film by anodic oxidation. Analysis showed tho specks on tinp late  
to  consist of stannous oxide 76, stannic oxido IS, iron oxide 1, and  w ater 5% .

—A. R . P .
The Corrosion of Galvanized Steel Articles and of Galvanized Sheet (Rooflng, 

Channels, &c.), and Its Cause. E . Dciss and  W. Bohm (Angew. Chem., 1935, 
48, (29), 464r-465; also Stalli u . E isen, 1935, 55, (32), 865-866; and  Sheet 
Metal Ind,., 1935, 9, (102), 627).—A description of corrosion phenom ena in 
ord inary  and  m oist a ir and in  zinc chloride, as obseryed on zinc coatings w ith 
or w ithout lead. Special types o f a tta ek  are  noted on rolled and  on hot- 
dipped sheet. Accclerated tests are briefly described.— P. M. C. R .

*The Resistance of Galvanized Iron to Corrosion by Domestic W ater Supplies. 
S. C. B ritton  (./. Soc. Chem. Ind ., 1936, 55, 19-22).—In  w aters having a  pn 
yalue between 7-5 and  9-5 and containing calcium bicarbonate, b u t liaving a 
yery low conten t of sulphates, chloridcs, and  n itra tes, tho a tta c k  on zinc is 
soon stifled, b u t th a t  on iron m ay  eontinue oyenly d istribu ted  over th e  m etal 
surface. In  w aters low in calcium bicarbonate or containing appreciablo 
ąuantities o f sulphates, chlorides, or n itra tes, zinc is liablo to  sufler a  p itting  
form  of a ttack , although on iron the corrosion is well sproad ou t. The differ- 
cnco in behayiour of the two m etals is due to  the fac t th a t  in tho case of zinc 
an  insoluble carbonate layer tends to  form on the a ttacked  areas and, being 
pa rtly  protective, lim its their size, whereas in  th e  case of iron th e  corre- 
sponding product becomes rem oved from th e  m etal surface. Zinc affords 
electrocliemical protection to  iron when it  is clean, b u t when coated w ith  a 
resistan t layer o f corrosion products th e  m axim um  distance a t  which i t  will 
givo protection becomes much decreased. Zinc protccts th e  alloy layer o f a 
galyanized coating where i t  has been laid  bare, b u t th e  alloy layer will no t 
afford eleetrochem ical protection to  barod iron. The calcium carbonate 
which is deposited on an  alloy or on iron in  the  course of eleetrochemical 
protection is itself protective, and the u ltim ate  success o f the eleetrochemical
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protection of any  oxposod aroa appoars Ło depend dii tho building up of tho 
protectivo elTect o f thin clmllc layor a t  u grcator rato th an  th a t a t  which pro- 
toction is lost by disRoluttón o f zino from tho aroa adjaoont. Tho thiekness of 
tho zino layor, tho calcium bicarbonate contont, j>K valuo, and  conductiyity  of 
tho w ater socm to bo tho deoiding factors.— S. G.

Fniluro of Motals Duo to Cavitation. H . N. B ootchcr (Tranu. Amer. Sue. 
Mech. Eng., 1036, 58, 355-360).—M etallurgical exam ination has supported 
tho results of hydraulic researeh in ho far uh tho mechanical character of 
cayitation is concerned. Rockwell hardness tests showed th a t w ith  many 
metals approoiablo hardening of tho surfaces is caused by cayitation , and in 
coppor alloys and  austenitio stcols by stra in  lines, and by tho typo of failure. 
As a  smali aroa only is affected tho term  “ cavitation-futiguo ” is suggested. 
To havo a  high resistanco to  cayitation  fatiguo tho metal should havo a  high 
corrosion-resistance in tho w ater in which it  is used, and physical and metal- 
lurgical properties which result in high fatigue-rcsistanco. I t  should bo 
homogeneous and freo from inclusions. I t  should lmvc high fatiguo strength . 
T his involves high initial hardness, w ith satisfactory toughness, or suscopti- 
b ility  to considerable strain-hardening. Photom icrographs aro giyen of 
failures duo to  cayitation .—S. G.

Report of Joint Committeo |of A.S.T.M. and Amer. Eloctroplators’ Soc. | 
on Exposuro Tests of Plating on tho Non-Forrous Motals. W illiam Blum 
(Proc. Amer. Soc. Test. M ai., 1030, 36, (1), 212-218).—D cB eribcs tho generał 
plan of exposuro tests now under way a t  6 tes t locations ropresenting diiloront 
types of atm ospherio eonditions. D ctailed inform ation is givcn on tho 
compositions of tho baso m etals, which includo steel, grey iron, malleablo iron, 
copper, brass, nickel-brass, rolled zino and  zinc-baso die-castings. D ctailed 
tables are given of tho sohedulo o f tho doposited ooatingB, which compriso 
nickel, cop|>cr, and chrom ium .—S. G.

Accelcrated Tests Aid in Selection and Comparison of Motał Finishos.
------  (Steel, 1036, 08, (14), 42-43).—An account is givon of tho accelcrated
corrosion testing of coatings of elcctro-dcpoBitcd zino, bakcd alum inium  of 
difierent thickncsses on sand-blasted steel, and baked aluminium on phosphato- 
trea ted  steel. Tho tes t cycles ineluded : roof oxposuroj oxposuro to  ultra* 
yiolet light together w ith  w ater spray under abruptly yarying tem peraturo 
eonditions : exposuro to  artificial industrial a tm ospheres; a tta ck  by aoratod 
w a te r ; storago a t  high tem peraturo and high lunnidity. Tho results aro 
tabulated in each case.—P . M. C. R.

[Deformation, Hoat-Treatm ent, Solubility. First Report of tho Committeo 
on [tho Corrosion of] Non-Forrous Metals. -  —  (Korrosion u. Melallfehulz, 
1030, 12, (1/2), 1-28).—From  a critical roviow of tho literaturo, covoring 118 
references, the following conclusions arc rcachod : Tho dissolution of non* 
ierrous m etals in acids is determ ined by their structuro  and by heat and 
mechanical tre a tm en t; th a t o f cold-drawn, single phoso coppcr-zinc and 
copper-niekel alloys follows tho H eyn solubility law  and is no t alleeted by 
tho degree of cxtcnsion in drawing nor by interm ediato anneals, b u t tho 
position and  direetion of tho upw ard trend  in tho solubility ouryo aro detor- 
m ined by tho degree of deform ation and tho concentration of tho acid, so th a t 
it  in possible, by making certain  assum ptions, to  draw  conclusions as to  tho 
m ethod of m anufacture from the behayiour o f the metal in dilute acids. 
Cold-drawn alloys dissolvo moro readily than  annealed alloys, and in tho 
la ttc r  case grain-sizo has a  somowhat yariablo ellcot on tho ra te  of dissolut ion. 
The transition  from the elastic to tho plastic rango causes no change in the 
solubility of draw n alloys. M ethods for evaluating the rolativo solubilities of 
alloys by conductiyity , and potential m easurem ents aro discusscd.- A. U. P.

*Reduction ol the Enduranco Strongth ol Non-Forrous Motals under Stross. 
K, M atthaes (Luftfahrijorschung, 11)35, 12, 176-170; Eng. A U ,  1930, (66)).
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— -Tho failure of a light mcfcal air-propellcr in 1033 was found to  bo duo to  a 
fatigue fracturo caused by erosion and corrosion, and th is led M. to  resumo 
iiwestigations commenccd in 1931 to  detormino tho eITcct o f friction and 
corrosion on fatigue streng th . M. studied particularly  tho catise o f llio 
reduetion in endurancc, and Jionce means to  improvo tho strength  of D uralu- 
min, E lektron, and copper. The exporim ents consisted of ro tational loading 
and friction tests, w ith fixcd and inovablo collars, on stra igh t and coupled 
specimens, and  tests to  ascertain tho eITcct o f corrosion on tho dynam ie 
properties. Corrosion had a  marked efloct in tho tests w ith friction collars 
and coupling bosses, tho cnduranco o f tho light alloys being reduced by 40%  ; 
the offcct on copper was much less (about 10%). This cffect is considerably 
greater when a  corrosivc agent ( c . r j .  water) is added, and even more so if tho 
friction collar is no t free to  move. W ith a fixed collar, copper specimens 
broko under the collar, w hilst w ith a  collar free to  ro tatc , fracturo occurred 
bcyond tho collar although corrosion was strongly in cvideneo. Tho ofTcct 
of corrosion on endurancc can, in favourab!e cases, be alinost entirely  inhibited, 
oven when corrosion is vcry apparen t. This may bo aceountcd for ori tho 
assum ption th a t tho pressure does no t lead to  surfaco injury, and th a t  the 
compressed zono is no t completely broken through by tho corrosion eracks. 
Tho use o f a supplem entary layer between tho coupling and tho specimen did 
n o t rosult in tho rapid destruction of the layer or in causing th e  specimens to 
break oventual!y in tho coupling. W ith sudicicntly soft interm ediate layers 
tho efloct of corrosion m ay bo inhibited, b u t tho m ethod is practicablo only 
if tho stress is so Iow th a t these layers are n o t destroyed, or when they can bo 
ehanged sufficicntly often. M. concludes th a t tho eauso of tho reduetion of 
tho onduranco by corrosion is tho to-and-fro effect on tho surfaco of tho 
m ateriał in tho dircction of tho applied stress, and tho resulting overstressing 
o f tho edge-zone. This ofToct occurs only if the dircction of corrosion coincides 
w ith th a t o f the s tre s s ; if it is perpendicular to tho stress the effect is smali, 
a lthough the corrosion cracks ac t as notches.— S. O,

Corrosion and Construction. K u rt AdlofT (IVdrmc, 1030, 59, (3), 39 -42 ; 
C. /I/m,, 1930, 30, 2898). -General conditions affccting corrosion, construction, 
and fatiguc-rcsistance arc  discussed. Preyious knowlcdge as to  w hat corrosion 
conditions will bo for tho s tructu re  enablo tho construction to  be carried ou t 
more intelligcntly in respfect o f tho choico of m aterials. Tho gulvanic ollect 
of different m etals should bo considered. Tho choico o f protectivo coatings 
is discussed w ith respcct to  tho provontion of corrosion and  deoreasing the 
possibility of fatigue. S tray  currents should lx; tested for tho determ ination 
of tho am ount of eu rren t flowing; if  tho cu rren t is less than  0-1 m a. it  is no t 
dangerous to  tho structuro . A tablo is givon showing tho tensilo streng th  and 
endurancc lim it under non-eorrosivo and corrosiyo conditions, and under 
conditions of protoctivo coatings in corrosion conditions for yarious carbon 
and  alloy steels. Tho percentage cfficicncy of the protcctivo coating is shown, 
and  it is interesting to  noto th a t electrolytic zinc is 100% cflicient in corrosion- 
fatigue, wbiło hot-dipped zinc and cadmium coatings are 59 and  02%  eflioient, 
respcctiyely, when applied to  a plain carbon steel of 0-47% carbon.—S. G.

The Corrosion ol Metals by Liąuid Organie Binary Systems. L judevit 
SIadovio (Monatsh., 1934, 64, (1), 35-40).—By means of corrosion m easure­
m ents on yarious metals, tho relatiyo corrosiyo effects o f liąu id  organie binary 
system s which form molecular compounds, and thoso wliich tło no t form 
such compounds, aro determ ined. W hilst in the caso of iron and alum inium 
no marked corrosion occurred w ith either tho puro substanccs o r tho binary 
m ixtures, in tho caso o f anilino-phenol, aniline-nitrobenzcne, or pyridine- 
phenol, such systems attacked copper moro yigorously than  tho pure sub- 
stanccs. The system  benzenc-aniline, which does no t tend to form a molecular 
compound, exhibitcd, w ith  few exccptions, lower corrosiyo effects than  the 
puro componcnts.—E . J .  G.
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Corrosion [Problems in  Rayon M anufacture and in Textile Dyeing and
Finishing], ------ (S ilk  and Rayon, 1935, 9, (1), 11; (2), 29 -34 ; (3), 77 -82 ;
(4), 96-97 ; (5), 131-136; (6), 183-184).—Corrosion problems assurne especial 
im portance in  tho  rayon industry , where th e  use o f corrosive m aterials m ust 
be accom paińcd by  th e  m inim um  degree of a ttack , and  whero cortain processes 
m ay be y itia ted  or inkibited  by  th e  presence of corrosion products. Struc- 
tu ra l m aterials are roughly classified according to  the ir corrosion-resistance. 
This series of articles contains reyiews of special aspects o f th e  problem , as 
follows : corrosion in relation to  w ater su p p ly ; a ttack  on ferrous m aterials, 
zinc, and  lead by  commercial w a te rs ; w ater so ften ing ; in h ib ito rs ; 
“  detectors ” ; atm ospheric corrosion, and  the protection of m etallic surfaces; 
acid-resistant m aterials, especially those used in  th e  “ yiscose ” process.

— P. M. C. R .
♦Corrosion of Metals During Chlorination of Toluene. Z. N. Suirkin and 

E . E . Pugachey (Anilinokrasochnaya Promishlennost, 1935, 5, 162-167;
C. Abs., 1936, 30, 7528).— [In  Russian.] Corrosion inereases in  the series 
chrom ium , Monel m etal, iron-chrom ium , chrom ium steel, A terite, lead, lead - 
tollurium , le ad -an tim o n y ; eonsiderable form ation of ta r ry  products is 
obseryed in all cases cxcept those of lead, Monel m etal, and  iron-chrom ium .

— S. Gr.
♦Effect of Metals on Fly Sprays. D ayid  G. H oyer (Soap (Sanilary P rodvds  

Sect.), 1936, 12, (1), 105, 107; C. Abs., 1936, 30, 1894).—Samples of stan- 
dardized pyrethrum  fly sprays in  flint glass bottles were trea ted  w ith  1% by 
w eight o f eonfeetioner’s glaze, flux, tinp late , and  combinations o f these, and 
stored  for 10 m onths in  darkness. All samples were shaken a t  in tervals and 
la te r analyzed by  th e  Seil m ethod for p jT cthrins I  and  I I  and  tested  on house 
flies 'by th e  Peet-G rady m ethod. Confectioncr’s glaze or com binations of it 
w ith  o ther m aterials caused eonsiderable changes in  colour and  about J  loss 
of pyrethrins and  toxicity . H . found some m etals contam inated w ith more 
glaze than  used in his tests. F lux  caused a  smali lo ss ; tinp la te  scarcely any. 
The effect of smali strips o f copper, zinc, tin , lead, alum inium , and iron on 
th e  py re th rum  fly sprays was also tested  in  a  2-weeks’ tes t. Copper and 
lead bo th  lost some w eight and  caused 8-13%  loss in pyrethrins. There was 
little  change w ith the o ther m etals, b u t these are being tested  for longer 
periods.— S. G.

*MetaIs in  the Food Industry. A. Johnston  (Chem. and Ind ., 1935, 54, 
(15), 342).— On immersion in  sugar syrup (d 1-33) from pineapple chunks for 
6 weeks of p lates approx. 100 cm.2 in size, th e  losses in w eight per sąuare 
cm. w ore: alum inium  0-000077, nickel 0-000145, and  stainless steel 0-000060.

—S.G.
*Metals in  the Food Industry. R obt. C. T rancn t (Chem. and In d ., 1935,

54, (16), 378).—M etal sheets 20 cm. sąuare im mersed in  a sterile solution of 
glucose (d 1-10, pn 6-8) for 3 weeks showed the following losses in  w eigh t: 
copper 0-66, zinc 0-054, tin  0-008, alum inium  0-045, and  iron 0-383%.—S. G.

Corrosion in the Sugar Industry. U . S ta rk  (Chem. Apparatur, 1935, 22,
(4), 7-9).—Diffused w ater w hich was re tu rned  to  th e  extraction  system  
in a  beet-sugar factory  caused severe a tta ck  on tubing, pum ps, and  valves of 
ferrous m ateria ł; tho use of copper tubing, zine-free bronze for pumps, 
m anganese-bronzc for pum p shafts, and  brass for th e  pulp conveyor spiral 
and  in  th e  H .P . valve is said to  have obyiated fu rth er damage.— P. M. C. R.

*Dissimilar Metal Corrosion in  Soils. F . A. H ough and  A. B . Allyne (Gas, 
1936, 12, (5), 18-21, 9 0 ; C. Abs., 1936, 30, 7529).—Copper pipo brazed to  
steel pipę in  an underground system  was studied  to  determ ine th e  possibility 
o f bim etallie corrosion due to  theso dissim ilar metals. Polarization of copper- 
steel cells was found much more effective in  reducing cu rren t flow in soils than  
in sa lt w ater in m otion. Tho residual p .d . between polarized copper and steel
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was m uch greater in  somo soila th an  in  othcrs, yarying from  0-005 to  0-20 v. 
In  the form er, soil corrosion would be negligiblc, and  o f uncertain  im portanee 
in  th e  la tte r . The relative area of the copper and  steel electrodes is a  yery 
im portan t faetor in  determ ining th e  ra te  of corrosion of th e  steel. I t  was 
found th a t as g rea t or even greater potential differences th an  observed w ith the 
eopper-steel eells could be obtained by osygen concentration cells, while the 
resistance of the  form er was 5 to  7 tim es tho probable resistance of th e  la tte r, 
when th e  two m etal surfaces are  separated  a t  least 3 ft., as th ey  would be in  
the d istribu tion  system . These facts seem to  m ake i t  im probable th a t 
dissim ilar m etal corrosion wrould be the determ ining factor in  fixing th e  life 
o f steel pipę used w ith  copper pipę, b u t th is  eonclusion m ust bo confirmed by 
long-time tests.—S. G.

The Use o£ Non-Ferrous Metals Underground. K . H . Logan (Oil and Gas 
J„ 1936, 35, (19), 137, 174-176, 178-179; C. Abs., 1936, 30, 8132).—N o non- 
ferrous m etal has been found suitable for all soil conditions, b u t for each 
condition ono or more m etals are ayailable w hich resist soil corrosion. The 
m aterials m ust be selected to  su it tho soil condition.— S. G.

Conosive Action o£ Refrigerating Salts on Metals. W . Mohr and  R . 
K ram er (A llum in io , 1934, 3, 84-89).— See Met. Abs., 1934, 1, 499.—S. G.

*A Comparison of Certain Metals Eegarding Their Resistance to Corrosion 
by a  N atural Strong Brine. H arold B. S alt (J. Soc. Chem. Ind ., 1936, 55, (29), 
205-207t ).— Corrosion tests  by  to ta l immersion and spray methods wero 
carried ou t on a  num ber of nickel alloys, copper alloys, stainless steels, puro 
metals, and  p lated  m etals in D roitw ich Spa brine containing sodium chloride 
305-27, magnesium chloride 0-517, sodium sulphate 1-82, calcium sulphate 
4-62, and  calcium bicarbonato 0-033 grm ./litre (pn 7-7). The results are 
shown as loss (or gain) in  weight over periods of up  to 30 weeks. In  generał, 
the  copper alloys wero badly corroded while th e  niokel alloys were only sliglitly 
corroded, the  70: 30 and  80: 20 copper-nickel alloys showing th e  m ost 
resistance. Nickel and  tin  were only slightly attacked , whereas copper, iron, 
and especially zinc were seyerely corroded.—A. B . P .

*Corrosion of Metal W are in  Cooking and Storing of Vegetable Juiees and 
Purśes. N . A. Izgarishev, I . I . Sidorishin, and  G. A. Maksimov (liorrozia i 
Borba s N ey  (Corrosion and the Fight A gainst I t) , 1935, 1, (1), 21-38).— [In  
Russian.] Tests were carried  o u t on yarious steels, pig iron, copper, and  
alum inium  bronze (10% alum inium) for resistance to  corrosion in  tho cooking 
of fru it and  yegetablo juiees and  purśes, and also of the ąuality  o f the produce 
cooked in  receptacles of yarious m etals. Copper and bronze were found to  bo 
less resistan t th an  nickel-chrom e steel.—D. N. S.

*The Behaviour to Metals of Solutions of Sulphur and of a  Number of Its 
Organie Derivatives in Saturated Hydrocarbons. L . G. Gindin, I . I . Torsucy, 
and  V. A. K azakova (Dokladi A kadem ii N a u k  S .S .S .R ., 1936, 3, (5), 219-223 
(R ussian); and Compt. rend. Acad. Sci. U .R .S .S ., 1936, [N.S.], 3, (5), 219- 
223 (German)).—Steel and  commercial lead are completely unattacked  after 
immersion for 16 m onths in a  0-355% solution of su lphur in hexane, b u t fire- 
refined copper under th e  same conditions is rapid ly  converted in to  cupric 
sulphide.—N. A.

Alkaline Corrosion of Metals in the Anilinę Dye Industry. Z. N. Suirkin 
(Anilinokrasochnaya Promishlennost, 1934, 4, 570-573).— [In  Russian.]

—S. G.
Corrosion in  the Petroleum Industry. —  Rech a n d ------ F iirs t (Bohr-

tech.-Zeit., 1935, 53, 285-291; C. Abs., 1936, 30, 8133).—Acid, film, peroxide, 
colloid, biological, and electrolytic theories have been proposed to  explain 
corrosion b u t the electrolytic theory  best accords w ith the facts. A ir should 
be excluded from petroleum -storage tanks and  pipes leading to  them  if salt 
w ater is present. In  tests  on pure carbon steel, galyanized carbon steel, bare
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and  galvanized weld iron, steel tubes w ith  asplialt or cem ent coating, and 
tubes of weld iron w ith cem ent coating, only tho cem ent coated tubes were 
completely intacfc after 1 year. The pipę connections should also be mado 
to resist corrosion by the use of a lead or cem ent ring a t  the jo in t. Cement 
coyered pipes in the field can be used for salt- or fresh-w ater, oil containing 
sulphur, gas conduits, &c. A lum inium  best resists corrosion by oil yapours 
in  a tank , b u t as the floor o f the tan k  it  is soon eaten  through. T he deposit of 
soft FeS in  wells causes little  trouble, b u t stron tium , barium  and  calcium 
sulphates in tho w aters, especially th e  la tte r  two, m ay  necessitate pulling 
the whole string beeause th e  crusts prevent tho rem oval of the pum p valvo 
and  cylinder. There havc been instances where i t  was impossible to  recon- 
s tru c t the column beeause the hard  firmly adhering crusts could no t be 
remoyed. Sodium carbonate is a  strong neutralizing agen t for th e  acid 
constituents in well w aters, b u t i t  reacts readily w ith  the calcium and  
magnesium salts. Sodium cresolates, compounds of sodium w ith cresols, 
check tho action of th e  acids, react b u t slowly w ith the  calcium and  m agne­
sium salts and  can be d istribu ted  ąuickly through the w ater. In  special cases 
where corrosion is duo to  oxidation b u t no hydrogen sulphide is present, 
chrom ates, dichrom ates, and  chromie acid can be used, especially as they  
passivatc the iron.—-S. G.

*Fuels and Corrosion. Sandro D oldi (Chimica e Induslria , 1936, 18, (5), 
226-229).— D. reviews th e  w ork done on th e  subject, and  gives a deseription of 
his tests, and  the results obtained. Tests were carried ou t a t  room  tem perature 
on alum inium , copper, bronze, brass, Monel m etal, and  soft and  hard  steels for a 
period of 2 to  8 m onths. Corrosion was m easured by d irect exam ination and 
by weighing. The un it used was the loss in  g rm ./m .2/day . I t  is concluded 
t h a t : (1) hydra ted  alcohols a ttack  m uch moro th an  th e  anhydrous o n es; 
(2) etliyl alcohol a ttaeks less th a n  m ethyl a lcolio l; (3) denatured alcohols 
a tta ck  m uch m ore th an  pure ones, and th e  denaturing agen t induces greater 
corrosion; (4) Monel m etal was the  m ost resistan t to  corrosion, followed 
by bronze, brass, ha rd  steel, and alum inium  in  order of decreasing corrosion- 
resistance ; (5) th e  least corrosive m ixturo consists o f equal parts  of benzine 
and  absolute etliyl a lcoho l; (6) benzine is tho least corrosive liquid fu e l; nex t 
comes benzol free from  su lphu r; (7) in practice, a p a rt from a few exceptions, 
th e  corrosion duo to  alcohol substitu te  fuels is negligible.—J . K .

*The Corrosion of Metals During the Process of Sulphonation of Phenols.
------ ( Vennaya K him iya  (M ilitary Chemistry), 1935, 3, (1), 7-9).— [In  Russian.]

— S. G.
The Problem of Corrosion of [Oil] Well Screens. H . O. W illiams (Johnson 

K at. Drillers J ., 1933, 5, (3), 1).—S. G.
Corrosion from Zero Softened W aters. R ay  L. D erby  (J. Am er. Water 

Works Assoc., 1935, 27, (5), 627-630).—Cases of corrosion in  galvanized iron 
or in  jo in ts of iron to  brass o r copper are  associated w ith the  installation  of 
zeolite softeners in  th e  w ater system , especially in  heating p lan t. The j;H 
a t  which galvanized zinc is a ttacked  is discussed in  relation to  tem perature. 
A safe, bu t no t exeessive, degree o f hardness m ay be m aintained by by-passing 
a  known proportion of un trea ted  w ater in to  th e  softened product. Recom- 
m endations are made regarding uniform ity  o f m etallic m aterials.— P . M. C. R.

Corrosion of Metallic M aterials in W ater W orks. G. W iegand ( Io w  
Wasser, 1935, 10, 142-154).—Seo M et. .•■lis., th is vol., p. 542.— S. G.

Preyention of Corrosion Damage by Industrial Effluents. H . S toof ( I 'om 
Wasser, 1935, 10, 129-141).—See Met. Abs., th is  vol., p. 542.—S. G.

Cylinder W ear in Gasoline Engines. C. G. W illiams (S .A .E . Journal, 
1936, 38, (5), 191-196).—A series o f investigations, the  results of which aro 
discussed and  recorded graphically, dem onstrates the im portanee of eylinder- 
wall tem peraturo  and  of the use of therm ostats, the  effect o f load, the m utual
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influenco o f corrosion and  abrasion, espeeially under cold-running conditions, 
and the  effect o f additions to  tho lubricant of yarious inhibitors. The w idth 
of piston rings is also shown to  be an  im portan t factor.— P. M. C. R .

M aterials for Corrosion-Resistance. R . H . B errim an (Commonwealth Eng.,
1936, 24, (2), 51-56).— Corrosive agents encountered in th e  electrolytic pro­
duction of zinc are enum erated. The properties of ordinary and  alum inium  
bronze, a  copper-alum inium -silicon casting alloy, hard  lead, and  a  num ber 
of ferrous alloys are discussed w ith  reference to  specific app lica tions; tables 
are giyen of th e  m echanical properties o f 4 yarieties of alum inium  bronze in 
different conditions, and  of the tensile properties of hard  lead and  of th e  casting 
alloy.—P. M. C. R .

tW ater-L ine Corrosion. U . R . E yans (Chem. and Ind ., 1936, 55, (11), 
210-213).—R ecent w ork and theories o f w ater-line corrosion are critically 
surveyed and  E .’s theory  is explained in  detail. W ater-line corrosion of copper 
in  d ilu te sulphuric acid is very  in tense; th is is a ttrib u ted  to  tho solubility 
of th e  corrosion products in  tho acid and  the drąwing-in o f fresh acid by tho 
sinking of tho heayy copper sulphate solution down the m etal. In  th e  case of 
m etals which form  hydroxides soluble in allcali (lead, tin , zinc, and  alum inium) 
differential aeration  in sodium ehloride solution first leads to  w ater-line im- 
m unity  sińce th e  film o f hydroxide first formed preyents access of th e  solution 
to  th e  m etal, b u t when th e  allcali has accum ulated sufficiently in the aerated  
parts  a ttack  of th e  m etal rapid ly  occurs; these effects aro obseryed when a  
glass bead is placed on a  lead surface k ep t w et by a  film of sodium ehloride 
solution and  by zinc partly  immersed in 2Ar-potassium  ehloride.—A. R . P .

[Correspondence on Evans’s Paper on “  W ater Line Corrosion.” ] Guy D. 
Bengough and  F . Wormwell. K enneth  G. Lewis. R . B. Mears. U . R . 
E vans (Chem. and Ind ., 1936, 55, (13), 262; (16), 313 ; (25), 510 ; (30), 599 ; 
(33), 647-648).—B. and  W . re ject E vans’s alkali-sensitivity theory  (preeeding 
abstract) to account for tho heavy a ttack  which deyelops in  tim e a t  an 
aerated  w ater-line in  sodium ehloride solutions, pointing ou t th a t  i t  m ay occur 
on m ild steel which is no t sensitiye to  alkalis, and  also th a t th e  gradual 
increase o f alkalin ity  which occurs in  the corrosion of zino causes a slow 
decrease in  the  ra te  o f corrosion. L . upholds E vans’s theory. M. points ou t 
th a t  the ra to  o f corrosion of zinc deereases w ith inereasing ps  u p  to  12 and 
rapidly  inereases again between p n 12-5-13-5. Electrolysis o f 0-l.Y-potas- 
sium ehloride solutions a t  0-5 m .a./cm .2 using zinc or alum inium  cathodes 
causes m arked cathodic a t ta c k ; these and  o ther results are discussed from 
th e  po in t o f yiew of E .’s theory. B. and  W . reaffirm their belief th a t  corrosion 
d istribution  is generally determ ined by the  d istribution  o f protectiye films 
and  th a t  differential aeration  is only one factor, and often n o t th e  m ost im ­
po rtan t, which influences film-formation. E . replies to  B. and  W .’s criticism 
by pointing ou t th a t  films stifle a ttack  only when deposited in physical con­
ta c t w ith th e  m etal, and  fu rther explains the  apparen tly  “  inconsistent 
behaviour M of oxygen in corrosion problems.—A. R . P .

Topochemical Features in  Corrosion Phenomena. V. K ohlschiitter 
(Korrosion-Ber. Korrosionstagung, 1936, 5, 16-25; and  Korrosion u. Mctall- 
schutz, 1936, 12, (5/6), 118-123).—The form and  d is tribu tion  of corrosion 
products depends essentially on th e  natu rę , and  hence on tho  characteristic 
form ation, o f the m ateriał a tta c k e d ; th e  shape and  s ta te  o f aggregation of 
the  products also influence to  an  im portan t ex ten t th e  fu rther deyelopm ent o f 
corrosiye attack .— P. M. C. R .

The Physical and Chemical Relations in Fluid Phase Heterogeneous R eac­
tion. P au l S. Roller (J. Physical Chem., 1935, 39, (2), 221-237).—The pos- 
tu la tes  o f the  N em st theory  of fluid-phase heterogeneous reaction  are criticized. 
In  particular, independent experim ental eyidence is brought forward against tho 
assum ed cxistence of a  sta tionary  film. In  th is paper th e  m easured ra te  o f 

Z Z
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fluid-phase heterogeneous reaction is considercd to  be simply tlie resu ltan t of 
two sim ultaneons processes—of chemical reaction a t  the interface and  of 
physical tran spo rt to  or from th e  interface—w ith no a rb itra ry  assum ptions 
as to  mechanism. To determ ine the functional relationship between the 
chemical and  physical factors, tho ordinary diffusion eąuation  has been solved 
w ith  one of the boundary conditions th a t  of flrst-order reaction a t  th e  interface. 
The solution perm its accurate caleulation of tho true  chemical ra te  constant, 
knowing tho yalue of the difiusion coeff. and  the dimensions of th e  vessel. 
The solved eąuation  is b rought into relation to  the first-order ra to  eąuation 
th a t is usually found to  apply. An im plicit, and  finally an explicit eąuation, 
connccting tho usual m easured ra te  constant, true  chemical yelocity constant, 
and  diffusion coeff. are deduced, and  tho rango o f yalid ity  is indicated. By 
regarding diffusion as a special modo of molecule tran spo rt, tho explicit 
eąuation  is generalized to  the following expression for tho m easured ra te  
constan t K , K  =  S( 1 — c~tls), where k  is the chemical reaction yelocity con­
s tan t, and  S  the  coeff. o f physical tran sp o rt o f reac tan t or product of reaction 
to  or from the interface. F or tran sp o rt by  mechanical stirring o f the  liąuid 
phase, i t  is found th a t  S  — ^ls0'8, where A  is a  constant and  s is th e  stirring 
spced. E xponent 0-8 agrees w ith th a t eommonly found for the fluid yelocity 
in the expression for the coeff. o f heat transfer. Tho yalues o f 11, measured 
as a function of th e  stirring speed for 5 typical reactions, are com pared w ith 
tlie calculated yalues, and excellent agreem ent is obtained. k  yarics 35-fold 
between 0-078 and 2-80 for the different reactions, while A  lies betw een 1-1 
and  12 x  10-3. The form of the curvo of K  against r.p.m . is considered in 
term s of the ratio  k /A . I t  is shown th a t  the tem peraturo  coeff. of K  m ust 
lie between the chemical eoeff. and th e  yiscosity coeff., depending on the ratio  
k/As°'a.— S. G.

*Fundam ental Theories of Metal Corrosion. Ichiró I ita k a  (Rikwagaku  
K enkyu-jo llio (Buli. In st. Phys. Chem. Res.), 1936, 15, (3), 131-146).— [In 
Japanese.] Only simple corrosion is trea ted  in  th is p a p e r ; special types of 
corrosion are excluded. B y simple b u t careful experim ents over a period of
1 year, I . determ ined tho necessary and  absolute factors to prom ote corrosion 
in yarious m etals and  alloys.

M etals.
N ecessary and  

A bsolu te  F ac to rs  to  
P rom ote  Corrosion.

M eta ls.
N ecessary and  

A bsolu te F ac to rs  to  
P rom ote  Corrosion.

Iron
A lum inium
Magnesium
Copper

W ater, 0 2 
W ater, 0 2, Cl-  
W ater, Cl-  
W ater, CI-

Zinc 
a-Brass 
a p Brass

W ater 
W ater, Cl-  
W ater, Cl- , 0 2

F undam ental theories for corrosion, deduced from these experim ents are : 

Iron :
Fe +  2H+ +  (20H -) — >  Fe++ +  (20H - ) - f  2 H .......................... (1)
2H  +  i 0 2 — > H 20 ............................................................................... (2)
2Fe++ +  (40H -) +  | 0 2 +  H 20  — ->

2Fe+ + + +  (40H -) +  20H ~ — >• 2Fe(OH)3 ........................... (3)
(deposit)

A lu m in iu m :
Al +  3H + +  (30H -) — ^  A1+ + + +  (30H -) +  311 — -»

A l(O H ) ,+  3 H .  . . .................................................................. (1)
(deposit)

2H +  J 0 2 — >  H 20 ............................................................................... (2)
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Magnesium :
Mg +  2H 20  +  x€ l- — >  [Mg’a:Cl—2H 20[

(unknown interm ediate compound)
— >• Mg+ + +  »C1- +  2 0 H - +  2H  — >- 

Mg (OH), +  a O - +  H 2 
(deposit) (gas)

Copper :
xCu +  y H ,0  +  zCl" — >- 3Cu0-CuCl2-3H20  +  . . .

(deposit and in solution)
Chemical corrosion.

a-Brass :
Same as copper. Chemical corrosion.

a  +  $-Brass :
Chemical corrosion as in  copper and electrochemical corrosion as in 

alum inium .
—S. G.

t*Some Aspects of the Modern Theories of Corrosion. I.— W ater Linę 
Corrosion. II.—The Distribution of Corrosion. J .  E . O. M ayne (./. Chem. 
Soc., 1936, (March), 36G-3G8; (Aug.), 1095-1098).—S. V. W.

*On the Theory of Corrosion Phenom ena. IV.— On the Application of the 
Theory of Local Elem ents to the Problem of Corrosion. W. J .  Muller (A m . 
A lead. IFjss. W ien, Matli.-naturw. Klasse, 1936, 73, 89-91).—F or a  fuli account 
of th is w ork see M et. Alts., th is vol., p. 400.— S. G.

*On the Causes of Electrochemical Corrosion of Iron and its Alloys in Moist 
and Aerated Media. E . Herzog (Arhiv za Ilem iju  Farmaciju, 1936,10, (1-2),
1 -11 ; (errata) (3-4), 54).—By studying the  galvanic couples between iron and 
its compounds w ith sulphur, phosphorus, and oxygcn, it  is concluded th a t  not 
only th e  compounds form ed in th e  usual w ay by heating, b u t also the secondary 
products o f corrosion reactions play the p a rt o f cathodes so long as they  are 
sufficiently good conductors o f electricity. From  th is it  is explained w hy tlic 
speeds of corrosion o f iron in  distilled, fresh, and sa lt w ater are the same. The 
g rea t speed of corrosion of non-ferrous m etals (aluminium , magnesium, zinc) 
is explained by the high resistance of the ir oxides compared w ith the hydra ted  
oxides of iron.—A. G. D.

The Electrochemical Mechanism of Corrosion. U. R . E vans (Korrosion u. 
Metallschutz, 1936, 12, (5/6), 105-107).—A review of recent w ork designed to  
elucidate th e  mechanism of corrosion and th e  function of films.—A. R . P .

Chemistry of Corrosion. G. M. Croók (Proc. 17th Texas Waler Works 
Short School, 1935, 44-48).—Discusscs tho 3 m ain types of corrosion—self- 
corrosion, galvanic, and  electrolytic— and means of preventing it.—S. G.

*Experimental Study of the Method of the Submerged Corrosion Test. Yoichi 
Y am am oto (Rikwagaku K enhju-jo  Iho (Buli. Inst. Phys. Chem. Res.), 1936, 
15, (7), 451-580).— [In  Japanese.] This is the first report on the subjcct. 
The effect o f testing  conditions on the am ount o f corrosion o f test-pieces 
im mersed in corrosive solutions was obseryed. The am ount o f corrosion is 
reported  as the  average penetration  corrected for volum e change, sinee the 
change of volume of th e  test-piece by  corrosion m ust be considcred. W hen 
th is investigatiou is completed, the fuli report will be published in English.

— S. G.
Soviet Russian Researches in  the Fields of Corrosion and Corrosion P ro ­

tection. M. von Pohl (Korrosion u. Metallschutz, 1936, 12, (4), 89-94).—An 
outline of the researches on corrosion problem s undertaken  by the R ussian 
G ovem m ent under the sccond Fivc Y ears’ P lan  (1933-1937).—A. R . P .

The Deyelopment of Corrosion Research. In  Memory of O. Bauer. G. 
Masing (Angew. Chem., 1936, 49, (37), 661-662).—S. G.
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V.— PROTECTION

(Continued from pp. 515-519.)

“  Eloxal,”  a New M ateriał. W . B ire tt (Apparatebau, 1930, 48, (7), 67-09). 
—A revie\v of the possibilities of E lo sa l (electrolytieally oxidized alum inium) 
as a  struc tu ra l m ateriał.—P . M. C. R .

*On the Theory of Passivity. XXIX.—The Theory of the Rectifying Film  
(Sperrschicht) in  A luminium. W . J .  Muller (A n z . Akad. )Viss. Wien, Math.- 
naturw. Kłasse, 1930, 73, (3), 22-24).— See M et. Abs., th is vol„ p . 200.—S. G.

*On the Protection of Magnesium Alloys Against Corrosion. Isam u Igarashi 
and  H yoji N ak a ta  (Sumitomo K inzoku Kdgyó K enkyu  Ildkoku (Res. Rep. 
Sum itom o M etal Industries, L td.), 1936, 2, (6), 474-509).— [In  Japanese.] 
AZM plates, w hich had  been subjected to  various surface trea tm en ts, were 
pain ted  w ith several kinds of pa in ts by  the spray m ethod to  p ro tec t them  
against corrosion. To te s t the protective value of th e  coatings, tho specimens 
were im m ersed in  a  3%  sodium chloride solution. I t  was found th a t  perfect 
protection after 1 m onth  was given in  th e  case o f specimens w hich had  been 
trea ted  w ith  liydrofluoric acid and  w ith w ater yapour a t  high pressure or 
potassium  dichrom ate followed by pain ting  3 or 4 tim es w ith  ono of tlie pain ts 
(“ A  ” ) used in the investigation.—S. G.

Protection of Magnesium Against Corrosion. J .  V. B aim akov (ICorrozia i  
Borba s N ey  (Corrosion and the Fight Against It), 1936, 1, (3), 143-152).— [In 
Russian.] A detailed review.—D. N . S.

A luminium for Cable-Sheaths. J .  B ally (Leichtmetall, 1936, (1), 14-15).— 
From  Rev. A lum in ium , 1936,13, (80), 159-163 ; see M et. Abs., th is vol., p. 259.

—L. A. O.
Aluminium Coatings on Iron. A. v. Zeerledcr (Light Metals Research,

1937, 5, (11), 249-251).—T ranslated  from Korrosion u. Metallschutz, 1936,
12, (10), 275; see M ci. Abs. th is vol., p . 545.—L. A. O.

The Protection of Lead in  Contact w ith Wooden Structures. J .  Mahul 
(Genie civil, 1934,104, (12), 274-275).—Lead sheet applied to  wood is liable to 
a tta c k  e ither by  larvał or, in  the case of eertain  woods, by  acetic acid. Woods 
subject to  la rval a tta ck  are enum erated, and  suitablo protective compositions 
are indicated : acetic acid a ttack  m ay be obviated  by using only d ry  seasoned 
m ateriał, which should preferably be protected  from  d irect contac t by asphalt 
paper.—P. M. C. R.

“  Homogeneous Lead-Coating ”  Practice. E rn s t Greger (Apparatebau, 
1936, 48, (3), 24-26).—T he application of molten lead to iron in  order to  pro­
duce a firmly adheren t coating o f uniform  thickness is considered preferable 
to  th e  use o f lead in  sheet form. The process is described.—P . M. C. R .

Tests on Tinplate. L. H . G. B arton  (Chem. and In d ., 1930, 55, (28), 504). 
—Porosity  in tinp late  can readily be detected by boiling the m etal for 2 hrs. 
in  a solution containing 1-5 p.p.m . o f copper as C uS04 ; pores are revealed by 
the developm ent o f spots o f rust and  copper.—A. R . P .

Diffusion of Hydrogen Through Mild Steel Sheet and Tinplate. T. N. Morris 
(Dept. Sci. Indust. Res., Rep. Food Invest. Board 1934, 1935, 180).—Coatings 
o f tin  re ta rd  tho diffusion of hydrogen which takes płaco through th in  sheet 
s te e l; lacąuer has little  effect.—S. 6 .

*The Protection of Tinplate by Lacąuer. T . N . Morris (Dept. Sci. Indust. 
Res. Rep. Food Invest. Board, 1935, 109-170).—The spraying of tho insides of 
o rd inary  double-lacąuered cans w ith  a quick-stoving lacąuer a fter fabrication 
has led to  an  im provem ent in  th e  preservation of eertain types of English 
fru its which norm ally give trouble.—W. D. J .

The Tinning of Cast Iron. M. Cymboliste (La Fonie, 1935, (18), 680).— An 
inform ative article, dealing w ith tho tinning of cast-iron by tho m ethods of
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hot-dipping and  electrolysis. Difficultics are  discussed, and C. makes sugges- 
tions for oyercoming them .— S. G.

How to Tin Grey Iron Castings. J .  R . Sw anton (Foundry, 1936, 64, (6), 
26-27, 87).——'W orkshop notes on th e  operation o f tinning grey iron and 
malloable iron castings.— J . C. C.

Hot Tinning Difficulties Avoided by Adherence to Good Shop Practice. 
J .  R . Sw anton (Steel, 1936, 99, (4), 40 and 42).— Im perfect tinning of grey cast 
iron is a ttr ib u ted  to  defectiye cleaning or fluxing, or to  inadequate tem perature 
control. Correct m ethods are briefly indicated.—P. M. C. R .

Rem arks on Hot-Dip Galvanizing. A. F orny  (Galrnno, 1936, (52), 19-21).— 
B rief notes are givcn on tho effects of im purities in  th e  zinc, th e  tem perature 
of the ba th , the dipping operation, and tlie heating of th e  ba th .—A. R . P .

The Various Methods of Hot-Dip Galyanizing by Hand. ------  (Galrano,
1936, (46), 27-30).—Describes m ethods involving dipping th e  d ry  articles into 
an  uncovered zinc ba th , and  pickled articles into a  zinc b a th  coyered w ith 
am m onium  chloride.—A. R . P.

Notes on Fluxes for Hot-Galvanizing. A. T. Baldw in (Steel, 1936, 99, (7), 
49-50, 53 ; (8), 48-49, 51).—The preparation  o f sheet for hot-galvanizing by 
suecessiye troatm ents w ith  a  suitable acid, w ater, cold dilute hydrochloric 
acid, and  a  sal-amm oniac flux is criticized. The use of electrolytic pickling, 
cffectiyc rinsing, and a  flux of zinc am m onium  chloride is suggested. Tho 
preparation  of tho  flux is described, and dcnsities and  compositions of zinc 
am m onium  chloride solution are tabu lated . Suitable concentrations are 
recommended for different classes of work.—P . M. C. R.

Heayy Coated Galyanized Sheets. George C. Bartells (Sheet Metal Worker,
1935, 26, 197-201).—S. G.

Galyanizing Kettle Heated Through Gas-Fired Vertical Alloy Tubes in Walls. 
W. H . Spowers, J r .  (Steel, 1936, 98, (23), 56, 58).—Seo M et. Abs., th is  vol., 
p . 461.—P . M. C. R.

Faulty Ferrous Metal as a  Cause of Poor Deposits on Galyanized and 
Enamelled Steel Sheet. H ans From m  (Forschungsarb. Metallkunde u. Rontgen- 
metallogmphie, 1934, (11), 10-24).—Precautions to bo observed in  tho m anu­
facture of steel sheet for galvanizing are discussed, and tho effects o f inclusions 
o f slag scalę and  sulphides and  phospliides on th e  ąua lity  of the zinc deposit 
are illustrated  and  described.—A. R . P .

Faults in  Galyanizing. H erm ann Schorg (Forschungsarb. Metallkunde u. 
Rontgenmetallographie, 1934, (11), 47-50).— Briefly d iscusses: composition 
and  structure  of the iron or steel sheets, effects o f pickling and  o ther pre- 
trea tm en t, effects of tem perature and purity  o f the zinc ba th .—A. R . P .

*Tlie Action of Molten Zinc on Iron and Steel. I . M usatti and  A. la Falce 
(Metal Treatment, 1936, 2, (8), 170, 171-172).—Abridged transla tion  from 
Congres Internat. M ines Met., Geol., 1935; seo M et. Abs., th is vol., p. 364.

—J .  C. C.
Testing of Galyanized Sheets by Glazunov’s Method. Josef Teindl 

(U om icky Vestnik, 1935, 17, (reprint)).— [In  Czech, w ith  English sum m ary.] 
The structu re  o f hot-galvanized iron sheet, and th e  effect o f added elem ents— 
such as alum inium , tin , cadmium, &c.—aro determ ined. M ethods aro 
described for m easuring tho thickness of zinc-coated iron sheets by chemical 
and  clectrochemical means. W ith  coatings th a t  p ro tect th e  base m etal by 
self-sacrifice (e.g. zinc-coatings on iron) tes ts  m ay be m ade, by Glazunov’s 
m ethod of anodic dissolution, n o t only of the thickness of th e  whole coating, 
b u t also th a t  o f the interm ediate layer. The galyanized iron sheet is m ade 
the positive pole in  th e  electrolyte (e.g. conc. zinc su lphate so lu tio n ; the  sheet 
being covered w ith  w as, except for 1 sq. cm.), a  cylinder of p latinum  surround­
ing tho sheet being tho cathode. The a nip drago and  voltage are m easured. 
I f  the tim e and amperage are observed, the  thickness o f th e  coating and th a t
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of the in term ediate layer can easily bo ascertained. Com parative study  of 
chemical and  electrochem ical m ethods indicates th a t  GIazunov’s m ethod can be 
recom mended for generał acceptance and  control tests.—S. G.

♦Porosity Tests for Zinc-Coated Iron and Steel. W. A. K oehler and  R . O. 
B urford (Trans. Electrochem. Soc., 1936, 70, 397-400).—See M et. Abs., this 
vol., p . 461.—S. G.

Visit to Messrs. Stewarts and Lloyd’s New Steelworks a t Corby, Northampton-
shire [Galvanizing Steel Tubes]. ------ (./. In s t. Fuel, 1936, 9, (48), 387-401).—
Contains a  brief description of th e  hot-dip galyanizing of steel tubes.— A. R . P e .

Metal Plating by Electro-Rubbing. 1 .1 . V arsliavski (Korrozia i Borba s Ney  
(Corrosion and the Figlit Against It) , 1936,1, (3), 153-159).— [In  Russian.] A 
review.— D. N . S.

A Contribution to the Study of Metal Coating w ith the Pistol. J .  Fassbindcr 
and P . Soulary (X II th  Internat. Congr. Acet., Oxy-Acet. Weld. cC- Allied Ind ., 
1936, Proc., 1936, 5, 1206-1218 (in French), 1219-1231 (in E ng lish ); d is­
cussion, 1232 ; also Met. Ind. (Lond.), 1936, 49, (2), 35-40 ; (4), 89-93 ; and 
(summaries) Mctallizer, 1936, 5, (6), 10-11; G as./., 1936, 215, 112-113).—The 
au thors have studied the  peculiar s truc tu re  th a t  oxists in deposits made by 
m etallization w ith  tho pistol, and  p u t forw ard certain  m ethods for assessing 
the mechanical properties and  tho resistance to  corrosion so obtained. These 
methods are applied in  m aking comparisons betw een th e  layers o f m etal 
form ed w ith  the wire pistol and th e  powder pistol, and  in inyestigating tho 
effect o f certain  m ethods of procedure on th e  hom ogeneity o f th e  layers.—-S. G.

Metallizing in Industry [Alum inium Coating of Cracking-Still Reaction 
Chambers]. H . R . L eland (Refmer and N atural Gasoline M ann f., 1935, 14, 
567-570 ; C. Abs., 1936, 30, 2891).—There have been considerable advances 
in  th e  spraying of m olten m etal on glass, wood, steel, paper, cem ent, and  
yarious o ther surfaces. The coating can be ground, inachined, polished, or 
trea ted  in any  w ay in  which tho original m etal can be trea ted . I t  is necessary 
properly to  prepare the surface which is to  rcceivo tho m olten m etal before a 
perfect bond can bc obtained. Porous m aterials such as p laster, cement, and 
wood reąuire no preparation, o ther th an  tho rem oval of oil, p iteh, or grease. 
Non-porous articles such as glass, steel, iron, &c., reąuire prelim inary sand- 
blasting before coating, to  produce th e  necessary roughness in to  which the 
m otał can bond. Special prccautions aro described for m etal coating the 
in terior o f cracking-still reaction chambers w ith alum inium .—S. G.

*Some Observations on the Metal Spraying of Copper. W. E . B allard  and
D. E . W. H arris (X I I th  Internat. Congr. Acet., Ozy-Acet. Weld. & Allied Ind ., 
1936, Proc., 1936, 5, 1233-1237; and  M et. Ind . (Lond,), 1936, 49, (20), 482- 
486).—Since tho invention o f th e  process, m etal spraying has m ade steady 
headw ay in m ost countries in tho world, particularly  in  the cases o f zinc and 
alum inium . More recent deyelopm ents liave led to  th e  adoption of the 
higher m elting po in t m etals for the building up and  the salvage of worn parts  
and  also the  protection of fabricated  structures against erosion by th e  produc­
tion  of hard  coatings. In d u stry  has also found applications where metal- 
sprayed tin  and lead p lay an  im portan t p a r t and  to  some ex ten t tho copper 
alloys such as bronze and  brass haye been used for ornam entation. Copper 
has been used to  a lim ited ex ten t in  ornam entation and  in  the  repair of worn 
copper parts. T his paper gives th e  results o f some experim ents undertaken 
to  discover tho possibility of im proving tho coatings o f copper to  bring them  
in line w ith th e  excellent results obtained by coatings of the o ther m etals.—S. G.

Tests on the Constitution of Sprayed Metal.—H I-IV . A. Dagory (Metal- 
liseur, 1936, 1, (3), 1 -4 ; (4), 1-1).—CT. Met. Abs., th is yol., p . 310. ( I I I — ) 
Deals w ith  the speed of projection o f sprayed m etals and  gives a  tlieoretieal 
basis for the determ ination of tho speed. The speeds found yary  from 284 
m ./second w ith  lead to  886 m ./second w ith copper. Tho conditions necessary
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for the preparation of the surface to  receive sprayed metals are also discussed. 
(IV.— ) D irects a tten tion  to  the incrcased hardness which is obtained w ith 
sprayed m etals and the decrease of density. The microscopic s truc tu re  of 
sprayed m etals is also described and photographs are given of th e  copper 
deposit.—W. E . B.

Metal Spraying in the Petroleum Industry. J . Cauchetier (Metalliseur, 
1936, 1, (4), 5-7).—An illustrated  description of tho mctallizing of parts  of 
petroleum  p lan t, such as fractionating towers, w ith alum inium .— W. E . B.

Metal Spraying of Lock Gate a t Havre, 1936. J .  Cauchetier (Metalliseur, 
1936, 1, (3), 5-8).—A fuli description of the methods used in th e  metallizing 
w ith zinc of a  lock gate, w ith photographs of th e  work being carried out.

— W. E . B.
Electrolytic Iron Provides Bond in Cladding with Special Alloys. R aym ond 

R . Rogers (Steel, 1936, 98, (6), 34-35).—The resistance to  heat, abrasiou, and 
corrosion of nickel, Stellite, and  certain  ferrous alloys is m ost economically 
utilized by incorporating th in  sheets o f these m aterials w ith a backing of 
ordinary steel. Adhesion is im proved by the electrodeposition o f a th in  
interm ediate layer of iron. A description of th e  whole process is given.—P. R.

Hard Facing Helps to Keep New Eąuipm ent Productive. E. E. Levan (Steel, 
1936, 99, (4), 52).—A brief review of the economies effected by th e  Stelliting 
of surfaces exposed to  hard  wear or abrasion.—P. M. C. R.

Metallic Coatings as Protective Media. S. Robson and P . S. Lewis (Chem. 
and In d ., 1935, 54, (26), 605-616).—Reviews and discusses critically recent 
work on th e  preparation, properties, and corrosion-resistance of coatings of 
zinc, tin , lead, alum inium , nickel, and cadmium on iron.—S. G.

Surface Treatm ent and Finishing, Selection, Application and Use of
Finishes for Metals. ------ (Steel, 1936, 98, (11), 32 -35 ; (13), 53 -57 ; (15),
48 -4 9 ,5 6 ; (17), 48 -52 ; (19), 70 -72 ; (21), 50 -52 ; (23), 40 -46 ; (25), 47-50).— 
The factors involved in the selection of protective finishes for m etal surfaces 
aro rcviewed, and the principal types of coating are considercd under the 
lieadings : m etallic coatings (a tabu la ted  comparison of th e  properties, uses, 
and  usual thicknesses of coatings of 13 non-ferrous m etals or alloys is g iv en ); 
organie coatings, including m etallic powder paints, laeąuers, enamels, and 
miscellaneous coatings; finishes involving surfaco conversion, including 
phosphate, oxidc, and  chrom ate finishes and anodic ox idation ; and  tho 
testing o f organie coatings, w ith a  tabu la ted  sum m ary of th e  properties of 
three “ synthetic enamels.”—P . M. C. R.

Polish and Corrosion Protection. ------  Pliicker (M etallwarcn-Ind. u.
Galvano-Tech., 1934, 32, (18), 406-408).—A review and  diseussion.—S. G.

Protecting Pressure Vessels with Rupture Discs. M. E . Bonyun (Chem. and 
Met. Eng., 1935, 42, (5), 260-263).—Erom a  paper read before the American 
In s titu te  of Chemical Engineers. Tests on very th in  diaphragm s of pure and 
alloyed m etals are described, and a tabu la ted  sum m ary illustrates the  irregular 
physical constants of alloyed m aterials a t  yery low thicknesses. The pressure- 
breaking area relation a t  atm ospheric tem perature is shown graphically for 
silver, copper, alum inium , nickel, and platinum . A partia lly  em pirical method 
of calculating breaking strcgses for diaphragm s of given d iam eter is developed.

— P. M. C. R.
*Cementation of Iron Alloys with Beryllium. J .  Laissus (Compt. rend., 1934, 

199, (24), 1408-1410).—The presence of carbon does no t appear to  modify the 
effects noted on diffusing beryllium in to  pure iron. Diffusion o f pure beryl­
lium or 80%  ferro-beryllium  in to  iron is accom panied by th e  form ation of 
successive zones; diffuscd layers 0-6-0-7 mm . in thickness m ay be obtained, 
while in the  case of carbon steels, a  decarburizcd zone extcnding for several 
mm. is produced under these conditions. C em entation w ith beryllium or 
80%  ferro-beryllium inereases surface hardness, resistance to  oxidation a t
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high tem peratures, resistance to  atm ospheric a ttack , and resistance to  cor­
rosion by  fresh and  sa lt w ater bo th  w ith  continuous and  in te rm itten t exposure.

—E. J .  G.
*On the Chemical Polarization of the Hydrogen Electrode by Oxygen and the 

Problem of Electrolytic Corrosion Protection. A rthu r E . Lorch (Trans. 
Electrochem. Soc., 1936, 70, 401-406; discussion, 406-408).—See Met. Abs., 
th is vol., p. 461.— S. G.

Painting on Copper. J .  M eyral (Cuivre et Laiton, 1935, 8, (162), 471-474).— 
The early  use of copper as a  base for o rnam ental pain ting  was restric tcd  owing 
to  c o s t; th e  corrosion of tho base m etal below th e  p a in t coating, wliich is 
induced by m odern industria l atm ospheres in  th e  caso of iron  and zinc, is 
inappreciable when copper is used as base, and the p ractieab ility  of using very 
th in  sheet has revived the pain ting  of copper on a  commercial scalę. Methods 
of application aro described.—P . M. C. l t .

Tar-A lum inium  Paints and Their Use on Metal Structures. Ju les R oux 
(•/. M arinę marchande, 1936, 18, (880), 277-278).—See Met. Abs., th is vol., p. 
208.—P . M. C. R .

Selection and Methods of Application of Bituminous Paints. H . W alther 
(Korrosion-Ber. Korrosionslagung, 1936, 5, 83-94).—The physical properties 
of asphaltic bitum en and coal-tar p itch  suitable for use in  p a in t a re  sum- 
marized. T he m aterials m ay be m elted and applied ho t, or m ay bo used in  the 
form  of solutions o r emulsions. A lum inium  bronze powder pigm ent is 
reeom m ended on account of its  light-reflecting properties and  its  tendency to  
colleet near th e  ou ter surface, leaving a dense coherent layer of bitum en, &c., 
beneath. In  the  discvssion, the  alleged acid  a tta ck  by phenolie products on 
galvanized zino is a ttr ib u ted ' to  the access o f w ater to  incom pletely coated 
areas.—P. M. C. R .

V I — ELECTRODEPOSITION

(Continued from pp. 550-556.)

Aluminium Plating. H . K rause (Tech. Zentr. prakt. Metallbearbeitung, 
1936, 46, (9/10), 362).—Aluminium m ay be p lated  by casting alum inium  
on to  the baso m etal and  then  rolling the composito m etal. F o r already 
prepared work, deposition m ay take  place from a fused b a th  which is less dense 
th a n  alum inium , and  contains halogen salts of the  la t te r  together w ith  chlorides 
o f the alkalis or alkaline earths. Denser deposits m ay be obtained if a  smali 
ąu an tity  of a  nobler m etal whose solution po ten tial is no t m ore th a n  0-6 v. from  
th a t of alum inium —e.g. manganese, zinc, cadm ium , chrom ium , tin , coppcr, or 
lead—is deposited sim ultaneously w ith  the alum inium . Anodes of pure 
alum inium  m ay be used. Aluminium alloys m ay be p lated  w ith  alum inium  by 
heating  layers of the  two m aterials to  tem peratures above 500° O. I f  a  layer 
o f cadm ium , lead, or tin  as little  as 0-0002 mm . in  thickness be interposcd, 
b e tte r adhesion m ay be obtained.— W. A. C. N.

Addition Agents in [Cadmium] Plating. Dangers and Adyantages of Their 
Use. J .  Liger (Gqlvańo, 1935, (40), 15-18; (41), 17 -20 ; (42), 17-19; (43), 
17-19 ; 1936, (45), 17-18; (46), 17-19; (47), 17-18).—'The effects o f gelatin, 
dextrin , nickel sulphate, and Turkey-red oil in  cadm ium  plating  baths are 
discussed. In  a dilute cadmium b a th  gelatin causes irregular results and, w ith  
moro than  0-1 grm ./litre , very  poor plating, b u t in  solutions w ith  a  high con­
centration  of cadmium and cyanide sm ali ąuantities o f gelatin produce very  
good plates. D extrin , however, is a  b e tte r addition agent th an  gelatin an d  
can bo usod w ithin wider concentration ranges. Nickel sulphato additions 
perm it the use o f high cu rren t densities, b u t are liablo to  produce irregular 
results a t  tim e s ; these irregularities disappear and  extrcm ely brillian t p la tes
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are obtained if  a  quan tity  of T urkey-red oil ia added as well as tlie nickel 
sulphate. W ith  nickel sulphate 1-5 and  T urkey-red oil 12-20 grm ./litre the 
b righ t rangę is 1-2 am p ./d ra .2; a t  higher curren t densities the p late tends to 
blaeken a t  th e  edges and  a t  lower cu rren t densities i t  becomes m a tt.—A. R. P .

Electrolytic Cadmium or Zinc Plate P A. D arlay  (Galm no, 1936, (49), 17- 
19).—Tests on cadm ium -plated and  zinc-plated steel of Y a r io u s  thicknesses in 
the salt-spray, in  a  d ry  outdoor atm osphere, and in  a hum id outdoor atm osphere 
show th a t  cadmium plate  affords superior protection in the first two cases and 
zinc plate (from a sulphate bath) is best in  th e  th ird  casc.—A. R . P .

*The Electrolytic Deposition of Cerium from Non-Aąueous Organie Solvents. 
I . A. A tanasiu and M. B abor (B ul. Chim. Soc. Iłomdne, 1934, 37, 67 -77 ; 
B rit. Chem. Abs., 1935, [B], 730).— [In  German.] Electrolysis o f alcoholic 
solutions of CcCl3 or Ce(N 03)3 gives cathodic deposits w ith a  high content of 
organie m a tte r ; from  E tO H  w ith  a lead or p latinum  cathode the deposit 
contains 66-6% cerium and deposition of th e  m etal as CefO H J^E^.^ is 
complete. Tho deposit from  MeOH contains 55%  cerium and  readily  fiakes 
from  tho cathode, and  th a t  from  CH2Ph-OH contains 50-35% cerium and is 
gelatinous and  alm ost insoluble in  d ilu te sulphuric acid. Cerium salts appear 
to  deposit th e  m etal on electrolysis o f th e ir  solution in t'so-C5H u -OH, b u t the 
yield is smali owing to  th e  low solubility of th e  salts and  th e  poor conductanco 
of th e  solution. Electrolysis o f cerium salts in  N H 2P h , C5H 5N, HCO-NH2, 
and  N H 2Ac affords organie complexes containing 12-81%  cerium.— S. G.

The Electrodeposition of Cerium from Organie Solvents in the Presence of 
Reducing Agents. I .  A. A tanasiu and  M. B abor (B ul. Chim. Soc. Rorn&ne,
1934, 37, 115-128; B rit. Chem. Abs., 1935, [B], 730).— [In  German.] Alloy 
deposits o f cerium and  zinc can bo obtained from MeOH and  E tO H  solutions 
of cerium salts containing Z n", 2 -3%  N H 2-OH,HCl, and  lactic, butyric  or 
isobutyrie a c id ; deposition is never complete, sińce the hydrochloric acid 
liberated decomposes th e  electrolyte, b u t if  CH20  is added the  liberated 
hydrochloric acid m ay be neutralized in  stages w ith N H 3, and  the cerium 
deposition is th en  practically  complete. The composition of th e  deposit 
depends on the solvent, reducing agent, cu rrcn t density, aeid ity , and [Će‘"J 
and  [Z n " ] ; a  m asim um  cerium content o f 10-7% cerium can bc obtained 
from 0-2Ar-CeCl3 in MeOH.—S. G.

Mechanical Chromium Plating. R . T iąu e t (Galmno, 1936, (49), 20-24)— 
The value of chrom ium  plating  for tools and o ther mechanical parts  is discussed.

—A. R . P .
♦Electrodeposition of Chromium under Pressure. V. V. Schischkin and

E . L. K rasnopolska ja  (Zhurnal Prikladnoi K h im ii (J. Applied Chem.), 1934,
7, 314-320; B rit. Chem. .lŁs., 1935, [B], 28).— [In  Russian.] The yield of 
chrom ium from aqueous C r0 3 dim inishes w ith inereasing pressure, w hilst the 
proportion of Cr111 and  CrIV in tho electrolyte inereases. These results aro 
ascribed to  tho form ation o f a  hydrosphere rich in Cr111 around  tho electrode, 
■which preYcnts free diffusion of Crlv to tho surfaco o f tho e lec trode; a t  atm o- 
spheric pressure the bubbles o f hydrogen evolved from the electrodo break 
the continuity  of the hydrosphere.—S. G.

Defects in  Chromium Plating ; Their Probable Causes, How They Appear, 
Possible Remedies. A. D arlay  (Galmno, 1935, (44), 23-25 ; 1936, (45), 19-21;
(46), 20-22).— A review.—A. R . P .

Some Notes for the Use of Chromium Platers. A. D arlay  (Galvano, 1936,
(47), 23-25).— Em phasis is laid on tho im portance o f correct cu rren t density, 
tem peraturo and tim e of immersion in th e  plating ba th , cleanliness o f th e  anodę 
surface, correct regeneration, and  need for efficient washing of th e  p lated  
artieles.—A. R . P.

Chromium and Cadmium Plating. ------  (Ericsson B uli., 1936, (8), 34-
36).— Chromium and cadm ium  plating practice is briefly deseribed, and the
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advantagcs and disadyantages o f tho two processes are  briefly discussed. While 
chromium plating is employed in tho telcphone industry  (several instances 
aro given), little  use has been m ade of cadmium plating up to  the present.

—E. V. W.
Chromium Plating of the In terior Surface of Smali Hollow Iron Articles.

N . N . Grazianski (U kraińsku Khemichnii Zhurnal (J. Chim. Ukrainę), 1034, 
9, 437-440).— [In  U krainian.]—S. G.

Chromium Plating in Automobile Construction. O. Bauer, II . A rndt, 
and W. K rause (M itt. Materiał., 1934, 281-284).— Compares nickel and 
chrom ium plating  and describes tests developed to  m eet special reąuirem ents.

—S , G.
The Im portance of the Nickel Underlay in Chromium Plating. ——•

(Nickel B u li ,  1936, 9, (4), 81).— S. G.
Brass Plating Prepares Steel Surfaces to Receive Heavy Coating of Rubber.

------ (Steel, 1936, 99, (10), 49-50).—R ubber-coated steel p a rts  arc  m uch used
in  autom obile m anufacture. The adhesion of the rubber is im proved if  the 
steel is first coated w ith  brass. The cleaning, pickling, and plating  of tho steel 
picces are described, w ith  particulars of ba th  composition and cu rren t density.

—P . M. C. R.
The Processes of Plating in Relation to the Gold and Silver Trades. S. Field 

(Sci. and Tech. Factors on Production o f Cold and Silverwork (W orshipful 
Company o f Goldsmiths), 1935-1936, 77 -89; and  (sum m ary) Jeweller and 
Metalworker, 1936, 62, (1501), 469—470).— A lecture. An elem entary account 
is given of the scientific principles on which silver-, gold-, and rhodium -plating 
processes are  based, and  o f tho operation of th e  p lating  baths.—A. R . P .

*The Electrodeposition of Molybdenum from Aąueous Solutions. Wrn. P. 
Prico and  O. W . Brown (Trans. Electrochem. Soc., 1936, 70, 423-429 ; discus­
sion, 429).—See M et. A bs., th is vol., p. 405.—S. G.

Discussion on Bright Nickel Plating. S. Field. B. Caplan. C. F . Francis- 
Carter. Dudloy Weill. E . D. Lyons. A. W. H othersall (J. Electrodepositors’ 
Tech. Soc., 1936 ,11 ,199-206; and Met. Ind . (Lond.), 1936,48, (9), 283-287).— 
The chief advantages of b righ t nickel plating appear to  bo th a t  high current 
densities can be used, th e  ease w ith  w hich the operation of th e  solutions can bc 
controlled, th e  suitah ility  o f the doposit for subseąuent chrom ium plating, and 
the lowrer cost o f polishing smali articles. On the  o ther hand  more careful 
control o f th e  composition of th e  baths is reąuired , and  there  appears to  be a 
g reater tendency for th e  deposits to  be m ore highly stressed th an  usual.

—A. R . P.
*0n the Question of the Influence of Colloids on Cathode Polarization. 

Electrodeposition of Nickel in the Presence of P aal’s Mixture. G. S. Vozdviz- 
henskiy and  F . F . Faizulin (Zhurnal Fizicheskoy K h im ii (J. Phys. Chem.), 1936,
8, (3), 472-476).— [In  Russian.] U nder conditions precluding a  change in  the 
dissolution potential of nickel anodes, i t  was shown th a t  m asim um  polarization 
is obtained a t  a  definite concentration of colloid in  th e  electrolyte due to 
changes in  th e  concentration of activo nickel ions.—N . A.

On the Influence of Certain Factors on Electrolytic [Nickel] Deposits. M. 
Y audroz (Galvano, 1936, (45), 22 -24 ; (46), 23-27 ; (47), 25 -28 ; (48), 25-29 ; 
(49), 24 -26; (51), 18 -20 ; (52), 17-18).—The effects o f cu rrcn t density  on tho 
n a tu rę  of nickel doposits obtained from  baths of different pa  is illustrated  by 
photom icrographs of the  deposits and  by  graphs showing th e  resistance of the 
coating to  corrosion by acids and  salt-spray. T he best deposits are obtained 
a t  1-3 am p ./dn i.2 when the  p a is 5-2-7 and a t  2 am p./dm .z when the p a is 
4-4-3. The best throw ing power is obtained a t  pn 5-2-5-6.—A. R . P.

Improvements in B ath and Deposits Increase Use of Black Nickel Plate. 
C. B. F . Young (Steel, 1936, 99, (6), 40 ,42-43).—The lacąuering of black nickel 
deposits is said to  preven t cracking, peeling, and  discoloration. B a th  com-
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positions are giyen for black and grey deposits, and a m ethod of analysis is 
briefiy indicated for sulphocyanidc solutions.—P. M. C. II.

The Prevention of Porosity in Electroplated Nickel Deposits. W. E ckard t 
(Oberjlachentechnik, 1934, 11, (16), 178).— Porosity  in  h igh-tem perature nickel 
plating is p reven ted  by substitu ting  boric acid and certain  organie and  o ther 
additions for n itric  a c id ; the  correct b a th  composition is given.—P. R.

Engineering Uses of Electrodeposited Nickel. II. E . Wilson (Nickel Buli., 
1936, 9, (3), 53-56).—Discusses tlic Fcscolizing process and  sonie o f its 
applications.— S. G.

*New Observations on the Influence of Colloids on the Rate of Crystallization 
of Cathodic Deposits [Silver]. A. Glazunoy and E . Drescher (Chem. L isty, 
1936, 30, (11/12), 145-149).—Various theories of tlic influenco of colloids on 
K G t of cathodic silyer deposits arc m entioned. Tlic practical object of tho 
study  was to  find a  m ethod for th e  evaluation of tho necessary additions of 
colloids on tho basis o f the ir effects on th e  factors of electrolysis. Using 
silyer n itra te  as electrolyte solution, th e  au thors find th a t  too sm ali a  ąu an tity  
of colloids can have an  unfayourable influence on K G j• Tho results, in the form 
of tables and  diagram s, show th a t  tho  presence of very  smali ąuan tities of 
gelatin has an inereasing effect on KGX which, having a tta ined  a m axim um , 
decreases w ith  inereasing addition  of gelatin a t  first rapid ly  and  then  slowly. 
An cxplanation is given of th is phenomenon.— O. Q.

New Researches and Experiences in the Field of Electrolytic Tinning. 
Hugo K rause (ICalt-Walz-Welt, 1936, (8), 61-63).— R ecent im provcm ents in 
the alkali stannate  and  in sulphate and sulphonic acid baths are reviewed.

—A. R . P .
Recent Developments Open P ath  to W ider Fields of Bright Zinc Plating.

M. B. Diggin (Steel, 1936, 98, (16), 44 and  46).—A lthough the corrosion- 
resistance of cadm ium  coatings is less th an  th a t  o f zinc, the easy control of 
th e  p lating  operations and  th e  b righ t flnish o f tho deposit cause cadm ium  to  
bo preferred for some purposes. I t  is claimed th a t  tho use of an  alloy anodę 
under certain  conditions, w hich aro outlined, results in the form ation of brigh t 
zinc deposits. T heir ra tes of deposition a t  5 eurrent densities are tabu la ted  
in comparison w ith those of cadmium.—P . M. C. R .

Current Practices in  W ire Galvanizing as They Affect Ductility and Other 
Properties. C. W. Meyers (Steel, 1936, 99, (15), 78, 80, 107; (16), 50-52).— 
From  a paper presented before the  Edison E lectrical In s titu te , D etro it. 
The acceleration of electrodeposition methods by tho use o f high cu rren t 
densities m ay resu lt in  porosity, especially if  the base m ateriał is im perfectly 
cleaned or of unsuitable composition. T he im portanee of the type of flux, 
m ethod of wiping, and  rcgulation of heat-trea tm en t aro considered, and 
examples o f satisfactory and  defective coatings are illustrated .—P. M. C. R .

Electrolytic Zinc Plating. A. D arlay (Galmno, 1936, (51), 15-17).—The 
compositions o f yarious sulphate and  cyanide baths are given and  their 
behayiour is discussed briefiy.—A. R . P .

Control of Quality of Galvanostegie Zinc Plating. J .  L . V ertzm an (Zavod- 
skaya Laboratoria (Works* Lab.), 1934, 3, 944-946; B rit. Chem. Abs., 1935, 
[B], 65).— [In  Russian.] A drop of 9AT sulphuric acid is placed on th e  zinc 
surface, washed off after 30 seconds, the plate dried, and th e  process repeated  
un til the  underlying m etal becomes y isib le; the thickness in  mm. of the zinc 
coating =  th e  num ber of drops x  0-004 — 0-006.—S. G.

*Effect of Germanium in the Electrolysis of Zinc Sulphate Solutions. P iętro  
Guaresclii (Industria  chimica, 1934, 9, (11), 1466-1476; B rit. Chem. Abs.,
1935, [B], 154).—Cf. Met. Abs., 1935, 2, 607. W hen aąueous zinc sulphate 
containing traces o f germ anium  is electrolyzed, the deposit o f zinc suffers 
considerable corrosion. T he effect is reduced by addition  of Ca(CN)2, C5H 5N, 
N(C2H 4-OH)3 and  urea, and  by inereasing the  current density. H ydrogen
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peroxide and  potassium  perm anganate have littlo effect. A ddition of too 
g rea t a  concentration of basie nitrogen com pounds produees corrosion of a 
different type. In  the case o f am m onium  sulphate, th is  corrosion was shown 
to  occur even in tho absence of germ anium .—S. G.

*The Electrolysis of Aąueous Solutions of Sodium and Zirconyl Sulphates. 
I .—A Prelim inary Report. W. E . B rad t and  H enry B. L inford (Trans. 
Electrochcm. Soc., 1936, 70, 431-439; discussion, 440).—See Met. Abs., this 
vol„ p. 463.— S. G.

Thick Electrolytic Deposits and Their Applications. D. Muller (Apparate- 
bau, 1935, 47, (8), 82-83).—An account o f tho properties of the th ick  niekel 
deposits utilized in th e  Fescolizing process.—P . M. C. R .

Galvanic Deposits on Aluminium. H . K rause (Tech. Zenlr. prakt. Metali- 
bearbeitting, 1935, 45, (17/18), 462-466).—Two only o f tho older processes 
survive—the  acid ferric chloride dip and  th e  alkalinc zincatc ba th . Canac 
and Tassily havo suggested a  modification of th e  former, using 1 grm . of iron 
in 500 c.c. of hydrochloric acid and  500 c.c. of w ater. F or alloys containing 
manganeso a  b a th  containing manganese sulphate is suggested. The tim e of 
immersion is com paratively short, and  is dependent on tho tem perature  of 
tho solution—an  increase o f 10° C., from 30° to  40° C., eausing tlie tim e to  be 
halved. The concentration of tho bath  should bo constantly  checked. W ith 
alloys containing S ilico n , a b a th  containing n itric acid and  hydrofluoric acid is 
used. The alkali zincate b a th  consists o f a  m ixture o f zinc su lphate and  caustic 
soda solutions. A fter p re-trea tm en t in ono of these baths alum inium  is then 
m ostly subjected to  niekel deposition, preceded by a  flash of copper. A brass 
deposit has also been used interm ediately instead of copper. Tliese m ethods 
have largcly been superseded by processes which depend on the developm ent 
of an  alum inium  oxide layer. These are briefly discussed.— W. A. C. N.

Some Aspects of Research in  Electrodeposition in  Great Britain. D. J .  
M acnaughtan (M onthly Rev. Am er. Electroplaters' Tech. Soc., 1935, 22, (7),
49-54, 56-59).— S. G.

Report of Research W ork on Electrodeposition a t the National B ureau of 
Standards. W m. Blum  and  P . W. C. S trausser (M onthly Rev. Amer. Electro­
platers’ Tech. Soc., 1935, 22, (9), 10-13; discussion, 13-18).—S. G.

*The Co-Deposition of Metals of the Same Valence in Acid Solutions. W. 
Gcorge P arks and  I . Milton Le B aron (Trans. Electrochcm. Soc., 1936, 70, 
373-377).—See M et. A bs., th is yol., p. 463.—S. G.

*Motion of Liąuid Around an Obstacle During Electrodeposition. E . P . 
H arrison and H . Gollop (N aturę, 1936, 137, (3458), 234r-235).—The form ation 
o f ridges of copper on copper catliodes moved steadily through the  electrolyte 
during electrodeposition is used to  rcveal the flow-lines when projections of 
various shapes obstruct the flow. Photographs of the ridges formed in  yarious 
cases are included.—B. C.

*Tlie Form ation and Growth of Pits in Electrodeposited Metals. M ic h e l 
Cymboliste (Trans. Electrochcm. Soc., 1936, 70, 379-394; discussion, 394- 
396 ; and Met. Ind . (Lond.), 1936, 49, (20), 493-496).—See M et. Abs., th is vol., 
p. 463.—S. G.

Effect of Ultrasonic Radiation on Electrodeposits. W illiam T. Young and  
H . K ersten  (•/. Chem. Physics, 1936, 4, (7), 426-427).—R ipplcd deposits were 
obtained from  solutions subjected to  sound waves haying a  freąueney of 
abou t 1700 kilocycles.—C. E . R .

On the Mechanism of the Action of Certain Colloids in Electrolytic Plating 
Baths. P ierre Jacq u e t (Compt. rend., 1935, 200, 381-383).—The action of 
colloid additions to p lating  ba th s perm its the ir classification in to  (a) proteins 
and  the ir breakdow n products, (b) gums and  dex trin , and  is associated by J . 
w ith  th e ir molecular struc tu re .—P . M. C. R .
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Rack Coating Minimizes Electrical and Metal Losses in  Electroplating.
H . E . F ritz  and  G. R . Milligan (Steel, 1936, 99, (3), 46, 48).—Sco Met. Abs., 
th is vol„ p. 535.—P . M. C. R .

Surface Treatm ent and Finishing, Control of Electroplating. ------ (Steel,
1936, 98, (4), 37-38 ; (5), 43-44, 69 ; (6), 36-38 ; (7), 44-45).—The w eight of 
electrodeposited coatings of different thicknesses is sum m arized graphically 
for iron and  10 non-ferrous metals. A nalytical m cthods o f determ ining the 
thickness o f coatings are described for niekel and copper (on ferrous and 
on non-ferrous m aterials), chrom ium , zinc, tin , silver, and gold.—P. M. C. R.

*Oxidation Processes a t the Cathode. O. K . K udra  and  K i N. Ivanov  (J. 
Physical Chem., 1936, 40, (6), 769-777).—An X -ray exam ination was made 
of th e  powdery deposits obtained from aąueous solutions o f yarious salts of 
copper, zinc, cadmium, and  silver a t  high cu rren t densities. Such deposits 
contain a high percentage of dispersed oxides, form ed as the result of secondary 
reactions a t  the cathode. Tho oxide content depends on the oxidizing capacity 
of the anion of the salt, and  also on the readiness w ith  which the deposited 
m etal is oxidized, i.e. on its position in the electrom otiye series.—C. E . R .

The Passivity of Metals ; Its Application in Electroplating. I.—The 
Phenomenon of Passiyity. II.— Passiyity of Anodes. H I.— Anodic Passiyity 
in  Cyanide Baths. J .  Liger (Oalvano, 1936, (53), 16-19; (54), 15-19; (55), 
15-18).— (I.— ) The n a tu rę  o f chemical, physical, and  m echanical passiyity 
is explained and  theories w hich have been adyanced to  account for passiyity 
phenom ena are discussed briefly. (II.— ) Anodic passiyity  causes poor cor­
rosion of th e  anodę, upsets the  cąuilibrium  in th e  bath , results in  a  loss of 
efficiency, and  produces disintegration and  flaking of th e  anodę. These effects 
are discussed w ith  especial reference to  nickel-plating b a th s ; they  m ay be 
prevented by using a  ba th  o f suitable composition, using numerous anodes of 
large surface, selecting anodes of good physical structure, and by  adding smali 
am ounts of ehloride and  preventing ingress of oxidizing agents to  th e  bath . 
( I II .— ) Carbonation of silyer cyanide baths and  a Iow content o f free 
cyanide favour passivation of th e  silyer anodes. In  copper cyanide baths a 
sm ali excess o f free cyanide is necessary to  keep th e  anodes aetiye, b u t a  large 
excess results in  a Iow cathode efficiency; the  anodę area should be as large 
as possible and  smali am ounts o f copper cyanide should be added from  tim e 
to  tim e to  m aintain  the copper eoncentration. Cadmium cyanide baths 
should contain 25-30 grm ./litre  o f free cyanide and a  few grm ./litre of sodium 
ehloride is beneficial.— A. R . P .

♦Determining the Thickness of the Layer of an  Electrolytic Coating on Iron 
Instrum ents. I. V. R adchenko and F . K . Shestakovskii (Zhum al Tehni- 
cheskoy Fizilci (J. Tech. Physics), 1935, 5, 1372-1375; C. Abs., 1936, 30, 
8038).— [In  Russian.] B y m easuring th e  cu rren t necessary to  tea r aw ay a 
m agnetized needle from tho electrolytically coated iron instrum ent, the 
uniform ity and thickness o f th e  coating were determ ined. The greatest 
sensitiyity  is a t  0-0005 to  0-02 cm. thickness of coating. The force reąuired 
deereases less rapidly  th an  a  linear inverse function of the layer thickness.

— S. G.
♦Determination of Pą  in  Almost Unbufiered Solutions. H alyard  L iander (Iva,

1934, (3), 57-67).—Discussion of p a  determ ination by electrolytic methods 
and by indieators, w ith particu lar reference to  errors in th e  la tte r  m ethod due 
to  th e  p B o f the indicator solution itself.—E . v. S.

The Measurement of p B Values. L. G. Groyes (./. Sci. Instruments, 1936, 
13, (7), 209-214).—S. G.

Attention Called to H ealth Hazards in Industrial Electroplating Plants. 
C. B. F . Young (Steel, 1936,99, (1), 63-64, 66).—Excessive gassing from  cyanide 
baths used in  brass and  copper plating is a ttr ib u ted  to  the  presence of*a high 
proportion of organie m ateriał in  th e  bath . Methods of control a re  suggested,
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and  directions are given for adm inistering a rccently developed an tido te  for 
cyanide poisoning.—P. M. C. R.

Cyanide Poisoning. K . K . Chen, C. L. Rose, and G. H. A. Clowes (J . Amer. 
Pharmaceulical Soc., 1935, 24, 625 ; and  Met. Ind . (N .Y .) ,  1936, 34, (8), 346).— 
T he sym ptom s of poisoning by inhaling cyanide fumes are described. Sum- 
m arized directions are  given for an am yl n itra tc-sod ium  th iosulphate trea t- 
m ent, and prccautions in handling solid or dissolved cyanide are enum erated.

—P . M. C. R .
Dust in  Plating Baths and Its Elimination. R . T iąue t (Calmno, 1936, (55), 

21-24).—Tho deleterious effects o f d u st in  p lating  b a th s  aro discussed, and 
various m ethods of filtering tho baths are described.—A. R . P .

V II.—ELECTROMETALLURGY AND ELECTROCHEMISTRY
(O ther th an  Electrodeposition.)

(Contliiued from pp. 556-557.)

* 0 n  the Electric Discharge Between R otating Copper Electrodes. Alojzy 
K otecki (Acta Physica Polonica, 1934, 3, 105-114).— [In  French, w ith  Polish 
sum m ary.] An arc can be struck  betw een the edges of ro ta ting  copper disc 
electrodes, b u t n o t between sim ilar alum inium  electrodes owing to  the p re ­
sence of th e  na tu ra l oxide film which is a  poor conductor. In  the case of 
copper discs, the arc forms either a  continuous line round the edge or a  dis- 
connccted series o f points between which i t  ju m p s ; in  some cases th e  arc 
takes th e  form of a lum inescent discharge. The yoltage drop across the arc 
rem ains yery  steady irrcspcetiye of th e  type  of discharge or the speed of 
ro ta tion  of the electrodes. These results and  tho naturo  of the spectrum  
of the arc are explained on th e  basis of th e  theory  o f auto-electric emission 
o f electrons by th e  cathode.—A. R . P .

Electrochemistry of Polonium. M. H aissinsky (Trans. Electrochem. Soc., 
1936, 70, 343-371).—See M et. Abs., th is vol., p. 311.— S. G.

On the Mechanism of the Potential Jum p of Platinum  in Silver Salt Solu­
tions. A. O brucheva and A. F rum kin  (Dokladi A kadem ii N auk  S .S .S .R ., 
1936, 4, (1), 11-13 (R ussian); and  Compt. rend. Acad. Sci. U .R .S .S ., 1936, 
[N.S.], 4, (1), 11-13 (German)).— According to  O. Essin and  M. Lozmanowa, 
smootli p latinum  and  gold electrodes in silver sa lt solutions acąuiro a silyer 
potential w ith in  a few m inutes. P latin ized  electrodes behave sim ilarly, bu t 
the  potential is reached more slowly. W hen the  silyer poten tia l has been 
establislied, needle-shaped silyer crystals often appear on the electrode. A 
silver n itra te  solution, w hich has lost tlie power to  impose a  silyer potential 
on platinum , m ay be “ regenerated ” by heating i t  a t  50° C. w ith  silvcr 
powder or exposing it  to  strong light for several hours, thus showing th a t the 
phenomenon is caused no t by silver ions b u t by the sm ali ąuantities o f reducing 
agent in  th e  solution.—N . A.

*Observations on the Effect of Mechanical Agitation on Electrode Potential.
F . O. Koenig (J. Physical Chem., 1935, 39, (4), 455-463).—The electrokinetic 
theory  of the effect o f m echanical agitation  on electrode potential is critically 
discussed. I t  is pointed o u t th a t  th is theory  is no t the only possible cxplana- 
tion, an  alternative being th e  theory  th a t  irreyersible chemical processes are 
p a rtly  or wliolly responsible for the effect. E xperim ents w ith silyer electrodes 
in  potassium  chloride solutions sa tu ra ted  w ith silyer chloride and  in silyer 
n itra te  solutions are described which lend support to  the  chemical theory of 
the effect.—S. G.

*The Potential Differences a t M etal-Vapour, Vapour-Liquid, and Liąuid- 
Metal Interfaces of Partially Im mersed Electrodes. Colin G. F ink  and  R ichard



1936 V II  — Electrometallurgy and Electrochemistry 691

C. D ehm el (Trans: Electrochem. Soc., 1936, 70, 281-320 ; discussion, 320-322). 
— See M tt. Abs., th is vol., p. 464.—S. G.

*0n the Course of the Anodic Dissolution of a Mechanical Mixture of Metals.
A. Glazunov and  J .  Teindl (Chem. Obzor, 1935, 10, (7), 121-123).—The gentle 
course of the curve illustrating tho changes of potential during anodic d is­
solution of a  mechanical m ixture is due to  th e  weakening contact between 
the  electrolytc and  the m etal being dissolved. In  th e  case of a  protectiye 
m etallic coating, when the  protectiye and the base m etal form merely a 
mechanical m ixture in  accordance w ith  the ir therm al diagram , or when 
their relation  is v e ry  complicated (unless th ey  form a  continuous series of 
solid solutions) tlie continuity  of the curve is caused by the weakening con­
ta c t betw een th e  electrolytc and  th e  phase being dissolved (tho phase w ith 
the highest potential among those present on th e  surface of tlie anodo a t  the 
given mom ent). W hen the  relation  between the protectiye m etal and the 
base m etal is complicated, tho individual interm ediate layers aro no t com- 
posed of separate phases, b u t of a  m ixture of phases, e.g. th e  caso of galyanized 
m etal.— O. Q.

* Alkaline Storage Battery. V n .—Alkali Zincate Storage Battery w ith Mer­
cury Cathode. VIII.— , IX.-—Alkali Zincate Storage Battery w ith Nickel Mesh 
Cathode. S. T anaka and K . Yoshimoto (J. Electrochem. Assoc. Japan, 1934, 
(2), 240-247; (3), 350-358; (4), 385-393; C. Abs., 1935, 29, 1721).— 
[In  Japanese.] (V II.— ) Zinc in  amalgam solidifies during charge when a 
definitc concentration (approx. 2-3 grm . of zinc per 100 grm . o f mercury) is 
a tta ined , and the decrease in [zinc] results in a  sudden increase in  e.m.f. to
2-6 v. This oceurs more readily a t  high current densities. I f  the ba tte ry  is 
charged a t  a  cu rren t density  sufficiently Iow to  p revent this voltage increase, 
discharge o f H ‘ and K ' does no t occur, and  the zinc am algam  is stabilized. 
A large surface area of m ercury and a smali depth  of electrolytc are neeessary 
to  a tta in  the theoretical yalue o f th e  am p.-hr. efficiency a t  high yoltago 
discharge. (V III.— ) A nickel mesh (130 meshes/cm .2) washed w ith sul- 
phuric acid was used. The optim um  conditions were : a  7-5 cm. layer of 
electrolyte (7JV-KOH; ratio  K O H  : ZnO =  12; 136 c.c.) and  184 sq. cm. of 
cathode area for 100 c.c. o f electrolyte solution. (IX .— ). Current-e.m .f. 
eurves are p lo tted  for the  above solution under yarying conditions. W ith  a 
nickel mesh cathode covered w ith m ercury, chemical dissolution oceurs 
slowly, and the mean discliarging yoltage is lower.—S. G.

*Studies on Overvoltage. VIH.— Overvoltages at Bright P latinum  Electrodes 
in 2-Normal Sulphuric Acid for Low Current Densities Determined with an 
Oscillograph. A. L. Fcrguson and  G. M. Chen (J. Physical Chem., 1935, 39, 
(2), 191-198).—A study  was m ade of overvoltage phenom ena a t  bo th  anodes 
and eathodes of brigh t p latinum  in  2N  sulphuric acid. An oscillograph was 
used to  obtain  charge and  discharge curyes. Curves were obtained whieh 
show th e  influence of tim e and current density. A comparison is m ade of 
tho d irect m ethod, the eom m utator m ethod, and  the electrom agnetic inter- 
rupter. An a ttem p t is m ade to  distinguish between discharge curyes due to  
a  pure resistance, those due to  true  polarization, and  those due to  a  com- 
bination of tho two.— S. G.

Hydrogen Overvoltage and the Reversible Hydrogen Electrode. J .  A. V. 
B u tler (Proc. Roy. Soc., 1936, [A], 157, 423-433).—In  the discharge of 
hydrogen ions a t  metallic eathodes, adsorbed hydrogen m ay be formed a t  a  
lower potential than  “ f r e e ” hydrogen liberated  according to  Gurney’s 
mechanism. There is a p.d. a t  which the rates of transfer o f hydrogen ions 
to  adsorption positions and th e  reyerse are eąual, and i t  is shown th a t  in  
favourable cases th e  aetivation  energy of the reversible transfer is sufficiently 
low to  give rise to  a practically reversible electrode. H ydrogen can, liowever, 
only be continuously eyolyed by th is process w ith  currents which are less
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th an  tho  ra te  of desorption o f hydrogen from  a  sa tu ra ted  surface, and  w ith  
greater currents an alternative mechanism m ust come in to  action. I t  is 
suggested th a t  a t  high overvoltage electrodcs tho ra te  of desorption is smali, 
and  hydrogen is formed by Gurney’s or somo sim ilar mechanism.—S. G.

♦Studies on Overvoltage : The Effect of Fusion of the Cathode and the Efiect 
of Temperature on Gas Polarization. Allison B u tts  and  W. A. Johnson (Trans. 
Electrochem. Soc., 1936, 70, 259-274; discussion, 274-279).— See M et. Abs., 
th is vol., p. 465.—S. G.

Industrial Applications of Electrolysis. H . J .  T. E llingham  (Chem. and  
Ind ., 1935, 54, (41), 895-902).—Anodę and  cathode reactions are  revie\ved in 
relation  to  th e  electrochem ical series o f th e  m etals. Processes involving 
electrodeposition o f m etals include th e  ex traction  of alum inium , zinc, and 
copper, electrolytic refining, electroplating and  electroforming. Processes 
which do n o t involve deposition of m etals include th e  electrolysis o f chloride 
or alkaline solutions and a Yaricty of anodie oxidation m ethods, w hich m ay 
or m ay no t cause a tta ck  on th e  anodę. The economic aspect o f electrolytic 
processes and  the ir organization are revie\ved.—P . M. C. R .

VIII.—REFINING
(Continued from pp. 557-558.)

The R hokana Electrolytic Copper Refinery. A rcher E . W heeler and  H enry  
Y. Eagle (Trans. Inst. M in . M et., 1936, 45, 439-457; discussion, 457^474).— 
See M et. A is .,  th is  vol., p. 210.— S. G.

♦Modified Betts Process Yields Refined Lead Bullion. T . E . H arper, J r . ,  
and  G ustave R einberg (Eng. and M in . J ., 1935, 136, (3), 119-120).—B y lim it- 
ing th e  corrosion period of the anodę to  values depending on th e  im purities 
present, i t  is sta ted  to  be possible to  refine lead  to  a  p u rity  o f a t  least 99-99%. 
Acid loss is kep t to  a  m inim um  by recovery by  counter cu rren t dip washing 
o f the concentrated fluosilicate solution rem aining in  th e  pores o f th e  slime 
blanket on the  anodes. The original bullion contains approxim ately 10% 
im purities, principally antim ony and  bism uth  w ith lesser am ounts o f silver, 
copper, arsenie, and  tellurium .—R . G r.

IX.—ANALYSIS
(Continued from pp. 558-5G5.)

Report of [A.S.T.M.] Committee E-3 on Chemical Analysis of Metals.
G. E . F . Lundell and H . A. B righ t (Proc. Amer. Soc. Test. M at., 1936, 36,
(I), 539-541).—R eports th e  preparation  of a  d ra f t o f analytical m ethods for 
th e  determ ination of N i and  Si in  brass ingots and  sand-castings (for inclusion 
in  th e  S tandard  Methods of Chemical Analysis o f Brass Ingots and  Sand- 
Castings—B45-27) and th a t  consideration is being givcn to  procedures for 
the determ ination of P b , Sn, and  Fe in  these alloys. A m ethod for the 
determ ination of Al in F e-C r-A l alloys (37-5% Cr and  5%  or more Al) is 
being developed.—S. G.

M icroanalytical Research for Foundry Products. M. N iessner (Internat. 
Giessereikongress, Dusseldorf, 1936, Tech.-wiss. Yortr&ge, 1936, (32), 5 pp.).— 
[In  G erman.] The principles o f microchemical w ork aro outlined and  some 
drop tests are deseribed which are  applicable to  th e  exam ination of castings, 
e.g. th e  use o f iodine and  sodium azide for identifying sulphide inclusions; 
amm onium m olybdate and  zinc chloride for showing phosphorus segregation ; 
and  potassium  ferrocyanidc for detecting oxide inclusions in  iron and  steel. 
Q uantitative microanalysis is recommended for the investigation of slags.

— H . W. G. H.
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Microchemieal and Special Methods o£ Analysis in  Communieation Research.

Beyerly L. Ciarkę and  H . W. Hcrm ancc (Bell System  Tech. J .,  1930, 15, 483- 
503; and  Bell Telephone System  Tech. Pttbl., Chemistry, Monograph B-957, 
1936, 21 pp.).— S. G.

*A Photom etric Method Suitable for Spectrum Analysis. D. H . F o lle tt 
(J. Sci. Instrum ents, 1930, 13, (7), 221-228).—A m ethod is described for deter- 
m ining tho relative intensities o f 2 spectral lines of nearly th e  same wave- 
le n g th ; it  is based on the use of a  “ stepped wedge ”  m ade by depositing P t  
on fused silica. M ierophotom etrie readings aro taken of the density  of two 
consecutive steps on one lino of tlio pair, and  a sim ilar reading on a  step  of 
in term ediate density  on tho other. An expression is derived from  which the 
relatiye intensities o f the lines can then  be calculated. Tests show th a t  tho 
accuracy of th e  m ethod is such th a t  th e  probablo error o f a  single de te r­
m ination is abou t l i % .  Prelim inary results aro given of an application of 
the  m ethod to  the quan tita tive  analysis o f Pb  in  Sn. C ertain conclusions are 
rcached w hich are of generał in terest in  spectrum  ana ly s is; they  concern 
tho effects of background in  tho spectrum , and  the regularity  of light emission 
from sparks run  on the coiwentional circuit.—S. G.

Report of [A.S.T.M.] Committee E-2 on Spectrographic Analysis. H . V. 
Churchill and  C. C. N itchie (Proc. Am er. Soc. Test. M at., 1936, 36, (I), 537- 
538).—A brief progress report.— S. G.

The Accuracy of Quantitative Spectral Analyses. H . K aiser (Z. tech. 
P hysik, 1936, 17, (7), 227-229).—An accurate m ethod is described for tho 
quan tita tive  spectral analysis o f lead alloys containing Sn, Sb, and  Cd. I t  
is shown th a t  errors involved in  tho measurem ents are amenable to  Gauss’s 
law. Tho contribution to  tho to ta l orror mado by apparatus is investigated, 
together w ith conditions of excitation and  homogencity of samples.—E . J .  G.

Problems and Methods in Industrial Spectroscopy. S. Ju d d  Lewis (./. Soc. 
Chem. Ind ., 1935, 54, 427—132).—A review of industrial applications of quan- 
tita tiy e  spectroscopic analysis and  spectrophotom etry. Metallurgical inyesti- 
gation  and  analysis are more advanced th an  th e  exam ination of non-m etallic 
m aterials, the  consistency, low conductivity, and  heterogeneity o f which 
necessitate modified practice. Reference is made to  th e  estim ation of Cd 
in  Zn, o f Sn in  P b , Fe in  Al, and Ge in  electrolytic Zn liquor, and  to  tho study 
o f local defects in m etals.—P. M. C. R .

The Use of the Spectrograph in  Metallurgical Analysis. D . M. Sm ith 
(A nalyst, 1935, 60, (706), 17-22; discussion, 22-23).—A reyiew.—S. G.

X-Ray Determ ination of Admixtures to Metals. V. I. A rharoy and  P . M. 
Scharoiko (Zavodslcaya Laboratoria ( Works' Lab.), 1934, 3, 1040-1041; Brit. 
Chem. Abs., 1935, [B], 272).— [In  Russian.] The Cu20  lino of tho X -ray 
spectrum  of Cu-Cu20  m ixtures ceases to  be yisible a t  [Cu20 ]  <  0-5% .— S. G.

The Use of Tin Amalgam in the Analysis of Alloys. I .  V. Tananaeva and 
13. D ayitashwili (Zavodskaya Laboratoria (Works' Lab.), 1936, 5, (7), 819-820). 
— [In  Russian.] (1) Estimation o f copper in  bronze. An aliquot p a r t  of a 
weighed am ount o f bronze dissolved in  ho t, concentrated H 2S 0 4 is shaken 
w ith a  10% tin  am algam , for 5 m inutes a t  60°-70° C., in a  Someya apparatus. 
A fter rem oying th e  amalgam, the uniyalent Cu is ti tra ted  w ith ICjC^O,, using 
diphenylam inę as indicator. T in  is determ ined by difference from  ECu +  Sn, 
which is determ ined in the same way after adding HC1 to  a concentration of
1-5jV. (2) In  the analysis o f Babbitt the sum of Cu, Sb, and  Sn can be de te r­
mined a fter reduction in  a  solution containing H 2S 0 4 and HC1 by titra tio n  with 
K 2Cr20 „  Cu after reduction  w ith  B i-H g  and  tho Sb by direct titra tio n  w ith 
K lirO j. In  1-2..Y HC1, th e  PbSO., can bo reduced w ith S n-H g and  determ ined 
by titra tio n  w ith K 2Cr20 7.—D. N . S.

Industrial Analysis of Nickel Silver. R . Villiere (Rev. Nickel, 1936, 7,
(5), 144-147).—The need for correct sam pling is emphasized. Owing to 
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segregation phenom ena, care m ust be taken  to take portions aeross the whole 
area o f tlic section. Sn is estim ated  as the dioxidc, Cu and  P b  by electrolysis, 
Fe, Al, and  Mn in th e  rem aining solution as the ir hydroxides, N i by dim ethyl- 
glyoxime, Zn as the oxide, and  Co by  precipitation w ith  nitroso-p-naphthol.

—W . A. C. N.
* Analysis of E lektron. U baldini Ivo  and  M irri G iuscppina ( Induslria  chimica, 

1934,9, (11), 1476-1480; B rit. Chem. Abs., 1935, [B], 153).—The alloy is 
trea ted  w ith  H N 0 3 (d 1-2). Sn is determ ined in the insoluble portion by 
heating w ith  N H 4C1, and  Si by heating w ith  H F . Cu and  P b  in  the  solution 
are determ ined electrolytically. On subseąuent addition  of concentratcd 
ILSO., th e  soluble Si is precip ita ted  and  weighed as S i0 2. The filtra te  is 
neutralized (to tropreolin) w ith aąueous N H 3, and  Zn precip itated  as ZnS and  
weighed as ZnO. The ZnS m ust be washed w ith acidified aąueous (N H 4)2S 0 4 to  
rem ove Al and  Mg. Al is precip itated  as A1(0H)3 by adding aąueous N H 3 un til 
th e  end-point for brom othym ol blue is reached. The Al(OH)3 is washed w ith 
H 20  containing a  little  N H ,,N 03 and  N H 3 to  rcm ove Mg and  weighed as 
A L 03. In  order to  determ ine Fe, ano ther sample is dissolved in HC1. Group
I I  m etals are precip ita ted  w ith  H 2S, and  the F e  is determ ined iodom etrically. 
Mn is oxidized to  HMnO., by m eans of (N H 4)2S„08 and  determ ined colori- 
m etrically. Ca is determ ined by  Stolberg’s m ethod. Mg is determ ined by 
difference.— S. G.

Determ ination of the Fineness of Silver Bullion. M. R . Bercovitch (Chemist- 
Analysł, 1936, 25, (1), 11, 14).—Three portions of exactly  1-04 grm . of the 
bullion are dissolved in 20 e.c. o f 1 : 1 H N 0 3 and 100 c.c. o f NaCl solution 
( =  1 grm . Ag) are slowly added from  a  p ipette . The rem ainder o f th e  Ag is 
ti tra te d  w ith N H 4CNS solution (1 c.c. =  0-001 grm . Ag). Two sim ilar trials 
a re  m ade w ith  pure Ag for standardizing th e  solutions.—A. R . P .

♦Composition of Compounds Resulting from A. M artini’s Microchemical 
Reactions. J .  V. D ubsky and  A. Langer (Cham. L isty, 1936, 30, (17), 227- 
230).—A. M artini (Mikrochcmie, 1929, 7, 231-234) published some m ethods 
for detectm g m etals by use of pyridine and  anilinę. Em ploying these methods 
th e  au thors isolated tho resulting products and  investigated th e ir composi­
tion. The compounds d id  n o t correspond to  those shown in Table I , bu t 
regularly  to  those in  Table II .

Table I . T able I I .
Co(SCN)2(pyr. HSCN)3 Co(SCN)2(pyr.)4
Cu(NH3)4(SCN)2(pyr. HSCN)3 Co(SCN)2(pyr.)4(HSN)2
Cu(NH3)1(SCN)o(chin. HSCN)3 Co(SCN)2(anil.).,
Cu(NH3)4(SCN)2(anil. HSCN)„ Cu(SCN)2(pyr.)2H „0
N i(N H 3)4(SCN)2(anil. HSCN)4 Cu(SCX),(anil.).,
Cd(NH3)4(SCN)„(anil. HSCN)2 Ni(SCN);(anil.)2(NH3)„
ZnCL.anil.HCl " Cd(SCN),(anil.),

H 2S 0 4(anil.)2 __0  q

*Drop Method of Detection of Bism uth. N . A. T ananacy and  A. V. Tana- 
naeva (Z hum a l Prikladnoi K h im ii (J. A pplied  Chem.), 1935, 8, (8), 1457- 
1460 ; Brit. Chem. Abs., 1936, [A], 444).— [In  Russian.] SnCL is added to  tho 
solution, when a  brown coloration is giyen by 2 X 10“° grm . o f Bi (Hg 
interferes). A lternatively, Ag and  P b  are  p recip ita ted  by sa tu ra ted  aq. 
N aC l-N a2S 0 4, and  SnCl2 and  K I  are added to  th e  solution, when a  yellow to 
orange precip itate is obtained in  presence o f <  10-5 grm . o f Bi. A th ird  
m ethod consists in conversion in to  th e  chloride, followed by  dilution, when 
BiOCl is p recip itated  « 5 X  10~5 grm . of Bi). The lim itations o f the methods 
and  th e ir applications to  special cases are discussed.— S. G.

*A New Method for the Detection of Cadmium. F . I. T rischin (Zhum al 
Prikladnoi K h im ii (J. Applied Chem.), 1935, 8, (7), 1269-1270; B rit. Chem. 
Abs., 1936, [A], 303).— [In  R ussian.] Ag, P b , H g, Bi, Fe, Al, Cr, Mn, and  Sn
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arc p recip itated  by adding dilute aq. K I, conccntratcd aq. N H 3 and  5-6 drops 
of H 20 2 to  1 c.c. of solution ; tlie solution is filtered, and  excess o f KCN and 
a few drops of aq. N a2S are added to  tlie filtrate (containing Zn, Co, N i, Cu, 
and Cd), when a  yellow precip itate is obtained in  prcscnce of <  0-00056 mg. 
of Cd.—S. C.

*A New Mierochemical Reaction for Ceesium, and Its Use in Colorimetric 
Microcliemistry. E . S. Burkscr and M. L. K utschm ent (Zhum al Prikladnoi 
K h im ii (./. A pplied Chem..), 1936, 9, (1), 145-147; Brit. Chem. Abs., 1936,
[A], 578).— [In  Russian.] A drop of the solution is plaeed on a drop of 
concentrated aq. A uBr3-P tB r3 on filter paper, when a black sta in  due to  the 
compound Cs2Au2P tB r12 (decomp. 175°-180° C.) is formed in presence of 
<  0-25 X 10^ grm . of Cs. NH.,-, K , N a, and Li do no t interfere, b u t R b 
gives a  sim ilar reaction w hen present in  considerable am ount. The am ount 
of Cs m ay be determ ined by comparing the in tensity  of the sta in  obtained w ith  
a  series o f standards.—S. G.

*A Qualitative Reaction for the Rapid Detection of Vanadium. E . I . K retcli 
(Zhum al Prikladnoi K h im ii (./. Applied Chem.), 1935, 8, (6), 1092-1094; 
Brit. Chem. Abs., 1936, [A], 45).— [In  Russian.] 5-100 mg. o f powdered salt 
or alloy are m ixed w ith  0-05-0-1 grm . of wood C and 0-2-0-5 grm . of anhyd. 
A1CI3, and  the m ixture is gently  heated  for 1-2 seconds in  a  test-tube having 
a pług of glass-wool moistened w ith 75%  H 2SO., inserted a t  about 7 cm. from 
the bottom , when an  orange colouration indicates V ( <  0-01 mg. as V20 5). 
O tlier elem ents no t giving coloured chlorides yolatile a t  <  150° C. do no t 
interfere.—S. G.

*Quantitative Spectrographic Determ ination of Antimony in  Blister Copper.
B. A. Lam akin and A. L. O stashevskaja (Zlmrnal Tehnicheskoy F izik i (J. 
Tech. Physics), 1936, 6, (10), 1782-1787).— [In  Russian.] In  th e  deter- 
m ination o f 0-0005-0-1%  Sb in  Cu the in tensity  o f th e  Sb line 2311-50 A. is 
compared w ith  th a t  of th e  Cu lines 2303-13 and  2319-6 A. The optim um  
curren t streng th , voltage, and arc gap and  th e  linear relation between the 
%  Sb and  the  relatiye intensities of th e  above lines were established.—N. A.

* Analysis by “ In ternal Electrolysis.”  I.—Determ ination of Bism uth and 
Copper in  Lead Alloys Containing Antimony and Tin. B everly L. Ciarkę, L. A. 
W ooten, and  C. L. Lukc (Indust. and Eng. Chem. (Analyt. Edn.), 1936, 8,
(6), 411-414; and  Bell System  Tech. Publ., Metallurgy, Monograph B-974, 
1936, 9 pp.).—The appara tus o f Collin and  Sand (Analyst, 1930, 55, 309, 312) 
has been modified by  using an  A lundum  shell in place of parchm ent for the 
anodę envelope and by weighing the Bi -|- Cu deposit on the P t  ca th o d e ; then  
dissolving in  H N 0 3 and titra tin g  th e  Cu iodom etrically, Bi being taken  by 
difference. Eull operating dctails and  sketchcs o f th e  apparatus are given in 
th e  original, b u t are too detailed for abstracting.—A. R . P.

Analysis by Means of Organie Compounds. VI.—A New Volumetric 
D eterm ination of Copper by Means of Benzoinoxime. M asayoshi lsh ibash i 
and H idcya Funahash i (N ippon Kwagaku Kurni Sh i (J. Chem. Soc. Japan),
1935, 56, (10), 1231-1233).— [In  Japanese.]— P. M. C. R .

*The Spectrographic Estim ation of Smali Quantities of Copper, Lead, Arsenie, 
and Antimony in Niekel and Niekel Sulphate Solutions. E . H . S. van  Someren 
(J . Soc. Chem. Ind ., 1936, 55, (20), 136-138t).—A direct spectrographic 
determ ination of m etallic im purities in N i and  N i electrolytes is im practicable 
beeause o f the com plexity o f th e  N i spectrum . The H ,S  group m etals are 
therefore concentrated by treating  th e  acid solution w ith H 2S after addition  of 
Cd and  Sn equivalent to  500 and  20 m g./litre, respectively, and the precip itate 
is collccted, washed, dried, and spectrographed in portions in a  g raphite a r c ; 
th e  intensities of the Cd and  Sn lines are then used as in ternal standards for 
determ ining Cu, P b , As, and  Sb, thus : Cu 2230 =  Sn 2232 for Cu : Sn =  
1 : 20, Cu 2228 =  Sn 2232 for Cu : Sn =  1 : 4 ; P b  2833 =  Sn 2814 for 
P b  : Sn =  1 : 100, P b  2823 =  Sn 2814 for P b  : Sn =  1 : 4, P b  2873 =  Cd
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‘ 2868 for P b  : Cd =  1 : 90 ; As 2745 == Cd 2734 for As : Cd =  1 : 80 ; As 
2745 '=  Cd 2749 for As : Cd =  1 : 15 ; Sb 2311-5 =  Cd 2313 for Sb : Cd 
=  1 : 400, Sb 2598 =  Sn 2594 for Sb : Sn =  1 : 40.—A. R . P .

*Quantitative Method for Indium  in Dental Precious-M etal Alloys. Leslie 
G. W right (J. Dental Research, 1935, 15, (3/4), 224-225).—A bstract o f a  paper 
read  before th e  In ternational Association for D ental R esearch. T he solution 
of tlie alloy in appropriate  acids is trea ted  w ith  H 2S to  rem oye P t, P d , Au, 
R h , Sn, Ag, and I r  and then  osidized w ith  H N 0 3 and  trea ted  w ith  N H 4OH 
and NHjCl to  rem ove N i and Zn w hich rem ain in solution. T he precip ita te  
is dissolyed in  H 2S0., and  th e  In -F e  precip itated  as sulphide (no details of 
th is  procedure aro given). The sulphide is redissolved in acid and  th e  indium  
precip itated  w ith  N H 4OH for ignition to  l n 20 3. [Note by abstractor: In  is 
readily  separated  from  F e by boiling the slightly acid solution w ith  N aH S 0 3.]

*The Spectrographic Determ ination o£ Magnesium in Aluminium Alloys.
W . R . K och (Proc. Am er. Soc. Test. M at., 1936, 36, (II), 292-298 ; discussion, 
299-300).— In  order to  compare th e  results of Mg determ inations in Al alloys 
by several spectrographic m ethods using m etallic electrodes, objective photo- 
m etrie m easurem ents o f tho  spectrogram s were m ade photoeleetrically. 
Suitable line pairs were seleeted for th e  determ ination  of Mg w ith in  ±  10% 
of tho am oun t p resent over th e  rangę of eoncentration from  0-1 to  4-0% . 
T he results obtained by th e  spark  m ethod were m ore accurate th an  those 
obtained by th e  arc m ethod, although tho  aro m ethod offered satisfactory 
accuracy w ith in  a  m ore lim ited rangę of eoncentration. The presence of 
approxim ately 1%  of Cu, Fe, Si, or Mn m ade no significant yaria tion  in  the 
in tensity  relations of the  Al and  Mg lines. In  th e  several cases studied i t  was 
found th a t  slightly greater accuracy results from  the use o f a pair o f lines, 
both of which were spark  lines, th a n  from  the  uso of a  pa ir of lines one of 
whioh was arc and the o ther a  spark  line.— S. G.

Analysis by Means of Organie Compounds. IV.—Volumetric Determ ination 
of Niekel by Means of Dimethylglyoxime Solution. M asayoshi Ish ibashi and 
A tsushi T etsum oto (N ippon Kwagalcu Kioai S h i  (J . Chem. Soc. Japan), 1935, 
56, (10), 1221-1227).— [In  Japanese.]—P. M. C. R .

Analysis by Means of Organie Compounds. V.—Separation and Determ ina­
tion of Niekel and Cobalt by Means of Dimethylglyoxime and Sodium A nthr- 
anilate. M asayoshi Ish ibashi and  A tsushi T etsum oto (N ippon Kwagaku 
K w ai S h i (J. Chem. Soc. Japan), 1935, 56, (10), 1228-1230).— [In  Japanese.]

— P. M. C. R .
*A New Colorimetric Procedure Adapted to Selenium Determ ination. K u rt 

W . Franke, R obert B urris, and  R obert S. H u tto n  (Indust. and Eng. Chem. 
(Analyt. E dn.), 1936, 8, (6), 435).—Freshly  precip itated  BaSO,, is collected 
on a  paper disc 2 cm. in  diam eter placed in  a  special filter tube, and  tho solution 
containing th e  Se in  a  colloidal form  prepared  by adding S 0 2 to  an  HC1 solution 
of S e0 2 is filtered th rough  th e  B aS 0 4 on th e  surface of w hich i t  is adsorbed 
to  give a  red film. The colour o f th is is com pared w ith  a  series o f standards 
p repared  similarly.—A. R . P.

♦Determination of Sulphur in  Refined Copper. M. R . Bereovitch (Cliemist- 
A nalyst, 1936, 25, (1), 4-5).—Drillings of th e  m etal (200 grm .) are heated a t  
900° C. in a  current o f pure d ry  H 2 for 8 hrs. w hereby all th e  S is evolyed as 
H 2S, which is collected in  Cd acetato solution, th e  CdS being subseąuently  
determ ined iodom etrically.— A. R . P .

A New Method for Determ ining Tin in W hite Metals. M. F . Skokou (Kon- 
servnaya Promishlennost (Ganning Industry), 1935, (12), 31 -35 ; C. Abs., 1936,
30, 4783).— [In  Russian.] The sam ple is trea ted  w ith  0-lAr FeCl3 for 20 
m inutes a t  75° C. and  th e  loss in  w eight assum ed to  be dissolyed Sn.—S. G.
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X.— LABORATORY A PPARATU S, INSTRUMENTS, &c.
(See also “ Testing 11 and  “  Tem perature M easurement and Control.” )

(Continued from pp. 065-500.)

A Simple Apparatus for the Determ ination of the Therm al Conductiyity of 
Metals. H elm ut K rainer (Z. tcch. Physik, 1936, 17, (8), 281-282).—A cylin- 
drical, guard-ring typo of apparatus, designed for tho m easurem ent of the 
therm al conductivitics of m etals, in  which heat is supplied electrically a t  the 
ra te  of 1200 w., and  in  which a  tem peraturo of 600° C. can bo atta ined , is 
described. Tem peraturo grad ien t in th e  m etal is determ ined by obseryations 
w ith thermocouples. Tho hea t flow in th e  m etal is radial, and  the m etal is 
employed in tho form of an  annulus.—J . S. G. T .

Apparatus for Producing Uniform Scratches on Metal Surfaces. R . B. 
M ears and  E . D . W ard (•/. Soc. Chem. In d ., 1934, 53, Dcc. 14th, 382-384).— 
Uniform  scratches on m etal or pain ted  surfaccs m ay be produced by attach ing  
the speeimen to  a  movablo p la tfo rm ; a standard  type  of needle, carried on an 
arm  wcighted to  any  desired ex ten t, produees tho  scratch  when th e  platform  
is pushed forw ard. D iagram s show tho design of th e  p latform  and  arm .

— P. M. C. R .
*The Use of Bimetallic Strips for Purposes of R adiation M easurement and 

Photom etry. H ans K lum b (Z. tcch. Physik, 1936, 17, (8), 279-280).—Tho uso 
of iron-nickel bim etallic strip  o f thickness 0 '04-0-08 m m . for the  m easure­
m en t o f radiation  and  for tho determ ination of optical constants in tho  
yisible and  ultra-red  spectral regions is described. Two forms of apparatus arc 
described.— J . S. G. T.

*A New Dilatometer for High Temperatures. S. P yk , B. St&lhane, and  T. 
W estberg (Jernkonłorets A nn ., 1935, (10), 401-411).—Describes a  simple and  
inexpensive dilatom eter for use up  to  1200° C., consisting essentially o f a 
silica-tube furnacc, w ith  a  silica rod passing th rough  a special glatid a t  tho 
top  to  tran sm it tho changes in  length of the tes t sample to  a  m icrom eter dial. 
T he steel top  o f the  furnace and  a steel cap on th e  end of tho silica rod are 
water-coolcd.—E . v. S.

Evidence for the Occurrence of Errors in  Im ages Form ed by Electron 
Lenses, in the Case of Im age Form ation of a Point (Object). K . Diels and  M. 
Knoll (Z. łech. Physik, 1935,16, (12), 617-621).—E xperim ental eyidence of tho 
occurrenco of tho following types o f error in  imago form ation by an 
electron lens is p resen ted : astigm atism , error due to  aperture, and  coma. 
Tho form of th e  errors corresponds very m arkedly w ith th e  corrcsponding 
errors in photo-optics.—J . S. G. T.

A High-Temperature Vacuum Debye-Scherrer X-Ray Camera. Jo h n  E . 
D orn and  Gcorgo Glockler (Eev. Sci. Instrum ents, 1936, [N.S.], 7, (10), 389- 
390).—S. G.

X I.— PHYSICAL AND MECHANICAL TESTING, INSPECTION, 
AND RADIOLOGY

(Continued from pp. 567-570.)

Report of [A.S.T.M.] Committee E - l  on Testing. W . H . Fulweiler and  P . J . 
Sm ith (Proc. Am er. Soc. Test. M at., 1936, 36, (I), 513-526).—Makcs recom- 
m endations for tho adoption as standard  of certain  ten ta tiye  m ethods and 
deflnitions.—S. G.

Proposed Reeommended Practices for Designation of Numerical R eąuire­
ments in Standards. ------ (Proc. Amer. Soc. Test. M at., 1936, 36, (I), 527-
536).—Appendix to  R eport o f Comm ittee E -l on Testing.—S. G.
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The Cooperation of Technical Physics w ith Iiwestigations of the Strengths 
of Materials, w ith a View to the Development of New Theories of Machinę 
Construction. A. Thum  (Z. tech. P hysik, 1935, 16, (12), 554-561).—T. con- 
siders th a t  prescnt-day m ethods of testing constructional m aterials, based on 
th e  classical theory  of elasticity, are too idealistie in  character. Moro 
cspecially, th e  classieal theo ry  considers th a t  m aterials possess a homogeneity 
o f struc tu re  and  properties which is missing from actual constructional 
m aterials. Constructional m aterials quitc commonly have the ir streng th  
reduced by the presence of notches and  by being subjected  to  periodic stresses. 
I t  is suggested th a t th e  field of lines of stress in  m aterials ean bo p lo tted  in  a 
m anner analogous to  th a t  used in representing lines o f fluid flow, and examples 
of such a  proceduro aro givcn. Lines of flow aro reyealed by sections of 
fractured  m ateriał.— J . S. G. T.

Non-Destructive M aterials Testing as Seen in P aten t Specifications and 
Foreign Patents. E rn s t F ranke (Warme, 1936, 59, 197-203; Sci. Abs., 1936,
[B], 39, 283).—An account is given of tho Torious m ethods in use for th e  non- 
destructive testing  of m aterials. The m ethods described are tak en  from p a ten t 
literaturo  o f G erm any and  o ther countries, and  include X -ray, therm al, 
mechanical, m agnetic, and  electrical methods.— S. G.

*Tests of Engineering Structures and Their Models. R . L. Tem plin (Proc. 
Amer. Soc. Civil Eng., 1936, 62, (8), 1155-1169).—The inform ation which 
is obtainable from  tests on actual structures and  on smali and  over-sizcd 
models is discussed. T est m ethods are described, consideration being 
gfrren to  sim ilarity  conditions, m odel m aterials, an d  testing  techniąuo and 
apparatus. Beferencc is mado to  speeifie examples o f full-scale and  model 
tests, and  details are given of tests on an  oversizc-model o f a fillcted, re-entrant, 
90° com er specimen of “ 17 S -T  ”  alum inium  alloy p late, 1 /,T in. th ick , made 
to  determ ine th e  m agnitude and  distribution  o f the stresses under loads 
insufficient to  produce perm anent distortion. B y  using angles o f dilferent 
proportions, a  stress concentration factor was then  determ ined.—J .  C. C.

Inspection and Quality Control. M. C. P a rk  (Proc. Inst. Automobile Eng., 
1936, 30, 247-276; discussion, 277-295).— S. G.

tM odern Stress Theories. A. V. K arpov  (Proc. Am er. Soc. Civil Eng., 1936, 
62, (8), 1128-1153).— In  designing structures, i t  is beeoming neccssary to  secure 
closer agreem ent between evaluatcd  and  ac tua l conditions. I t  thu s becomes 
necessary to  consider such factors as stress concentrations, fatigue, and  creep 
phenomena. The properties o f m etals and  alloys w hich are of im portance in 
struc tu ra l design are revic\ved, com parative s tress-s tra in  and  complete fatigue 
diagram s being reproduced for num erous ferrous and  non-ferrous m aterials.

— J . C. C.
Photo-Elastic Determ ination of Stress. J .  H . A. B rah tz  (Proc. Am er. Soc. 

Civil Eng., 1936, 62, (8), 1171-1182).—M ethods of photo-elastic analysis arc 
outlined, and  its  applications in  struc tu ra l design briefly discussed.—J . C. C.

D eterm ination of the Coeffieient of Linear Expansion by Means of the 
Chevenard Dilatometer. L. G likm an and P . Tschistovitsch (Zdw dskaya  
Laboratoria (Works’ Lab.), 1934, 3, 998-1003).— [In  R ussian.]—S. G.

W ear Tests Relating to H ard Metals, Cast Iron, and Light Metals Carried Out 
W ith O. Nieberding’s W ear-Test Machinę. R cinhard  Zimmer (Forscliungs- 
arbeiten iiber Metallkuncle u. Róntgęnmetallographie, 1935, (18), 68 pp.).—The 
developm ent o f a w car-test for m etals is discussed, the difficulties in tho 
w ay o f designing such a  tes t being pointed  out. A num ber of w ear-testing 
machinea aro referred to , and  th a t  designed by O. N ieberding ia described 
in  some detail. F o r th is tes t, tlie test-pieeo is taken  in th e  form  of a 
cylinder w ith  one end ground and  polished to  th e  form o f a  spherical 
cap of radius 25 m m . Tho w ear o f th is cap by pure sliding-friction over 
a  piane test-p late  is ascertained. T ests by th e  N ieberding m achinę show
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th a t am ongst tho yarious hard  “ m e ta ls” tested , including T itan it, W idia, 
and  B ohlerit, the carbides are oxtraordinarily  resistan t to  wear as compared 
w ith all o ther m aterials. Tests of yarious cast irons indicato th a t  their resist­
anco to  w ear is inereased by the addition o f up  to  0-5% of chrom ium or up to
1-3% of nickel. Am ongst light m etals, in  generał, tho self-improying a lu ­
minium alloys (Quarzal and Zirkonal) aro m ost resistan t to  w e a r; then  follow 
the alum inium  alloys o f high Silicon content, and  las t o f all the  older type of 
alum inium  alloys. R esults obtained w ith some cast alum inium  alloys indicato 
th a t resistance to  wear, like hardness, tends to  inoreaso w ith  ageing to the 
niax. yalue a tta ined  a fter 22 days. There is apparently  no eorrelation between 
hardness and  resistance to  wear.—J . S. G. T.

*Investigation of the Abrasion of Metals.—I- II . S. Saito and  N. Y am am oto 
(Sumitomo K inzoku Kógyó K enkyu Hókoku (Res. Rep. Sumitomo Metal 
Industries, Ltd.), 1936,2, (6), 395-404; 405-421).— [In  Japanese.] D eal w ith 
th e  abrasion of ferrous m aterials.—S. G.

A Direct Load Creep Test Machinę. J .  J .  C urran and  F . II . Morehead 
(Proc. Am er. Soc. Test. M at., 1936, 36, (II), 161-169).—W ith  highly sensitive 
tem peraturo control and  stra in  m easurem ent, tho au thors consider 2000 hrs. 
to  bo tho m inim um  testing period, exclusive of 100 hrs. reąuired  by a steel 
spccimen to  a tta in  therm al eąuilibrium . Im proved apparatus docs no t rcąuiro 
a  constant-tem peraturo room. The tes t and  calibration speeimens used conform 
to  those deseribed by Gillet and  Cross. H eating  is done in  a  forced conyection 
furnace, w hich is compared w ith, and  adjudged superior to , th e  conyentional 
type. Tem peraturo control is by  means of a  Chromel-Alumel couple and 
p o ten tiom eter; tho effcct of local tem peraturo yariations is clim inated 
by tho use o f Chromel-Alumel leads and  switch-plugs. E ach furnaco is 
m ounted in  a separate steel frame, supported on independent concrete pierś. 
Tho load is applied directly  in  250 lb. un its  up to  30,000 lb. by a  hydraulic 
jack. Elongation is read to  0-000022 in. por in. by a  m icrom eter microscope.

—E . J .  G.
Regional Inyestigation of the Properties of Metals by the Micromachine of 

P. Cheyenard. G. d ’Ardigny (Rev. Fonderie moderno, 1936, 30, 95-98).—  
Chovcnard’s micromachine for tho determ ination of shear, tensile, o r bend 
strength  on speeimens 1-0-1-5 mm. diam eter is deseribed (see Met.
1935, 2, 392). The instrum ent is suitable for tests on w elds; i t  is motor- 
operated, uses a  3-point system  o f leyers, and  reeords photographically by 
a  m irror system .—W. D. J .

The Esam ination of Metals in Thin Sheets by Cupping Tests. H enri Fournier 
(Duli. Soc. d'Encour., 1936, 135, (10/11), 585-592).—The results o f a  com- 
parative study  of the yarious forms of cupping te s t are sum marized. I t  is 
eoncluded th a t  tho K .W .I. tost of Siebel and  Pom p is m ost sensitive for motals 
liaving very large elongations, whereas tlie Persoz or Erichsen tests aro most 
yaluablo for m etals liaving m oderato yalues of elongation.—J . C. C.

Ductility Testing of Aluminium and Aluminium Alloy Sheet. R . L. 
Tem plin (Proc. Am er. Soc. Test. M at., 1936, 36, (II), 239-248; also Met, hul. 
(Lond-.), 1936, 49, (5), 107-110; A lum in ium  and Noti-Ferrous Rev., 1936, 2, 
(2), 5S-62; and (summary) Sheet Metal Ind ,, 1936, 10, (112), 595-597).—Sce 
Met. Abs., th is  vol., p . 315.—S. G.

Second Report of the Welding Research Committee [of the Institution of 
Mechanical Engineers] [Appendix V.—Machinę for Repeated Stress Tests of 
Welds at Various Temperatures]. (Proc. Inst. Mech. Eng., 1936, 133, 5 -9 8 ; 
discussion, 99-126).—Tho R eport refers entirely  to  m etallie arc welding of 
steel. Of in terest to  th e  non-ferrous welder arc the conclusions regarding 
th e  effect o f cavitics and inclusions on fatiguo streng th , and  A ppendix V 
(p. 77), which describes a  m achinę for repeated stress tes ts  of fiat speeimens, 
under constant bending m om ent, a t  yarious tem peratures.—H . W. G. H .



700 Metallurgical Abstracts Y o l . 3

*Investigations of the Micro-Deformations under Dynamie Bending Stresses 
at High Temperatures.—H. G. W elter and  J .  K ucharsk i (Wiadomości In s ty ­
tu tu  Metalurgii i Metaloznawstwa (Warszawa), 1936, 3, (3), 137-141).— [In  
Polish, w ith  German sum m ary.] The first perm anent deform ation in  D ural­
um in in tho pendulum  te s t is obtained w ith a  blow of 2 cm .-kg./cm .2 a t  20° C. 
and 1 em .-kg./cm .2 a t  300° C .; th e  corresponding values to  produce a  per­
m anent bend of 1 m inutę are 3-1 and  2-0 cm .-kg./cm .2, and  a  bend of 15 
m inutes 13-5 and  6-2 cm .-kg./cm .2. Tho ratio  of tho blows reąu ired  to  produce 
the first perm anent deform ation for chrom ium -niekel steel, m ild steel, and 
D uralum in is 8 : 2-5: 1-2 a t  20° C. and  8 : 0-8 : 0 ’5 a t  300° C. Tho ratio  of 
th e  Charpy im paet valucs for th e  three m etals is 1-36: 1-1 : 1 showing th a t  
there is little  difference between the ir behaviour in  th is test, w hich is therefore 
no t such a  good indication of tho value of a  m ateriał from  the constructional 
po in t of view as tho te s t involving th e  m easurem ent o f tho w ork reąu ired  to 
produce th e  first m icro-deform ation.—A. R . P .

♦Endurance Tests by Bending, Tension, and Compression.—I. G. W elter 
( Wiadomości Instytu tu  Metalurgji i  Metaloznawstwa (Warszawa), 1936, 3, (3), 
149-156).— [In  Polish, w ith  G erm an sum m ary.] Tests on various alum inium  
alloys, cast iron, and  coppcr liave shown th a t  th e  results o f enduranco tests 
are modified to  a  eonsiderable ex ten t by the naturo  of tho surface of tho 
specimen, by tho crystal s truc tu re  in  th e  surface layers, by the  presence of 
in ternal stresses produced by  working or heat-trea tm en t, by th e  stresses 
produccd in  th e  ou ter layers during working and  by  surface oxidation  during 
tho  test.—A. R . P .

♦Hysterograph and the Torsion Endurance Limit. M ititosi I tih a ra  and  Takasi 
Sugaw ara (Trans. Soc. Mech. Eng. Japan, 1936, 2, (8), 336-339).— [In  Japanese, 
w ith  English abstrac t in  suppt., pp. 91-93.] A  description of th e  liysterograph, 
an  apparatus designed for th e  rap id  determ ination  o f the torsion endurance 
lim it o f a  test-piece, and the relation between th e  am oun t o f energy loss o f the 
hysteresis loop and  tlie to ta l num ber of ropetitions. The test-piece is fixed 
betw een a  torsional spring and  a  horizontal shaft, and  the hysteresis loop is 
described on a glass p late  by  m eans o f a  po in t o f light focussed through a 
lens and  reflecting twice from  tw o m etallic piane m irrors fixed on e ither end of 
th e  test-piece and inclined 45° to  the axis of the test-piece. A torsional stra in  
o f the test-piece of 1° is represented by 11-55 mm. length, and  th e  stress scalę 
corresponds to  1 kg./m m .2 =  0-77 mm .— J. W. D.

Radiotechnic Method for Studying the Fatigue of Metals. S. I .  Schapo- 
schnikoY (ZavodsJcaya Laboratoria (Works' Lab.), 1934, 3, 927-935).— [In  
R ussian.] Describes appara tus.—S. G.

On the Deyelopment of Fatigue Tests on Aluminium and Its Light Alloys.
A. von Zeerleder (AUuminio, 1935, 4, (2), 95-105).—Tlie various fatiguo 
stresses to  w hich m aterials m ay  be subjected, and  th e  m achines used to  study  
these stresses are discussed. D escriptions are  gi\ren o f the  fatigue testing 
machines, as well as th e  dimensions o f the test-pieccs. D etailed inform ation 
is given for carrying out, and  of tho m ethods used for in terpreting  tho results 
of, the  standard  fatigue test—th e  repeated bending test. I t  is shown th a t 
fatiguo tests aro still fa r from  th e  reach o f every research w orker, and  th a t 
useful results can only be obtained by using very  accurate and  costly machines 
w ith  th e  greatest care.—J . K .

*Flexure and Torsion Testing of Copper W ire. S. E . Borgeson (Proc. Amer. 
Soc. Test. M at., 1936, 36, (II), 249-258; discussion, 259-262).—B. discusses 
tho mechanical properties reąuired  by copper m agnet wire and analyzes the 
yarious tests used to  m easure them . I t  is dem onstrated  th a t tho torsion test 
perm its th e  properties to  be expressed in eonventional units instead of a rb itra ry  
scalę un its. A simple typo of direct-rcading torsion tes te r is described, and 
a  comparison is m ade o f the results o f tests by torsion and  o ther methods.

—S. G.
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The Testing o£ Rubber Insulated Lines and Cables. D ean H arvey  (Proc. 
Amer. Soc. Test. M at., 1936, 36, (II), 671-683; discussion, 684-686).—Seo 
M et. Abs., th is vol., p. 373.— S. G.

*Measurement of In ternal Shearing Stress in  Cold-Twisted Metal Rods.
Taro U óda (Trans. Soc. Mecli. Eng. Japan, 1936, 2, (8), 405-413).— [In 
Japanese, w ith English sum m ary in suppt., pp. 110-112.] The surface layer 
of a cold-twisted bar is rem oved by acid solution in  a specially constructed 
appara tus, instead o f by machining. As a  result, the  eąuilibrium  of internal 
stress is d istributed , and to  a tta in  a  new eąuilibrium  sta te  tho bar tw ists itself, 
the  anglc being m easured on a cireular scalę by means of a  m irror on the 
test-pieee, and a  telescope, to  an accuracy of 10'° radians/cm . or 10~5 degree/ 
cm. The distribution  of in ternal shearing stress in th e  eross-section o f cold- 
tw isted Armco iron, 6 carbon steels, copper and  magnesium bars is measured, 
and  the relation  between the tw isting m om ent about th e  centre duo to  
the in ternal shearing stress and  the degree of cold-tw isting determ ined.

—J .  W . D.
Dynamie R upturing Tests on Aluminium and Copper. E . Honegger (Eidgen- 

ossiche Materialpriif. E .T .H . Ziirich, Ber., 1935, (95), 3-10).— [In  German.] 
See Met. Abs., 1935, 2, 715.— S. G.

*On the Question of the Upper and Lower Yield-Points and the Breaking 
Stress [o£ Metals]. G. W elter (Wiadomości Instytu tu  Metalurgji i Metaloz­
nawstwa (Warszawa), 1936, 3, (1), 28-38).— [In  Polish, w ith  German sum ­
mary.] W ith  tho  usual type of tensilo testing machino the load-elongation 
graph of some m etals rises rapidly  to  a  maxim um , then  falls slightly and 
finally rises in  a sm ooth curve through a  fiat m axim um  to  th e  breaking 
load, which is generally somewliat lower th an  the m axim um  stress. Experi- 
m ents w ith  several m ethods of applying th e  load havo shown th a t  tho 
shape of these graphs is due to  the indirect w ay in  which the load is applied 
in th e  usual machines. B y d irect application of the load to  the lower 
end of th e  specimen w ithout th e  use of a  lever and  fulerum  the load - 
elongation graph shows a  sharp inflexion a t  the yield-point, b u t there is no 
m axim um  or m inim um , and there is no downward bend after th e  maxim um  
stress. A  som ewhat sim ilar type of g raph is obtained by interposing a 
strong spring between th e  loading apparatus and  tho upper grips on tho 
usual type of machinę, or between th e  lower grips and  th e  indicator 
mechanism. These results show th a t  th e  concept o f upper and lower 
yield-points is erroneous, and th a t  th e  upper yield-point is n o t a  p roperty  
o f th e  m etal bu t a  defect of th e  m ethod of testing. The lower value is th e  
tru e  yield-point.—A. R . P .

*On Load-Elongation Diagrams and on the Rate o£ Deformation of Plastic 
Materials as a Function of the Type of Loading. G. W elter and  S. Goćkowski 
( Wiadomości Instytu tu  Metalurgji i  Metaloznawstwa (Warszawa), 1936, 3, (2), 
95-105).— [In  Polish, w ith  German sum m ary.] L oad-elongation diagram s 
obtained w ith  three types of loading, rigid (usual typo), elastic, and  free (cf. 
preceding abstract), are shown for steel, Armco iron, annealed copper, annealed 
alum inium , lead, and D uralum in in  various stages o f age-hardening. The 
w ork reąuired  to  fracture th e  specimen is som ewhat g reater w ith  free loading 
th an  w ith  rigid loading, and th e  ra te  o f elongation above th e  yield-point 
increases rapid ly  w ith  tho load w ith  elastic and  free loading, whercas w ith  
rig id  loading i t  rcm ains approxim ately constant th roughout tlie test. W hen 
D uralum in is tested  ju s t a fter ąuenching in  the  rig id  type  of machinę the 
load-elongation diagram  shows several points o f inflexion where there  is a 
m om entary fali in th e  load a ttrib u ted  to  tw in  form ation, b u t in  diagram s 
obtained w ith elastic or free loading these points appear as step-like d is­
continuities, showing th a t  the m etal exhibits flow phenom ena followed by 
strengthening.—A. R . P .
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Caleulation of the Elongation a t Fracture Determined in the Tensile Test to 
Other Test Lengths. W ilhelm K untze w ith  F ritz  Ucbcl and F ritz  G entner 
(Arch. Eisenhuttenwesen, 1936, 9, 509-523; and M ili. Materiał., Sonderheft 
28, 1936, 79-93).— S. G.

Notched-Bar Testing. S. L. H oy t (Metals and Alloys, 1936, 7, (1), 5 -7 ;
(2), 39 -43 ; (4), 102-106).—The present anomalies o f notched-bar testing 
dcm and tho dovclopm ent o f im proyed testing  m ethods and  fu rth er study  of 
tho factors o f im pact brittleness. The w ork of Ludw ik and  Scheu on notch 
effects in  test-bars of different design is sum m arized, and  th e  influence of 
individual and  combined variables is revicwed. The relation  between the 
na tu rę  o f th e  fracturc  and  th e  energy absorbed was pointed ou t by Fettw eiss, 
and  th e  w ork of K untze related  deform ation and  clcavage strength . P resent 
m ethods o f determ ining notch  toughness arc revie\ved, and  causes o f some 
apparen t anomalies aro suggested.—P. M. C. R.

*Im pact Eend Testing of W ire. W. J .  F arm er and  D. A. S. Halo (Proc. 
Am er. Soc. Test. M at., 1936, 36, (II), 276-290; diseussion, 291).—This paper 
comprises a  diseussion of a  machino designed to m ake rap id  determ inations 
of the ability  of wire to resist perm anent deform ation by bending. Two types 
of machino used in  th e  industry  for wire-bend testing  are described, and  their 
features arc discussed w ith regard to their su itability  for uso as standard  
te s t methods. A bend tester operated by th e  im pact o f a  pendulum  has becn 
developed by the  Bell Telephone L aboratories in collaboration w ith  Sub- 
Committee IV  on Mechanical Tests o f A.S.T.M. Committee B -4  on Electrical 
H eating, Electrical Resistance, and  E lectric Furnace Alloys. R esults o f typical 
tests w ith this machino are given, togetlier w ith  inform ation gatliered from 
ultra-rap id  m otion pictures taken  o f th e  machino in  operation. I t  is con- 
cluded th a t  tho im pact bending machinę described ofifers a  simple, rap id  and 
accurate means of measuring the bonding properties o f wiro, and  th a t  tho 
inform ation acąuired from  th e  te s t is directly  applicable to  design problems.

— S. G.
*Slow-Bend and Im pact Tests of Notched-Bars a t Low Temperatures. H. F.

Moore, H . B. W ishart, and S. W . Lyon (Proc. Am er. Soc. Test. M at., 1936, 
36, (II), 110-115; diseussion, 116-117).—See M et. Abs., th is vol., p. 268.

—S. G.
*High-VeIoeity Tension-Im pact Tests. II . C. M ann (Proc. Amer. Soc. Test. 

M at., 1936, 36, (II), 85-97 ; diseussion, 98-109).—D ata  are  presented to  show 
definitely th a t  high yelocity tests are essential to  reveal tho tru e  dynamie 
properties o f m aterials. Tho results obtained fu rth er indicate th a t  in  tho 
selection of m aterials for use under conditions involving dynam ie loading 3 
signifieant factors m ust be considercd, viz. (1) the transition  yelocity w ithin 
which norm al m ateriał bchaviour m ay be cxpected ; (2) th e  ratio  of to tal 
energy yalue to  mass or volume of m ateriał invo lved ; (3) the effect o f surface 
irregularitics such as tool m arks, sizo and  form  of fillets, &c. The high- 
yelocity tension-im pact m achnie designed and  built for th is investigation is 
described, and  an  appendix gives the  m athem atical derivation of the eąuation 
used to ealculate the energy reąuired  for rupturo . D iagram s and photographs 
o f typical fracturo transitions are presented, showing th e  effect o f yelocity 011 
both ferrous and  non-ferrous m aterials (steels, rolled manganeso-bronze, and 
rolled silicon-bronze).—S. G.

♦Applications of the Wedge Extensometer. W ilbur M. Wilson (Proc. Amer. 
Soc. Test. M at., 1936, 36, (II), 807-812; diseussion, 813-814).—The wedge 
extensom eter, as its  nam e suggests, is an  extensom eter in  which th e  properties 
of th e  wedge are used as a  means o f m ultiplying a  yery  smali cliangc in distance 
between two points, thereby  m aking possible a  more accurate m easurem ent 
o f the change. T he instrum en t when used by  a  sldlled operator is both 
reliablo and  sensitive. I t  is lim ited in  its field o f applieation b u t, fortunately,
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can be used in  situations to  which o ther extensom eters aro nofc adaptablc. 
W. describes several adapta tions of th e  instrum ent as used by him and by 
assistants working under his direction.— S. G.

♦Photoelectric Extensom eter for Very Smali Gauge-Lengths. E . L ehr and H . 
G ranacher (Forsch. Ingenieurwesens, 193G, 7,201).— Correction of tlie eąuation 
for /  on p. 74 of the original paper (seo M et. Abs., th is yol., p. 569).—S. G.

H ardness of Metals. Gastone Guzzoni (Rivista d'Artigliera e Genio, Suppt. 
Tecnico, 1935, May, 141-160).— S. G.

*On the Relation of Various Types of Hardness Number. Isam u Igarashi and 
Reijiro T aketom i (Sumitomo K inzoku Kógyo K evkyu Hokoku (Res. Rep. 
Sumitomo M etal Industries, Ltd.), 1936, 2, (6), 558-584).— [In  Japanese.] Tho 
relationships were determ ined by m easurem ents o f the hardness in  various 
s ta tes of such alloys as D uralum in, nickel-bronze, dynam o bronze, and  nickel- 
ehrom ium -m olybdenum  stccl. The results are given in tlie form o f diagram s 
and  tables.—S. G.

♦Influence of the Thickness of the Specimen on Hardness Determinations.
G. W elter and  A. Bukalski (Wiadomości Insty tu tu  Metalurgji i  Metaloz­
nawstwa (Warszawa), 1936, 3, (3), 142-148).— [In  Polish, w ith German sum ­
m ary.] Vickers pyram id hardness tests on stccl and  Armco iron w ith  a  load 
o f 5 kg. show th a t th e  minim um  thickness of sheet for accurate hardness 
tests is 0-2 mm. for hard  m etals and 0-6 mm. for softer m etals (V .P.H. 100- 
200). The yalues obtained v a ry  som ewhat w ith  the natu rę  of the surface, 
and  w ith  the presence or absence of a  lubrican t thereon.—A. R . P .

The Hardness of Metals a t High Temperatures. A. M. B orzdika and  
N. M. Orlov (Zavodskaya Laboratoria (Works' Lab.), 1934, 3, 1015-1023).— 
[In  Russian.] Discusses m ethods of determ ination.—S. G.

♦The Meaning and the M easurement of Hardness. (Mahin.) Seo p. 641.
♦A Hardness Tester for Microscopical Objects. E . M. H . Lips and  J .  Saclc 

(Naturę, 1936, 138, (3486), 328-329).—A description is given of a  hardness 
tes te r o f the Vickers diam ond type, th a t  can bo applied exactly  on the optic 
axis o f a  microscope. I t  is possible by  th is means to  apply the te s t to  any 
desired microscopic constitucnt o f a  specimen. Photographs are givcn to  
show tho type of result obtained.—B. C.

New Hardness Testing Machines. W alter ITengemiililo (Stahl u. E isen, 
1936, 56, (37), 1017-1025).—A review o f the im provem ents during the las t 
decade in appliances for measuring hardness, w ith  descriptions and illustrations 
o f : Brinell m achines for largo picees such as steel ingots and earriage tyres, 
for angular picees up  to  1000 mm. in d e p th ; ąuick acting y e t sensitive liand- 
worked m achines; Rockwell machines for largo pieces and  also for th in  plates 
for which the ordinary apparatus is no t suitablo; combination machines 
capablo ofgiv ing Brinell, Rockwell, and  Vickers num bers; tho Monotron tester 
in which an arrangem ent is used to  determ ine th e  hardness a t  a  predeterm ined 
depth  beneath the su rface ; yarious types of tho Scleroscope machinę, in  the 
newest of which the ham m er is held a t  th e  highest po in t i t  reaches ; and  tho 
Sklerograph and Duroscope, which are modifieations of tho scleroscope prin- 
ciplc. A discussion ensues on th e  relativo accuracy of the hardness figures 
obtained w ith  th e  b e tte r class machines.—W. A. C. N.

Hardness Testing. ------  (Metallurgist (Suppt. to  Engineer), 1936, 10,
188-190).—A sum m ary of papers by W. Hcngcmuhle (preeeding a b s tra c t) ; 
and- by S. N . Petrenko, W. Ram berg, and  B. Wilson (Met. Abs., th is  vol., 
p. 411).—R . G.

Greater Rapidity with the Vickers Hardness Tester. ------  (W ild-Bar field
Ileat-Treat. J ., 1936, 2, (1), 6-7).—A sliding table  a ttachm en t is used whereby, 
a fter th e  impression has been made, the object is moved to register exactly  
beneath  the microscope.—W. A. C. Ń.
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Diamond Hardness Testing. A. Moyer (Tech. Zentr. prakt. Melallbear- 
beitung, 1935, 45, (21 /22), 636-637).— Sliort descriptions o f one laboratory  and 
tw o works’ hardness testing  machines. The necessary ąualities in  th e  dia- 
m onds used for inden tation  purposes are deseribed, as is also the  proper m ethod 
of m ounting.— W. A. C. N.

Tentative Method o£ Test for Flexivity of Thermoflex (Therm ostatie Metals)
(B 106-36T). ------  (Book o f A .S .T .M . Tentative Standards, 1936, 360-365;
and  Proc. Am er. Soc. Test. M at., 1936, 36, (I), 765-770).—This m ethod is 
in tended to  cover th e  determ ination  o f tho flcxure-tem peraturo oharaeteristics 
o f thermoflcx (therm ostatie motals) in  tho form of fia t strips. Tho cliar- 
acteristics o f thermoflex are determ ined as a  wholo when tested  in the form of a 
fiat strip . N o account is taken  of th e  oharaeteristics o f the individual com- 
ponents. Tho proceduro involve3 changing the  tem peraturo  of a  strip  of 
thermofiex and  obtaining yalues indicating tho response to  tem perature  
changes, or tho flexiyity, by caleulation from  tho tem peratures, dimensions of 
specimen, and  relative m ovem ent o f gauge-points on th e  specimen.—S. G.

A Photoelectric Apparatus for Delineating the Size Frequency Curve of 
Clays or Dusts. E . G. R ichardson (J. Sci. Instrum ents, 1936, 13, (7), 229- 
233).—S. G.

Report of [A.S.T.M.] Committee A-6 on Magnetic Properties. Thomas 
Spooner and  R . L. Sanford (Proc. Am er. Soc. Test. M at., 1936, 36, (I), 114— 
218).—Recomm ends for adoption as stan d ard  the  ten ta tive  definitions of 
term s, w ith  units and  symbols, relating  to  m agnetic testing  (seo Met. Abs., 
th is vol., p. 50).—S. G.

*The Detection of Flaws in Ferrom agnetic M aterials by Means of the Filings 
[Feilspane] Process. Johannes K rause (Forschungsarbeiten iiber Metall- 
kunde -u. Itdntgenmeiallographie, 1934, (16), 54 pp.).— A suspension of very 
finely powdered iron in  oil is spread over th e  polished surface of th e  m ateria! 
in  a  m agnetic field. Flaws, superficial o r deep-seated, in  tho m ateriał are 
revcalcd by non-uniform ity o f the superficial m agnetic field, as revealed by tho 
disposition of th e  iron particles along th e  lines o f m agnetic force. Tho m ethod 
can be applied to  either piane or rounded surfaces. 57 illustrations are given.

R A D IO L O G Y .

fX -R ay Shadow Photographs of Metallie P lant and Their Densographic 
Valuation. Maximilian (Freiherr) von Schwarz (Forschungsarbeiten iiber 
Metallkunde ti. Rontgenmetallographie, 1936, (8), 35 pp.).—X -ray  photographs 
are given o f m etallie p lan t, principally o f alum inium , alum inium  alloys, and 
cast steel, tak en  in  order to  de tec t constructional flaws, and  a  m ethod o f evalua- 
tion  of such photographs is deseribed. Essentially, th e  m ethod consists in 
illum inating successive p a rts  o f tho X -ray  photograpli w ith  light o f a  constant 
in tensity . The transm itted  light falls upon a  light-sensitive celi, and  the 
electric current generated is employed to  deflect a  galvanom eter. The gal- 
vanom eter deflection is recorded upon photographic papor, and a  record of 
the transparency of the X -ray  photograph in  its  yarious parts  is thus obtained. 
T he m ethod has been applied to  the determ ination o f tho thiekness of concave 
and  convex lenses, the  eontour and  wali thiekness o f borings in  alum inium , 
tho porosity  of castings, &c.—J . S. G. T.

Report on the Use of X-Rays in  the Testing of Oxy-Acetylene W elds. L . C. 
Perciyal and  C. Coulson-Smith ( X I I t h  Internat. Congr. Acet., Oxy-Acet. Weld, 
<i- Allied In d ,, 1936, Proc., 1936, 2, 522-539; also (abridged) Welding Ind ,, 
1936, 4, (5), 180-187; and  Mech. World, 1936, 100, (2588), 123-124, 126).— 
A frank  account of the  au thors’ first experience in th e  applieation of radio- 
grapliy  to  th e  testing  of welds, which consisted of a tliorough exam ination of
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smali test-welds, a complete welded Container, and synthetie test-pieces. 
The test-welds and the Container were sectioned and the results of micrographic 
and macrographic oxamination are compared exactly w ith tlie radiographs.

— H. W. G. H.
X -Ray Testing o£ Welds. R . Berthold (X I I t h  Internat. Congr. Acel., 

Oxy-Acet. Weld. <Ss A llied Ind ., 1936, Proc., 1936, 2, 543-551 (in German), 
552-500 (in English)).— S. G.

On the Detection o£ Flaws and the Exposure Relation in Transmission 
X-Ray Photography. I.—The Detection of Flaws in  Radiography of Iron.
E . A. W. Muller and  W. E . Schmid (Z. tech. Physik, 1936, 17, (6), 190-197).— 
The estim ation or detection of yariations of faults in iron samples is descrihed. 
The relation  between cxposure, thickness o f iron, and density  o f image on the 
film is given, and  quan tita tive  results are obtained from  these d a ta .—B. C.

The Im portanee of X-Ray Exam ination of Macrostructures and Crystal 
Structure for the Foundrym an. E . Schiebold (Internat. Giessereikongress, 
Dusseldorf, 1936, Tech.-wiss. Yortrage, 1936, (31), 40 pp.).— [In  German.] 
The na tu rę  o f X -rays, m ethods of producing them , and  the ir properties aro 
explained a t  some length. Commercial outfits for engineering radiology and  
an  elaborate mobile eąuipm ent are described. Applications of radiology to  
th e  exam ination of castings and  control o f foundry  technique are discussed 
and illustrated  by m any radiographs and photom icrographs of typical defects. 
The use o f gam m a radiation  and  X -ray  crystallography is discussed more 
briefiy.—H . W. G. H .

X-Ray Techniąue in Metal Industry. F . W ever (Tech. Zentr. prakt. Metall- 
bearbeitung, 1935, 45, (17/18), 457-459).— X -ray exainination o f welding rods 
has shown th a t  apparen tly  sim ilar m aterials have serious defects which would 
m aterially  affect the work to  which they  were applied. Porosity  and  o ther bad 
fcatures o f th e  rods seem to  be transm itted  to  the welds in  such a m anner th a t 
X -ray  exam ination is the sole conclusiye means for the ir detection. I t  is 
shown th a t  the presence o f these im perfcctions m ay be correlated w ith 
yariations in m echanical properties.—W. A. C. N.

X-Rays in Industry. F . G. B re tt (Discovery, 1935, 16, (184), 109-111).— 
An illustrated  reviow of industrial radiography, w ith  special refereneo to  the 
testing of castings and  welds.—P. M. C. R .

X I I—TEMPERATURE MEASUREMENT AND CONTROL
(ContLnued from pp. 670-072.)

Developments in Temperature Measurement and Control. A. F . Brownlee 
(Heat-Treat. and Forging, 1936, 22, (9), 465—469, 478).—A generał suryey of 
im provem ents in potentiom eter-type pyrom eters and system s of valye control. 
In  m odern furnaces, tem perature  osciUations have been reduced to  as Iow as 
2° F .—J . C. C.

Controlling the R ate of Heating. Adam  M. Steever and L. A. Lindberg 
(Indust. Heating, 1936, 3, (1), 51-54).—A n autom atically  controlled system  
of heating, depending on th e  jo in t effect of a  ro ta ting  cam and  an  attached  
carriage carrying a m ercury switcli. The la tte r  is moved along the cam by a 
worm operated by the control pyrom eter.—W. A. C. N.
'  An Adjustable Sensitive Thermoregulator. J .  Y. Yee and R . O. E . Davis 

(Indust. and Eng. Chem. (Analyt. Edn.), 1936, 8, (6), 477).—The regulator 
consists o f a  thin-walled (0*8 mm.) Pyrex  tube w ith a  num ber of th inner walled 
(0-2-0-3 mm .), inw ardly-directed indentations regularly disposed in  it—these 
account for th e  rapid response of the instrum ent. The tube is fillcd w ith 
m ercury and  has a t  the top  a  special adjusting mechanism sealed in, for details 
of which and a diagram  of the  apparatus th e  original m ust be consulted.

—A. R. P.
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W orking Temperature of Bimetal Thermostat. M. O yam a and  K . H onda 
(Dcnlci Gakkwai Zasshi (.7. Inst, Elect. Eng. Japan), 1936, 56, (5), 677-678).— 
[In  Japanese.]—S. G.

Studies in Optical Pyrometry. F . A. Cunnold (Abslracls Dissertalions Dr.- 
Phil. Univ. Oxford, 1936, 8, 80-82).—Discusses tho calibration of disappearing- 
filam ent pyrom eters.—C. E . R .

Temperature M easurements W ith the Disappearing-Filam ent Optical 
Pyrom eter. W. E . Forsy the (Trans. Am er. Inst. M in , M et. Eng., 1936, 120, 
171-188).—D ifferent forms of optical pyrom eters are discussed, and their 
disadvantages for m easuring high tem peratures pointed out. The choico of 
thed isappearing  filam ent type for m ost w ork is justified. A tten tion  is directed 
to  th e  use of a m onochrom atic screen, calibration m ethods are  described, 
together w ith accuraey tests and  yarious corrections w hich m ust be applied. 
T rea tm en t of non-radiating  bodies, like black bodies, is discussed.—E . J .  G.

A Precision Optical Pyrometer. M. Milford, R . J .  Braccy, F . A. Cunnold, 
and  A. C. E gerton  (J. Sci. Instrum ents, 1935, 12, (3), 80-84).—Describes a 
disappearing filam ent pyrom eter o f rigid construction for precision work, 
giving a lternative overall magnifications of 20 and  5 and  provided w ith 
special monochrom atic filters in th e  red  and  green and  absorption screens for 
tlie m easurem ent o f very high tem peratures.— S. G.

*A Simple Portable A radiant Convection Pyrometer. F ran k  T . B arr and 
R ichard  F . Berger (Indust. and Eng. Chem. (Analyt. E dn.), 1936, 8, (5), 393- 
395).—T he instrum en t is designed for m easuring tlie tem peraturo of ho t gases 
flowing from  a  furnacc. Two types are  illustrated , and  typical calibration 
eurves given.—A. R . P .

M athematical Theory of the Thermoelectric Couple. A. Tichonov (Compt. 
rend. Aead, Sci. U .R .S .S ., 1935, [N .S .],4 , (4/5), 177-182).— [In  French.]—S. G.

Some Metallurgical Applications of the C-SiC Thermocouple. G. R. 
F itte re r (Trans. Am er. In s i. M in . M et. Eng., 1936,120, 189-202; discussion, 
202-216).— See Met. Abs., th is yol., p . 316.—S. G.

Porcelain Sheaths for Thermocouples. V. T aranenko (Zavodskaya Labora­
toria (W orks’ Lab.), 1934, 3, 1038).— [In  Russian.] By heating w ith  borax 
and  silica, a  p la te  o f porcclain is fused to  one end of a  porcelain tube.—S. G.

Pyrom etry in Industry. Charles E . Foster (W ild-Bar field Ileat-Treat. J ., 
1936,1, (8), 106-108).— S. G.

Recent Revisions of High Temperatures. H . T. Wensel (.7. Am er. Ceram. 
Soc., 1936, 19, (3), 81-86).— W. points o u t th a t , to  convert tem perature  yalues 
recorded in tlie lite ra tu re  to  th e  p resent In ternational T em perature Scalę, a 
correction m ust be applied which is calculated from th e  constants th a t  define 
the particu lar scalę on which th e  rccordcd yalues are expressed. Applying the 
same corrections to  all preyious scales leads, in m any cases, to  yalues which 
dep art from th e  present scalo more th a n  th e  yalues actually  recorded. Ex- 
amples are giyen showing th e  proper m ethod of converting tem perature  yalues 
based on Wien’s law to  th e  In ternational Scalc.— C. E . R .

X III.— FOUNDRY PRACTICE AND APPLIANCES

(Continued from pp. 572-580.)

Removal of Gases from  Molten Metal. K . V. Peredelskiy (Liteinoe Delo 
( Foundry Practice), 1936, (8/9), 13).— [In  Russian.] Describes the teclinique of 
rem oying gases from m olten m etal by yacuum  trea tm en t for 2 -3  m inutes 
before pouring.—N. A.

*Capillarity as a Factor in  Foundry Practice. A lbert M. Portcv in  and  Paul G. 
Bastien (Proc. Inst. B rit. Found,, 1935-1936, 29, 88 -116 ; discussion, 117— 
118; and A lum in ium  and Non-Ferrous Rev., 1936, 1, (10), 462-470).—Seo 
Met. Abs., th is  vol., p. 317.—S. G.
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The Evolution oi the Chill-Casting. G. Rivoiro (Itcv. Fonderie moderne, 
1936, 30, 138-140).—llead  a t  tho Foundry Congress a t  Brusscls. An account 
of tlie deyelopm ent of chill-castings w ith particu lar refcrcncc to  alum inium 
alloys, brass, and  alum inium  bronze.—W . D. J .

♦Shrinkage During the Solidification o£ Aluminium Alloys. Vaughan H. 
S to tt (•/. Inst. Metals, 1936, 59, 73-S2).—I f  a  m olten pure m etal or a  eutectic 
alloy bc solidified upw ards in a  bottle-shaped yossel w ith a  long narrow  neck, 
i t  is possible to  obtain an  ingot free from cavities and to  meaśure the shrinkage 
during solidification by direct observation of tho deseent of th e  liquid in tlie 
neck of tho yosscl. Measurements mado in  th is w ay for alum inium and  its 
eutectic w ith Silicon are in close agreem ent w ith thoso of Edw ards (Chem. and 
M et. Eng., 1921, 24, 61; 1923, 28, 165), who used a different m ethod. Cal- 
culations based on th e  d a ta  of Edw ards and  others, show th a t the shrinkage of 
tho commercial alum inium -rich alloys no t containing Silicon, is usually 
between 6-5 and  8% . The presence of Silicon results in a m arked lower- 
ing of the shrinkage. I t  is pointed ou t th a t  although theso results have a 
bearing on tho form ation of pipes in castings, i t  m ust n o t be supposed th a t tho 
size of a  pipę in given circumstanccs is proportional to the shrinkage of the 
m etal during solidification. F o r a detailed discussion o f th is m atte r the reader 
is referred to  a  paper by E dw ards and Gammon (Chem. and M et. Eng., 1921, 
24, 338).—V. H . S.

fNew Scientific D ata and Practical Results with Silumin. E . Scheuer (Tech. 
Zentr. prakl. Metallbearbeitung, 1936, 46, (11/12), 406-410, 477-480, 552- 
555).—Tho fluidity o f alum inium -silicon alloys, as determ ined by the m ethod 
of Portev in , Bastion, and  Courty, inereases continuously from th e  lim it of 
solid solubility o f Silicon in  the alum inium , and is related to  th e  peeuliar type 
óf the prim ary  Silicon crystals which separate. Yero has shown th a t  hot- 
shortness is to  bo expected if  less th an  12-13%  of still-fluid m ateriał surrounds 
already solidified crystals. I f  th e  am ount is greater th an  th is, there is the 
possibility o f a  crack already formed being re-filled w ith m elt and thus healed. 
Sphorical or radially  elongated inter-granular holes form , respectiyely, in the 
free m elt when th e  solidification in terval is smali, or in  a netw ork o f crystals 
already in  being. The neeessity for adeąuate  opportun ity  for th e  rem oval of 
gases from castings is illustrated  by diagram s and microsections. I t  is obseryed 
th a t  i t  m ight bo adyantageous to  develop o ther eutectic alloys for castings, 
bu t i t  is also noted th a t  in  those alloys which lic near to  th e  puro m etals there 
is the  danger th a t  b y  smali additions such eutectics m ay form  several phases 
w ith intrinsically lower m elting points w hereby th e  advantago m ay become 
illusory. The mechanism of refining of tlie structure  o f Silumin by means of 
sodium or eerta in  o f its salts is discussed. The properties and  characteristics 
of Silumin y  are roviewed and portrayed in a  series o f curyes.—W. A. C. N.

Aluminium Alloys and Their Castability. R . Irm ann  (Tech. Zentr. prakt. 
Metallbearbeitung, 1935, 45, (19/20), 502-505).— A study  o f castability  from the 
points o f view of fluidity, piping during solidification, hot-shortness, and  con- 
traction  ; such factors as casting and mould tem peratures, speed of cooling, and 
natu rę  o f mould are also considered. Among o ther conclusions it  is no ted  th a t  
tho fluidity o f Anticorodal a t  700°-750°C. inereases rapidly if tho mould 
tem perature  is m aintained above 500° C., while a  liighor casting tem peraturę 
results in  an alm ost linoar increase in  the fluidity ; th e  use o f a  flux inereases 
f lu id ity ; as tho Silicon content inereases, tho fluidity first deereases and then 
inereases sh a rp ly ; the gain in  fluidity by inereasing tho casting tem peraturo 
m ay result in severe and dangerous piping. Com paratiye results are given for 
the tensile streng th  and  elongation of Silumin, Peralum an I I ,  and  A lufont I I ,  
cast under yarying conditions of m elt and  mould tem peratures.— W. A. C. N.

F iftieth  Anniyersary Marks Progress in Casting Aluminium. H . J .  Rowe 
(Foundry, 1936, 64, (2), 22-24, 63-64, 66, 69).—A generał account of alum inium
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alloy foundry practice. Tlie selcction of moulding sands, tho placing and 
design o f gates and  risers, tlie use o f chills, and tlie control of melting and 
pouring tem peratures are  among tlie points discussed.—J . C. C.

Recent Developments in the M anufacture of Light Metal Castings. W. 
Linicus (Internat. Giessereikongress, Dusseldorf, 1936, Tech.-wiss. Vortrage, 
1936, (21), 7 p p . ; and  (abstract) A lum inium  and Non-Ferrous Iłev., 1937, 2, (4), 
152).— [In  German.] Sce M et. Abs., th is vol., p. 573.—S. G.

Aluminium for Plym outh Pistons. E . S. Chapm an (Automotive In d ., 1936, 
74, (18), 639-640).—Sum m ary of a paper read before tho Society o f Auto- 
m otivo Engineers. The alloy used for casting th e  elliptical piston skirts of 
P lym outh  engines contains 6-25-7-75% copper, 5 -6%  m agnesium , and  smaller 
am ounts of iron, magnesium , and  zinc. The casting, m achining, drilling, and 
anodizing of the pistons aro described.—P. M. C. R .

Points of View in the Use of Scrap in the Aluminium Foundry. R . Irm ann  
( Internat. Giessereikongress, Dusseldorf, 1936, 'Tech.-wiss. Yortrage, 1936, (23), 
6 pp.).— [In  G erman.] See Met. Abs., th is vol., p. 574.— S. G.

Founding Aluminium Bronze Castings. M. T. Ganzauge (Foundry, 1936,
64, (6), 24-25, 82, 84).— In  m aking alum inium  bronze castings, chills and large 
risers m ust be proyided to  control solidification and allow for the large shrinkage 
o f the a llo y ; and pouring m ust be steady  and  regular, liorn gates being 
advisable, to  prevent inclusions of th e  oxide film. Largo moulds m ay be 
filled w ith  carbon dioxidc before pouring. Founding m ethods for producing 
solid balls, valve seats, and  a  large cylinder casting are  described in  detail.

— J . C. C.
The Properties, Use, and M anufacture of Lead-Bronze. F . H ohno (Internat. 

Giessereikongress, Dusseldorf, 1936, Tech.-wiss. Yortrage, 1936, (20), 4 pp.).— 
[In  German.] Tho miscibility gap in  th e  lead-copper alloys causes segregation 
difficulties in  casting. These m ay be reduced by superheating and  by alloying 
w ith  elem ents which reduco tho gap, e.g. niekel and  sulphur. The principal 
application of lead-bronzes is bearings, b u t th ey  are also used for pressure 
castings and  for resisting the  corrosivo action of sulphurie and  sulphurous 
acids. F o r good wear-resistanee, th e  lead content should be high (up to  25%) 
and  th e  tin  content low (less th a n  5% ), b u t whero good mechanical properties 
aro reąuired  in  addition  to  wear-resistance, a  lead content o f 12-15%  w ith 
8-10%  tin  is recom mended. W ear-resistanco of sand-castings is usually 
higher th a n  th a t  o f chill-castings.—H . W. G. H .

Recommendations for Two Leaded Gun-Metals. N on-Ferrous Sub-Commit- 
tee of th e  T echnical Com m ittee (Proc. Inst. B rit. Found., 1935-1936, 29, 349- 
359 ; and  A lum in ium  and Non-Ferrous Be.v., 1936, 1, (9), 423-426).—See Met. 
Abs., th is  yol., p. 318.— S. G.

The Casting Alloys E lektron and Hydronalium. P . Spitaler (Internat. 
Giessereikongress, Dusseldorf, 1936, Tech.-wiss. Yortrage, 1936, (24), 6 pp.).— 
[In  German.] Typical magnesium casting alloys and  th e ir properties are 
tabu la ted . The special m ethods necessary for m elting and  casting are dc- 
scribed, viz. tlie use o f a  special fiux (“ E lrasal ” ) and  tlie addition  of sulphur 
and  boric acid to  th e  m oulding sand. The effect o f constitution on shrinkage 
phenom ena, tho advantages of side-pouring, and  th e  detrim ental effects of 
ab ru p t changcs of section are discussed. Tho alum inium-base alloys of the 
H ydronalium  type  contain sufficient magnesium to  necessitate foundry 
practice very  sim ilar to  th a t  reąu ired  for E lektron. The eharacteristics of 
each group of alloys and  some typical applications are  described.—H . H .

Magnesium and the U ltra-Light Alloys. P au l B astien (Techniąue modernę, 
1936, 28, (2), 39-41).—The eharacteristics o f suitable fłuxes for use in  tho 
m elting of magnesium and  its  alloys are discussed, and  brief accounts are given 
of th e  rem oval o f im purities from the m elt, and  of the production of sand-, 
chill-, and  die-castings.— P . M. C. R .
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M anufacture o£ Nichrome. R . V. Popov ( Veslnik Melallopromishlennosli 
(Messenger Metal Ind.), 1935,15, 87-103 ; Clicm. Zentr., 1935, 106, (II), 3290 ;
C. Abs., 1936, 30, 8129).— [In  Russian.] A report on tho m anufacture of 
Nichrom e in crucibles or in  tlie electric furnace. Tho purity  o f tlie nickel and 
chrom ium  to  be used is of particular im portance. The deoxidizing agenta used, 
and  heat-trea tm en t and working of the Nichrom e obtained are discussed.— S. G.

*The Deoxidation of Silver Alloys. H . R oters (M itt. Forschungsinst. 
Eddmetalle, 1936, 10, (8/9), 89 -96 ; 1937, 10, (10/11), 101-108).—A lengthy 
sum m ary of recent work o f R aub, K laiber, and R oters published in Metall- 
wirtschaft, 1936, 15, 765, 785 (Met. Abs., th is vol., p. 472).—A. R . P .

Eliminate Defects [in Castings] by Avoiding Common Pitfalls. N. K . B. 
P ateh  (Foundry, 1936, 64, (9), 25, 73).—The ill effects o f excess m oisture in 
moulcling sand, of loose or weak core prin ts, and  im proper pouring, are discussed.

—J . C. C.
West Coast Shop Makes Castings in Wide Variety. P a t  Dwyer (Foundry, 

1936, 64, (5), 42 -44 ,106 ,109).—The eąuipm ent of tho E nterprise Foundry Co., 
San Francisco, Cal., U .S.A., is described. H eayy non-ferrous castings, such 
as A dm iralty bronze torpedo tube sleeves, are cast in  the iron foundry, tho alloy 
being m elted in  a  cupola w ith a  reduced charge and  a low blast pressure.

— J . C. C.
Melts Scrap Metal in  Brass Foundry. ------ (Foundry, 1936, 64, (3), 26-27,

6S).—An illustrated  account o f the equipm ent and operation of a typical 
American jobbing brass foundry.—J .  C. C.

Cleaning Castings. P . W. Peel (Engineer o f Ind ia , 1936, [N.S.], 4, (2), 
55-57).—The cleaning o f castings in tho ra ttling  barrel and  by m eans of 
sand-blasting is described, w ith a noto on tlie protection of workers from 
dust.—P. M. C. R .

W hat Points Must Be Observed in the Construction of Moulding Boxes ?
G ustay K rebs (Giesserei-Praxis, 1936, 57, (43/44), 476-478).— A contirjuation 
of tho article (see Met. Abs., th is vol., p . 472). K . tabu lates the standard  
dimensions of sm ali and  m edium size moulding boxes, and  discusses the 
streng th  and thickness of tho walls, sand-retaining flanges and  bars, tho 
construction of moulds for large special castings and  of screwed moulds, and  the 
dressing of moulds.—J . H . W.

W hat Can Practice Expect from Moulding M achines? U . Łoliso (Internat. 
Gicssereikongress, Dusseldorf, 1936, Tech.-m ss. Vorlrdge, 1936, (4), 11 p p . ; 
also Found. Trade J ., 1936, 55, (1058), 407-410; (1059), 4 3 3 4 3 5 ; and 
Giesserci, 1936, 23, (19), 480-489).— [In  German.] The im portance of correct 
choice and  trea tm en t of sand for machino-moulding is emphasized, the 
superiority  of th e  “  aerato r ” over simple riddling being explained. The 
yarious types of machinę available aro then  roviewed, viz. pin-lift w ith  and  
w ithout stripp ing-p la te ; plain squeeze w ith  lowering of p a tte rn ; jo lt-ram  
turnoYcr, semi- and  completely shockless jo lt- ra m ; jo lt-ram  and  sąueeze; 
and sandslingers, m echanical and  pneum atic. The principles and  efficiency 
of tho yarious ram m ing m ethods aro briefly discussed w ith  refereneo to  tho 
type of mould. A w arning is given against th e  idea th a t  any  unskilled m an 
can obtain 100%  results from a moulding machinę.—H . W. G. H.

* Action of Sąueeze Type Moulding Machinę. Sigeyosi T anaka (Trans. Soc. 
Mech. Eng. Japan, 1936, 2, (7), 257-263).— [In  Japanese, w ith English sum- 
m ary in suppt., pp. 73-74.] A cylindrieal fiask filled w ith moulding sand con­
tain ing 10% m oisture was sąucezed in a sąueeze type  moulding machinę by 
compressed air, tho pressure o f which a t  the  a ir receiver was 4-22, 4-92, 5-62,
6-33, or 7-03 kg./em .2; and  th e  in itial upw ard yelocity, tim e reąuired  to 
sąueeze, sand thickness after sąueezing, and  the downward yelocity were 
m easured by kim ographs of th e  ram  m otion. The maxim um  pressures and the 
work done inereased directly in proportion to  tlie a ir pressure. Sand was also

3 B
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sąucezed in  a  fiask w ithout p a tte rn , and  th e  m ould cu t into halves and  tho 
m ould hardness m easured w ith a D ietert mould-hardness tester. The hardness 
inereased w ith air pressure, th e  m axim um  hardness was a t  j  o f tho to tal 
height, and tho softest p a r t  was a t  tho cireumferenco of the  bottom .—J .  W . D.

Oil[-Sand| Cores and Their Testing. H . N ipper (Internat. Giessereikongress, 
Dusseldorf, 1036, Tech.-wiss. YortrOjge, 1936, (29), 10 p p . ; and  Found. Trade 
J .,  1937, 56, (1081), 368-370 ; (1082), 386-3S7).— [In  Germ an.] T he influence 
of th e  yarious characteristics o f sand and  oil is described w ith reference to  the 
properties o f tlie oil-sand and  th e  green core, tho behayiour o f the core during 
baking, and  its properties in service. D etails are given of a  m ethod of testing 
th e  binding strength  of oils them selves : m etal or ąuartz  rings aro stuck edge 
to  edge by a  film of oil, bakcd under standard  conditions, and pulled apart. 
The te s t is said to  be very  sensitivo and  to  enable the optim um  drying condi­
tions to  be determ ined for different oils. Microscopic exam ination, com­
pression, shearing, and  perm eability tests are discussed and  a review is given 
of cxisting knowledge on gas evolution during baking and  casting.

—H . W. G. H .
Foundry Parting Powder. M aurice B a rre tt (Chem. and Ind ., 1935, 54, (41), 

902).—The characteristics o f a satisfactory “ parting  pow der ” are discussed ; 
these depend on the presence of a  w ater-repellent m ateriał and  of fine sand. 
A m ethod of incorporating alum inium  steara te  is described.—P. M. C. R .

Influence of the A mount of Compression of Moulding Sands on Their 
Foundry Properties. F r. PiSek and B. H olm an (Internat. Giessereikongress, 
Dusseldorf, 1936, Tech.-wiss. Yortrage, 1936, (26), 13 pp.).— [In  German.] 
N um erous tests are described from w hich the influence of compression on the 
perm eability and  bond strength  of twelvo moulding sands is shown. Tho 
im portanee of tho degreo of sensitivity, in  these two properties, to  yariation  
in  the am ount o f compression is emphasized and  curves aro given, relating 
“  perm eability-sensitivity ” and “ bond-strength-sensitivity  ” to  more easily 
determ ined properties, such as the  compressive strength .—H . W. G. H .

♦Composition and Its Effect on the Properties of Mould and Core-Sand Mix- 
tures at Elevated Temperatures. F . H udson (Proc. Inst. B rit. Found., 1935- 
1936, 29,155-188; discussion, 188-201).—See Met. A bs., th is vol., p. 319.—S. G.

Soot in  Moulding Sand. A. R odchuser (Gjuteriet (Foundry), 1935, 25, 99- 
103; C. Abs., 1936, 30, 2890).— [In  Swcdish.] Soot in moulding sand will 
p reven t the sand from  sticking to  tho m etal. This sticking is caused by  the 
oxides w hich are form ed on th e  surface of the m olten m etal, and which react 
w ith  the  sand to  form silicates. A given am ount of soot will produce a 
reducing atm osphere in  which the m etal cannot oxidize.—S. G.

*Contribution to the Evaluation of the Bonding Agent in Moulding Sands. 
Eugen Schneider and  Max Paschke (Internat. Giessereikongress, Dusseldorf, 
1936, Tech.-wiss. Yortrage, 1936, (27), 8 pp.).— [In  German.] The am ount of 
“ clay m a t te r !1 determ ined by th e  flotation m ethod is no t a  true  criterion of 
th e  ąuality  o f th e  bond, which depends also on the  grain-size and  sliape of the 
m inerał eonstituents. By isolating the binders o f th ree different grades of 
sand and  using them  to  m ake synthetic sands w ith  the samo grade of ąuartzite , 
a  m easure of their tru e  yalue as bonding agents was obtained. I t  was found 
th a t  th e  binder w ith tho highest content o f colloidal clay gave th e  lowest bond 
streng th  results, and  vice versa, and  i t  is concluded th a t  tho s tructu re  of tho 
clay m atte r and th e  colloidal substances present are im portan t factors reąuiring 
inyestigation.—H. W . G. H .

*Test on the Improyed Apparatus of M. Girardet for the Measurement of 
the Cohesion and the W ork Done in Ramm ing. J .  Fox (Buli. Assoc. Tech. 
Fonderie, 1936, 10, (4), 129-132).— G irard efs  apparatus for th e  inyestigation 
of sand ram m ing has been modified to  include a  reeording dcvice, pressure 
being determ ined by means of a  spring dynam om eter and th e  load being
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applied by  worm gearing. A nietliod for th e  determ ination of m utual ad ­
herence of sand particles is described, curvcs are cited and some cases analyzed.

—W. D. J .
Contribution to the Standardization o£ Sand Testing Methods. F . Boussard 

( Internat. Giessereikongress, Dusseldorf, 1936, Tech.-wiss. Vortrage, 1936, (28), 
10 pp.).— [In  French.] See M et. Abs., th is yol., p. 578.—S. G.

The Reconditioning of Used Foundry Sand. A. G. L arkin  (./. Record Trans. 
Junior Inst. Eng., 1936, 46, (11), 499-501).—S. G.

Reclam ation, Conditioning, and Handling of Foundry Sands. L ester B. 
K night, J r . (Iron. Age, 1936, 138, (23), 34-39, 119-120).—See M et. Abs., this 
vol., p. 579—J .  H . W.

Proposed Standard Methods for Testing and Delivery of N atural Moulding 
Sands, and for the Control of Synthetically Prepared Sands. J .  Doskoćil 
(Strój. Obzor, 1935, 15, (4), 49 -52 ; (6), 91-96).—A contribution to  th e  s tan ­
dardization  of moulding sands. Illustrations arc also given of some testing 
devices developed by D .— O. Q.

Report of [A.S.T.M.] Committee B-6 on Die-Cast Metals and Alloys. J .  R . 
Townsend and  P. V. Faragher (Proc. Am er. Soc. Test. M at., 1936, 36, (I), 178- 
181).—Proposcs the revision of th e  ten ta tive  specifications for alum inium- 
base alloy die-castings, involving the dropping of alloy No. V I, modification of 
the composition of alloy No. X II  and  changes in  th e  tables o f properties. Tho 
Committee reports the completion of th e  accelerated corrosion studics after 
1 ycar’s exposurc to  tlie salt-spray te s t o f alum inium  alloys Nos. IV , V and 
Va, and  also physical tes t results. Consideration is being given to  tho conduct 
o f tests to  determ ine strength , hardness, and ageing properties of th e  lead- 
and  tin-base alloy die-castings.— S. G.

The Surface Condition of Die-Castings. R . Schmitfc (Tech. Zentr. pra li. 
Metallbearbeitung, 1935, 45, (15/16), 401-402).—The factors which are im ­
p o rtan t in determ ining surface condition are the tem perature of tho m etal and 
of th e  die, th e  casting pressure, and the natu rę  of the alloy. Failure to  control 
th e  evolution of gases from  the m elt results in surface blisters and o ther im- 
perfections. H ard  spots m ay bc form ed by  exaggerated crystal grow th of 
hard  compounds. D iscontinuities usually arise from an  insufficieney in  the 
m etal stream , or the entrapping o f air.— W . A. C. N .

Temperature Regulation in  Die-Casting Operations. R . Schm itt (Tech. 
Zentr. prakt. Metallbearbeitung, 1935, 45, (21/22), 617-620).—I t  is now firinly 
establislied th a t  a  much stric ter control o f bo th  m elt and  die tem peratures is 
necessary so th a t  properties superior to  those of ordinary castings m ay be 
obtained. Em phasis is laid on th e  necessity o f pu rity  in  raw m aterials, and 
tho selection of the type o f m achinę m ost appropriate to  th e  work in  band. 
An autom atic tem peraturo regulator is draw n and  described.—W . A. C. N.

On the Porosity of Die-Cast Sections. F . B. Lorand (Liteinoe Delo (Foundry 
Practice), 1936, (8/9), 14-16).— [In  Russian.] Tho inevitable occurrence o f 
pores and cayities in  die-castings w ith  th e  present lcyel o f techniąue is ad- 
m itted , b u t in tlie grea t m ajority  o f cases porosity has no adyerse ellect on their 
performance in scrvice.—N. A.

On the Question of the Porosity of Die-Cast Sections from Aluminium Alloys.
B. A. Jungm eister (Liteinoe Delo (Foundry Practice), 1936, (8/9), 17).— [In  
R ussian.] The use o f piston m achines w ith cold cham ber in  casting alum inium  
and  magnesium alloys ensures the optim um  results.—N. A.

Is Porosity Inevitable in  Die-Cast Sections ? E . E . E renburg  (Liteinoe Delo 
(Foundry Practice), 1936, (8/9), 18-21).— [In  Russian.] A reyiew.—N . A.

Normalization of Moulds for Die-Casting. V. M. Plazkiy (Liteinoe Delo 
(Foundry Practice), 1936, (8/9), 4-9).— [In  Russian.] F our types o f moulds 
are described : w ith  ejection by cog transm ission ; w ith mcchanized e jec tio n : 
w ith rcmovablo in se rts ; w ith filling in the piane of the jo in t.—N. A.
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Die-Casting. A. H . M undcy (Proc. Inst. B rit. Found., 1935-1936, 29, 
452-470; discussion, 470-474).—Sec Met. Abs., th is  vol., p. 52.—S. G.

Organization of the Foundry of the P.O.-Midi Railway a t Saint-Pierre-des- 
Corps. L . Audo (Buli. Assoc. Tech. Fonderie, 1936, 10, (7), 247-267 ; and 
(summary) U sine, 1936, 45, (24), 25 -27 ; also Cuivre et Bronze, 1936, 9, (78), 7, 
9 ,11 , 13 ,15 ,17 , 19, 21, 23, 25, 27, 29,31-32).— A description of th e  lay-out of 
the foundry and  the generał in ternal organization, and  of tho costing and 
reąuisitioning operations. A dctailed account is also given of tim e studies on 
typical operations as a basis for costing.—W. D. J .

Foundry Technology as an Introduction to the Education of Designers. 
A. Kessner (Internat. Giessereikongress, Dusseldorf, 1936, Tech.-wiss. Yortrage, 
1936, (3), 6 pp.).— [In  German.] K . claims th a t th e  studen t should consider 
every line th a t  be draw s w ith  vision of tho subsequent patternm aking and 
founding problems, p ractical teacliing of which should be an  essential p a r t of 
his training. Many examplcs aro deseribed and illustrated  to  show the effect 
o f design on th e  s tructu re  of tho  m etal in a casting, on in ternal stresses, and on 
moulding teehnique.—H . AY. G. H .

Modern Statistical Foundry M anagement. H erbert Antoine (Internat. 
Giessereikongress, Dusseldorf, 1936, Tech.-wiss. Yortrage, 1936, (30), 12 pp.)— [In 
German.] A description is given of the applieation of statistical m ethods to 
the control o f pcrsonnel, wages, raw  m ateriał, rejccts, stoek, and accounts.

—H . W. G. H .
Apprenticeship. F ranklin  R . H oadley (Trans. Am er. Found, Assoc., 

1936, 44, 2S9-297). Apprenticeship Plans for Detroit Industries. H . W. 
Bolton (ibid., 298-307). Training Foundry Apprentices in  Cleveland. Jam es
G. Goldie (ibid,, 308-314). Apprenticeship Training—Discussion (ibid., 315- 
323).— S. G.

XIV.— SECONDARY M E T A L S: SCRAP, R ESID U ES, &c.

(Continued from p. 580.)

The Preparation of Cast Blocks from Heavily Corroded A lum inium  Scrap.
R ichard  Thcws (Metall-Woche, 1935, (Dec. 7), 177-178; (Dec. 14), 197-198; 
1936, (Jan . 4), 1-2).—Corroded light-alloy scrap should preferably bo cleaned 
and rem elted before analysis. Methods of cleaning large and  sm ali scrap 
are suggested. Crucible m elting is advisable, except for largo scrap, bu t 
furnace design and  m elting proceduro are discusscd for direct-hcating furnaces, 
as well as for crucible m elting. Modified m ethods aro indicated for liigh- 
silicon alloys. Porosity  of th e  blocks m ay be ayoided by suitable control of 
furnace atm osphere and  tem perature , and  by th e  use o f an appropriato flux, 
th e  composition of which is discussed. A pproxim ate yields are indicated for 
comnion types o f scrap.-—P . BI. C. R .

*Electrolytic Solder. R . P . E . H crm sdorf and M ax H eberlin (Trans. Amer. 
Inst. M in , M et. Eng., 1936,121, 289-295 ; discussion, 295-298 ; and  Met. Ind. 
(Lond.), 1936, 48, (16), 469-471).— Sce Met. Abs., th is vol., p. 128.— S. G.

XV.— FURNACES AND FU ELS

(Continued from pp. 5S0-5S2.)

Recuperation as Applied to Industrial Furnaces. B enjam in Sam pson (Indust. 
Heating, 1936, 3, (2), 102-104, 120).—Special heat-resisting alloys are needed 
for the recupera to rs; th is  results in  g rea ter efficiency of combustion, 
necessitating only a  smali percentage of excess air, be tter control o f furnace 
tem peratures and  more uniform  produets.—W . A. C. N.
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New Laboratory Research Probes Reducing Furnace Atmospheres. E . O.
M attocks (Indust. Ilcating, 1936, 3, (5), 315-316).—T he broad outlines of a 
eurren t reaearch which involves micro-analyses of combustion products and  
an  investigation of the relationship between the cxccss oxygen in flue gases 
rcąuired for complete combustion and  flue gas tem perature. The so-called 
spectral-line revcrsal m ethod is cmployed for high tem perature m easurem ent 
o f tho flue gases.—W. A. C. N.

M easurement of Oil Flow to Furnaces. J . R . Ratcliff ( Wild-Barfield Heal- 
Treat. J '., 1936, 2, (10), 23-26).—Choice of m eter is determ ined by th e  con­
ditions of firing. A flow indicator should be m ounted as close as possible to  
th e  pipe-linc to  obviate solidification. Packed positive, ro ta ting  semi-positive, 
and  m uta ting  disc m eters are described and illustrated .—W . A. C. N.

Trend of Industrial Gas Development in Coventry. W . H ind (Gas World : 
Indust. Gas Supp t., 1936, 8, (8), 8-10).— H . discusses, inter alia, gas-heated 
furnaces for heat-trea tm en t o f alum inium  alloys.—A. R . P e .

The Application of Gas to Bright-Annealing. R alph  H alk e tt (Gas J .,
1936, 213, (3796), 483-484).— An account is given of the applications of town 
gas to  tho bright-annealing of stex-ling silver, pure copper, and  nickel-brass.

—P . M. C. R .
Gas-Heated Tempering Furnaces. A. J . G. Sm ith (G asJ., 1936,215,660).—  

Forced circulation by  fan of the atm osphere of a furnace for tem peratures up 
to  650° C. accelerates heat transm ission and gives good constaney and uni- 
form ity of tem perature.—A. R . P e .

Liąuefied Petroleum Gases Finding New Uses in  Metal Treating Plants. 
M artin  J .  Conway (Steel, 1936, 98, (24), 34-36).—A bstract in  extenso o f a  
paper presented before the (U.S.) N ational Association of Power Engineers. 
The liistory of the U.S. natural-gas industry  is sum m arized. The industrial 
uso o f natural-gas has increased, owing to  im provem ents in  d istribution  
methods. Sum m arized specifications for “ industria l ” propano and  for 
“ commercial ”  propane and  butane are quoted. T heir uses include tho 
enrichm cnt of w ater gas and th e  cutting  of m etals where very  high tem pera­
tures are unnecessary. The physical constants and  combustion da ta  o f cthanc, 
propane, and  norm al and  jsobutane are tabulatcd .—P . M. C. R.

The Welsh Tinplate Industry. W. Clark Jackson (G as ./., 1936, 216, 141- 
143 ; and  Gas World : Indust. Gas Suppt., 1936, 8, (10), 20-22).—The deyelop- 
m ent o f the application of gaseous fuel in m anufacture of tinp late  and  tem e- 
plate  is outlined.—A. R . P e .

Gas for Steam Raising, Snuff Making, Mould Drying, Cupola Lighting, 
Metal Melting, Im mersion H eating, and Vam ish Making. F . Bell (Gas World : 
Indust. Gas Supp t., 1936, 8, (12), 12-16).—A description isg iv en o fan e x tem a lly  
hcated  cleetrotype-m etal m elting po t and of immersion heaters for m elting 
lead.—A. R . P e .

Forced-Air Circulation. J .  M. Oram (Engineer o f Ind ia , 1935, [N.S.], 2, 
(10), 299-301, 321).— An account o f th e  developm cnt and  adyantages of 
forced-air circulation furnaces and  the ir eontrols and  rccording eąuipm ent.

—P . M. C. R .
A Graphical Method of Calculating Heat Loss Through Furnace Walls.

Clarence E . W einland (./. Amer. Ceram. Soc., 1936,19, (3), 74-80).—€overs th e  
same ground as a paper previously published in  'Trans. Amer. Soc. Metals,
1935, 23 ,434 ; seo Met. Abs., 1935, 2, 720.—C. E . R,

Wall Losses in Heating and Annealing Furnaces. G iinther B arth  (StaJd u. 
Eisen, 1936, 56, (38), 1151-1152).—These losses m ay be determ ined by d irect 
m easurem ent and calculation or from tables compiled by  the “ W armestelle 
Dusseldorf ” for a g rea t varie ty  o f furnaces. T hey depend on the construction, 
size, and interior tem perature o f the furnace, and increase in direct ratio  w ith 
hearth  area. Those o f smaller furnaces are greater in  proportion to their 
hearth  area.—W. A. C. N.
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Graphical Methods for the Calculation of Furnace Walls. W . Fischer 
(Elcktrowarme, 1934, 4, (2), 32-38 ; Ceram. Abs., 1934,13,122).— Formułce for 
calculating furnaces w ith piane walls and  tubu la r furnaces of largo sizes for 
which tho hea t losses should n o t excccd a  given m axim um  arc deveIoped w ith 
and  w ithout tak ing in to  account th e  tem perature  coeff. of the m ateriał.—S. G.

Mounting of Furnace on Vibration Absorption Materiał Prolongs Refractory 
Life. R . G. Hess (Indust. Heating, 1936, 3, (6), 373-374).—H . advocates 
m ounting tlie furnace basc or legs on m ateriał w ith good dam ping character­
istics.—-W. A. C. N.

Using Refractory Concrete in  Annealing Furnaces. ——  (Steel, 1936, 99,
(5), 34-37).—The proportioning, m ixing, pouring, and  curing o f concrete 
containing a  high proportion  of alum inous cem ent are described. Exam ples 
of furnace p a rts  are illustrated , and  th e  extendcd use o f the m ateria ł in 
annealing furnaces is recom mended.—P . M. C. R .

Modern Industrial Ovens Designed to Suit Ind ińdual Reąuirements. R alph 
B yron (Steel, 1936, 99, (5), 50, 52, 55, 56).—The use of “ insulated panels,” 
consisting of tw o sheets o f m etal enclosing refractory  m ateriał, perm its a 
wide rango of design and m ateriał for low -tem perature industria l ovens.

—P . M. C. R .
The Rotary Furnace in Foundry Practice. R . B outigny (Met. Ind . (Lond.),

1935, 47, (18), 445-448).— R ead before the  In ternational F oundry  Congress, 
Brussels. The design, working conditions, type  of fueł, tem peraturo range, 
and  in  some cases th e  heat losses and  fueł consum ption of ro ta ry  furnaces are 
considered in  connection w ith  the m elting of bronzes, nickel, and  cupro-nickel, 
tho rem elting of bronze, brass, or alum inium  turnings, th e  refining of copper, 
and  th e  reduction o f lead, antim ony, and  b ism uth  oxides.—P . M. C. R .

An Introduction to the Theory of Eddy Current H eating. Jam es Greig 
(World Power, 1936, 25, (149), 246-251; (150), 315-316).—Tho relation between 
tho w attage per u n it area and  per u n it volumo and  the  field s treng th  and  
radius of charge in  eddy cu rren t heating  is elucidated by a theoretical analysis 
of th e  properties of a long single-layer solenoid w ith a  long coaxial solid 
cylindrical charge.—P . M. C. R .

Experiences w ith High-Freciuency Electric Furnaces. N . Broglio (Internat. 
Giessereikongress, Dusseldorf, 1930, Tech.-wiss. Vortragc, 1936, (17), 10 pp.).— 
[In  German.] The characteristics o f arc, resistance, combincd arc and  resist­
ance, and  induction furnaces are  compared. T he high-freąueney furnace is 
then  discussed from th e  point o f view of its possibilities in tho foundry. Tho 
electrical eąuipm ent and  power factor correction, the construction of tho 
furnace and crucible, and  costs o f operation are dealt w ith, recent German 
practice being described.—H . W. G. H.

The Application of Electric Heating Units to Soft Metal Melting. R . M. 
Cherry (Gen. Elect. Rev., 1936, 39, (7), 344-347).—A sho rt article on the 
application of th e  plain slieath or cast in tho Calrod type  o f immersion heator 
for th e  m elting of soft m etals such as lead, tin,- type m etal, &c. The construc­
tion  of th e  heating units, m ethods of installation, and  estim ated energy con­
sum ption for typical applications aro dealt w ith.—S. V. W.

Electric Furnaces with Metallic Resistances and Their Applications. M. 
Fourm ent (Rev. Nickel, 1936, 7, (3), 87-93).—A brief theoretical discussion is 
given of the use of electricity as a heating medium. The characteristics of the 
alloys norm ally used as resistors—nickel 80 and  chromium 20% , and nickel
65, chrom ium 15, and  iron 20% — are reviewed. Various types o f furnaces— 
reheating , heat-treatm ent, sa lt-ba th—are illustrated  and  described.—W. N.

Theoretical Basis of Electric Resistance Laboratory Furnaces. C. R igollet 
(J. Phys. Radium , 1934, [vii], 5, 202-266).—The loss o f heat from furnaces 
of th e  electric resistance type  is studied, and  Fourier’s theory  is applied to  
show th e  effect of hea t losses on th e  thickness o f furnace walls.—S. 6 .
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Electric Melting o£ Aluminium. E . F . Russ (Z. Metallkunde, 1934, 26, 
285-287).—Induction  furnaces for melting up to  200 kg. and a  250 kw. 
hearth  furnace for m elting up to 2500 kg. of alum inium  are described.—S. G.

Induction Furnaces. P . B unct (M im . Soc. Ing. civil France, 1935, 87, 
902-924).—Describes the generał prineiples.—S. G.

Application of Induction Heating in  Automotive Production. E . L. Bailey 
(S .A .E . Journal, 1935, 37, (5), 422-424; and  Automotive Eng., 1936, 26, 
(342), 67-68).—S. G.

Freąueney Changers for Induction Furnaces. R obert W. W ieseman (Trans. 
Electrochcm. Soc., 1936, 70, 209-226; discussion, 226).— See Met. Abs., th is 
yol., p. 416.— S. G.

Electric Resistance Furnaces for the H eat-Treatm ent of Metals. R . Groger 
(Tech. Zentr. prakt. Metallbearbeitung, 1935, 45, (21/22), 550-556).—Descrip­
tions of electrically heated ovens, principally to  be used a t  high tem peratures. 
Special features are : (1) in furnaces working a t  1350° C. the heating elements 
consist of Silicon Carbide rods ; ad justm ents are m ade for the yariation of the 
resistance of the rods w ith  tem p e ra tu re ; (2) double-deek ovens are employed 
where the tem peraturo has to  bo inereased to  800°-900° C. slowly, and then 
ąuickly to  1350° C .; (3) arrangem ents aro mado for introducing special 
gaseous atm ospheres.—W. A. C. N.

Batch-Type Electric Furnaces. G. J .  H alcs (Indust. Heating, 1936, 3, (2), 
97-100; (3), 166-168; (5), 243, 245-246).—A discussion of the inherent charac- 
teristies of such furnaces, including power rating , therm al load during eharging 
and after the charge has a tta ined  tho trea tm en t tem perature, and  heat supply 
rate. The advantages o f using good, fully refractory, lining bricks which will 
assist in m aintaining the desired tem perature, instead of perm itting  losses, are 
emphasized.— W. A. C. N.

Buys Electric Furnaces for Treating Airplane Parts. E . P . D ean (Elect. 
World, 1936, 106, (39), 3015-3016).—The recently installed heat-treating  
p lan t o f an a ircraft factory is described, w ith  approxim ate dimensions. The 
p lan t is used for bo th  ferrous and non-ferrous parts.—P. M. C. R .

Electric Furnace Developments. H . A. Winno (Ileat-Treat. and Forging,
1936, 22, (1), 44-45).—American developm ents in annealing and copper 
brazing furnaces and  are and  resistance welding eauipm ent are  briefly reviewed.

—J . C. C.
Industrial Electric Heating. E . M. Ackery (Lincoln Eng. Soc. A nn . Rep. 

Proc., 1936, 13-22).—The application of electric heating to  industry  in  generał 
is outlined and  discussed.— I. J .

Bright-Annealing Processes. Louis G rangette (Usine, 1936, 45, (3), 29 - 
31).— R epresentative types o f gas-heated furnaces for pot-annealing, o f elec­
trically  heated beli furnaces, and of movable-baso furnaces for box annealing 
are described, and  shorter notes are appended on scveral forms of the “ tunnel ” 
furnace, w ith or w ithout controlled atm osphere.—P. M. C. R .

Processes for the Bright-Annealing of Metals. P . ]5tienne (Usine, 1936, 45, 
(21), 35).—E . comments on G rangette’s advocacy of gas-heated furnaces for 
bright-annealing in  reducing atm ospheres (preceding abstract), and  emphasizes 
the superior advantages of the electric furnace. G., in  reply, criticizes l5.’s 
eonclusions regarding th e  m aintenance of a reducing atm osphere, and  refers to  
the high operating cost of electric furnaces.—P. M. O. R .

♦Progress Report on Tests of Various Electric H eating Elem ents for Furnace 
Temperatures Between 1100° and 1500° C.—I. M. G. Toole and  R . E . Gould 
(Trans. Electrochcm. Soc., 1936, 70, 89-109).—See M et. Abs., th is vol., p. 473.

—S. G.
Maximum Capacity of H eating Elements. K . M ertens (Elektrowdrme, 1933, 

3, (12), 364-365 ; Ceram. Abs., 1934, 13, 127).—The calculation of dimensions 
o f heating elem ents is explained. C harts are given for current, yoltage, and
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diam eter o f elem ents as a  function of the tem peraturo, and  calories reąuired  in 
tlie furnace.—S. G.

Furnace Charge H eat-Saturation Indicator. A. J .  Bialous and  J .  T. M. 
Malpica (Gen. Elect. Eev., 1930, 39, (7), 348-350).—As an autom atically-con- 
trollcd furnace and  its charge approaeh tho  desired tem perature, th e  duration  
of successive “ on ”  or “ off ” periods bccomes moro nearly constant. A 
device is described, and illustrated, which signals tho establishm ent o f th is 
“ heat-saturated  ” s ta te  by means of a ro ta ry  sw itch w hich autom atically  
Controls tho movements of a  reversible motor %  means of moying co n tac ts ; 
the  position of 2 dises driven by th e  m otor ac tuates an alarm  wlien 2 successive 
“ o f f p e r io d s  aro of eąual duration .— P. M. C. R .

W hat the Electric Furnace Has Done for Civilization. P . H . Brace (Trans. 
Electrochem. Soc., 1936, 70, 33-47 ; discussion, 47-^18 ; and  (summary) Ileat- 
Treat. and Forging, 1936, 22, (10), 525-527).—Seo M et. Abs., th is vol., p. 
473.— S. G.

tColloidal Fuels. A. B. Manning and  R . A. A cton Taylor (Fuel Economist,
1936, 11, (126), 222-226).—A bstract of paper read  beforo tlic In s titu tion  of 
Chemical Engineers, Eeb., 1936. Factors involved in  th e  p reparation  and  use 
of coal-oil m ixtures aro discussed in  considerable detail.—J . S. G. T.

*Variables in Coal Sampling. J .  B. Morrow and  C. P . P roctor (Trans. Am er. 
Inst. M in . Met. Eng., 1936,119, 227-269 ; discussion, 270-276).—S. G.

Tentative Specifications for Classification of Coals by R ank (D 388-36T).
------ (Book o f A .S .T .M . Tentative Standards, 1936, 520-526; and  Proc. Amer.
Soc. Test. M at., 1936, 36, (I), 812-818).—S. G.

XVI.— REFRA CTO RIES AND FURNACE M ATERIALS

(Continued from pp. 5S2-583.)

Report of [A.S.T.M.] Committee C-8 on Refractories. R . A. H eindl, E . H . 
V an Schoick, and  C. E . Bales (Proc. Am er. Soc. Test. M at., 1936, 36, (I), 
278-283).—Progress report.— S. G.

Tentative Definitions of Terms Relating to Refractories (C 71-36T). ------
(Book o f A .S .T .M . Tentative Standards, 1936, 459 ; and Proc. Amer. Soc. Test. 
M at., 1936, 36, (I), 787).—Defincs the te rm s: insulating brick, insulating 
fire-brick, calcining, burning (firing), hard-burned refractory waro, light- 
burned refractory ware, and m edium -burned refractory  ware.—S. G.

Recent Developments in Refractories. Christopher E . Moore (Proc. Staff. 
Iron Steel Inst., 1935-1936, 51, 74 -84; discussion, 84-90).—Sec Met. Abs., 
this vol., p. 92.—S. G.

fRefractories in Metallurgical Industries. Jo h n  D. Sullivan (./. Am er. 
Ceram. Soc., 1936, 19, (8), 213-233).—A generał survey of refractory  perform ­
ance, reąuirom ents and life in th e  ferrous and non-ferrous industries. Furnace 
linings for copper, zinc, and lead, and  the special reąuirem ents o f arc  and 
induction type furnaces are dealt w ith in detail. The effect o f new refractory 
developm ents on the performance and life of furnaces is discussed. 33 
references are given.—C. E . R .

Notes on Some Foundry Refractories. Jo lin  D . Sullivan (Trans. Am er. 
Found. Assoc., 1936, 44, 254-280; discussion, 281-288).—Sec Met. Abs., th is 
yol., p . 582.— S. G.

*Acid Lining for Melting Non-Ferrous Metals in  H igh-Freąuency Furnaces. 
J .  A. K lyutscharev and S. A. Lowenstein (Feuerfest, 1933, 9, (12), 157-159; 
Ceram. Abs., 1934, 13, 181).—Experim ents on the m anufacture o f crucibles for 
m elting non-ferrous m etals are described. I t  was found tlia t (1) Luga sand 
is a  suitable m ateriał for th e  m anufacture of acid lin in g ; (2) tlie addition  of 
coarse-grained ground ąu a rtz  is necessary to  inerease the therm al resistance o f 
the mix and  its density  when ram m ing ; th is factor is w ithout effect on chemi-
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cal rcsistancc ; (3) the addition of powdcred glass is indispcnsable. The com­
position o f th e  erucible m ix is Chassov-Yar clay 12%, natu ra l sand 30% , glass 
15%, ground sand 33% , and  ground quartz 10%. The results w ith crućibles 
of this composition were satisfactory.—S. G.

The Influence of Molten Aluminium on the Firebrick Lining of an Electric 
Furnace. A. N. Lysenko (Legkie M etally (Light Metals), 1935, 4, (5), 8 -13 ; 
O. Abs., 1936,30, 683).— [In Russian.] In  rem elting alum inium  in an  electric- 
resistance furnace w ith  a  firebrick lining, th e  alum inium  penetrated  in to  the 
porous briclc, reduced the S i0 2 and F e ,0 3, and made tlie brick a  conductor of 
electricity. Tho slagging of th e  walls progressed upw ard from  th e  leve] of 
the m etal to  th e  to p  of th e  furnace, where i t  short-circuited the n ickel- 
chrom ium resistor units.— S. G.

B arium  Aluminium  Silicates as Refractories and Their Use for Different 
Technical Purposes. Fclix  Singer (Trans. Ceram. Soc., 1936, 35, (9), 389- 
396; discussion, 396-400).—Describes th e  uso of barium  anorth ito  as a  basie 
refractory, possessing excellent mechanical and corrosion-resisting properties. 
The distectic po in t of 1780° C. is higher th a n  th a t  of e ither of tho corresponding 
calcium or strontium  minerais. Difficulty is experienccd in  its m anufacture 
owing to  its  critical composition, th e  m ost suitablo composition being 
BaO 40-8; A120 3 27-1, and  S i0 2 32-1%. One of the  more im portan t of its 
uses is in tlie m elting of alum inium  and its  alloys.— I. J .

Determ ination of Therm al Conductivity of Refractories. Report for 
American Society For Testing Materials. Subcommittee C-8. P . Nicholls 
(Buli. Amer. Ceram. Soc., 1936,15, (2), 37-51).—An a ttem p t by tho A.S.T.M. 
Subcom m ittee to  recom mend a  specification for th e  determ ination of the 
therm al co n d u c tm ty  of refractories. The repo rt discusses tho results obtained 
from six different laboratories, o f the therm al co n d u c tm ty  of two refractory 
m aterials, determ ined by yarious methods, which are  described. The results 
differ m aterially, and, a fter suggesting tho  possiblo sources o f error in each 
m ethod of m easurem ent, N. outlines a m ethod of complete inyestigation, 
th a t  would be a  standard  of reference and  in which all sources of error could 
bo determ ined and  tlieir lim its reduced. Previous w ork has been seriously 
affected by laclt o f thoroughness becauso of lack of eontinuity  in  the  inves- 
tigations.— I. J .

*Bonding Strength of Cold Setting Refractory Cements. R . A. H eindl and 
W . L. Pendergast (Buli. Am er. Ceram. Soc., 1936, 15, (5), 182-185).—Tho 
ra te  o f absorption and  transverse strength  of five brands of fireclay and  the 
w ater content, particie size, &c., o f four cold-setting fireclay cements were 
studied. The unfired bonding strength  of each com bination of brick and 
cem ent was measured. The results indicate th a t  tho ra te  o f absorption and 
transyerse streng th  of a brick greatly  influence th e  bonding strength  of the  
cement.—I. J .

On the Modulus of Elasticity of Magnetite Refractories. I .—The Im portance 
of the Modulus of Elasticity of Refractories and an Apparatus for Its Measure­
m ent. Seiji K onno and  Hiroshi Yoshida (Dainippon Yogyo Kyokwai Zasshi 
(J. Jap. Ceram. Soc.), 1936, 44, (525), 611-616).— [In  Japanese.]—S. G.

Testing of Refractories Under Load. T. M. F irk in  (Commonwealth Eng.,
1936, 24, (5), 163-168).—A description is given of the cono m elting-point tes t 
for refractories. The American, B ritish, and  German m ethods of testing  under 
load are discussed, and th e  yariation  in  th e  results obtained by the tw o la tte r  
m cthods is illustrated  by com paratiye cu ryes; o ther graphs compare the 
behayiour of different refractories under load. Characteristic types o f failure 
are briefly described.—P . M. C. R .

Refractory Materials. J . H . Partridge  (J. Record Trans. Jun io r Inst. 
Eng., 1936, 46, (7), 307-326; and (abstract) Mech, World, 1936, 99, 82).—  
Deals in detail w ith the m anufacture and  testing of refractories.—S. G.
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H eat Insulators in Industrial Use. A lbert A ubcrt (Usine, 1936, 45, (2),
31, 34).—Properties desirablo in  heat-insulators arc sum m arized, and  notes 
aro given on 10 common insulating m aterials. Tlie therm al conductiyity  a t  
tw o or more tem peratures in tho norrnal working rangę and  tho density  in 
different stages of compression aro given in  m ost cases. Schm idfs testing 
apparatus is described and  criticized.— P . M. C. R.

Tentative Method of Panel Test for Resistance to Therm al and Structural
Spalling of Super Duty Fireclay Brick (C 122-36T).  ------(Book o f A .S .T .M .
Tentativc Standards, 1936,457-458; and  Proc. Amer. Soc. Test. M at., 1936, 36, 
(I), 785-786).—S. G.

*The Use of Penetrating Radiations in  the Measurement of the Porosity of 
Refractory Brick. J .  B. A ustin (./. Am er. Ceram. Soc., 1936,19, (2), 29-36).— 
The possibility of using th e  absorption of X -rays or y-rays in  a  refractory  
brick as a  m easure o f porosity has been tested  cxperim cntally for bo th  kinds of 
radiation. I t  is found th a t  th e  m ethod is entirely  practical in e ither case, and 
should yield results be tter th a n  those obtained by th e  usual displacem ent 
m ethod. Gam m a rays from radium  appear to liave some advantages over 
X -rays.—C. E . R . _______________

XVII.— H EA T-TREA TM EN T

(Continued from pp. 5S3-585.)

♦Thermal Treatm ent of Aluminium Castings for Pistons in  Aeroplane Motors.
W. O. Kroenig and  A. S. Bali (T rudi Vsesoyuznogo Nauchno-Isslcdovatelskogo 
Institu ta  Aviatsionnykh Materiałom (Trans. Research Inst. A ircraft Materials),
1935, (28), 60 p p . ; C. Abs., 1936, 30, 8113).— [In  Russian.] An inyestiga- 
tion  of the physicochemical properties o f alum inium  alloys showed th a t  the 
best alloys for pistons were : (I) copper 4-0, magnesium 1-5, nickel 2-0 ; (II) 
copper 4, magnesium 1-5, nickel 1 ; (III) copper 10, iron 1-5, magnesiuni 0-3, 
Silicon 0-4; (IV) copper 12, nickel 1% . Of these, I  and II  haye nearly  the same 
mechanical properties a t  high tem peratures. Optim um  conditions o f heat- 
trea tm en t o f these alloys aro : for I  and  II, heating a t  515° ±  5° C. for 3 hrs., 
ąuenching in boiling w ater and  annealing a t  250° C. for 3 h r s .; for H I, heating 
a t  515° ±  5° C. for 3 hrs., ąuenching in  boiling (or 70°-80° C.) w ater and 
annealing a t  250° C. for 2 h r s . ; for IV, heating in oil a t  250° C. for 2 hrs. The 
use o f boiling w ater in  ąuenching prevents the  form ation of cracks in tho metal. 
25 references are given.—S. G.

♦Formation of Blisters in the H eat-Treatm ent of Aluminium Alloys. W. 
Gatzek (Luftfahrtforschung, 1934,11, (3), 65-73 ; J . Roy. Aeronaut. Soc., 1936, 
60, 38).—Speciflcations of 12 alloys are given. Systcm atic tes ts wero carried 
ou t in  a  vaeuum  and  in  yarious gases, writh  heat-trea tm en t in a  sa lt b a th  and 
in the electric furnace. I t  appears th a t  th e  form ation of blisters is no t an 
inherent p roperty  o f tho alloys, although th e  tendency to  blister form ation 
inereases w ith magnesium content. Tho source of tho  trouble is th e  release 
o f free hydrogen, which can be rem oved by previous heating in  a  vacuum . 
F o r th is reason tlie presence of w ater yapour is to  be ayoided during m elting. 
I f  prelim inary rem oyal o f hydrogen is n o t possible, th e  electric furnace is 
preferable to  the sa lt ba th . Photographs arc given of 47 test-picecs, showing 
th e  m ierostructurc and  blistering effects.—S. 6 .

H eat-Treatm ent of Aluminium.—I-H . R . S. A rcher (Indust. Heating,
1936, 3, (1), 16-18 ; (2), 90-94).—S. G.

[H eat-Treatm ent of] Aluminium Alloy Castings [in Electric Furnace].
H . J .  M aybrey (W ild-Bar field H eat-Trcat../., 1936, 1, (8), 103-105).—S. G.

The H eat-Treatm ent of Light Metal Alloys in  Electric Furnaces. — 
K noops (Machinery (Lond.), 1936, 49, (1255), 134r-137).—T ranslated  from 
Elektrowdrme, 1936, 6, (1), 24 -27 ; sce Met. Abs., th is  vol., p. 376.—J .  C. C.
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Bright-Annealing o£ Non-Ferrous Metals. II . A. Felis (Gas World : Indusł. 

Gas Supp t., 1936, 8, (11), 9-11).—Copper, standard  silver, and  alloys no t con­
tain ing zinc can be bright-annealed w ithout a  muffle if  combustion is so con- 
trolled th a t  tho furnace atm osphere contains a very slight excess of fuel gas. 
Alloys containing zinc require the usual acid-piclding to  remove “  bloom ” 
a fter such trea tm en t.—A. R . P b .

Bright-Annealing Copper. E . K . H ansen (Elecl. ./., 1936, 33, (9), 395-398). 
—Typical pusher, continuous, and  bell-type electric furnaces, togethor w ith 
the ir associated equipm ent for annealing copper in controlled atm ospheres are 
illustrated  and  briefly deseribed. A tten tion  is directed to  the im portance of 
rem oving all en trapped a ir from th e  charge before i t  enters the furnace. In  
continuous furnaces this m ay be done by providing flushing cham bers a t  the  
entranco of the heating zono.—J . C. C.

Application of H eat to Processing of Copper Alloys. R . S. P ra t t  (Indust. 
Heating, 1936, 3, (1), 20-25).—Much of th is articlo is a  resta tem ent of prin­
ciples, b u t stress is laid  on the  im portance of th e  mass of m etal being heated in 
any  process, a  fac to r which is still m ostly judged solely by  experience. I t  is also 
shown th a t  yery sm ali intervals of tim e in  a continuous furnace m ay havo 
greater effects on th e  results than  m any long periods in  batch  furnaces dealing 
w ith sim ilar classes o f m ateriał. Tho hea t balanco is changed as th e  mass 
changes and the tem peraturo  diffcrence between furnace and  charge has to  bo 
adjusted. The effects of yarious rates of loading on tho m etal tem peratures in  a 
continuous furnace are shown diagram m atically.—W. A. C. N.

*Effeet of Iron Im purities on the Annealing of High Brass. W. A. Gibson 
and  J .  H . Doss (Proc. Am er. Soc. Test. M at., 1936, 36, (II), 201-206; also 
Indust. Heating, 1936, 3, (7), 443-446; M d . Ind. (Lond.), 1936, 49, (3), 60-61, 
71 ; and  Sheet M etal Ind ,, 1930, 10, (111), 515-516).—Sce Met. 46«., this vol., 
p. 274.— S. G.

The H eat-Treatm ent of Gold and Silyer Alloys. W . A. C. N ewm an (Sci. and 
Tech. Factors o f Production o f Gold and Silvem'ork (Worshipful Company o f 
Goldsmitlis), 1935-1936, 28-43; and  (summary) Jeweller and Metaliuorker,
1936, 62, (1495), 160-161).—A lecture. Methods of annealing silyer alloys in 
opon furnaces, muffles, salt-baths, and  closed furnaces w ith a non-oxidizing 
atm osphere arc deseribed, especial stress being laid on the advantages of bright- 
annealing. O ther subjects briefly discussed are stress-relief anneals, precipita- 
tion-hardening of standard  silyer, “ fire ” in  silyer, its  rem oval and  prevention.

—A. R . P .
♦Stress-Relief Annealing High-Strength Monel Metal Plate. P eter R . 

ICosting (Proc. Amer. Soc. Test. M at,, 1936, 36, (II), 222-230 ; discussion, 231- 
238; and Indust. Heating, 1936, 3, (7), 439-442, 454).—Sco Met. Abs., th is 
vol., p. 274.— S. G.

Strain-Annealing of Non-Ferrous Metals. II . M. St. Jo h n  (Indust. Heating,
1936, 3, (2), 81-82, 84, 86, 88 ; and  (summary) Sheet M etal Ind ,, 1936, 10, 
(109), 387-388).—S. G.

The Effect of Annealing on the Length of Cold-Drawn Rods. — — (Metal- 
lurgist (Suppt. to Engineer), 1936,10, 167).—A sum m ary and  critical discussion 
of a  paper by K . Saito, Sci. Rep. Tóhoku Im p . Univ., 1936, [i], 25, 128-140; 
seo M et. Abs., th is vol., pp. 55, 322.—R . G.

XVIII.—WORKING

(Continued from pp. 585-592.)

Present-Day Problems of the Rolling Mili Industry. A lbert N oll (J. Iron  
Steel In s t., 1936,134,135-164; discussion, 165-171).—Covers the developm ent 
o f the small-section and rod rolling mili, s trip  rolling mills, rolling mills for wide
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strip , im provem ent of tho working of old sheot-rolling mills, the  production of 
very wide and  heavy sheet, and  tube  production, all from tho point o f view of 
tho ferrous industry .—S. G.

The Roli Problem in Backed-Up Mills for Cold Reduetion. Geo. A. V. Russell 
and  S. S. Sm ith (J . Iron Steel Inst., 1930 ,134 ,47-72; discussion, 73-101; also 
(summaries) M et. Ind . {lond.), 1936, 49, (14), 335-340; (15), 362-308, 373; 
Engineering, 1937, 143, (3715), 362-363; Kalt-W alz-W elt, 1937, (1), 1-3).— 
See Met. Abs., th is yol., p. 417.— S. G.

The Im portance of Friction in  the Rolling Process and Its Influence on the 
Eyolution of Sheet- and Strip-Rolling Machines. Th. D ahl (Brit. A lum in ium  
Co. Intelligeńce M ano., 1936, 21 pp. (mimcographed)).—T ranslated  from 
Kalt-W alz-W elt, 1936, (5), 33 -38 ; (6), 41—16; sco M et. Abs., th is  vol., p. 585.

— S. G.
Cold-Rolling and Cold-Pressing. J .  W. B crry (Proc. Staff. Iron Steel Inst., 

1935-1936, 51, 22 -41 ; discussion, 4 2 -50 ; and (summary) Iron Coal Trades 
Rev., 1935,131, 759, 760).—The paper is o f alm ost entirely ferrous intercst.

— S. G.
Open Discussion on the Hot-Rolling of Sheets. ------  (Proc. Staff. Iron

Steel Inst., 1935-1936, 51, 51-57).— S. G.
On the Permissible Load-Limit for Sheet and Strip Rolling Mills. S. D . 

B rilkin (Metallurg (Metallurgist), 1936, (7), 27-34).— [In  R ussian.]—N. A.
M easurement of the Power Reciuired for Rolling by the Carbon-Plate Pres­

sure Gauge Box. W erner .Lueg (Stahl u  E isen, 1936, 56, (27), 766-768).
—W . A. C. N.

Flying Shears have Many Applications in Modern Mills. H . H . T albo t 
(Steel, 1936, 98, (26), 57-58, 60).—The charaeteristics and  applications of 
d rum -type flying shears in  strip-rolling mills are described.'—P. M. C. It.

W orking the Metals [Gold and Silyer]. Rolling Sheet and Form ing Articles 
Therefrom. R . S. H u tton  (Sci. and Tech. Faclors o f Production o f Gold and  
Silverwork (Worshipful Company o f Goldsmiths), 1935-1936, 15-27).—A 
lecture. The principles of rolling sheet, draw ing wire, spinning, pressing, stam p- 
ing, and  testing of m etal are explained briefly w ith especial reference to  standard  
silyer and  cara t golds.—A. R . P.

The Metallurgy of the Alloys of Gold and Silver. D onald McDonald 
(Sci. and Tech. Faclors o f Production o f Gold and Silrerwork (W orshipf ul 
Company o f Goldsmilhs), 1935-1936, 1-14).—A lecture. Modern practice in 
casting and  rolling standard  silyer and cara t gold alloys is described, and  some 
account is given o f bright-annealing as applied to  standard  silver.—A. R . P .

The W orking and Uses of Plated Sheet. B . T rau tm ann  (Apparatebau, 1936, 
48, (18), 200-201; (19), 207-210).—See M et. Abs., 1936, 3, (12), 587.—P . R .

Non-Ferrous Metal Tubes. W. L. Govier (J. B 'ham . M et. Soc., 1936, 16,
(4), 140-159; discussion, 159-169).— See M et. Abs., th is vol., p. 588.— S. G.

Electrolytic Zinc Tubing for W ater and Gas Piping. L. Descroix (Ginie, 
cmii, 1934, 105, (17), 380-382).—The details o f th e  draw ing process employed 
in m anufacturing tubing from  high-purity  (remelted electrolytic) zinc aro 
described and  illustrated. The adyantages of tubing of th is type  includc 
high corrosion-resistance, and a  low coeff. o f friction w ith  w ater, which results 
in  rapid  flow and  increased ou tpu t.— P. M. C. l t .

Study of M etal-Forming Operations Involving No Loss of M ateriał. Georg 
Sehlesinger (Usine, 1936, 45, (1)> 27-31).—Theoretical analyses of tho naturo 
and  m agnitude of the stresses involved in shearing, pressing, punching, and 
stam ping are relatcd to  the naturę , size, and thickness o f tho m ateriał. Shear 
resistance and tensile strength  arc tabu la ted  for 9 non-ferrous m etals and  alloys 
and  some ferrous m aterials, and th e  influence of these da ta  on the choico 
and  adyantageous working of m achinery is discussed.—P . M. C. R .
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* Study of the Forgeability of Various Light and U ltra-Light Alloys. A lbert 

Portevin  and  P au l G. B astien (./. Inst. Metals, 1936, 59, 83-107; discussion, 
107-110).—The au thors havo endeavoured to  determ ine, by means of labora­
tory  tests, tho optim um  conditions for hot-working light and u ltra-light alloys. 
W ith  this in  viow they  havc compared tho results obtained from sta tic  bending 
and compression tests and dynam ie bending and tensile tests. They havo 
indicated the im portan t p a rt played by the ra te  of deform ation, and havo shown 
th a t the bending te s t appears to  be the most convenient, speedy, and sensitive. 
The tests have been carried ou t on alum in ium ; on copper-alum inium  alloys 
containing 0 and 12% o f copper; on alum inium -m agnesium  alloys containing 
5, 10, and  15% of magnesium ; on m agnesium ; on m agnesium -copper alloys 
containing 5, 10, and 15% of copper; and on m agnesium -alum inium  alloys 
containing 3, 6, and 9%  of alum inium . The m ethods of testing employed 
havc m ade i t  possible to define the capacity  for hot-work of these yarious 
alloys.— A. P .

On the Movement of the Metal in  the M anufacture of Cold-Drawn Hollow 
Bodies from Fiat Plates.—II., III. H einr. Meyer au f der Heydo (Kall- W ah- 
Welt, 1936, (7), 49 -54 ; (9), 65-68; (10), 73-76).—M athem atical. Expres- 
sions aro derivcd and graphs constructed for calculating the thickness and 
d iam eter of plates of m etal reąuired  for deep-drawing articles o f yarious 
shapes.—A. l i .  P .

The Handling and Form ing of Light Metals. ------ (Apparatebau, 1936, 48,
(20), 221-223).—D irections are given for tho protection and  handling of 
m ateriał during trea tm en t. Various m ethods o f cold- and  hot-form ing aro 
enum erated, suitablo light alloys being recom mendcd in  each caso.—P. R .

Cost Savings Afforded by Alloy Ancliorage of Punches and Dies [Cerro-
m atrixj. ------ - (Steel, 1936, 98, (13), 35-36).—C errom atrix, a  p roprie ta ry
bism uth-tin -lead -an tim ony  alloy, is recom inended for a ttach ing  sets of 
punches to tho punch plate  for eomplicatcd work. The principal physical and 
mechanical properties o f th e  alloy are  indicated.—P . M. C. R .

The Diamond and Its Uses in  industry. li . L. C. Tappin (./. Record Trans. 
Junior Inst. Eriff., 1936, 46, (12), 533-545; and (abstract) Mech. World, 1936, 
99, (2573), 416).—S. G.

Cooling and Lubrication During Metal W orking. R . P lttcker (A llgcm. 
Od- u. Fclt-Zcit., 1934, 31 ; Mineralolc, 7, 499-505).—Discusses reąuirem ents 
and  seleetion of oils for m etal working.— S. G.

Accident in the W orking of Elektron. W. Biiek (Oberflachentcchnik, 1936,
13, (5), 55-56).—An explosion of E lektron dust from a grinding machino 
is a ttrib u ted  to  faulty  design of the extractor, tho im proved form of which 
is described and illustrated .— P. M. C. R .

Explosion Hazards of Sparking Tools. Jack  D elm onte (Safety Eng., 1936, 
72, (4), 184-185).—The production of sparlts from working tools (see U .S. B ur. 
Statui. J . Research, 1933,11, 527) constitutes a  sourcc of danger in works where 
inflam mable liąuids, gases, o r dusts are present. The use o f 2-2-5%  beryllium - 
coppcr is suggested; the mechanical properties o f th e  alloy aro silmmarized, 
w ith a noto on its heat-treatm ent.—P . M. C. R .

XIX.—CLEANING AND FINISHING
(Continued frora pp. 592-59 i.)

Sand- and Shot-Blasting. J .  H . D. B radshaw  (Proc. In s t. B rit. Found., 
1935-1936, 29 ,565-584; discussion, 584-594).—See M et. Abs., th is vol., p. 593.

—S. G.
Cleaning of Metallic Surfaces by Shot-Blasting. ------ (Rev. Fonderie

moderne, 1936, 30, 253-257).—A comparison is m ade o f m inerał abrasives and 
shot, and  a discussion is given of tho theory and  practice o f sliot-blasting,
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autom atic machines, rem oval o f dust, physiological precautions, and  the 
technical and  economic adyantages of shot.—W . D . J .

Cleaning of Metallic Surfaces by Shot-Blasting. R . Eppenberger (Rev. 
Fonderie modeme, 1936, 30, 297).—The m echanical-projection shot-blasting 
machino is in considerable use, particu larly  in Germ any and  England, and 
ofTers much promise from  m any points of view.—W. D . J .

Electrolytic Cleaning and Pickling. W alter R . M eyer (M onthly Rev. Amer. 
Flectroplatcrs' Soc., 1934, 21, (4), 37-41).—Discusses somo conditions and 
actions th a t  take  place in cleaning and pickling.— S. G.

*Note on Pickling or Etching Baths for Duralum in. II. S u tton  and  T . J .  
Pcakc (J . Inst. Metals, 1936, 59, 59-64).—In  view of th e  dangers involved in 
handling and  transporting  hydrofluoric acid, a  search was m ade for pickling 
baths free from such objcction. Various trea tm en ts were exam m ed. T rea t­
m ent in  a b a th  prepared by  adding 1%  by w eight o f sodium fluorido to  10% 
(vol.) sulphuric acid followed by dipping in  50%  nitric  acid (pickling trea tm en t 
D) gave satisfactory etching. The W ohler fatigue rangę (10 million cycles) of 
D uralum in specimens was reduced from ±  10-85 to  ±  10-1 tons/in .2, a 
decrease o f 6-9%, by  the pickling treatm ent. The resulting decrease in  fatigue 
rango is ncarly  as sm ali as th a t  obsew ed after pickling trea tm en t C which gave 
the least th a t  was observcd in a  preyious inyestigation (J. Inst. Metals, 1934,
55, 149), and less than  any obscrvcd in  the present inyestigation. Erom  the 
points o f view of absence of danger in  the preparation of th e  ba th  and also of tho 
ąuality  o f the etch  th e  new trea tm en t appears to  be superior to  any  o ther y e t 
investigated.— H. S.

*Anodic Treatm ent for the Production of A lum inium  Refleetors. N . D. 
Pullen (J. Inst. Metals, 1936, 59, 151-158; discussion, 158).—A description is 
giyen of a dual anodic process designed for the trea tm en t o f alum inium  sur­
faces in  order to  produce a  high degree of reflectivity. T he first b a th  in which 
tho electrolytic brightening is produced is a  m ix ture  of sodium carbonate and 
sodium phosphate in  th e  approsim ate  proportions of 3 : 1 having a  strongly 
alkaline reaction. Tho second b a th  in  w lnch a reinforcing film is produced 
consists preferably of a  strong solution o f acid sodium sulphate. D a ta  are 
giyen showing th e  reflectivity of alum inium  surfaces trea ted  by th is m ethod 
compared w ith  a  standard  silver m irror and  o ther surfaces such as chromium 
piąte, nickel plate, &c.—N. D. P .

The Patina of Copper and Its Alloys. A. Chaplet (Guivre et Laiton, 1936, 9, 
(182), 391-403).—A discussion of th e  form ation, composition, an d  properties 
o f yarious patinas produced on copper alloys by n a tu ra l and  artificial agencies. 
I t  is shown th a t the composition of tho basie alloy affects m atcrially  th e  natu rę  
o f any  p a tina  formed. Descriptions are given of m ethods for producing certain 
colorations—by oxides, sulphides, elilorides. The particulars are very  compre- 
hensiye.— W. A. C. N.

Colouring of Copper Alloys w ith “  Black Piekle.”  G. Gross (Chem.-Zeit.,
1935, 59, 195-196).—S. G.

fFinishing of Die-Castings. J .  C. Fox (Proc. Am er. Soc. Test. M at., 1936, 
36, (I), 193-203; also Found. Trade J .,  1936, 55, (1040), 56 -59 ; and A lu ­
m in ium  and Non-Ferrous llev., 1937, 2, (4), 159-160,162,164; (6), 225-228).— 
See M et. Abs., th is  yol., p. 324.— S. G.

Finishing Aluminium Hollow W are. ------ (Steel, 1936, 99, (26), 32-35).—
An illustrated  description is giyen of tho yarious processes used in  a  modern 
industrial p lan t in  th e  U.S.A.— P. M. C. R .

The Surface Treatm ent of Light Metals. ------ (Apparatebau, 1936, 48, (16),
171-173).— Short aecounts are given of th e  sand-blasting, brusliing, grinding, 
polishing, pickling, plating, anodic oxidation, and  painting of alum inium  and 
light alloys.—P . M. C. R .
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The Grinding and Polishing of Aluminium. II . K rauso (Tech. Zentr. 

prakt. Metallbearbeitung, 1936, 46, (11/12), 384).—D etailcd descriptions aro 
givcn of specific polishing and grinding m edia and  methods, having regard to  
the com paratively soft condition of alum inium  and  its  alloys. F o r coarse 
grinding, carborunduin wheels and, for la te r stages, fibro brushes are rocom- 
m ended. Steel wire wheels give a satin  finish, especially if  a  fino pumice- 
pow der drcssing is employed. Pickling in  10-20%  caustic soda solution satur- 
a ted  w ith  sa lt m ay bc necessary. Grease rem oval should be perform ed care- 
fully in  alkali solution as the m etal is dissolyed, and if  alloys are in  question 
such a  proceduro m ay cause brown discoloration. Piclding in  d ilu te nitric 
or liydrofluoric acid is th en  adopted. Sand-blasting should be done w ith  yery 
fino sand a t  m uch lower pressures th an  w ith  o ther industrial metals. Tho 
compositions o f yarious polishing pastes for uso on mops are given.—W . N.

Polishing [Gold and S ilver]: Methods and Results of Finishing Processes. 
R. S. H u tton  (Sci. and Tech. Factors o f Production o f Gold and Sihierwork 
(W orshipful Company o f Goldsmitlis), 1935-1936, 64—76; and Jeweller and 
Metalworkcr, 1936, 62, (1500), 404-406).—A leeture. M odom practice in 
polishing, burnishing, and  bufling is described and some account is giyen of tho 
n a tu rę  o f tho process as revealed by electron diffraction methods.— A. R . P.

Polishing of Monel Metal in  M anufactured State. R . Muller (Tech. Zentr. 
prakt. Metallbearbeitung, 1936, 46, (11/12), 383-384).—A series o f suggested 
seąucnces of polishing media for Monel m etal in th e  cast, rolled, welded, deep- 
draw n, and  annealed states.—W. A. C. N.

Polishing Monel Metal and Pure Niekel. H enry R . Power (Metal Cleaning 
and Finishing, 1934, 6, (2), 76 -77 ; Ceram. Abs., 1934, 13, 107).— The artificial 
abrasiye, electrieally fuscd alum inium  oxide, beeause of its proporty of fractur- 
ing w hen i t  becomes duli, thus presenting new sharp cutting  ed g esa ta ll times, 
possesses ideał characteristics for polishing and  buffing Monel m etal and niekel. 
Owing to  the  low therm al conductiyity  o f theso metals, a  sharp, clean abrasiye 
m ust bo used w hich will cu t w ith a m inim um  of pressure and  preven t localized 
heating which would cause discoloration of tho piece.—S. G.

Polishing Glues. R . T iquet (Galvano, 1936, (47), 19-22).—Methods of 
testing and using glues for fixing th e  abrasiye to  polishing wheels and dises aro 
described.—A. R . P .

Polishing—Abrasives. R . T iąuet (Galvano, 1936, (48), 17-19).—Tho 
properties and uses of silica, eorundum , emery, and carborim dum  abrasives 
are briefly discussed.—A. R. P .

Grinding Wheels. A. S. Trollip (Engineer o f India , 1936, [N.S.], 4, (6), 
177-179).—The inspection, storago, selection, m ounting, speed, and  use of 
grinding wheels are considered from tho po in t o f vie\v o f safety.— P. M. C. R.

XX.—JOINING

(Continued from pp. D94-59S.)

Methods of Jointing Copper Pipe. ------ (•/. Boy. Inst. Brit. Arch., 1935, 42,
1149-1150 ; and Copper Develop. Assoc. Publ. No. 19,1935, 7 pp.).—Scrcwed 
jo in ts reąuiro the use o f pipes th ick  enough to  perm it o f cu tting  the threads : 
for light gauges a  jo in t is used which does no t dim inish the thickness of the 
m etal a t  any po in t in  tho tube. Compression joints are entirely  m echanical and 
can be easily dism antled, b u t reąuiro som ewhat expensive fittings. Welded 
and  bronze-welded jo in ts are rapidly made, rcąuire no special fittings, save 
space and  weight, liave nea t appearance, and  are as strong as tho tube its e lf : 
they  are coming in to  extensive uso in san itary  work. Capillary or soldered 
jo in ts arc also inereasing in p o p u la r ity : they  reąuiro special pre-fabricated
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fittings, tlie application of a blowlamp being sufficient to  m ake the jo in t by 
melting tho solder (applied from  outside, or contained in th e  fitting) which is 
draw n into th e  space between tube and  fitting by surface tension.— H. H.

*Fluxes for Use in  Soft-Soldering. J .  W. W iilstrop, A. J .  Sidcry, and  H. 
Su tton  (./. Insi. Metals, 1936, 59, 53-5S).—An exam ination was m ade of the 
soft-soldering of m aterials th a t  are n o t very  easily soldered w ith the aid  o f the 
nsual fluxes, particu lar a tten tion  being devoted to  the  soldering of corrosion- 
resisting steel and  to  the corrosive effects o f flux residues. The features of 
orthophosphoric acid as a  flux and  the properties o f fluxcs containing organie 
phosphates as th e  active agent were investigated. Fluxes based on organie 
phosphates perm it easy soldering of m any m aterials w ithout residues o f the 
fluxes causing corrosion. The fluxes m ay be used satisfactorily on corrosion- 
resisting steels and  o ther m aterials no t readily  soldered w ith  tho use of fluxes 
containing zinc ehloride as tho active constituent.—J . W. W.

Soldering of Aluminium. E . Zurbriigg (A llum inio, 1935, 4, (2), 106-108).— 
The various practicai m ethods of soldering alum inium  are described and 
diyidcd in to  3 g ro u p s: (a) liigh-tem peraturc soldering (450°-600° C.) w ith 
alum inium -rich solders, (b) Iow -tem perature soldering (200°-400° C.) w ith 
solders rich in lieavy m e ta ls ; (c) reaction soldering. (a) is characterized by 
its good corrosion-resistance while (b) should only bo used where corrosion is 
unlikely to  occur, or if  the jo in t is covered w ith a  lacąuer o r yarnish. Low- 
tem perature soldering can be done w ithout flux, in which case tho oxide 
film should bo m echanically destroyed by filing, w ire-brushing or w ith emery 
paper. A good solder of this type  is pure zinc. (c) gives fairly good corrosion- 
resistance as the jo in t is m ade m ostly of pure zinc. D etailed inform ation is 
given for performing all three types of soldering. In  all cases, the  jo in t when 
completed, should be carefully washed w ith ho t w ater and  brushed, as any 
residual flux left on the  jo in t will inevitably produco a  corrosion zono.— J. K .

A New Process of H ard Soldering and Its Possible Connection with the 
Methods Used by the Ancient Greeks and Etruscans. H . A. P . L ittledale (Sci. 
and Tech. Factors o j Prodtielion o f Gold and Silverwork (W orshipful Company 
o f Goldsmiths), 1935-1936, 44-63 ; and  (summary) Jcwcllcr and Metalworker,
1936, 62, (1501), 458, 460, 462, 464).—A lecture. Very close copies of ancient 
wire and granulated  jewellery w ork have been m ade by using a  coppcr hydr- 
oxidc-glue pasto for sticking th e  wires and granules in tlie correct position in 
the design and  then  slowly firing th e  article in  a non-oxidizing atm osphere up 
to  900° C., whereby th e  copper oxide is reduced and  th e  “ nascent ”  copper 
instan tly  form s a  layer o f fusible gold or silver alloy which solders th e  wires or 
granules in  the ir original position. The process is described in  detail and 
m any examples of beautiful and complicated articles mado by i t  are illustrated.

—A. R . P .
Soldering and Welding in the Bronze and Early Iron Ages. H erbert 

M aryon (Tech. Studies Field F ine A rts, 1936, 5, (2), 76-108).—Exam ples 
o f bronze and  gold im plem ents, jewellery and  objets d’art m ade by ancient 
Sum erian, E gyptian , and Greek craftsm en are illustrated  and the m ethods 
used by  them  in  m aking them  are discussed, w ith  especial reference to  tho 
possiblo use of tho copper oxide-glue process recently  rc-diseovered by 
L ittledale (see preeeding abstrac t).—A .R.P.

Melting and Soldering Precious Metals. H idetaro  K uroda (./. Jap. 
Odontological Soc., 1935,77, (1), 7 1 -80 ; and  (abstract, in  English and  Japanese) 
Japan  N iekel JRev., 1936, 4, (1), 196-198).—Fuli directions aro given for tho 
preparation  and  melting of smali ąuantities of powdered platinum  for casting 
purposes, and  modifications of the m ethod are suggested for coniparatively 
large am ounts o f m ateriał, and  for th e  p reparation  of alloys w ith iridium , 
rhodium , &c. The choice o f fuels and  fluxes for the soldering of p latinum  is 
discussed, and  the compositions o f 2 suitable solders are given.— P . M. C. R .
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The Principal Methods of Riveting Light Alloys. ------ (Apparatebau, 1936,
48, (11), 115-117).—A review of methods, tools, and  m achinery for the riveting 
of light alloys, w ith  notes on the hea t-trea tm en t o f B ondur rivets, th e  use of 
A lbondur, B ondurplat, and  A llautal as rive t m aterials in  situations where 
corrosion is probable, standard  forms of rivet, s treng th  of various rivet 
m aterials, and m ethods of assembly.—P. M. C. R.

*Report on the Welding of Light Alloys Containing Magnesium. F r. Eggels- 
m ann { X I I th  Internat. Gongr. AceŁ, Oxy-Acet. Weld. <Si A llied Ind ., 1936, Proc., 
1930, 3, 785-791 (in German), 792-798 (in E ng lish ); also Avt.orjc.ne Metall- 
bearbeitung, 1936, 29, (22), 337-341; and  M et. Ind . (Lond.), 1936, 48, (26), 
711-715).—The welding of an  alloy containing Silicon 0-9, manganese 0-5, 
magnesium 1-0%, rem ainder alum inium , was investigated. Tho leftw ard 
process was used, w ith  a  slight exeess of acetylene in  th e  flame. The 
welds had greater streng th  th an  th e  paren t m etal, bu t tho elongation was 
seriously reduced. The la tte r  property  was im proved by annealing a t  530°- 
550° C. B oth  cold- and  hot-liam m ering wero found to  be very harm ful. A 
suitable flux is essential, and  g rea t care is necessary to  rem ove all traces of it  
a fter welding.— H. W. G. H.

Contact Electric Welding of D uralum in. L. M. M anevich (Sudostroenie 
(Shipbuilding), 1936, (9), 651-654).— [In  Russian.] A description of the 
ATN-25 machinę and  alterations m ade therein  a t  th e  M arty shipbuilding 
y a r d ; and  also of the results o f tests of the machino in  tho welding of D uralu ­
min.—N . A.

The Autogenous Welding of Light Metals. M. Maier (Apparatebau, 1935, 47, 
(15), 147-151; (16), 159-162).—Suitable welding powder and  rod are recom- 
m ended for pure alum inium  and  several ligh t alloys. H ydrogen, illum inating 
gas, or petro l m ay be used instead of acotylene. Instructions are given regard- 
ing th e  selection of burners and  the  prelim inary setting  of work, th e  correct 
handling o f burner and  rod, and  the degree of heating reąuired. The tensile 
strengths of 6 light alloys (fully annealed) are compared w ith those of the same 
alloys in tho form of wclded sheet of 4 thicknesses. A  brief concluding noto 
recom mends appropriate heat-trea tm en t o f certain  types of work.— P. R .

The Welding of Light Metals. ------ (Apparatebau, 1936, 48, (13), 140-143).
—D etailed directions are given for th e  autogenous welding of alum inium  and 
light alloy sheet, tubing, and wire. Hammer-welding and electric welding 
practice aro briefly dealt w ith.—P. M. C. R .

Fundam ental Questions for the Further Deyelopment of Aluminium Spot 
Welding. K . R uppin  (Tech. Zentr. prakt. Metallbearbeitung, 1935, 45, (21/22), 
571-574).— A description of the proper m ethods o f applieation o f spot welding 
to  alum inium  alloys and o f the fundam ental processes th a t  are operativo 
therein. R . mentions the  H obrock process, in  which the union of therm ally 
aged alloys is brought about a t  a  tem perature below the m elting p o in t; 
under definite conditions o f tem perature  and  pressure tho  recrystallization 
potential o f the m etal is utilized to  bring about th is effect.—W. A. C. N.

Resistance Welding of Light Metals. C. Haase and  O. Plass (Weld. Ind .,
1936, 4, (4), 140-144; (7), 258, 278).—T ranslated  from A lum in ium , 1935, 
17, 209-216; see Met. Abs., 1935, 2, 313.—S. G.

Electric Point Welding of W  Alloy. I . M. Brailovskiy (Tehnika Vos- 
dushnogo Flota (Tech. A ir  Fleet), 1936, (10), 107-110).— [In  Russian.] The 
current density  reąuired  is abou t 750 am p./m m .2, tim e of applieation for two 
1 mm. sheets is 0-2 second and  for two 0-45 mm . sheets, 0-15 second, and  weld­
ing pressure 2-4  kg ./m m .2. The tests  were made w ith an  autom atic machinę 
of Soyiet m anufacture (ATN-25). T he streng th  of the weld exceeds th a t of 
jo in ts riveted  w ith D uralum in. The alloy used in the  tests consisted of 
alum inium w ith copper 4-76, manganese 117 , magnesium 0-8, iron 0-55, 
Silicon 0-66, and titan ium  0-17%.—N . A.

3 C
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The Development o£ the Jointing of Light-Gauge Copper Tubes, Bronze- 
Welded Method, Employing the Oxy-Acetylene Blowpipe. W . L. K ilburn  and
H . J .  M etcalf ( X I l th  Internat. Congr. Acet., Oxy-Acet. Weld. tfc Allied, Ind ., 
1936, Proc., 1936, 5, 1093-1104).—H o t and  cold w ater heating and  san itary  
installations liave been fabricated  in  m etal piping for a considerable period. 
Somo years ago, a  solid draw n light-gauge copper pipę was produced, and  the 
only m ethod  of jo in ting  was a m echanical fitting , know n as a  compression 
jo in t. P ractical opinion diffcred as to  th e  efficiency, under all circumstances, 
of th is m ethod of jointing. I t  was suggested th a t  if  some o ther practical 
m ethod of jointing could be found, th e  use o f th is piping would be inereased. 
As a  resu lt o f esperim ents, bronze welding was found to  be a  m ore simple 
and  practical m ethod o f jointing, whereas the m echanical m ethod of jointing 
was no t always satisfactory. W ith  the eonseąuent inereased use o f bronze 
welding, fu rth er technical and  practical knowledge was obtained, b u t i t  was 
felt th a t  some im provem cnt was necessary to  enable bronze welded installa­
tions to  become universally adopted, as the m ethod had, up to then , only 
been used in  connection w ith domestic ho t and  cold w ater installations. A fter 
experim ents, a  weldable copper fitting was evolved, w hich fulfilled the  con- 
ditions reąu ired  to  m ake san itary  installations foolproof, from  a  welded point 
o f view. D uring the progress o f the  developm ent o f the bronze welding 
m ethod, i t  has been found th a t  th e  oxy-acetylene blowpipe flame, under all 
working eonditions, is th e  m ost p racticable tool fo r th e  applieation of the 
necessary heat reąuired  for th e  jo inting o f light-gauge copper pipes, w hatever 
th e  m ethod of jointing, o ther th an  the m echanical compression fitting  type.

—S. G.
The Sleeve Electrode for the Arc Welding of Copper. A. M atting and 

W. Lessel (Weld. In d ,, 1937, 5, (2), 63-66).—See M et. th is vol., p. 479.
—H . W. G. H .

The Autogenous Welding of Copper and Its Alloys. ------  (Apparatebau,
1935, 47, (9), 89 -94 ; (10), 99-104).—Necessary precautions in the welding of 
copper and  its  principal alloys (bronze, brass, niekel-brass, and  Monel metal) 
are correlated w ith  th e  structu ra l and o ther peeuliarities of the  respective 
m a te ria ls ; suitable welding rods are indicated in each case, and  th e  strengths 
o f welded copper sheet o f 4 thieknesses, of brass sheet o f 3 thicknesses, and of 
Monel m etal sheet o f 2 thieknesses are tabu la ted , th e  m ethod adopted  being 
indicated in  each case.—P. M. C. 11.

Note on the Welding of Aluminium Bronzes. A. B outte  ( X I I th  Internat. 
Congr. Acet., Oxy-Acet. Weld. <0 Allied Ind ,, 1936, Proc., 1936, 4, 831 (in 
French), 832 (in E nglish); also M et. Ind . (Lond,), 1936, 48, (24), (569-670; 
A lum in ium  and Non-Ferrous ltev., 1936, 1, (11), 521-522; Rev. Soudure 
autogene, 1936, 28, (272), 7 ;  Mech. World, 1936, 100, (2585), 5 0 ; and  Sheet 
Metal In d ., 1936, 10, (111), 563).—B. gives the causes which have hindered 
the developm ent, on a  commercial basis, o f th e  oxy-acetylene welding of the 
alum inium  bronzes. To elim inate these causes B. would use a  flux having 
th e  property  o f acting energetically on the oxide which is form ed, and having, 
on th e  o ther band, no such action on the paren t m etal.—S. G.

The Repairing of Large Bronze Bells by Oxy-Acetylene Welding. H ans
A. H orn  (X I I th  Internat. Congr. Acet., Oxy-Acet. Weld, <f> Allied Ind ., 1936, 
Proc., 1936, 5, 1263-1269 (in German), 1270-1275 (in E ng lish ); and  Autogene 
Metallbearbeitung, 1936, 29, (24), 377-381).—Tlie average life o f a  bronze 
beli is about 250 years, and  failure usually results from  th e  repeated ham- 
mering o f the  clapper, which causes severe cold-working and fatigue. Smali 
cavities or inclusions often s ta r t the failure. The m ateriał contains about 
75%  copper, 20%  tin  and sm ali ąuantities o f phosphorus, iron, zinc, lead, 
arsenie, manganese, &c., and  m elts a t  abou t 850° C. For welding, an excess 
of acetylene is necessary in  th e  flame, and smali additions of phosphorus,
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manganese, or alum inium  are made to  th e  filier rod. The preparation  o f the 
crack for welding, and the preheating o f th e  beli are extrem ely im portan t. 
The la tte r  should be very  slow, 10-12 hrs. being necessary to  heat tho larger 
bells to  550° C., a t  which tem perature welding can be begun. W elding always 
proceeds downwards, tow ards th e  m outh  of tbe beli, b u t is carried ou t by 
“ stepping backw ard.” Once started , welding m ust be continued to  com- 
pletion, and  cooling is re tardcd  so as to  tako 2 -6  days.—H . W. G. H .

Lead Welding (Lead Buming) and Welding of Low Melting Point Metals 
and Alloys by the Oxy-Acetylene Process. E . B. P arting ton  (X IU li Internat. 
Congr. Acet., Oxy-Acet. Weld. tfc Allied Ind ., 1936, Proc., 1936, 5, 1086-1090). 
—The discovery of “ leadburning,” or, more correctly, the “  autogenous 
welding ” of lead, dates back several centuries. The m ethods adopted during 
the  earlier years of its discovery consisted o f pouring molten lead in to  a 
“  V’d  ”  jo in t previously prepared between two pieces of le a d ; th e  inside of 
the  pipę, or th e  underside o f tho sheets, being packed w ith  sand to  prevent 
underflow and also to  ac t as a base. Various o ther m ethods were subseąueńtly 
evolved and, finally, oxy-acetylene leadburning, th e  la test process, has 
trium phed  over the  generał an tieipation  th a t the phenom enally high tem pera­
tu rę  o f tlic  oxy-acetylene flame would be detrim ental to  its successful applica­
tion, and is now in th e  fuli s tride  of commercial deyelopm ent.— S. G.

Modem Lead Welding Practice. Differences from Practice with Other 
Metals. F . E . Rogers and  W. H . C arter (M et. Ind . (Lond.), 1936, 49, (23), 
560-562).—Based on an article in Welding Eng., 1936, 21, (8), 2 4 ; see M et. 
Abs., th is vol., p . 480.— L. A. O.

Causes of Bad Welding Properties in  Nickel. A. B outtć  (Rev. M et., 1935, 
32, (3), 114).— Sum m ary of a  paper read  before th e  IX th  In ternational 
A cetylene Congress, 1935. B ad welding properties in  nickel are a ttrib u ted  
to  th e  presence of over 0-02% sulphur and to  the  sulphur-m agnesium  ratio  
of th e  m ateriał.—P. M. C. R .

♦Welding Tests on [Copper- and Nickel-] Plated Sheets. ------ M aier (X I I t l i
Internat. Congr. Acet., Oxy-Acet. Weld. <£•• Allied Ind ., 1936, Proc., 1936, 6, 
1424-1430 (in German), 1461-1467 (in English)).— S. G.

The Welding and Soldering of Nickel, Copper-Nickel, and Chromium-Nickel 
Alloys. B. T rau tm ann  (Tech. Zentr. prakt. Metallbearbeitung, 1936, 46, (9/10), 
353-354).—A review is given of welding these m aterials by one or more 
of the 10 m ethods connnonly in use, and  a  discussion of th e  reasons w hy 
certain  processes are inapplicable for certain  of th e  alloys ; a t  tho same tim e 
the m ost appropriate processes for m etals o f particu lar composition and  
physical characteristics are enum erated. I t  is shown th a t  under favourable 
conditions tho welds m ay be as strong as, and  of sim ilar corrosion-resisting 
properties as, tho original alloy. Suitable m ethods of preparation  o f parts  for 
welding are described.—W. A. C. N.

Special Welding Techniąue Reąuired in Process for Cladding Steel Rolls.
------ (Steel, 1936, 99, (19), 45—46).—Steel rolls coatcd w ith corrosion-resisting
alloys are m uch used in m anufacturing paper, glass, rubber, soap, &c. Monel 
m etal is generally employed, b u t nickel, alum inium, or o ther m aterials m ay be 
used. The m ethod of preparing and  “  cladding th e  rolls is described.

—P . M. C. R .
Hard-Facing W ith Stelhte. A. B. K inzel and C. W. D rury  ( X I l th  Internat. 

Congr. Acet., Oxy-Acet. Weld. A llied Ind ., 1936, Proc., 1936, 5, 1163-1169). 
— H ard-facing implies th e  deposition o f a hard  m etal to  th e  surface of a m etal 
p a r t subjected to  abrasion or erosion. B y elim inating or minimizing wear, 
hard-facing decreases operating costs, inereases production, decreases shut- 
downs for repairs and generally inereases operating efficiency. The process 
is applied to  new parts  and to  the rebuilding of worn parts.—S. G.
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A New Method for the Welding of Sheet Zinc. H ans A. H orn  (X I I l h  
Internat. Congr. Acet., Oxy-Acet. Weld. <fc Allied In d ., 1936, Proc., 1936, 4, 
834-837 (in German), 838-841 (in E ng lish ); and  Autogene Metallbearbeitung, 
1936, 29, (20), 305-308).—A flux consisting m ainly of zinc and  amm onium 
chlorides is used, being pain ted  on th e  back of the seam. A neu tra l flame is 
preferred to  excess of acctylcne, and  th e  sheets to  be welded aro b u tted  close 
together. 50-60 litres per hour of acetylene are reąuired  per mm. sheet 
thickness. The inner cone of th e  fiame should be lield 1-5-2 m m . from  the 
m olten puddle and  the  flame should be inclined a t  an  angle o f 30°-45° to  the 
seam . Photographs and photom icrographs of typical seam s are given.

— H . W. G. H .
Oxy-Acetylene Welding for the Chemical Industry. H . W. G. H ignett 

(X I I th  Internat. Congr. Acet., Oxy-Acet. Weld. <L- Allied Ind ., 1936, Proc., 
1936, 5, 1081-1085; and  Met. Ind . (Lond.), 1936, 48, (25), 679-682, 697).— 
A tten tion  is directed more particularly  to  th e  welding of corrosion-resistant 
m aterials. Since the oxy-acctylene process is n o t the only welding m ethod 
employed in th e  fabrication of chemical p lan t, a  b rief review of its advantages 
and  disadvantages in  th is branch of engineering is given.— S. G.

Various Types of Joint for Piping. K . Beyer (Buli. tech. B ureau Yeritas,
1935, 17, (10), 229-232).—From  a report to  th e  Comm ittee on T herm al 
(Juestions of th e  B erlin Group of the Verein deutsche Ingenieure, 1935. 
T he m ost usual forms of jo in t in  piping conveying air, heated  gases, ho t or 
cold w ater, steam , oil, or sulphur dioxide are tabu la ted , w ith  m aterials, 
pressure range, m axim um  working tem perature  and  m ethod of construction, 
tho  last-nam ed by reference to  a  series o f diagram s. N on-ferrous m etals and 
alloys used include lead, copper, Monel m etal, and  alum inium .—P. M. C. K.

The Metallurgy, Properties, and Control of Welds. A. M. Portev in , w ith 
L. Bloch-See and  I). Sćfćrian (X I I th  Internat. Congr. Acet., Oxy-Acet. Weld. 
<£,- Allied Ind ., 1936, Proc., 1936,1, 176-196 (in French), 197-216 (in English)). 
— Deals w ith welds in steel.—S. G.

Plastic-Elastie Eąuilibrium in Weld Seams. M. Cymboliste and  H . Ger- 
beaux (X I I th  Internat. Congr. Acet., Oxy-Acet. Weld. ct- Allied Ind ., 1936, 
Proc., 1936, 2, 343-386 (in French), 387-430 (in English)).—The usual tests on 
welded jo in ts aro o f two k in d s : c ither to ta l destructive tests affording a 
m easure of the load, dimensions, or stress a t  th e  m om ent of breakage, or elsc 
non-destructive tests giving a  determ ination—if  possible from  point to  point 
— of the  elastic conditions prcvailm g in  th e  more especially dangerous parts  
o f th e  jo in t. I t  is o f in terest to  follow th e  deyelopm ent o f tho stresses and  
stra ins in  th e  jo in t from th e  m om ent w hen th e  elastic lim it is reached up  to 
th e  m om ent of breakage. This cam iot be done w ith  certa in ty  by calculation, 
b u t i t  can readily  be accomplishcd by observing th e  cracking w hich takes 
place in a special varnisli covering th e  specimen under invcstigation. The 
m ethod m akes i t  possible to obtain indications o f : (1) th e  points a t  w hich the 
plastic sta te  first makes its appearance; (2) th e  ex tra  m argin of safety avail- 
able to  the jo in t in  the semi-plastic period having regard to  the horizontality  
o f a  portion of th e  stress-stra in  curvo in constructional steels and in  weld 
m e ta l: th is makes it  possible to  classify the different types o f jo in t according 
to  the w ay in  which they  are  s tressed ; (3) th e  eąuilibrium  conditions for 
heterogeneous joints, w hich are very difEcult to  examine ana ly tica lly ; and 
(4) tho m agnitude of, and  p a r t  played by, la ten t stresses in  th e  joints.— S. G.

Heat-Treatment of Fusion Welds. A. J .  T . Eyles (W ild-Bar field lleat- 
T re a t.J .,  1936, 2, (1), 2 -4 ;  and  Heat-Treat. and Forging, 1936, 22, (8), 3S7- 
388).—The necessity for hea t-trea tm en t o f fusion welds is discussed, and  ex- 
amples are ąuoted, including alum inium  alloys, D uralum in, and  brass.—W. N.

Arc Welding in Argon Gas. Gilbert E . D oan and  W illiam C. Schulte 
(Elect. Eng., 1935, 54, (11), 1144-1149).—A description of appara tus designed
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for experim ental arc welding a t  atm . pressures in controlled atm ospheres. 
Tests in argon rcveal (a ) the im possibility o f m aintaining a stable arc in  highly 
purifled argon under ordinary conditions; (b) th e  absencc of all c rater forma- 
tion  under pure i ro n ; and  (c) the absence of all obseryable “ pinch effect ’* 
aceom panying the detachm ent of tho globules from tho electrode wire.—S. W.

Residual Stresses in  Arc-Welded Plates. N . S. Boulton and  H . E . Lance 
M artin (Proc. Inst. Mech. Eng., 1936, 133, 295-339; discussion, 340-347).— 
The m agnitude and  d is tribu tion  of th e  longitudinal residual stresses in  a  
rectangular m ild steel plate, a fter depositing a  fillet weld along one or both 
of its  longer edges, were determ ined by  tak ing  gauge readings before and 
a fter welding, and  after milling off, first th e  deposited m etal and  then the 
plastically stra ined  m etal. A n approxim ate theory  is developed by which 
the residual stresses and  stra ins m ay be calculated independently o f th e  
m easured strains. This involves the m athem atical analysis o f tho tem- 
perature  d istribution  in  a  plate  during welding, for which an eąuation  is 
derived.— H . W. G. H .

Electric Arc Welding Machines. J .  M. Willey (Metropolitan-Yickcrs Gaz., 
1936, 16, (281), 209-214; (282), 233-240).—T he sta tic  and  arc eharacteristics 
for single-operator sets are discussed in relation to  short-circuit current and  
reserye yoltage. A m ethod is given for calculating th e  approxim ate current 
reąuirem ents o f m ulti-generator sets, and  tho relation between current and 
voltage is illustrated  for level and  rising eharacteristics. The operating costs 
o f scveral types o f set aro estim ated. A short account is given of single- 
operation machines for high-frequency a.c.— P. M. C. R.

The A.C. Arc Welder “ Stabilarc.”  Takcshi Ogawa (Hitachi-Iłyoron 
(Hitachi JReview), 1935, 18, (6), 355-360).— [In  Japanese.] An English sum ­
m ary  is given in Jap. J .  Eng. Abs., 1937,15, 125-126.— S. G.

A New Method for Testing Arc Welding Generators. T . Okamoto and K . 
Ando (D cnki Gakkicai Zasslii (J. In st. Elect. Eng. Japan), 1935, 55, (569), 
1032-1040).— [In  Japanese.] A  sum m ary in  English is given in  th e  abstrac t 
section (English issue), 1935, 55, (569), 131; and  also an  abstrac t in  Jap . J .  
Eng. Abs., 1937, 15, 100-101.—S. G.

Progress of Electric Resistance Welding. J .  E . Langucpin (M im . Soc. 
Ing. civil France, 1936, 89, (5), 716-735).—Modern types of resistance welding 
machines for spo t and seam welding iron and  steel are illustrated  and  the ir 
construction, operation, and uses are described.—A. R . P .

Tools for Electric Spot-Welding. F . Hoch (Z .V .d .I., 1936, 80, (30), 911- 
912).—An illustrated  deseription is given of spot-welding equipm ent, including 
spring-controlled assemblies and sets for ligh t work.—P . M. C. R .

Alloying Elements in  Welding Rods. A. B. K inzel ( X I I th  Internat. 
Congr. Acet., Oxy-Acet. Weld. d; A llied Ind ., 193G, Proc., 1936, 3, 781-784; 
discussion, 784; also Met. Ind . (Lond.), 1936, 48, (24), 667-669 ; J . Amer. 
Weld. Assoc., 1936, 15, (11), 12-14; A lum in ium  and Non-Ferrous Rev., 
1936,1, (11), 522-524, 2, (3), 132-133 ; Sheet M etal In d ., 1936,10, (112), 638- 
640; and  Machines, 1937, (Maj'), 14—18).—S. G.

Report of the Oxy-Acetylene Committee [of the International Acetylene 
Association] for 1935. E . V. D avid (Internat. Acet. Assoc. Proc., 1935, 36, 
126-136; discussion, 136-138).— S. G.

H eat Effect of the Oxy-Acetylene Flame for Various Exit Velocities of the 
Gas Mixture. E . S treb and  H . K em per ( X I I th  Internat. Congr. Acet., Oxy- 
Acet. Weld. dk A llied Ind ., 1936, Proc., 1936, 4, 814-816 (in German), 817- 
819 (in English)).—S. G.

*Electrostatic Charges in  Flowing Gases. W. R im arski a n d ------ Friedrich
( X I I th  Internat. Congr. Acet., Oxy-Acet. Weld. cfc Allied In d ., 1936, Proc., 
1936, 4, 893-911 (in German), 912-929 (in E nglish); discussion, 931-932; 
also Autogene Metallbearbeitung, 1936, 29, (15), 225-232 ; (16), 241-246).—S. G.
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Suggestion in Regard to Minimizing the Risk of Explosion A fter Ignition 
of Dissolved Acetylene Cylinders. J .  R . H . Goris (X I I t h  Internat. Congr. 
Acet., Oxy-Acet. Weld. ct- Allied In d ., 1936, Proc., 1936, 4, 933-940 (in Ger­
man), 941-948 (in E ng lish ); discussion, 949-950).— S. G.

*The Effect of the Acetylene Pressure on the Security Against Flash-Back
of Injector Welding Blowpipes. ------  W olf (X I I lh  Internat. Congr. Acet.,
Oxy-Acet. Weld. <0 Allied Ind ., 1936, Proc., 1936, 6, 1449-1451 (in German), 
1486-1488 (in English)).— S. G.

The Rate of Generation of Acetylene in  the Acetylene Generator. O tto 
Mies { X II lh  Internat. Congr. Acet., Oxy-Acet. Weld. c0 Allied Ind ., 1936, Proc., 
1936, 4, 951-956 (in German), 957-962 (in English)).— S. G.

Acetylene Generators. E duard  Sauerbrei ( X I I th  Internat. Congr. Acet., 
Oxy-Acet. Weld. <fc Allied In d ., 1936, Proc., 1936, 1, 218-239 (in German), 
240-261 (in English)).—S. G.

Pressure Reducing Valves for Oxygen. ------  Teich (X I I t l i  Internat.
Congr. Acet., Oxy-Acet. Weld, <L- Allied In d ., 1936, Proc., 1936, 6, 1444-1448 
(in German), 1481-1485 (in English)).— S. G.

Apparatus and Process for Extending the Field of Oxygen Cutting. R . 
Schneider (X I I th  Internat. Congr. Acet., Oxy-Acet. Weld. <k Allied In d ,, 1936, 
Proc., 1936, 6, 1436-1443 (in German), 1473-1480 (in English)).— S. G.

The Position of Oxy-Acetylene Welding, Cutting, and Surface-Hardening in 
Belgium. Ch. Dehasse (X I I th  Internat. Congr. Acet., Oxy-Acet. Weld. cC- 
Allied In d ., 1936, Proc., 1936, 6, 1504-1519 (in French), 1520-1535 (in 
English)).—S. G.

The Oxy-Acetylene Industry on the Golden Reef [South Africa]. O. G rafton 
and  G. Maguire (X I I th  Internat. Congr. Acet., Oxy-Acel. Weld. tO Allied Ind ., 
1936, Proc., 1936, 6, 1542-1546).—S. G.

A New Principle in the Practical Training of Oxy-Acetylene Welders. R . 
Granjon { X II th  Internat. Congr. Acet., Oxy-Acet. Weld, <C- Allied Ind ,, 1936,
4, 842-843 (in French), 844—845 (in English), discussion, 847; also Weld. J ., 
1936, 33, (393), 178-180; Rev. Soudure autogene, 1936, 28, (273), 7 -8 ; Weld. 
Eng., 1936, 21, (10), 42-43 ; Sheet M etal In d ., 1936, 10, (114), 795-796; and 
A lum in ium  aiid Non-Ferrous liev., 1936, 1, (12), 565-566).—An account of a 
new training m ethod adopted by th e  Office Centrale over a year ago, in which 
th e  novices are reąuircd  to  execute a  given weld in a  given m inim um  tim e, 
progress being achieved by im proving th e  ąuality  o f the weld w ithout exceed- 
ing th e  presenbed tim e. This m ethod of train ing is claimed to  be more rap id  
and  effeetive th an  the more usual one of insisting on ąua lity  first and  speed 
a fte rw ard s; i t  tends to  m ake th e  weldcr avoid unnecessary m ovem ents of 
th e  blowpipe. The m ethod is no t reeom mended, however, for train ing welders 
in  repair work.— H . W . G. H .

Note on a System of Simultaneous Training in Oxy-Acetylene and Electric 
Welding. R . Salclles ( X I I th  Internat. Congr. Acet., Oxy-Acet. Weld. & Allied  
Ind ,, 1936, Proc., 1936, 4, 861-868 (in French), 869-876 (in English)).—S. G.

Coordination of Welding Methods and the Training of Welders. H ans 
M elhardt { X l l th  Internat. Congr. Acet., Oxy-Acet. Weld. & Allied In d ,, 1936, 
Proc., 1936, 1, 148-161 (in German), 162-175 (in English)).—S. G.

Training and Control of Welders. W. Heigli a n d 'J . O rr {Trans. Inst. Eng. 
Ship . Scotland, 1935-6, 79, 118-136; discussion, 137-155).—S. G.

Results of Psycho-Physiological Examinations for the Selection of Welders. 
L. Bloch-Sće (X I I t h  Internat. Congr. Acet., Oxy-Acet. Weld. <£- Allied Ind ,, 
1936, Proc., 1936, 4, 848-853 (in French), 854r-859 (in English)).—S. G.
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XXI.—INDUSTRIAL USES AND APPLICATIONS
(Continued from pp. 598-607.)

Evolution of the Application of Aluminium During the Last Fifty Years 
(1886-1936). A. de B iran (Rev. A lum in ium , 1936, 13, (84), 381-388).—The 
possibilities in  the  applieation of alum inium  envisaged in  1886, the difficulties 
th a t  had to  be overcome, and  th e  degree to  which those possibilities have been 
realized are described.—J . H . W.

The Adaptation of Aluminium to Modem Applications and the Evolution
of Light Alloys. ------ (Rev. A lum in ium , 1936, 13, (84), 374-377).—The trade
names, compositions, and physical and mechanical properties of a  num ber of 
alum inium  casting and forging alloys are tabu lated .—J .  H . W.

Aluminium and its Alloys in  Modern Practice. W . Machu (Oesterr. Ghem.- 
Zeit., 1935, 38, 13-17, 33-35).—A review.— S. G.

Correct and Faulty  Treatm ent of Aluminium Plant. H . R ohrig (Met. Ind . 
(Lond.), 1936, 49, (1), 14-18; also A lum in ium  and Non-Ferrous Rev., 1936,
1, (10), 474-475 ; (11), 519-520 ; and Light Metals Rev., 1936, 3, (2), 28-30). 
—R ead a t  the  Chemical Engineering Congress of the W orld Pow er Con- 
ference, 1936. The physical and m echanical properties o f alum inium  and  its 
alloys are rcviewed, in  relation to  th e  suitability  o f these m aterials for use in 
large-scale p lan t and  eąuipm ent. The im pact strength , yield-point and 
elongation of soft and  rolled alum inium  and  alum inium -m anganese (1-5%) and 
of 3 o ther alloys aro tabu la ted  for 3 tem peratures. Methods of asseinbling 
alum inium  parts  are considered, and precautions are indicated. The sus­
ceptib ility  o f tho m etal and its alloys to  a ttack  by various corrosivo agents is 
discussed, and  a  review of m ethods of cleaning and  protection is given.

—P . M. C. R .
Aluminium Tanks for Brewery. J .  R oux (Drasserie et Mallerie, 1935, 

X ov. 5 ; Light Metals Rev., 1936, 2, 249).— L. A. O.
Report of [A.S.T.M.] Committee B-7 on Light Metals and Alloys, Cast and 

W rought. Sam  T our and J .  A. Gann (Proc. Amer. Soc. Test. M at., 1936, 36,
(I), 204-207).—New ten ta tiye  speciflcations are subm itted  for magnesium- 
base alloy bars, rods, and sliapes (Met. Abs., th is  vol., p. 740). The activities 
o f th e  yarious sub-committees, especially in considering speciflcations, are 
briefly revicwed.— S. G.

Proposed Revisions in [A.S.T.M.] Tentative Standards for Light Metals.
------ (Proc. Amer. Soc. Test. M at., 1936, 36, (I), 208-211).—Appendix to  R eport
of Committee B-7 (preceding abstract). Revisions aro proposed to  ten ta tive  
speciflcations B80-34T— magnesium-basc alloy sand-castings; B90-34T— 
magnesium-basc alloy sh ee t; B91-34T—magnesium-base alloy forgings; 
B92-33T—magnesium ingot and  stiek  for rem elting ; and B93-34T— 
magnesium-base alloy ingot for remelting.

Alloys of Aluminium and Their Uses. Pau l V. Faragher (Product Eng., 
1936, 7, 62-66, 137-140 ; C. Abs., 1936, 30, 7522).—A discussioii o f the heat- 
trea tm en t, annealing and  properties of the commonly used alum inium  alloys, 
th e  forms in which they  are available, and the proper alloy for each function. 
Tables of composition and  mechanical properties are given, w ith photographs.

—S. G.
Structural Application of Aluminium Alloys. E . C. H artm ann  (Proc. Amer. 

Soc. Civil Eng., 1936, 62, (8), 1313-1328).—The characteristics o f the Dur- 
alum in-type alloy “ 17 S -T  ”  are detailed, recom m endations being given for 
values of tension, compression, shear and  bearing stresses suitable for use in 
designing; notes on its workshop fabrication are included. The economic 
applieation of this light-weight alloy for struc tu ra l purposes is discussed.—J . C.

Complementary Notes on Telephonic Conductors in Aluminium. C. 
Pram aggiore (A llum inio, 1934, 4, (3), 156-162).—J . K .
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Telephone Lines in Aldrey. G. D assetto  (A llum inio , 1935, 4, (3), 149- 
156).—Aldrey conductors can satisfactorily  replace th e  usual m aterials for 
telephonic conductors, and i t  is necessary to  study  carefully its  particu lar 
characteristics so as to  use i t  in th e  m ost adyantageous m anner. I ts  m echan­
ical resistance is only a  little  less th a n  th a t  o f copper, and its  weight very Iow. 
I t  can be loaded to  a  high value, sinee its  elastie lim it is only about 10% 
below the ultim ate. I t  also possesses very  good corrosion-resistance. Tlie 
yarious m ethods of fastcning the conductors to  the insulators are carefully 
explained and  illustrated .—J .  K .

Metallurgical Problems of Aero Engine M anufacture. E . R . G add (./. 
Roy. Aeronaut. Soc., 1936, 40, (308), 622-633).—M aterials for pistons and  
cylinder hcads are discussed fully, and  the properties o f the alum inium  alloys 
R .R .59 and “ Y ” used for th is purpose in high performance engines are 
described. Tlie uso of bronzes for valve seats and  valve guidcs is m entioned 
briefly. A short section is devoted to  crank-case m aterials and difficulties 
experienced. A comprehensiye table giving th e  m ain physical properties of 
the  m aterials used is appended.—H . S.

Aero Engines for Light W ork. J .  Bally (Rev. A lum in ium , 1936, 13, (81), 
191-206 ; and  (summary) Light Metals Rev., 1936, 3, (1), 19-20).—The fu turę  
of p rivate  flying depends on th e  deyelopm ent o f light m achines a t  Iow cost. 
Substan tial reduetions in -weight m ay be effected by th e  use o f suitable light 
alloys in  engine construction, and  exaniples are  discussed in  connection w ith 
engines of French construction.— P. M. C. R .

Airscrew Deyelopment. H . C. W atts (./. Roy. Aeronaut. Soc., 1936, 40, 
(307), 483-510; discussion, 510-523).—The main technical features of 
alum inium  alloy airscrews and magnesium alloy airscrews in  relation to  these 
m aterials are m entioned.—H . S.

M anufacturing Phases of Metal-Aircraffc Construction. F red  W. H erm an 
(S .A .E . Journal, 1936, 39, (4), 394-399; and  (summary) Light Metals Rev., 
1936, 3, (5), 97-99).—The u ltim ate  tensile stress, yield-point, bearing power, 
and shear stress of alloys “  17S ” and  “ 24S,”  which are widely used in  stressed- 
skin structures, are tabu la ted  for 3 types o f trea tm en t, and  tho relation of 
these properties to  design is discussed, w ith  special reference to lofting, tooling, 
fabrication, assembly, inspection, and m ethods o f protection. The shear 
strengths of D uralum in and  tho new riveting alloy A 17 S.T. are compared. 
P rotective m ethods include anodic oxidation (not applicable to  Alclad) and 
a yarnish applied by spraying o r dipping.—P . M. C. R .

Stressed-Skin Structures for A ircraft. Don R . B erlin {S .A .E . Journal, 
1936, 39, (5), 444 -417, 458).—M ethod of form ing and assembling light-alloy 
p arts  for all-m etal stressed-skin aero structures are discussed. The attach- 
m ent o f the skin by riveting has been facilitated  by th e  deyelopm ent o f the 
alloy A 17 S, which can be used for riyeting w ithout special storage precautions 
w hen in  the  “ sem i-heat-treated ” S ta te .  Stiflening mem bers a r e  of Dur- 
alum in : the bulb-angle form  is recommended.—P. M. C. R .

The Technology of the Light Die-Casting Alloys ; Their Uses in  Automobile 
Construction. A. D um as (J. Soc. Ing. Automobile France, 1935, 8, (4), 199- 
206 ; also (summaries) Light Metals Rev., 1936, 2, (20), 351-353; and  Found. 
Trade J ., 1936, 54, (1032), 420).—An illustrated  review is given of th e  use of 
chill-cast and die-cast light alloys in autom obile work. Special reference is 
m ade to  the high-purity  alum inium -copper-zinc alloys (zinc 12-14% ), 
M agnalium, the “ modificd ” alloys of the A lpax group, “ A P 33 ”• (copper 
4-5-5% , titan ium  0-3%), “ Y ” alloy, Lo-Ex, and  C entral A (Silicon 12, 
copper 2-5, niekel 2-5, manganese 1-25, titan ium  0-2%). The use of light alloys 
in easings, cylinder heads, engine blocks, wheels, handles, brake drum s, &ć., 
is described.—P. M. C. R .
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Light Alloys and the Ordinary Bicycle. J .  Bally (Rev. A lum in ium , 1935, 
12, (75), 3043-3054).—The introduction of light-alloy (Duralumin) frames, 
wheel rim s, handle-bars, &c., has reduced the w eight o f th e  ord inary  bicycle 
from 33 to  27-5 lb., and th a t  of the racing machinę from 22 to  16-5 lb. The 
production. of D uralum in rim s is deseribed in  detail.—P. M. C. R .

Aluminium in Rolling Stock Construction. E rnest V. Pannell (Railway 
Gaz., 1936, 64, (13), 613-614).—A fter reference to  the economy of light-weight 
construction an  account is given of light-alloy railw ay coacli construction 
sińce 1910. Special features of design are noted, and P . empliasizes tho 
possible advantages o f m ateriał haying a  high elastic modulus in th e  eyent of 
collision.— P. M. C. R .

The Uses of Aluminium in Sewage Disposal Plants. R . C. Wilson (Proc. 
IGlh Terns Water Works Short Scliool, Dallas, T em s, 1934, 99-102).— S. G.

W hich Light Alloy Must I  Use P ------ (Apparatebau, 1936,48, (3), 26-28).—
The uses o f light alloys in relation to  serviee eonditions, especially in  place of 
copper alloys, are reviewed and a  table is giyen of the mechanical properties 
and  principal applications o f soft and heat-treated  B ondur, A lbondur, Bondur- 
p lat, L autal, P an ta l, K .S.-Seewasser, B.S.-Seewasser, Silumin, Mangal, and 
pure alum inium , w ith  brief notes on the special eharacteristies of each.— P. R .

Aluminium Fum iture— How It is Formed, Assembled, and Finished. Fred
B. Jacobs (Steel, 1936, 99, (19), 48, 50, 53, 88).—The successful m anufacture 
of alum inium  alloy fu m itu re  depends on welding techniąue and  011 the possi- 
b ility  o f repetition w ork in  forming operations. Tho forming, welding, 
polishing, heat-treatm ent, colouring, and  finishing of the pieces are  briefly 
deseribed.—P. M. C. R .

History of Materials in Religious Art. J . Bally (Rev. A lum in ium , 1935, 
12, (76), 3103-3114).—A brief historieal survey is given of the developing 
use o f m etals in ecclesiastical architecture, decoration, and furnishing. Iin- 
proyem ents in techniąue continue to  extend tlie  rangę of available media. 
Exam plcs of the use of alum inium  and light alloys are illustrated  : they  
include domes, sta tuary , panelling, and fum itu re . F u rth e r possibilities are 
allorded by the anodie colouring processes.—P. M. C. R.

Aluminium Foil for the Wrapping of Butter. M. Saitner (Milchwirtschaftl. 
Zeit., 1935, 40, 741 ; Light Metals Rev., 1936, 2, 226).—L. A. O.

Aluminium Foil Substituted for Lead in  Pipę jo inting. M. Meyeringhausen 
(Gesundheits-Ing., 1935, Sept. 14; Eng. News-Record, 1935, i l 5 ,  877; J. 
Amer. Waler Works Assoc., 1936, 28, 2021).—A report of an investigation car- 
ried ou t by th e  domestic engineering section of tho Verein D eutsche Ingenieuro 
of substitu tes for lead, owing to  th e  German G oyernm enfs action in forbidding 
th e  use o f lead in jointing cast-iron drain  pipes in  connection w ith  th e  policy of 
reducing use o f im ported m aterials. Aluminium pipę jo in t now recom mended 
by  the section is made of alum inium  foil 0-002-0-004 in. thick, which is creased, 
crum pled, and  calked in to  space between beli and spigot. Calking is as simple 
as w ith lead and  to  a  certain  ex ten t more convenient, owing to  its  w eight being 
only one-quartcr th a t  o f lead. Ins tead  o f 20 mm. usual w ith lead, tlie dep th  
ean be reduced to  10 111111., owing principally to  tho tensile streng th  being from 
3 to 10 tim es greater. W ith  good yarn  packing, alum inium  joints of th is depth  
have been known to w ithstand pressures o f about 150 lb ./in .2 w ithout leakage. 
T he cost, for 2-in. to  6-in. pipę, is practically th e  same as for lead, or possibly 
10% less. Molten alum inium  cannot be used, owing to  its  high m elting point 
and  high heat o f fusion.—S. G.

Tentative Specifications for Aluminium Sheet and Plate (B 25-36T). ------
(Book o f A .S .T .M . Tentative Standards, 1936, 257-261; and Proc. Amer. 
Soc. Test. M at., 1936, 36, (I), 685-689).—A minim um of 99%  alum inium  is 
reąuired. A table  gives the reąuirem ents as to  tensile properties for yarious 
tem pers and thieknesses.— S. G.



Tentative Specifications for Aluminium-Base Alloy Sand-Castings (B 26-
36T). ------  (Book o f A .S .T .M . Tenlalita Standards, 1936, 246-251; and
Proc. Am er. Soc. Test. M at., 1936, 36, (I), 674-679).—C'over aluminium-base 
sand-castings lmving a  sp. gr. o f 3 o r le s s ; 12 alloys are specified. A  table 
sets fo rth  th e  tensile properties o f th e  alloys, either as cast or heat-treated .

—S. G.
Tentative Specifications for Aluminium-Base Alloy Perm anent Mould

Castings (B 108-36T). ------  (Book o f A .S .T .M . Tentałive Standards, 1936,
238-242; and  Proc. Am er. Soc. Test. M at., 1936, 36, (I), 669-673).—Cover 
alum inium-base alloy perm anent m ould castings haying a  sp. gr. o f 3 or less. 
Eleven types of alloy are specified, and  tho  specifications refer to  castings of 
tw o classes : (1) standard  commercial ąua lity  for regular applications, and
(2) class A alloys where th e  g reatest freedom from  im purities is reąu ired  for 
special applications. Tables give the chemical compositions, tensile properties, 
sp. gr., and  indieations (fair, good, escellent) of th e  corrosion-resistance, casting 
properties, response to  heat-treatm ent, principal uses, and m achinability  of 
th e  alloys.—S. G.

Tentative Specifications for Aluminium Alloy (Duralumin) Sheet and
Plate (Aluminium-Copper-Magnesium-M anganese) (B 78-36T). ------ (Book o f
A .S .T .M . Tentalive Standards, 1936, 262-265; and  Proc. Am er. Soc. Test. 
M at., 1936, 36, (I), 690-693).—R eąuirem ents as to  chemical composition are : 
alum inium  (min.) 92, copper 3-5-4-5, magnesium 0-2-0-75, and  manganese 
0-4-1-0% . The reąuirem ents for tensile properties for yarious tem pers and 
thicknesses are tabu lated .— S. G.

Tentative Specifications for Aluminium Alloy (Duralumin) Bars, Rods, and
Shapes (Aluminium-Copper-M agnesium-M anganese) (B 89-36T). ------ (Book
o f A .S .T .M . Tentative Standards, 1936, 252-256; and  Proc. Am er. Soc. 
Test. M at., 1936, 36, (I), 680-684).—Tho composition of th e  alloy, as de te r­
m ined by  chemical analysis, shall conform to : alum inium  (min.) 92-0 ; copper 
3-5-4-5, magnesium 0-2-0-75, and  manganese 0 -4 -l-0% .—S. G.

Federal Specifications for Aluminium Alloy (A lum inium -Chrom ium -
Magnesium-Silicon) ; Bars, Rods, Shapes, and W ire. ------ (Federal Standard
Stock Catalog (U .S .A .), 1936, QQ-A-331, 11 pp.).—S. G.

Tentative Specifications for Aluminium -M agnesium -Chromium Alloy Sheet
and Plate (B 109-36T). ------  (Proc. Am er. Soc. Test. M at., 1936, 36, (I),
699-703).—The reąuirem ents as to  chemical composition a r e : magnesium 
2-2-2-8, chromium 0-15-0-35, iron +  Silicon (max.) 0-45, copper (max.) 0-10, 
m anganese (max.) 0-10, o ther elements, each (max.) 0-03, to ta l (max.) 0-10%, 
alum inium  rem ainder. The reąuirem ents as to  tensile properties are tabu lated  
for yarious tem pers and  thicknesses.— S. G.

7 Per Cent. M agnesium-Aluminium Alloy Bars, Extruded Sections, and
Forgings (Softened) [MG 7]. ------ ((Brit.) A ir  M in . Specifieation, D.T.D. 297,
1936, 7 pp.).—Covers th e  alloy generally known as MG 7 ;  sp. gr. >  2-85. 
The chemical composition is to  be : magnesium <  6-5, >  10-0; manganese 
> 0 - 6 ;  Silicon > 0 - 5 ;  iron > 0 - 7 5 % ; alum inium  rem ainder. The reąu ire­
m ents as to  m echanical properties in the softened condition a r e : 0-1% 
proof stress, <  8 tons/in .2; u ltim ate  tensile stress, <  20 tons/in .2; elongation 
<  15%.—S. G.

Tentative Specifications for A luminium-M anganese Alloy Sheet and Plate
(B 79-36T). ------  (Book o f A .S .T .M . Tentative Standards, 1936, 266-270;
and  Proc. Amer. Soc. Test. M at., 1936, 36, (I), 694-698).—The reąuirem ents 
as to  chemical composition a r e : alum inium  (min.) 97-0, manganese 1-0-1-5, 
and  copper (max.) 0-2% . A table giyes th e  reąuirem ents for tensile properties 
for yarious tem pers and  thicknesses.— S. G. .

Cadmium-Base Bearing Metals. ------ (Metallurgist (Suppt. to  Engineer),
1936,10,124-125).—A brief reyiew of some recent w ork on the deyelopm ent of
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cadmium-base alloys containing copper and  silver or magnesium, bonded to  
steel by cadm ium -zinc alloy, and  of cadm ium -nickel alloys. The inereased 
use o f such alloys has led to  a  shortage of cadmium and  an  increase in  prico 
which has been a  serious em barrassm ent to  the electroplating industry .—R . G.

Calcium, the Light Metal of the Futurę. P . Rakowicz (Tech. Zentr. prakt. 
Metallbearbeitung, 1935, 45, (21/22), 559-501).—A sum m ary of th e  techno- 
logical uses o f calcium as deoxidizer, refiner, and alloy m etal. In  am ounts 
of from 2 to  20% , calcium enhances the mechanical properties o f both  
alum inium  and  magnesium.—W . A. C. N.

The Uses and Occurrences of Chromium. G. H . Chambcrs (Queensland 
Govt. M in . J . ,  1935, 36, 382-383).—S. G.

Report of [A.S.T.M.] Committee B-5 on Copper and Copper Alloys, Cast 
and W rought. C. H . Mathewson and  D. K . Cram pton (Proc. Am er. Soc. Test. 
M at., 1936, 36, (I), 168-177).—New ten ta tive  specifications are presented for 
seamless copper-nickel alloy condenser tubes and ferrule stock (Met. Abs., 
th is vol., p. 736); for sheet and  s trip  phosphor-bronze (Met. Abs., th is  vol., 
p. 738); for bronze castings in  the rough for wearing p a rts  (Met. Abs., th is 
vol., p. 737); and  for car and tender lined journal bearings (Met. Abs., th is 
vol., p . 737). New ten ta tive  specifications are  subm itted  for bronze castings 
for turntables and  movable bridges (Met. Abs., th is  vol., p. 737) as a  revision 
of th e  existing standard  specification. Revisions o f a  num ber of specifications 
and  tho adoptions o f previously published revisions of others are proposed.

—S. G.
Copper Developments. A Review of Recent W ork. ------ (Copper Develop.

Assoc. Publ. No. 20, 1936, 15 pp.).—From  Metallurgia, 1935, 13, 46, 57 -6 0 ; 
see M et. Abs., th is voh, p . 22.—S. G.

The Use of Copper Pipę Between Main and Consumers’ Premises. J .  
B arker (Gas J ., 1936, 215, 650-653; discussion, 653; and  Gas World, 1936, 
105, 218-219).— Copper service pipes have advantages over thoso of iron or 
steel, notably  in resisting in ternal corrosion whereby d u st is form ed and  gas- 
flow re tarded .—A. R . P e .

Copper for Architecture in Sweden and Denmark. ------ (Copper Develop.
Assoc. Publ. No. 18, 1935, 27 pp.).—Consists o f ex trac ts from a  m em orandum  
to  a  com m ittee, compiled by two o f the staff of the C.D.A., and  illustrated  by 
the ir own drawings and  snapshots, a fter a  sho rt v isit to  Sweden and  D enm ark 
to  study  th e  architectural use o f copper in those countries. The subjects 
briefly discussed include coppcr roofing, comparison of roofing costs (copper, 
steel, and tiles), patina, rain-w ater gu tters and  downpipes, and  yarious o ther 
applications in exterior architecture.—S. G.

♦Platinized Copper Gauze for Oxidation of Ammonia. I . E . A daduroy and 
P . D . Didenko (U krainskii K him ichnii Zhurnal (J. chim. Ukrainę, 1935, 10, 
271-276; Brit. Chem. Abs., 1935, [B], 946).— [In  U krainian.] The m axim um  
yalues for oxidation were 51 w ith copper, 34 w ith  brass, and  74 w ith platinized 
copper or brass g au ze ; in  all cases, the  catalysts were unsuitable for fu rther 
use after making contact for 18 hrs.—S. G.

Report of [A.S.T.M.] Committee B -l on Copper and Copper Alloy Wires 
for Electrical Conductors. J .  A. Capp and J .  H . Foote (Proc. Amer. Soc. 
Test. M at., 1936, 36, (I), 151-154).—New ten tatiyo  standard  specifications 
for hard-draw n copper alloy wires are proposed (Met. Abs., th is vol., p. 736). 
The Committee recommends the adoption as standard  of ten ta tive  specifica­
tions for bronze trolley wire to  replace th e  existing standard  and  also tho 
adoption of a ten ta tive  reyision in  the  standard  specifications for copper 
trolley wire.— S. G.

Steel-Cored Copper Conductors. G. W. P reston  (Electrician, 1935, 114, 
(2960), 244r-247; and  Copper Develop. Assoc. Publ. No. 10 (reyised edn.),
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1936, 20 pp.).—Deals w ith stress d istribution  in  composito conductors, 
factors o f safety, v ir tua l moduli and  coefls., eharacteristics, w ind loads and 
eonductor spacing, corona, ereetion, y ibration , corrosion, and  econoniic 
advantages.—S. G.

Tentative Specifications for H ard-D raw n Copper Alloy Wires for Electrical
Conductors (B 105-36T). ------ (Book o f A .S .T .M . Tcnłalive Standards, 1936,
339-343 ; and  Proc. Am er. Soc. Test. M at., 1936, 36, (I), 760-764).—The wires 
m ay be mado in any one of 10 d is tinct grades.—S. G.

Proposed Standard Specification for Aluminium Bronze ( E 1714). — -  
(Apparalebau, 1935, 47, (2), 16-17).—The portion of the German S tandard  
Specification D IN  1705 relating to  alum inium  bronze is produced as a  separate 
leaflet.— P. M. C. R .

Making Moulds for Plastics from Cast Beryllium Copper. ——  (Steel, 1936, 
98, (10), 35, 38).—The hardness and  good casting properties of 2-5% beryllium - 
copper render it  a  suitable m ateriał for moulds for producing smali parts  in 
syn thetic  plastics, e ither for in trica te  designs or for dccoratiye work, where 
th e  requisite fine detail is n o t economically obtainable w ith  steel. The lim ita- 
tions of tho m ateriał are indicated, and  its  properties are compared w ith  those 
of o rdinary  pack-hardened m achinę steel moulds.—P . M. C. R .

Cadmium-Copper Conductors. ------ (Copper Develop. Assoc. Piibl. No. 17,
1935).—Consists of num erous sag and tension curyes for standard  sizes o f 
conductor w ith alternatiye strandings.— S. G.

Cadmium-Copper. Its Im portance as an Overhead Transmission Line 
Conductor Materiał. G. W. P reston (Elect. Rev., 1935, 116, (2990), 372-373; 
and  Copper Derelop. Assoc. P-ubl. No. 11, 1936 (reyised edn.), 19 pp.).— S. G.

Bearing Metals of Copper Alloys Containing Lead. H . Mann (Tech. Zentr. 
prakt. Metallbearbeitung, 1936, 46, (17/18), 605-609).— Alloys containing lead 
20-40% , the res t copper, excepting for smali additions of tin  or niekel as 
hardening elements, havc a  much more gradual deerease in hardness w ith 
increase in tem peraturo th an  a high-tin w hite m etal. Recently, i t  is sta ted , 
lead-bronzc bearings liave superseded the ordinary w hite m etal in m any types 
of Diesel and  acro engines. The smali additions of niekel or tin  assist in 
keeping the  lead in a finer s ta te  o f diyision.—W. A. C. N.

Tentative Specifications for Seamless Copper-Nickel Alloy Ćondenser Tubes
and Ferrule Stock (B 104-36T). ------ (Book o f A .S .T .M . Tentatwe. Standards,
1936, 316-318; and  Proc. Am er. Soc. Test. M at., 1936, 36, (I), 741- 
743).— Covers two grades, the reąuirem ents as to  chemical composition of 
which are, respectively ; niekel 29-0, 19 0 ;  m anganese (min.) 1-0, 1 0 ;  tin  
(max.) 1-5, 1-0; zinc (max.) 1-0, 6-0; iron (max.) 0-5, 0 -5; lead (m as.) 0-05, 
0-05%  ; copper rem ainder.—S. G.

Tentative Specifications for Copper-Silicon Alloy Plates and Sheets (B 96-
36T). ------  (Book o f A .S .T .M . Tentative Standards, 1936, 319-321; and
Proc. Am er. Soc. Test. M at., 1936, 36, (I), 744-746).—Cover rolled eopper- 
silicon alloy plates for pressure vessels. Two types are specificd.—S. G.

Tentative Specifications for Sheet Copper-Silicon Alloy (B 97-36T). ------
(Book o f A .S .T .M . Tentatwe Standards, 1936, 326-330; and  Proc. Am er. 
Soc. Test. M at., 1936, 36, (I), 751-755).— Cover sheet copper-silicon alloy 
commonly used for drawing, forming, stam ping, and  bending. Three types 
are specified.—S. G.

Tentative Specifications for Copper-Silicon Alloy Rods, Bars, and Shapes
(B 98-36T). ------  (Book o f A .S .T .M . Tentative Standards, 1936, 322-325;
and  Proc. Am er. Soc. Test. M at., 1936, 36, (I), 747-750).—P our types are 
specified.— S. G.

Tentative Specifications for Copper-Silicon Alloy W ire for General Purposes
(B 99-36T). ------  (Book o f A .S .T .M . Tentative Standards, 1936, 331-334;
and  Proc. Am er. Soc. Test. M at., 1936. 36, (I), 756-759).—Coyer round copper-
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Silicon alloy wire for generał struc tu ra l purposes except for electrical tran s­
mission cable. Four types are speeified.—S. G.

The Present State of Development ol Bronze Bearings and Special Brasses.
------ (Tech. Zentr. prakt. Metallbearbeitung, 1936, 46, (15/16), 526-530).—The
eutectoid bronze containing 30%  zinc (really a  brass) has characteristic 
properties o f a cast bronze w ith good flowing properties, h ard  eutectoid grains 
being embedded in  softer a-m ixed crystals. A lthough more than  20%  tin  
has been considered detrim ental in  coppcr-zinc alloys, recent investigations 
have shown tliis to  bc no t unirersally  true. H ansen recommends an  alloy 
containing zinc 27-39, tin  0 '4 -8% . This alloy contains no (5-crystals which 
would interfere w ith  the bearing properties. I t  m ay also be used w ith up 
to  15% lead. The physical properties o f th is alloy are given. Copper- 
alum inium -silicon alloys have been developcd. Alloys containing copper 
65-80, Silicon 2 -6% , and  the re s t z in c ; copper 76, zino 20, Silicon 3%  arc also 
described. K ickel-cadm ium  alloys containing smali am ounts of copper, 
m agnesium , silver, and  zinc have becn suggested in America.—W . A. C. Ń.

Tentative Specifications for Bronze Castings for Turntables and MovabIe
Bridges (B 22-36T). ------  (Book o f A .S .T .M . Tentative Standards, 1936,
275-278; and  Proc. Am er. Soc. Test. M at., 1936, 36, (I), 724-727).—Covers 4 
classes: Class A , for contac t w ith hardened steel dises a t  low speeds under 
pressures no t over 3000 lb ./in .2, e.g. dise bearing m etals used in turn tables and 
centre-bearing swing b ridges; Class B , for contact w ith hardened steel dises 
a t  low speeds under pressures n o t over 2500 lb ./in .2, e.g. dise bearing metals 
used in tu rn tab les and centre-bearing swing bridges and for contact w ith  
steel (tensile streng th  60,000 lb ./in .2, min.) a t  low speeds under pressures no t 
over 1500 lb ./in .2, e.g. trunnions of movable bridges; Class C, for ordinary 
m achinery bearings; Class D , for gears, worm wheels, nuts, and  sim ilar parts  
which are subjected to  o ther th an  compressive stresses.—S. G.

Tentative Specifications for Bronze Castings in the Rough for Locomotive
W earing Parts (B 66-36T). ------  (Book o f A .S .T .M . Tentative Standards,
1936, 299-301; and  Proc. Am er. Soc. Test. M at., 1936, 36, (I), 728-730).— 
Covers 4  com positions; th e  purposes for which they  arc  ordinarily used are : 
phosphor-bronze—shoes and wedges, floating rod bushings, or o ther uses 
where a hard  wearing surface is re ąu ired ; hard  bronze—generał purposo 
wearing m etal m ay be cast in cither sand o r m etal moulds, for rod  bushings, 
shoes and  wedges, cross-head gibs, engine tru ck  and tra iler b rasses; medium 
bronze—m ay be cast in  sand or m etal moulds for driving box, engine and 
tra iler truck  brasses, hub liners, and bearings rcąuiring lining m etal for facing 
or lin in g ; soft bronze—generally cast in  m etal moulds for driving boxes and  
special purposes where a  soft m etal is desired.—S. G.

Tentative Specifications for Car and Tender Journal Bearings, Lined (B 67-
36T). ------  (Book o f A .S .T .M . Tentalive Standards, 1936, 302-304; and
Proc. Amer. Soc. Test. M at,, 1936, 36, (I), 731-733).— Cover lined journal 
bearings for usc on locomotive tenders, passenger and freight eąuipm ent cars. 
T he reąuirem ents as to chemical composition a r e : backing metal, lead 15-22, 
tin  5-7, im purities (max.) including zinc 3, excluding zinc 1% , copper 
rem ainder; lining metal, tin  as speeified, antim ony (min.) 8-0, tin  and 
antim ony 10-14,. arsenie (m ax.) 0-2, copper (m as.) 0-5, sum  of tin , antim ony, 
lead, and arsenie (min.) 99-25, o ther im purities (max.) 0-75% .—S. G.

Surface Hardening for Bearing Purposes. Christopher H . B ierbaum  
(Machinery (N .Y .) ,  1935, 42, 204-206; C. Abs., 1936, 30, 63).—P airs of 
bearing surfaces w ith  desirable properties are m ade by  m ating a  case-hardened 
steel surface w ith one of hard  or chilled bronze. The best results a re  obtained 
when th e  hardness of the case gradually blends in to  th a t  o f the softer core. 
Sudden transitions of hardness, giving bearing surfaces susceptible to  crack-



738 Metallurgical Abstracts Y o l . 3

ing and checking, should be ayoided. Optim um  conditions are given for the 
use of chromium plate and nitrided  hard  cases as bearing surfaces.— S. G.

Tentative Revision of Standard Speciflcations for Manganese-Bronze Ingots
for Sand-Castings (B 7-27). ------  (Book o f A .S .T .M . Tentative Standards,
1936, 1335; and  Proc. Am er. Soc. Test. M at., 1936, 36, (I), 1197).— I t  is 
proposed to  am end the table  o f chemical reąuirem ents in  Seetion 3.—S. G.

Tentative Revision of Standard Speciflcations for Manganese-Bronze Sand-
Castings (B 54-27). ------  (Book o f A .S .T .M . Tentative Standards, 1936,
1335; and Proc. Am er. Soc. Test. M at., 1936, 36, (I), 1197).—I t  is proposed 
to  am end th e  table  o f chemical reąuirem ents in Seetion 3.— S. G.

Tentative Speciflcations for Sheet and Strip Phosphor-Bronze (B 103-
36T). ------  (Book o f A .S .T .M . Tentative Standards, 1936, 305-311; and
Proc. Am er. Soc. Test. M at., 1936, 36, (I), 734-740).— Cover commercial 
sheet and  slit-edged s trip  phosphor-bronze commonly used for drawing, 
forming, stam ping, and bending, particu lariy  in  making spring devices for 
electrical apparatus. F our grades are specified.— S. G.

Reąuirements of Materials for W eaving Fourdrinier [Paper-Machine] Wires. 
H . E . Brown (Paper Trade J ., 1935,100, T .A .P .P .I. Sect., 39 -42 ; B rit. Chem. 
Abs., 1935, [B], 272).—The properties of wire suitable for the m anufacture 
of paper-m achinc wire are outlined, and  recent m ethods of annealing are 
described, w ith photom icrographs of brass and  phosphor-bronze wires.—S. G.

Strength of H ard Lead Pipe. H . B ablik  and  J .  K ry sto f (Gas u. Wasserfach,
1935, 78, 279-280; C. Abs., 1935, 29, 4714).—Calculations are given for th e  
bursting streng th  of lead pipes in term s of th e  antim ony content. F o r w ater 
pipes th e  optim um  antim ony content is apparently  0 ’36-0-72% .—S. G.

Boston’s Lead Poison Problem. ------ (New England J . Med., 1933, 209,
559-560; J . Am er. Water Works Assoc., 1934, 26, 1747).—M any house 
connections in  B oston are m ade o f lead. W hen the condition of a  hospital 
pa tien t led to  suspieion of lead poisoning, exam ination was m ade of the w ater 
used a t  the p a tie n fs  home and revealed a lead content above th e  danger line. 
The am ount o f lead found in the  w ater from  a  num ber of houses showed lead 
contents ranging from 0-60 to  1-14 p.p.m . Chlorination has added to  the 
danger from  these lead pipes.— S. G.

Lead W ork on Federal Court House, New York. ------ (Lead, 1936, 6, (6),
2 -6  ; 1937, 7, (1), 2-6).—A fully illustrated  account, w ith diagram s of m any 
stru c tu ra l details, of the  use of lead in  the foundation waterproofing, jo in t 
flashing, sani ta ry  cąuipm ent, and rooflng o f the new Federal C ourt House. 
New York.— P. M. C. R .

Cast Lead Evaporator for T itanium  Sulphate Foundation. ------  (Lead,
1936, 6, (4), 7).—A horizontal-tube evaporator for a m istu re  of titan ium  
sulphate and  sulphuric acid is made a lm o st th roughout o f a 9 2 : 8 lead- 
antim ony alloy.—P . M. C. R .

New Sulphite Pulp P lant Has Much Lead Eąuipm ent. ------ (Lead, 1936,
6, (5), 4-5).— Sheet and  piping of 6%  antim onial lead are used in a  wood- 
pulp p lan t in W ashington ; tellurium -lead resists especially severe conditions 
o f corrosion and heat.—P . M. C. R .

Problem of Flashing Stone Chimney Solved by Lead. ------  (Lead, 1936,
6, (4), 6-7).— Lead has been used to  advantage in  th e  waterproofing o f a  
chim ney built of rough slate. D iagram s show the m ethod of installation.

—P . M. C. R .
Lead Loading-Coil Cases Advantageous in Telephone W ork. ------ (Lead,

1936, 6, (5), 2).—The substitu tion  of a lead-an tim ony alloy for steel in loading- 
coil cases has resulted in easier installation, im proved resistance to  corrosion, 
and  reduced size per un it.—P . M. C. R .

Tin-Free Lead-Base Bearing Metals w ith Alkali and Alkaline E arth  
Additions (Bn-Metal). W. Brasch (Tech. Zentr. prakt. Metallbearbcitimg, 1936, 
46, (13/14), 452-458).—Com parative figurcs for th e  physical properties o f a
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good high-tin  and  Bn bearing m etals are given w hich appear to  be favourable 
to  the la tte r . I t  is sta ted  th a t  th e  economy in tin  which has resulted from  tlie 
in troduction of B n m etal is considerable. V arious applications of th is type of 
bearing m ateriał are described.—W. A. C. N.

Bearings of Calcium-Sodium Babbitt w ith Bronze Insertion. ------ D ud-
kinskiy (Uralskaja metallurgia (Metallurgy o f TJrals), 1936, (4), 45).— [In 
Russian.] A  description of th e  pouring of calcium -sodium  B abb itt w ith 
bronze insertion for inereasing th e  wear-liardness o f bearings.—N. A.

W hite Metals in  Printing. A. B argilliat (Usine, 1936, 45, (6), 29).—From  
a  paper to  the Socićte de Chimie Industrielle. Average compositions are 
tabu la ted  for foundry type, linotype, m onotype, and stereotype : the mcchan- 
ical properties and  solidifieation rangę are related  to  tho special purpose of 
each m ateriał.—P. M. C. R .

Tentative Speciflcations for Insulated Wire and Cable: Class AO, 30 Per
Cent. Hevea Rubber Compound (D 27-36T). ------  (Book o f A .S .T .M .
Tentative Standards, 1936, 1059-1085; and  Proc. Am er. Soc. Test. M at., 
1936, 36, (I), 1065-1091).—Cover th e  conductors, insulation, cable tape, cotton 
braid , and lead sheaths of class AO rubber insulated w ire and  cable. The 
conductor is to  be o f soft-anneałed copper, properly tinned, and reąuireinents 
as to  physical properties are set fo rth  in tables for various diam eter wires. 
The lead sheaths are to eonsist o f Grade I I  chemical lead or Grade I I I  common 
lead no t less th an  99-85% pure as speeified in  S tandard  Speciflcations for 
P ig Lead.—S. G.

*Treating W ater with the Aid of Magnesium Metal. H erm ann Bach {Water 
Works and Sewerage, 1934, 81, (7), 241-243; J . Amer. Waler IForks Assoc., 
1936, 28, 149).—Magnesium m etal reacts w ith chlorine dissolyed in w ater in 
two ways sim ultaneously: (1) Mg +  2C1 =  MgCl2 ; and (2) M g - f  2C1+  
2H 20  =  Mg(OCl)2 +  2H 2, forming magnesium hypochlorite (analogous to  
calcium hypochlorite). The hypochlorite chlorine is only loosely bound and 
upon slight acidification (C 02 content o f air) is se t free : (3) Mg(OCl)2 - f  
2C 02 =  Mg(C03)2 +  2C1. Fortunately , -when period o f contact is short, 
reaction (1), forming magnesium ehloride, will p redom inate ; bu t some 
hypochlorite will also be formed. By proper regulation of velocity o f chlorin- 
a ted  w ater in a filter filled w ith turnings of chemically pure magnesium, free 
chlorine can be remo\Ted, leaving only a negligible tracę of hypochlorite. In  
practice, magnesium alloys have to  be dealt w ith ; i t  is im portan t to  select 
m ateriał w ith  which reaction (1) will predom inate. Absolute freedom from 
carbide is essential, otherwise acetylene will bo form ed and im part a  dis- 
agreeable odour to  the w ater. E lectrolytic magnesium sometimes contains 
carbide, derivcd from  graphite electrodes. Chlorine-m agnesium reaction 
products are highly soluble in w ater, so th a t  th e  m etal surface does no t become 
obstrueted. H ardness increase is negligible. L aboratory  experim ents are 
described in detail.—S. G.

Tentative Speciflcations for Magnesium-Base Alloy Sheet (B 90-36T).
------  (Book o f A .S .T .M . Tentative Standards, 1936, 287-290; and  Proc.
Am er. Soc. Test. M at,, 1936, 36, (I), 712-715).-—Cover commercial magnesium- 
base alloy sheet having a sp. gr. o f 1-8 or less; two alloys are speeified, 
designated Nos. 6 and  I I .  The reąuirem ents as to  chemical composition are : 
No. 6 : alum inium 3-3-4-7, manganese (min.) 0-20, copper (max.) 0-05, zinc 
(m as.) 0-3, Silicon (max.) 0-5, o ther im purities (max.) 0-3% , magnesium 
rem ainder; No. 11: manganese (min.) 1-20, copper (max.) 0-05, Silicon (max.) 
0-3, o ther im purities (max.) 0-3% , magnesium rem ainder.—S. G.

Tentative Speciflcations for Magnesium-Base Alloy Forgings (B 91-36T).
------  (Book o f A .S .T .M . Tentative Standards, 1936, 275-278; and  Proc.
Amer. Soc. Test. M at., 1936, 36, (I), 716-719).—Cover fully-worked com-
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mcrcial magnesium-base alloy forgings having a sp. gr. of 1-9 or less; 6 alloys 
are  specified.—S. G.

Tentative Specifications for Magnesium Ingot and Stick for Remelting
(B 92-36T). ------  (Book o f A .S .T .M . Tentative Standards, 1936, 279-280;
and Proc. Amer. Soc. Test. M at., 1936, 36, (I), 704-705).—Cover one grade. 
The reąuirem ents as to  chemical composition are : magnesium, by  difference 
(min.) 99-80, to ta l alum inium , copper, iron, manganese, nickel, Silicon (max.)
0-20, and to ta l copper and  nickel (m as.) 0-5% .— S. G.

Tentative Specifications for Magnesium-Base Alloy Ingot for Remelting
(B 93-36T). ------  (Book o f A .S .T .M . Tentative Standards, 1936, 281-282;
an d  Proc. Amer. Soc. Test. M at., 1936,36, (I), 706-707).—Cover alloys liaving a 
sp. gr. o f 1-9 or less; 11 alloys are specified.—S. G.

Tentative Specifications for Magnesium-Base Alloy Sand-Castings (B 80-
36T). ------  (Book o f A .S .T .M . Tentative Standards, 1936, 283-286; and
Proc.. Am er. Soc. Test. M at., 1936, 36, (I), 708-711).—Cover commercial 
magnesium-base alloy sand-castings liaving a sp. gr. o f 1-9 or less; 5 alloys 
are specified. The reąuirem ents as to  tensile properties are tabu la ted  for as 
cast and  heat-trea ted  conditions.— S. G.

Tentative Specifications for Magnesium-Base Alloy Bars, Rods, and Shapes
(B 107-36T). ------ (Book o f A .S .T .M . Tentatire Standards, 1936, 271-274;
and  Proc. Am er. Soc. Test. M at., 1936, 36, (I), 720-723).—F our alloys are 
specified.— S. G.

Nickel in  A ustralian Industry. ------  (Commonwealth E vg., 1936, 24, (2),
71-74).—A revie\v of the principal A ustralian  applications o f ferrous and 
non-ferrous m aterials containing nickel, w ith  a short analysis o f th e  world 
production of nickel, showing th e  proportions used for various purposes in 
the pure and alloyed conditions.—P. M. C. R .

Monel Metal for Roofing. ------  (Nickel B uli., 1936, 9, (7), 141-144).—
Tho Monel m etal roof of th e  Pennsylvania Railw ay Term inal a t  New York, 
erected in  1909, was exam ined in  1925. I t  was found th a t , despite the 
severe conditions, the gauge varied by only tw o-thousandths of an  inch from 
its original thickness. T he skylights, made from a different m etal, corroded 
and  gave constant trouble. N early 150 tons of 0-018 in. sheet were used on 
th e  roof. The m ethod of fixing the sheets is illustrated .—S. G.

Monel Metal in  Pulp and Paper Mills. ------  (Internat. N ickel Co. Buli.
C3, 1935, 20 pp.).—Describes the adyantages o f Monel m etal and  nickel in 
applications where th ey  have found acceptance in  th e  trea tm en t o f stock after 
pulping, in paper machines, caustic recovery, and  pum ps. Service records 
reported  by a  varie ty  o f mills are given. D ata  are included on the engineering 
properties o f Monel m etal, nickel, and  nickel-clad steel. Properties o f “ K -,” 
"  H -,” and  “ S-” Monel m etals are given, as well as th e  corrosion-resistance 
of ordinary Monel m etal.— S. G.

Nickel and Monel in the Chemical Industries. Kazuo M atsuura and Takash i 
O kamoto (Japan Nickel Inform ation Bureau, Tech. Inform ation  B-16 (second 
edn., revised), 1936, 95 pp.).— [In  English and  Japanese.] A rcview (16 pp.) 
is given of th e  principal chemical industries o f Jap an , m entioning the 
im portan t firms engaged and  the applications and  service experience of nickel 
and  Monel m etal. Problem s of design are then  discussed, suggested figures 
being giyen for working stresses in  yarious types of pressure yessel. A 
detailed account is then  given of the properties of the two m aterials, particu- 
larly  th e ir resistance to  corrosion by yarious chemicals under different con­
ditions of concentration and tem perature. Two interesting tables show the 
uses of nickel and Monel m etal which liave been definitely established by 
practical experience. The first table  is a  list o f process industries and  the 
Chemicals involved, w ith cross-references to  th e  second table  which tabulates 
the applications o f nickel and Monel m etal for each chemical.—H . W. G. H.
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Stainless Steel, Nickel, and Nickel Alloys Solve Food Eąuipm ent Fabricator’s 
Problems. George H . T ay (Food Ind ., 1936, 8, (2), 60-61).—Almost all food 
products can be m anufactured or trea ted  j n  vesscls of stainless steel, nickel, 
or Monel metal. Tho two la ttc r are recommended for brine products and 
Monel for fish, or in the chocolate industry . The principles o f th e  design and 
construction of processing vessels are considered, w ith illustrations.— P. 11.

Monel Metal and Nickel in  the M anufacture of Pharm aceuticals, Fine
Chemicals, and Proprietary Products. ------  (Internat. N ickel Co. Buli. C-4,
1936, 16 pp.).—Discusses the advantages of Monel m etal and  nickel equipm ent 
and  describes typical uses. D ata  on physical and m echanical properties aro 
included, as well as a  list of m any pharm aeeutical and fine chemical products 
regularly handled in Monel m etal and  nickcl eąuipm ent.—S. G.

Report of [A.S.T.M.] Committee B-4 on Electrical-Heating, Electrical- 
Resistance, and Electric-Furnace Alloys. Dean H arvey and  F. E . Bash (Proc, 
Am er. Soc. Test. M at., 1936, 36, (I), 157-161).—Proposes a  new ten ta tivo  
method of te s t for tho flexure-tem perature eharactoristics of thcrmoflex 
(therm ostatie metals) in tho form of Hat strip s (Met. Abs., th is vol., p. 704). 
Tho adoption of various revisions to  specifications is proposed. Inform ation 
is given on proposed methods of bend tes t for wire, comprising 3 types of 
apparatus and  proeedures.—S. G.

How to Select Electric Heating Alloys. F . P . Peters (Product Eng., 1936,
7, 19-21).— Sec Met. Abs., th is vol., p. 482.—S. G.

N ickeM lad Steel. -------(Nickel Buli., 1936, 9, (2), 25-28).—Discusses the
m anufacture and applications o f nickel-clad steel plates, and  the fabrication 
of p lan t in nickel-clad steel.—S. G.

Heat-Resisting Alloys for the Enamelling Industry. ------  (Nickel B uli,,
1936, 9, (5), 101-104).—Discusses applications o f nickel-ehrom ium -iron alloys.

—S. G.
T h e  Oligodynamic Action of Silver in  the Treatm ent of W ater. J .  G ibbard 

(Cancul. Public Health 1933, 24, 96-97).—Summ arizes the results of 
experim ents on tho exposure o f w ater containing B . coli to  silverod porcclain 
ritigs. I t  is sta ted  th a t  tho  m ethod cannot be recommended for practical 
use a t  the present tim e.— S. G.

Silvered Organie Materials and Shapes. F ritz  Obi (Oberflachentechnik, 
1936, 13, (4), 39—10).—The d irect deposition o f th in  films of silver o r o ther 
ornam ental m etals on organie base m aterials m ay bo eflected by th e  vacuum  
process, in which tho m etal is derivcd from  a m etallie anodo.— P. M. C. R.

*Silvering of M irror Surfaces by Cathodic Sputtering. BI. R om anova, A. 
Rubzov, and  G. Pokrowskii (Physikal. Z . Sowjctunion, 1934, 5, (5), 746-760).—  
[In  German.] See Met. Abs., 1934, 1, 328.— S. G.

*Tantalum C arbide: Its Relation to Other H ard Refractory Compounds. 
Philip  M. McKenna (Indust. and Eng. Chem., 1936, 28, (7), 767-772).—The 
densities, crystalline form, and lattice dimensions o f tho carbidcs of tan talum  
and  columbium were determ ined. The m elting points of earbides of chrom ium , 
m olybdenum, and  tungsten  are lower th an  those of carbon or the m etal. 
Carbidcs of tan talum , columbium, zirconium, vanadium , hafnium , and titanium  
have melting points higher th an  those of th e  respective motals. Uses of hard  
carbidcs o f tungsten  and tan ta lum  as constituents o f tool m aterials arc  d is­
cusscd. Compositions containing 80%  tan ta lum  carbide are little  alleeted 
by acids such as sulphuric or hydrochloric ; they  are harder th an  steel, and 
can bo used for cutting  such m aterials as manganese steel, Stellite, D uralloy, 
Sillichromc, Iliuiri, &c.—F. J .

M anufacture of Crustless Cheese [Tin Foil and Aluminium Foil]. F . 
K ieferle (Milchw. Zentr., 1935, 64, 19-23).—The relative m erits of tin  and 
alum inium  foil for packing purposes are discussed, among o ther m atters.

— S. G.
3 D
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Canned Beer. ------ (Information Circ. Internat. T in  Res. Develop. Council,
1936, (1), 14 pp.).—The deyelopm ent and possibilities o f canned beer are 
described. Compared w ith bottles containing equal ąuan tities o f beer, cans 
wcigh less th an  half, occupy less th an  a  th ird  cubic capacity  of storage spacc, 
cool more ąuickly in  a  rcfrigerator, are im pervious to  light, are no t fragile, 
and the cm pty  can is non-rcturnable. B rief details arc given of canning 
m ethods. Compared w ith  cans employed for foodstuffs, those in tended for 
beer m ust be stronger and  coatcd in ternally  w ith  different types o f lacąuer. 
H eavier gauges o f tinp late  and more thorough soldering of the seams m ust 
be adopted.— W. D. J .

*The Effect o! Smena and Sormite H ard Facing on the Structure and 
Properties of the Base Metal. Y. B. B iriukow  (Sobslienia Tsentralnogo 
Instituta Melallow Leningrad (Rep. Central Inst. Metals Leningrad), 1935, (18), 
114-130; C. A  bs., 1936, 30, 8114).—[In  Russian.] Sm ena (tungsten 
20-6, chrom ium 31-4, nickel 33-5, carbon, 4-2, manganese +  Silicon 1-6, 
iron 8-7%) and  Sorm ite (chromium 30, Silicon 4-5, manganeso 1-1, carbon
3-2, nickel 5-3%, rest iron) wero applied to  steels containing 0-3-0-8%  
carbon. Application by tho B ernardoss m ethod gave high porosity, uneven 
surface, and  slag inclusions. The oxy-acetylene m ethod gave a  dense and 
clean surface. I t  caused ovcrheating, however. This can bc avoided by 
using th e  Slavyanov m ethod w ith  4 -5  mm. rods covered w ith  a  special 
graphite m ixture. To obtain good mechanical properties, th e  m ateriał should 
be qucnched in oil and  then  in w ater.— S. G.

Modem U ltra-H ard Cutting Materials. H . W. Kochie (Lincoln Eng. Soc. 
A n n . Rep. Proc., 1936, 48-59).— Deals w ith the deyelopm ent, m anufacture, 
and  properties of m etallic Carbide products, and  their use as cu tting  tools. 
T heir influence on machinę shop practice and  tool design is described.—I. J .

♦Zinc in Drinking W ater. A. G. N olte and  W. A. K ram er (Amer. City, 
1934 , 49, (4), 63-64; J . Amer. Water Works Assoc., 1934, 26, 1749).— Oldcr 
literaturo reveals conflicting opinions and  experiences regarding tho harm ful 
effects o f zinc in  drinking w ate r; recent investigations aro more in agree­
m ent. D rinker and  Fairhall suggest th a t  if  a  lim it on zinc is desirable, 30 
p.p.m . would be appropriate. N. and K . condueted some expcrim ents w ith 
strip s o f galvanized iron in  tap-w ater, in w ater w ith pa  ad justed  w ith lime 
to  10-5, and also w ith carbon dioxide, and tests were made of residual zinc 
in tap  samples. The largest concentration of zinc found in w ater from any 
much-used tap  was 5 p .p .m ., which figurę was no t exceeded until galvanized 
pipę had stood in tap -w ater for ovcr 24 hrs. Zinc was found to  dissolve 
readily in strongly acid w ater and in caustic alkaline so lu tions; b u t in w ater 
only weakly acid or alkaline, such as drinking w ater, solution of zinc pro- 
ceeded slowly. Excess zinc in w ater tu rn s i t  opalescent and  causes a  greasy 
film on boiling, and hence is ;csthetically objectionable. N. and  K . conclude 
th a t zinc, in  am ounts as found in drinking w ater, has no harm ful physio- 
logical effects, although its appearance is uninviting.—S. G.

Electrolytic Zinc Tubes for Piping W ater and Gas. L. Deseroix (Genie 
c m l,  1934, 105, 380-382; C. Abs., 1935, 29, 2896).—The zinc (99-95-99-99% 
pure) is draw n a t  150°-200° C. Above 200° C. tlie zinc becomes crystal lin e ; 
below 150° C. i t  is no t sufficiently malleable. The pipes have a  high polish, 
both inside and  outside, and  can be plated w ith nickel o r copper. They 
combine th e  advantages of steel tubes and lead pipes, have unusual resist­
ance to  in ternal pressure, and  em pty  faster th an  iron pipes. A description 
o f th e  process a t  Viviez is given, w ith drawings and  photographs.—S. G.

Anodę Materials for High-Vacuum Tubes. E . E . Spitzer (Elect. Eng., 1935, 
54, (11), 1246-1251).—Continued deyelopm ent o f th e  high yacuum  valve 
has played an extrem ely im portan t p a r t in th e  deyelopm ent o f radio com- 
m unieation. Since the power o u tp u t o f a  valve is proportional to  tho am ount
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of heat th a t  m ay bo dissipatcd safely from its anodę, the anodo is ono of tho 
m ost vital parts  of high-vacuum  valvos, especially those used for transm itting  
purposes. Soveral m aterials have been found suitable for the anodes of tran s­
m itting  valves, dopending on tho requirem ents o f specific applications and 
the typo of cooling a d o p ted ; these m aterials and  their eharacteristics aro 
discussed.—S. G.

The Applications of Non-Ferrous Metals and Alloys. Clement Blazey 
(Commonwealth Eng., 1936, 24, (2), 51-56).—This review includes a short 
survey of tho special brasses, and  an  enum eration of tho alloys principally 
used in  hot-pressing and  forging, die-casting, sintering, extrusion, and tho 
production of sh e e t; special sum maries deal w ith  recently doveloped bearing 
alloys, w ith light alloys, m aterials for use as electrical conductors or resist­
ances, heat-resistan t alloys, and  w ith methods of inereasing corrosion- 
resistance.—P. M. C. R .

Specifications for Die-Casting Alloys. ------  (Tech. Zentr. prakt. M etall­
bearbeitung, 1935, 45, (21/22), 561-565).—T abular specifications for lead- 
base, ligh t metal-base, and zinc-base die-casting alloys.—W. A. C. N.

Pump Cases, W ora by Silt, Relined with Lead. ------ (Eng. News-Record,
1935, 115, 198-199).-—T he w ater supply o f Boulder City, Novada, is derivcd 
from the Colorado R iver. R aw  w ater, containing tu rb id ity  rangi ng np to  
140,000 p.p.m . and averaging 30,000 p.p.m ., is pum ped into the settling 
basin and delivored against a  head of 2300 ft. to  a  trea tm en t p lan t on the edgo 
o f th e  town. U nder theso conditions tho w ear on tho pumps, which aro 
ra ted  a t  750 g.p.m. against a  115-ft. head when driven a t  1760 r.p .m ., is very 
great. The pum ps are used un til tho cast-iron cascs bccomc so worn th a t  
dclivery is only about 65%  of tho ra ted  capacity, and they  are then  recon- 
ditioned. Tho original cast-iron caso avcrages 450 hrs. o f service, a fter which 
i t  is relined w ith bronze a t  a  cost o f approx. 95%  of a new case. Tho bronzo 
lining gives an average of 650 hrs. of service or 44%  moro th an  a  cast-iron 
caso. W hen the bronzo lining is worn down to a thickness o f about ^ in., 
tlie pum p is again taken  ou t o f service and tho casing built up by wiping tho 
worn places w ith lead. This lead lining costs about 20%  as much as a  new 
case and gives an  averago servico of 410 hrs., or 91%  of the average from the 
original case. In  wiping the worn bronzo casings, if spots arc found where 
tho bronze has worn through to  cast iron, such places are bu ilt up w ith 
bronze before the lead wiping is p u t on. Soft bronze welding rod is used, 
and common wiping lead or solder for a  soft m etal finish. Relining w ith 
lead can bo continued ihdefinitely.—S. G.

W ater Service Materials. W. B. Rollins (Rep. Sth M issouri Waler and 
Seweragc Conference, Setlalia, M iss., 1932, 40 -4 2 ; J . Amer. Waler Works 
Assoc., 1935, 27, 548).—Copper scrvice pipo is flcxible, resistant to  corrosion, 
galvanic action, and frost, and  costs less th an  any o ther complete scrvice 
pipo except galyanized iron pipo w ith  lead gooseneck, w ith  which it  is on 
abou t a  par, and which i t  will ou tlast abou t three tim es.—S. G.

Tastes and Odours in W ater Supply Caused by Electric Currents. M. W. 
Cowles (Amer. City, 1934, 49, 59 -60 ; C. Abs., 1935, 29, 262).—Service pipes 
of galyanized iron, brass, copper, or lead carrying a current im part flavours 
to  w ater which arc greater th an  would bo expected from the smali additional 
proportion of m etal dissolyed.—S. G.

Metals and Alloys in Chemical P lant Construction. Jam es A. Leo (Met. 
Ind. (Lond.), 1936, 49, (3), 55-59, 65 ; (4), 85-88, 95).—Road a t  tho Chemical 
Engineering Congrcss o f the W orld Power Conference, 1936. N on-ferrous 
m aterials much used in chemical p lan t include niekel (as stru c tu ra l m ateriał 
o r coating), Monel m etal and  its derivatives, Hastelloy, copper, copper- 
chrom ium , red brass, th e  high copper-nickel alloys, tho copper-silicon alloys 
containing manganese, tin , &c., coppcr-beryllium , lead, tellurium -lead,
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alum inium , silvor, and  precious m etals of tho p latinum  group. Applications, 
which are relatcd  to the physical, chemical, and  m echanical properties o f the 
rcspeetive m aterials, arc enum erated in each case.—P. M. C. R.

fM etals in  the Chemical Industries. Cccii H . Desch (.7. Soc. Chem. Ind .,
1936, 55, (26), 169-174).—Jubilee Memoriał Lccturc. Modern uses for 
alum inium , te llurium -lcad, antim onial lead, silver, and spccial steels in  tho 
chemical industries are described and  tho  properties o f the m etals which 
render them  useful for the partieu lar purpose are discussed.—A. R . P .

Applications of Modem Metals and Alloys in  the Chemical Industry. Paul 
Bastien (Tech. moderne, 1936, 28, (18), 633-637).—Tho extensive rango of 
ferrous and  non-ferrous m aterials now available for use in  industrial chem istry 
is reviewcd, w ith special emphasis on tho  increased resistance to  corrosion 
conferred on cast iron and  steel by  additions o f nickel, copper, chromium, 
m olybdenum, and  tungsten, on the applications of nickel, the  nickel-chrom ium  
alloys, and  Monel m etal, and  on tho influence of tellurium  and copper on the 
corrosion-resistance of lead.—P . M. C. R .

Materials of Construction for Chemical Engineering. J .  McKillop (Inst. 
Chem. Eng., 1935,13, 63-76).—A review. Among o ther m aterials, lead, homo- 
gencous lead-lined steel, alum inium , copper, nickel-clad steel, and  yarious 
ferrous m aterials are dealt w ith.—S. G.

Constructional Materials [for Chemical Plant]. E . R abald  (Chem. Fabrilt,
1935, 8, 25-31, 139-145, 155-159).—A review of recent literaturo. Tables 
aro given of physical properties and corrosion-resistance of yarious m etals 
and  alloys.—S. G.

Metals in the Food Industry. N . D. Sylvcster (Chem. and Ind ,, 1935, 54, 
(13), 279-282; discussion, 282-283).—The choico of m etals for use in food 
Processing or storage is influeneed by the effect of the m etal on the food and 
the possible to s ic ity  o f any products, the effeet o f the food on the m etal, and 
the action of cleansing m aterials on the m etal. The im portance of traces of 
eertain  m etallic compounds in  individual foods is considered. Conditions 
influcncing th e  corrosion of ferrous alloys, tinplate, galvanized iron, plain, 
tinned, and  p lated  copper, chrom ium plating, silvcr, nickel, Monel, and 
alum inium  and its alloys are reviewed. In  th e  discussion reference was made 
to  the lacqucring of nickel cans, the cleaning of aluminium, and the cffect of 
sulphides on nickel.—P. M. C. R .

The Use of Anti-Corrosive Materials in the Construction of Brewery Plant. 
F . Mail (Petit J .  Brass., 1936, 44, 702-764; .7. Inst. Brewing, 1936, 42, 472).— 
From  Industrie Cervecera, F rom  th e  earliest stages in the brewing process 
the p lan t is subjcct to  corrosive action, principally owing to  th e  natu ra l 
acidity  o f steeping and germ inating grain, of w ort, and of becr. Corrosion is 
m ost prom inent w ith  iron, copper, and z in c ; th e  m etal least a ttacked  is 
alum inium . In  tho in terests o f tho flavour o f th e  beer, which is readily 
spoilt by corrosion products, vessels should be lined w ith enamel, stone, 
siato, glass, wood, or alum inium . Vessels constructcd of alum inium  m ust be 
kep t free from  contact w ith conerete, cement, m ortar, lime, copper, or bronze, 
and  the  directions o f th e  m anufacturcrs of th e  p lan t as to  cleaning should bc 
obseryed.— S. G.

Practical Applications of Oligodynamic Action. W. R aadsveld (Chem. 
Weelc., 1934, 31, 505).—In  brewing and  paper making, copper pipes or tre a t­
m en t o f w ater w ith copper filings would be advantagcous for controlling 
alga;. The use of beads im pregnated w ith  activc silver or o ther metals, 
K rause’s K atad y n  process and clectro-K atadyn process (electric curren t 
between silver electrodes) for tho continuous sterilization of w ater arc 
described. D ata  arc  given on th e  use of the electro-K atadyn process a t  a 
sm ali w ater supply a t  Heidelberg, a t  an ice factory , a t  a  brewery, and  a t  a 
F rank fu rt swimming pool.—S. G.
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Syrup Room Eąuipm ent. G. C. Calyerfc (Nal. Bolllers' Gaz., 1035, 54, 
(047), 78 -79 ; C. Abs., 1937, 31, 1112).— Stainless steel and glass-lined P r o ­
cessing eąuipm ent are nearly  ideał. Tho weight o f m etal, in terior finish, 
m ethod of m aking th e  joints, and th e  construction o f th e  bottom  are y ita l 
points to  bo th  in  resisting chemical action and  in  o ther performance.— S. G.

The Syrup Room—Construction, Design, Practice. J .  H . Toulouse, J .  M. 
Scharf, and  M ax Levin (Nat. Bolllers’ Gaz., 1936, 55, (652), 42 -58 ; O. Abs.,
1937, 31, 1112).—A standard  for construction, including location, floor and 
wali m aterials, eąuipm ent and layout. Stainless steel, glass enamel, nickel, 
nickel-chrom ium  alloy, błock tin , alum inium  bronze, copper, and  stonewarc 
arc classified as to  their degree of su itability  for use w ith  hot-process and 
cold-process syrups w ith  and w ithout added acids, and for pipe-lines, valves, 
and fittings for syrups o f these classes and for carbonatcd w ater.—S. G.

♦Stainless Steel [and Other Metals] in  the Textile Industry. J .  E . Goodayagc 
(Amer. D yestnff Hep., 1935, 40, 250-255 ; Brit. Chem. Abs., 1935, [B], 625).— 
A comparison is m ade of th e  behaviour o f Monel m etal and  iron-chrom ium , 
iron-chrom ium -nickel and iron-ehrom ium -nickel-m olybdenuin steels in 
yarious textile processing liąuors, including liąuors for dyeing wool w ith acid 
and chrom e-m ordant dyes, aąueous acetic acid (pn  3-95), formie acid (2-85), 
sulphuric acid (2-02), a  diazotizing liąuor (hydrochloric acid plus sodium 
n itrite) as used for after-treating  fabrics dyed w ith d ireet dyes, a  bleacli liąuor 
(hydrogen peroxide +  sodium silicate), a  scouring liąuor (2%  sodium liydr- 
oxide +  hydrogen peroxide +  sodium silicat-e), and  typical direet, sulphur, 
and  y a t dye lią u o rs ; detailed results aro tabulated . ' Monel m etal b u t no t 
iron-chrom ium -m olybdenum -nickel steel is corroded and  coloured by tho 
diazotizing liąuor, and  th is steol is m uch b e tte r than  Monel m etal for the 
construction of wool dycing machines, sińce i t  exertcd no influenco on tho 
shades produced w ith th e  60 chrom e-m ordant dyes tested . Iron -ch rom ium - 
nickel-m olybdcnum  steel is satisfactory when used for m achines in which 
bleaching is effected in term itten tly  w ith  aąueous sodium hypochlorite (d 1-005-
1-015), b u t i t  is a ttackcd  during prolonged storago of the la tte r. Monel m etal 
is stained by v a t dyc liąuors and aąueous sodium hypochlorite, b u t iron - 
chrom ium -nickel-m olybdenum  steol is ąuito re s is ta n t; tho la tte r  has a  higher 
tensilo streng th  and a harder surfaco th an  Monel m etal.— S. G.

Are Metals Permeable by Oil? A ugustus H . Gili (Mech. Eng., 1935, 57, 
(7), 413-414).—G. ąuotes the conclusions o f Wood bury, Conradson, and 
Duguid, who ex tracted  oil from used bearing m etal by different methods, and  
describes the  ex traetion  of lubricating oil from leadod bronzo by solvents.

—P. M. C. R .
Technical Basis of Bearing Construction. E . Falz (Tech. Zentr. prakl. 

Metullbearbeitung, 1936,46, (9/10), 326-334).—A study, illustrated  by diagram s 
and  curyes, o f th e  processes operative between journal and  bearing and tho 
interyening oily layer. The factors taken  in to  consideration em braee : the 
play  betw een shaft and  bearing on which depends, in  conjunction w ith  tho 
speed, tho surge action w hich im parts circulatory m otion to  the o i l ; the 
parallolism o f tho moving and sta tionary  portions in order to  ensure uniform 
o iling ; shaft bending, tlie effect o f which dim inishes as the bearing length 
decreases; th e  influence of tho position a t  which the  oil is in tro d u ced ; good 
and bad arrangem ents of oil channcls; m aterials for bearings. T he article 
is yery inform atiye and well illustrated.—W. A. C. N.

The Bearing Problem in Aero-Engine Construction from the Point of View 
of Materials. H . Mann and  H . H eyer (Luft/ahrtforschmig, 1935, 12, (5), 168— 
175; J . Roy. Aeronaut. Soc., 1936, 40, 133).— Bearings haye to be replaccd 
because they  wear o r crack. N either factor is am cnable to  m atbem atical 
trea tm en t. Thus, th e  well-known P  V factor only giyes a  m easure of th e
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heat generated in d ry  friction (brake), and tho moro recent V /P  factor only 
registers m inim um  friction, w ithout indieating th e  safety factor. On the 
o ther hand, i t  is difTicult to  reproduce working conditions in a  testing machinę. 
R ecent im provem ent has been in th e  direction of m aterials and design. B ear­
ing m etals can be divided in to  3 classes : soft, semi-soft, and hard. The soft 
bearing m aterials (tin and  lead) arc satisfactory, provided th a t no g rea t shock 
loads have to  be dealt w ith. The bearing m etal is cast on to  a  m edium -hard 
bronze sheet, and recent wrork has shown th a t  i t  is an advantage to  keep the 
soft casting as th in  as possible (0-3 mm.). Medium hard  bearing m etals are 
o f the soft bronze type  (lcad-copper), or have a  cadmium-base. Theso aro 
cast on steel sheets and th e  bearing usually exeeeds 1-5 mm. in thickness. 
Such bearings w ithstand  shock, b u t require glass-hard shafts, which add 
considerably to  th e  expense. H ard  bearing m etals m ay eonsist e ither o f hard  
bronzes (tin-base), light alloys, or cast-iron. T heir use is gcnerally restricted 
to  special cases, c.g. pistons, valve guides, connecting-rod bearings, and 
auxiliary drives. 31 referenees are given.—S. G.

Metals and Modem Alloys in  Aero Construction. P au l Bastion (Tech. 
modernę, 1936, 28, (22), 794-796).—A review of m etallic m aterials used in  tho 
construction o f aero engines, propellers, bodies, and  landing-gear. L ight 
and  ultra-ligh t alloys arc much used in crank and engine casings, forged 
s truc tu ra l members, landing wheels and  floats, w hilst niekel and  coppcr alloys 
are omployed in valve construction.—P . M. C. R .

The Use of Modem Metals and Alloys in  the Motor Industry. P au l Bastien 
(Tech. modeme, 1936, 28, (19), 683-686).—A review of th e  use of ligh t and 
u ltra-ligh t m etals and  alloys and of zinc die-casting alloys in  th e  engines, 
chassis, or body-work of modern commercial or passenger m otor vehiclcs.

— P. M. C. R .
Metallic H eat Insulation. J .  T . Nichols (Mech. Eng., 1935, 57, (10), 

621-624; discussion, 1936, 58, (3), 190-192).—Tho reflectiyity o f metallic 
surfaccs yaries w ith  th e  wave-length as well as w ith the natu rę  o f tho m ateriał. 
Rcflectivities a t  300° F . (149° C.) aro tabu la tcd  for yarious types of coated and 
uncoated steel sheet, alum inium  (rolled and  sand-blasted), and  black and  
w hite paper. The cold-box m ethod of insulation testing, and  the integrating 
reflectom eter employed, are described, as are tests on pipę coverings. In  
tho discussion, 11. C. Parlett emphasizes the superiority  o f the “ guarded 
hot-plate ” testing  apparatus, critieizcs the results o f the pipo tes t, and refers 
to  th e  possible loss o f reflective power through corrosion or dust. P . F. 
McDermolt and  G. E . Weinland deprecate tho use of W icn’s eąuation  for the 
in tensity  of m onochrom atic emission, and refer to  certain  discrepancies in 
calculating conductiy itics; they  also discuss th e  possibility o f condensation.

— P. M. C. R.
Fire-Proofing of Wood and Cloth [by Metallization]. W. Faerm an (Metal- 

liseur, 1936, 1, (2), 15-16).—An ex trac t from J . M arinę Marchande. A short 
description is given of tests on the fire-proofing value of im pregnation by 
solutions and  by  coating surfaces w ith  sprayed layers o f zinc or nickel-brass. 
F . deals only w ith  prelim inary tests.—W . E . B.

Plating of Porcelain Insulators by the Schoop Method. K . M. Domnich 
( Yeslnick Elektropromishlennosli (Messenger Elect. Ind,), 1936, (9), 18-20).— 
[In  Russian.] P reparation  o f th e  surface of porcelain insulators m ay be done 
either by  sand-blasting or, in  cases o f zinc-spraying by Schoop’s m ethod, by 
coating the porcelain w ith jo iner’s glue. Sand-blasting adversely affects the 
mechanical streng th  of the insulator. F or Schoop-spraying porcelain in ­
sulators, alum inium  and  copper m ay be used.—N . A.

Materials Used in Radio M anufacture. V. O. Stokes (M arconi Rev., 1936, 
(59), 7-18).—The uses and  properties o f some of the commoner m etals, alloys,



1936 X X I I .—Miscellaneous 747
and non-m etallic m aterials eraployed in radio m anufacture are deseribed. 
[Note by abstractor: The articlc contains a  num ber of inaccuratc statem ents.]

—E . V. W.
New Types of Vacuum-Tight Joints Between Ceramic Materials and Metals.

H . H andrek  (Z. tech. P hysik, 1936,17, (11), 456-459).—Types of jo in ts between 
glass and porcelain, glass and m etal, some alrcady known, somo new, are 
deseribed. The now process is one of shrinking the m etal upon th e  ceramic 
m ateriał. Tho process is illustrated  by  the production o f various k inds of 
jo in ts between eopper (coeff. of expansion, a  =  165 X 10~7) and Calit (a =  
78 X 10~7). The junction between m etal and  ceram ic m ateriał is coated w ith 
a  glass of appropriate coefl. o f expansion (a =  63 X 10~7).—J . S. G. T.

X X II.— MISCELLANEOUS

(Continued from  pp. G07-C10.)

N. N. Baraboshkin. Obituary. O. E . Zveginzev (Izvestia Sektora P latin i 
(A nn. Sect. Platine), 1936, 13, 5-7).— [In  Russian.] O bituary.—N. A.

fT he Scientiflc Organization of W orks. P ierre  Chevenard (J. Inst. Metals,
1936, 59, 19-51).—A utum n L ceture, 1936. The place of science in  tho 
organization of industrial works is discusscd w ith  special reference to  w hat 
has been achieved in the  works of the  Socićtó do Comm entry, F ourcham bault 
e t Decazeville, in  particu lar a t  the works a t  Im pliy, w hich spccialize in  the 
m anufacture of fine steels and precision alloys. Tho subject is discussed under 
the five heads of adm inistration  suggested by Fayol, viz. foresight, organization, 
direetion, co-ordination, and control. Tho subject-m atter makes very  
interesting and  pleasant reading, touehing all branches of w ork done a t  
Im phy, and is interspersed w ith  m any suggcstive ąuotations. A pparatus 
designed to  effect control of certain  operations, such as a  high-sensitivity 
dilatom eter for tho control o f In v a r , apparatus for testing  bi-m etal strips, 
and  a  therm om agnetom eter arc deseribed.—J . S. G. T.

Report of [A.S.T.M.] Committee B-2 on Non-Ferrous Metals and Alloys. 
R . F . Mehl and E . E . T hum  (Proc. Amer. Soc. Test. M at., 1936, 36, (I), 155- 
156).—A brief report, in  which a  generał rcorganization of tho Committee is 
announced.—S. G.

Development and Status of Non-Ferrous Alloys in Germany Since 1933. 
Willi Claus (Internat. Giessereikongress, Dusseldorf, 1930, Tech.-wiss. Vortruge,
1936, (18), 8 pp.).— [In  G erman.] Commercial and  economic necessity is 
responsiblc for the trend  of researeh and developm ent work in  th e  German 
non-ferrous foundry industry . Exam ples are provided by tho ligh t alloys, 
S ilum in-G am m a and  H ydronalium , th e  aluminium-baso bearing metals, and 
tho  zinc-base alloys. The im portance of oconomy in copper and tin  is stressed 
and  th e  properties o f m any alloys, developed w ith  th is in  view, aTe tabu lated .

—H. W. G. H.
Non-Ferrous Metallurgy in 1935. A. I . B oot (Zvctnye M etally (Non- 

Ferrous Metals), 1936, (3), 3-15).— [In  Russian.J—S. G.
Scientiflc Bases of Smelting and Metallurgy. Georg M asing (Metali u . Erz,

1936, 33, (16), 432-434).—A lecturo stressing tho im portance of a  knowledge 
o f the  fundam cntals o f physical m etallurgy to  th e  sinelter and m etal worker.

— A. R . P .
Problems on the Borderline Between Smelting Techniąue and Metal 

Technięiue. P . R ontgen (Metali u . Erz, 1936, 33, (17), 461-466).—The use 
o f segregation phenom ena and  parting  processes depemling on “ resistance 
lim its ” (Tam m ann) in refining processes is discusscd w ith reference to 
recent work.—A. R . P .



748 Metallurgical Abstracts Y o l . 3

Man and Machinę in  German Foundries. K arl Arnliold (Internat. Giesserei­
kongress, Dusseldorf, 193G, Tech.-wiss. Vortrurje, 1936, (33), 8 pp.)-— [In  
G erman.] R hetoric.— H . W. G. H.

The Functions of a Technical Inform ation Bureau. E rn est S. Hedges and  
C. E . H om er (Assoc. Special Libraries Inform ation Bureau Rep. Proc., 1935, 
30-37 ; and M isc. Publ. Internat. T in  Res. Devclop. Council, 1935, (3), 8 pp.).

— S. G.
Recent Advances in  the Aluminium Industry. F rancis C. F ra ry  (Trans. 

Electrochem. Soc., 1936, 70, 131-141).— See M et. Abs., th is  vo)., p. 483.—S. G.
Chemical Fire Extinguishm ent [Danger of Aluminium Powder]. C. B.

W hite (Safely Eng., 1936, 71, (1), 31).—The dangerous possibilities of 
alum inium  powder are  em phasized in  th e  concluding p a rag rap h ; m ost m odern 
extinction agents intensify tlie com bustion of th is m ateriał.— P. M. C. R .

*The “  Casting-On ”  of a Sword H ilt in  the Bronze Age. H erbert Maryon 
(w ith A. J . Smytlie) (Proc. Soc. Antiquarics Newcastle-upon -Tyne, 1935, [iv],
7, (1), 41-42).—Briefly describes a  bronze sword found in th e  Tyne. A 
draw ing shows tho h ilt only. In  ancient tim es th e  blade was broken from 
th e  h ilt, and  was subseąuently  proyided w ith  a new hilt. The failure occurred 
a t  a  weak spot between th e  riv e t holes. A . J . Smytlie, wlio mado a  metallo- 
graphic cxam ination, sta tes th a t  the blade is o f cast bronze w ith an estim a ted tin 
content o f 7% . The handle is also of cast bronze, richer in tin  th an  th e  blade, 
the estim ated tin  conten t being 10-12% . The m etal contains num erous blow- 
holes and  tho s truc tu re  shows evidence of more rap id  cooling th a n  tho blado. 
T he jo in t between th e  blade and handle has num erous nou-m etallic inclusions. 
T he struc tu re  is indeterm inate, bu t passes in  a  very  sho rt distance in to  those 
which characterize the blade and  handle. F rom  S.’s report it  appears th a t  
a t  th e  tim e of casting of tho h ilt i t  was fused on to  the b lad e ; there is no sign 
of any  separate soldoring or brazing. An exam ination of tho  draw ing shows 
w hat was probably th e  jo t or gate by w hich the m olten m etal entered the 
m ould.—S. G.

Mercury in TJ.S.A. I . M. K rasnopolski (Redkie Metalli (Rare Metals), 1936, 
5, (6), 36-72).— [In  Russian. ] A description of tho production of m ercury a t  
certain works in  U.S.A.—D. N . S.

Deyelopment of the Tin Industry in the U.S.S.R. N . N. M uratch (Ęyetńye 
M etally (Non-Ferrous Metals), 1936, (3), 16-26).— [In  R ussian.]—S. G.

Note on a  Seventeenth-Century Discourse on Tin as a National Asset. 
S. W . Sm ith  (Trans. Inst. M in . M et., 1936, 45, 503-505).—Sce Met. Abs., th is 
vol., p. 604.—S. G.

R are Metals in  Industry. E . P . Librnan (Redkie M etalli (Rare Metals),
1936, 5, (6), 32-35).— [In  R ussian.] A review.—D. N. S.

Proeedure for Proper M aintenance of Industrial Dust Control Systems.
C. A. Snydcr (Steel, 1936, 99, (5), 58).—M aintenance and  inspection methods 
for dust control system s are sum m arized, and  the a ir  speeds reąuired  to  convey 
yarious types o f m etallic and  o ther dusts through extraction  ducts aro 
tabulated .—P. M. C. R.

Handling Aeids Safely. R . W. P arks (Safety Eng., 1936, 71, (6), 245- 
248; 72, (7), 29-30, 32).—An illustrated  review of precautions and  safety 
eąuipnient recom mended in the handling, transport, and  storage of acids and 
for the protection of workmen.— P. M. C. R .

The Engineering Control of Occupational Disease Hazards. W arren  A. 
Cook (Safely Eng., 1936, 71, (1), 39-40, 44 ; (2), 85-88).—This review includes 
a description of tests o f th e  lead conten t o f a ir in type-setting room s; lead 
concentrations a t  yarious tem peratures are tabu lated , and  m ethods of control 
are discussed. Im p o rtan t fcatures of eąuipnient for th e  protection o f sand- 
blasters are described. A table  summarizes th e  legał position regarding com- 
pensation for 63 types o f occupational risk, including scveral form s of m etal 
poisoning, in  th e  U .S.A ., Canada, and  G reat B rita in .—P. M. C. R.
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Report of [A.S.T.M.] Committee E-9 on Research. P . H . B ates and C. L. 

W arwick (Proc. Am er. Soc. Test. M ai., 1936, 3 6 ,  (I), 545-549).—Contains a 
brief sum m ary of the research activities and  the w ork of the research eom- 
m ittees of tlie Society.—S. G.

More Research. Willis R . W hitney ('Trans. Electrochem. Soc., 1936, 70,
4—11).—An address.—S. G.

Leadership—or Seientifie Research ? Clement J .  F reund  (Mech. Eng.,
1936, 58, (4), 230-232).— S. G.

The Institute of General and Inorganic Chemistry of the Academy of 
Sciences. N. S. K urnakow  (Uspehi K h im ii (Progress o f Chemistry), 1936, 
5, (7/8), 957-971).— [In  Russian.] Among those of yarious o ther depart- 
ments, the invcstigations of tlie departm ent o f m etallic eąuilibria aro exam ined, 
dealing w ith  p latinum , iron, and o ther m etals. Investigations on the 
form ation of chemical com pounds and  phases of yariable composition are 
specially noted .—N.A.

Inyestigations of the Institute of General and Inorganic Chemistry in  the 
Field of Metallic Eąuilibria. G. G. Urasov (Uspehi K h im ii (Progress o f 
Chemistry), 1936, 5, (7/8), 1083-1107).— [In  Russian.] A survey of papers 
on light alloys. In  th e  alum inium -m agnesium -silicon system  the m axim um  
mechanical properties produced by ageing occur w ith alloys on either side 
of the ąuasi-binary section Al-Mg2Si, which havc a  composition which falls 
on lines representing the sim ultaneous saturation  of the te rnary  solid solution 
by two phases.—N. A.

Statistics in  the Service of Engineering. Dudley L. W alton (Trans. Liver- 
pool Eng. Soc., 1936, 57, 207-225; discussion, 226-232).— S. G.

XXIV.— BOOK REV IEW S

(Continued from pp. 6lS-€27.)

Printing Metals. Cr. 8vo. Pp. vii +  92, w ith  15 p lates and  9 illustrations
in th o te x t .  1936. L ondon: F ry ’s M etal Foundries, L td ., Tandem  W orks,
S.W.19. (L im ited free circulation.)
That such a large am ount of Information should liave been collcctcd in so smali a spaco 

without detriment to the style or auality is greatly to the credit of the writers. Some sixtccn 
pages are employed to describe simply and clearly the principles of eąuilibrium diagrams, and 
this is then followed by a short account of the tin-lead-antim ony alloys based principally upon 
tlie researches of Dr. Frances D . Weavcr (J . Ittsł. Metals, 1035, 56, 209). A series of 15 par­
ticularly fine photomlcrograplis by Dr. \Yeaver aro used to illustrate the structures of a 
complete range of type metals.

Under the headings of Linotype, Intertypc, Typograph, Monotype, Type-casting, Stcrco- 
type, and Electro backing metals are then discussed the most suitable alloys for these pro- 
ccsses, their physical properties, and the specific casting conditions aud pecullarlties. Subsc- 
ąuent sections dcal w ith the effects of impurities, melting losses, fluxcs, depreciation, remeiting 
of type and slugs, temperature control, automatic ingot feeders for slug-casting machines, and 
dross contalners.

One cannot but be impressed that tho writers arc acąuainted not only with tho metallurgy 
of these alloys but are completely convcrsant w ith tho detalls connected with their use. The 
information recorded is modern and accurately ąuoted, and the style is particularly pleasant.

— W. D . J ones.

Berufskunde fur Form er. Von H einrich G iljohann. 1 5  X  2 1  cm. P p .
104, w ith  116 illustrations. 1935. Berlin u. Lcipzig : Ju lius Bcltz. (R.M.
3.50.)
The flve sections of this smali book deal respectively with mouldlng materials (sand, loam, 

&c.); mouldcrs’ tools; moulding boxes and accessories; drying apparatus for moulds and 
cores; and moulding methods. In the last section, sand moulding by hand and machinę, 
and loam moulds aro considered in some detail, whilst permanent moulds and die-casting are 
more briefly discussed. Attention is concentrated on Iron and Steel, but much of the information 
given is appUcablc to non-ferrous work. The book is intended for foundry apprentlces, to  
whom it  can be rccommended as sound, concise, and clearly written.— H . W. G. H ignett.
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HandcraJt in  Wood and Metal. A Handbook of Training in Their Practical 
W orking for Teachers, Students, and Craftsmen. B y John  Hooper and  
Alfred J .  Shirley. F ifth  E dition , R cvised and Enlarged. Med. 8vo. 
Pp . yiii +  332, w ith numerous illustrations. 1936. L o n d o n : B. T. 
B atsford, L td . (lOs. 6d.)
That this is its flfth edition is suflflcient evidence of tho popularity of th is  book, which 

describes models for three-year eourses in wood- and metal-working. For its instruction in 
craftsmanship, one im ist express admiration for this cxcellently publishcd w ork; but one coitld 
wish that the authors had avoidcd giving metallurgical Information which is oftcn misleading 
and som etim es inaccurate. The table on p. 14!) ia, for esam ple, of little yalue; although it 
is true that aluminium “ can bo cleaned by immersion in caustie potash and soda," the process 
has certain disadvantagcs; and there is a m ost curious deflnition on p. 312— “ Alloy steels—  
steels containing other elements with and without carbon or iron.” The printing and illus­
trations are excellent, and, considered in relation to tho price of the book, proyidc an esam ple  
of which many publishers of metallurgical works miglit well take noticc.— H . Vf. G. H ig k e t t .


