
m e t a l l u r g i c a l  a b s t r a c t s
(GENERAL AND N O N-FERRO US)

V olum e 1 MARCH 1934 Part 3

I .— PROPERTIES OF METALS
(C o n tin u ed  fro m  p p . 65-68.)

*On the Tem perature Coefficient [o f  R esistance] o£ A lu m in iu m . 0. Scarpa 
I Alluminio 1933, 2, 317-322).—The temperature coeff. of electrical resistance, 
which may’be absolute, real, mean, or relative, is discussed, and an expression 
is derived for calculating the mean relative coeff. of aluminium and of other 
metals for which p =  f(t) is not linear. The most probable actual coeff. for 
commercial aluminium is 0-0040 (0°-100° C.). From the experimental results 
of Holborn tbe existence of an allotropie change m aluminium near 0 0. is m-

fer*T h e T h e rm a l E xpansion o f B is m u th  [D e te rm ine d ] by X -R a y  M easurem ents.
A H. Jav (Proc. Roy. Soc., 1934, [A], 1 4 3 ,  465^71).—X-ray powder photo
graphs of bismuth at temperatures between 18-5° and 268° C. are used to 
determine the crystal lattice dimensions for each temperature of observation, 
and the results are compared with those determined optically. The present 
X-ray measurements disagree with those of Goetz and Hergenrother, and 
show that the lattice expansion agrees with the expansion of the specimen as 
a whole. The expansion curve indicates a steady expansion from 20 to 
70° C., a sudden increase between 70° and 80° C., a linear expansion thereafter 
ud to 240° C followed by a decrease after 250° C. The nature of the changes 
m the lattice’dimensions just below the melting point (271° C.)_is ffisenssed.

Some Rem arks on the  V apo u r Pressure o f Cæ sium. I. H. de Boer and 
C. J  Dippel {Z. physikal. Chenu, 1933, [B], 2 1 ,  273-277).-From a discussion 
of the vapour-pressure formulae of cæsium given in the literature it is concluded 
that the relative vapour pressures are best calculated from Langmu 
Kingdon’s formula, whilst that of Kroner gives the most likely absolute values.

*The P oten tia l o f the Cobalt E lec trode. M M. Haring and B B. Westfall 
(Electrochem. Soc. Preprint, 1 9 3 4 , April, 6 1 - 7 2 ) . - T h e  s ta n ^ d  po entml of 
cobalt in cobalt chloride solution is -  0-278 ±  0-002 v at 25 C hence the 
normal potential is close to -  0-300 v. Pure metal, free from stress pe- 
pared by high current density electrolysis must be used in the détermina 
tion under oxygen-free conditions.—A. R. P .  .

*The Em ission o f E le c tr ic ity  fro m  [N io b iu m ] C o lum b ium . [E le c tro m c W o  - 
Function o f Nb]. H. B. Wahlin and L. O. Sordal (Phys. Rev., 1933, [u],, 4 4 ,  
1030).—A note. When heated to the point where vaporization becomes appreci
able, niobium yields positive ions of the metal itself. The ^
function was determined as 5-52 v. from the relation » BTe ' 2
Fowler. The electronic work-function is 3-96 v., with A — 57 amp./cm. /

*Copper Embrittlement—II. L. L. Wyman (Amer. Inst. Min. Met. Eng. 
Preprint, 1 9 3 2 , 1 - 1 1 ).—The previous work on the embrittlement of copper (c - 
J. Inst. Metals, 1932, 50, 722) is extended to additional materials, lhese 
include 3  groups of deoxidized coppers as follows : (1 ) double-deoxidizc 
copper using silicon and calcium boride ; calcium-deoxidized coppers having

* Denotes a paper describing the results of original research, 
j Denotes a first-class critical review.
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various calcium contents; (3) double-deoxidized Coppers using silicon or 
calcium boride with a constant amount of calcium. The results fall into a 
narrow range, penetration over 0 011 in. not being observed. In addition, 
the examinations are supplemented by wire bead tests. The results obtained 
are as follows : (1) the addition of calcium in small amounts (lot 2, 0-0375%) 
gives superior qualities as regards resistance to embrittlement; (2 ) excessive 
calcium additions prove detrimental to physical properties (bend test) of 
copper ; (3 ) none of the calcium coppers appears to be detrimentally affected 
by the usual copper embrittlement; (4) double-deoxidized copper has shown 
superiority over single deoxidation, for similar or larger amounts of the same 
deoxidants. Lot 2 may be an exception. (See also Part III, J. Inst. Metals, 
1933, 53, 689.)—S. G.

^P roperties o f Copper D eoxid ized w ith  C a lc ium . Lyall Zickrick (Amer. 
Inst. Min. Met. Eng. Preprint, 1932).—A high-calcium copper alloy has been 
found to deoxidize copper satisfactorily. Residual calcium remaining in 
the metal, like residual silicon, increases the annealing temperature required 
to produce dead soft copper; 0-05% residual calcium increases the annealing 
temperature of copper from 250° C. to approximately 350° C., and when 
present in amounts up to 0 -2 0 % the required annealing temperature is in the 
neighbourhood of 400° C. Owing to the very slight solubility of calcium in 
copper in the solid state, residual calcium does not decrease the electrical 
conductivity of copper as silicon does. For a specific illustration, it was 
found that 0 03% residual calcium decreased the conductivity of dead soft 
copper from 101 to 97%, whereas 0-03% residual silicon causes a decrease 
from 101 to 75%.—S. G.

^ In ve s tig a tio n  o f Copper Oxide F ilm s  by E le c tro n  D iffra c tio n . C. A. Murison 
(Phil. Mag., 1934, [vii], 17, 96—98).—The structures of the oxide films formed 
on copper by heating and of the powdered oxides of copper were studied by 
the method of electron diffraction. The powdered oxides give the cuprous 
or cupric oxide structures; the surface films give only cuprous oxide or an 
unknown structure which can be produced by blowing air over a reheated 
cuprous oxide film. Chemical analysis shows that the film of unknown 
structure is a new form of cupric oxide.—J. S. G. T.

The System P b 0 -S b 20 3 and Its  R e la tio n  to  Lead S often ing . C. G. Maier 
and W. B. Hincke (Trans. Amer. Inst. Min. Met. Eng., 1932, 102, 97-106; 
discussion, 107).—See J. Inst. Metals, 1932, 50, 211.—S. G.

*F ie ld  E lec tro n  E m iss ion  fro m  L iq u id  M e rcu ry . J. W. Beams (Phys. Rev., 
1933, [ii], 44, 803-807).—The strong field emission from liquid mercury at a 
temperature just above its freezing point has been investigated by applying an 
impulsive potential of the order 1 0 -6 seconds duration between a spherical 
steel anode and a plane mercury cathode. Under these conditions the field 
just necessary to produce breakdown is a measure of field necessary to produce 
cold emission, since it is this emission which starts the breakdown. The 
critical fields were sharply defined and varied from 3-5 X 105 v./cm. for impure 
mercury to 1-8 x 106 v. for very pure redistilled mercury. These magnitudes 
are much smaller than those required by the Fowler-Nordheim electron theory 
of metals, and the possible bearing of this discrepancy on the structure of 
liquid metallic surfaces is discussed. The problem is also of importance from 
the point of view of the mercury arc lamp.—W. H.-R.

^M a gne tiza tion  and M agneto-R esistance in  th e  S tudy o f the  M agnetic  Pro- 
F e rrom agne tic  Substances [N ic k e l]. Giulia Alocco (Nuovo cimento, 

1933, 10, 153-168; Chem. Zentr., 1933, 104, II, 2244).—Magnetic hysteresis 
curves and curves showing the change in resistance during longitudinal 
magnetization of drawn, twisted, and bent nickel wires at 20° C. have been 
determined. The results confirm the assumption that mechanical deformation 
produces an orientation of the elementary moments in directions the inclination
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Of which to the wire axis increases with increasing degree of deformation. 
The results for nickel are compared^ w ith those obtained w ith other ferro-

Deposited hy Evaporation. [Strain in 
M i M m i l  H  N O fc  (Phys. Rev., 1933, [iij, 44, 843-849).- K i m s  of

k ^ t e r e  deposited by evaporation on surfaces of copper, molybdenum, 
Sass a n d  m icafat tem peratures from 25° to 350° C. The magnetic properties 
of the fihnT both as deposited and after annealing a t various temperatures 

itipn studied a t room tem perature. Films deposited a t low tem peiatures 
a rT m a m e tic a tly h a rd ^ v ith ^ in itia l susceptibility (v0). For films deposited

n metal with a higher coefi. of linear expansion than  nickel, Xo increases 
Z l  tocreasTof tem perature of annealing or deposition. For films on a metal 
K  hT low er coeff. of expansion than  nickel X„ f i« t increases w ith rise of 
deposition or annealing tem perature, but decreases on annealing a t still 
i w  emneratures Films deposited on metals a t low tem peratures peeled 
S  £  suppirt when the film thickness reached 800-1000 m^x, but this 
stopped when the deposition tem perature reached 100 C., and peeling was 
never observed on the non-metallic supports. The results are explained by 
BeckeFs theory by assuming th a t the films are deposited under strain which 
becomes less a t higher tem peratures. Since the deposition occurred a t 
nressures of 10 '4 to 10'5 mm. of mercury, the results suggest th a t intense strain 
^  be produced by the mere formation of the lattice a t low temperatures, 
as distinct from the effect of: occluded. g a s . - W .H  -R.

*The Thermionic Constants for P latinum . H. L. Van Velzer nev ,
1Q33 fiil 44 831-836).—The thermionic constants for cylindrical filaments 
ip la tin u m  have been investigated by the analysis of Schottky curves (cf. 
Van Velzer^and Ham, ibid., 1929, [ii], 33, 1081). Three distinct stages were 
noted during the process of degassing and ageing. The currents were first 
lar^e and erratic but a steady sta te  was then reached which withstood ageing 
for 175 hrs. a t 1650° K., and gave high values of both f  and A  inThe ^erm ionic 
equation I t  is this value of A  which has previously been taken for th a t of 
pure platinum, but it  is really characteristic of an intermediate, impure, stable 
condition Further ageing a t 1785° K. gave values of A  as low as 170 ±  20 
amp /cm.2/decree2, and suggested th a t A  was approaching the theoretical 
value of 60 and if A  is assumed to be 60, the most probable value of cf> for 
really nlean platinum is 5-29 v„ although th is stage was ne J  ™ c te d  
mentally. The results suggest th a t the tem perature of ageing is m o re  
important than the time, and experiments on forced ageing arejlescnbe ^

*The K inetics of Electrode Processes. I I I . - T h e  B ehaviour of Platm um  
and Gold Electrodes in Sulphuric Acid and A lkaline
Oxygen. G. Armstrong, F . R . Himsworth, and J . A. \  . B utler (I roc. Koy. 
Soc 1934 [A], 143, 89- 103 ).—Experim ents supporting the view th a t the 
anodic polarization of platm um  electrodes in sulphuric acid or a kaline, solm 
tions is accompanied by the formation of a single laycr of ^ o r  c oxyge 
atoms on the electrodes are discussed. O n  cathodic polarization the I (iuctio 
of the adsorbed layer occurs simultaneously w ith depolarization of ^ s o l  
oxygen in the solution. W hen gold electrodes are polarized m  ^ u t e  sulphuric 
acid, the formation of a  definite oxide begins when the potential eaches the 
value 4- 1-27 v. The efficiency of oxide formation falls steadily from /0 
in the earliest stages to a final constant value of 0 -9 /o- In  alkaline solutions 
gold behaves very similarly to  platinum . J . S. y .  1.

Three of the P latinum  Group of M etals : I r i d i u m ,  O sm ium  and R uthen  
and Their Uses in A lloys. F. Carter (Artier. Metal Market, 1933, 40, (oo), ,
and (short abstract) Met. Ind. [Land.], 1933, 42 570).- T h e  principal1 applica^ 
tion of these metals is to  the hardening of platinum . The properties and
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uses of several grades of iridio-platinum  are described. The hard osmium- 
iridium and osm ium -iridium-platinum alloys are also of some importance, 
as is a platinum -ruthenium  alloy. The liigh-tem perature behaviour of the 
3 metals is discussed.—P. M. C. R.

♦The Thermal Expansion of the Crystal L attices of Silver, P latinum , and 
Z inc. E. A. Owen and E. L. Yates [Phil. Mag., 1934, [vii], 17, 113—131).— 
A high-temperature precision X -ray camera is employed to  measure the 
expansion of silver, platinum, and zinc a t tem peratures between 20° and 
600° C. in the case of silver and platinum  and from 20° to 415° C. in the case 
of zinc. Values of the coeffs. of expansion of silver and platinum  so deter
mined agree closely w ith previously determined values. The thermal 
expansion of zinc was measured along, and perpendicular to, the hexagonal 
axis. The zinc lattice continues to expand up to  w ithin 4° C. of the melting 
point. Expansion occurs along both these directions, bu t whereas the rate 
of change of base side increases, th a t of the height decreases as the melting 
point is approached. The therm al expansion of the crystal lattice of zinc 
is the same as th a t of the m etal in bulk.—J . S. G. T.

Tellurium  and Selenium . Anon. (Indust. Australian, 1934, 88, 377-378).— 
The occurrence, principal ores, and chief physical and chemical properties of 
selenium and tellurium are described. A sum mary of the ir industrial applica
tions, which are mainly of very recent development, includes the use of both 
elements in radio-telephony.—P. M. C. R.

A lternating Torsional Tests w ith  Z inc Crystals. W . Fahrenhorst and 
E. Schmid (Mitt. Material., Sonderheft 19, 1932, 36-43).—Reprinted from 
Z. Metallkunde, 1931, 23, 323-328. See J . Inst. Metals, 1932, 50, 467.

—S. G.
♦Concerning the Therm oelectric Effects of the A lkalis. A. Sommerfeld 

(Phys. Rev., 1934, [ii], 45, 65-66).—A note. E xcept for lithium , the results of 
Bidwell (J. Inst. Metals, 1925, 34, 382) for the thermoelectric properties of 
molten alkali metals, are in good agreem ent w ith those predicted by the 
more detailed theory of S. (Handbuch der Physilc, 24, 2 : Julius Springer, 
Berlin).—W. H.-R.

* 0 n  the Effect of Temperature of Liquid H ydrogen (— 252’8° C.) on the 
Tensile Properties of Forty-O ne Specim ens of M etals Comprising (a) Pure Iron 
9 9 -8 5 % ; (b) Four Carbon S te e ls ; (c) Thirty A lloy S te e ls ; (d) Copper and 
N ic k e l; (e) Four N on-Ferrous A lloys. W. J . de H aas and  R obert Hadfield 
(Phil. Trans. Roy. Soc., 1933, [A], 232, 297-332; and (abstract) Nickel 
Bull., 1934, 7, 4).— Tensile tests have been carried out a t  — 252-8° C. on 
the above metals and alloys, and the results compared w ith previous 
work a t the tem perature of liquid air. The hardness of the specimens was 
also measured after the tests. The non-ferrous m etals examined were 
(a) nickel of 99-27 and 99-4% pu rity ; (6) copper of 99-6 and 99-7% 
purity ; (c) Monel metal containing nickel 67-0, and copper 30-2%; (d) 
phosphor-bronze (tin 10-0, copper 88-38, zinc 1-61%); (e) Duralumin
(manganese 0-75, magnesium 0-57, aluminium 94-0 approx., copper 4-1, iron
0-42%) ; and (/) an alloy containing nickel 78-9, chromium 18-9, manganese
1-41, silicon 0-20, carbon 0-31%. In  general the non-ferrous alloys retain 
excellent mechanical properties a t  — 252-8° C., the  tenacity  being increased, 
and the ductility left unimpaired or improved, except w ith phosphor-bronze, 
where the ductility is much reduced. A t — 252-8° C., copper has a tenacity 
of 29-70 tons/in.2, and an elongation of 60% . This is in contrast to iron 
(carbon 0-04, and silicon 0-07%), ordinary steels, and most of the alloys of 
iron for which the ductility becomes zero a t the very low tem perature, although 
steels containing a high percentage of nickel retain  a considerable ductility, 
ih e  original m ust be consulted for the conditions of the alloys (cast, worked, 
annealed, &c.) which vary greatly. [Note by abstractor : th e  term  “ tenacity 
is used in the paper for “ maximum tensile stress.” ]—W. H .-R.



1934
/ .  Properties o f Metals 117

r, „1- „t r w m it t e e  B-2 [of A.S.T.M .] on Non-Ferrous Metals and Alloys.

William Campbell and E  lE. ^  ^  ^  ^

226Report o U o in t  Research C om m ittee’[o i A.S.T.M . and A.S E B  ] on Effect 
« L h ,™  nn the Properties o£ M etals. Progress Report to the Sponsor

oi Tempe French and N. L. Mochel (Proc. Amer. Soc. Test. Mat., 1933,

“ • >“ • 53’ 486- S- G ' 
l i t  m „ „ Ih ir o  Coefficients o i the E lastic M odulus o i Ferrom agnetic 

M K t e * ( Z  Phytik, 1933, 85, 708-716).-T he practical 
Materials. elastic modulus of the Elinvars (iron-nickel alloys containing
K S  d S )  a t  ~ m  tom pem t,re,  is explained bjr an application of 
■r pkcr’s theory correlating magnetization, magnetostriction, and specific 
7  a Inconstancy of the tem perature coeff. of the elastic modulus in 
S S S S f - I  »  explained, a t  l , a „  partly, by the „on-occ„m »e, 
of macneto-striction thereat.—J . S. G. T. , „  ,

*The Latent Energy R em aining in a M etal after Cold-W orking. G. I .  Taylor 
pil H o S e y  (Proc. Boy. Soc., 1934, [A], 143, 307- 326).-M easurem ents of 

t h e  l a t e n t " i y  remaining in m etal rods after seyere twisting are described 
Verv much more cold-work can be done on a m etal in torsion than  in direct 
7  L u  As the to tal amount of cold-work increases the proportion absorbed 
tensi . , , , | i  results for copper indicate th a t saturation would
E T £ d  re ry  li .t ifg re a tc r  than  .h e

•t t a ,  found possible to  do much more cold-work than  th is on copper, and 
• +?at« showed th a t the compressive stress increases with increasing

faced of shafts axles, and similar parts subject to  bending moment as t  y 

advanced until the residual a re . is unable to carry the load,

mentally by fatigue tests in a machme of the revolving-beam type S*™g ^ 
undorm rotary fending moment along the specimen Beams, of cm cu^r 

. section are first discussed, and then  the stresses m  re™ l ™ g ^ m s  of squa 
section, and of round section w ith equal paraldel ^ t s  are d e d t wit!h a t  len g ^ , 
theory and experiment being in agreement. T e e  e ^  j  the
centrations caused by holes, shoulders keyways, &c is chs°ussed and 
problem of corrosion-fatigue dealt w ith briefly. The experiments reter 
steels, but the results are of general interest.— W. t i .-n .

* Cutting Tools R esearch Com m ittee. Reporlt on the A gem g o i Tool S te e . 
TPeriodic Changes in H ardness o i M etals and A lloys.] E. G. H erbert [ 
S S T r c f S ,  “ 33 124, 645-683). Periodic
observed in freshly hardened tool steel, and also m  P nickel iron
and after the secondary heat-treatm ent. Experim ents w ith 
gold, brass, and Duralum in suggest th a t  periodic deformati0n
are a general characteristic of metals after severe me , pe
or disturbance by therm al or magnetic treatm ent. These chanB }
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connected w ith magnetic properties, and in  some cases the m etal may be 
stabilized by magnetic treatm ent. The remainder of the  paper describes 
attem pts to use these facts to improve the quality of tool steel.—W. H.-R.

*The Rate of H eating of M etals by Surface Com bustion. W. Davies (Phil. 
Mag., 1934, [vii], 17, 233-251).—The rates of electric heating of platinum, 
palladium, gold, and silver wires in binary and ternary  mixtures of hydro
gen, carbon monoxide, and air have been determined. Results obtained 
w ith platinum  and palladium wires are in accordance w ith Langmuir’s 
theory of the catalytic oxidation of gases on solids. The effective rate 
of combustion on these two wires is governed by diffusive and convective 
processes limiting the rate of transfer of the reacting gases to  the surface of 
the vires. The slow diffusive process has an im portant bearing on the 
problem of the ignition of explosive gaseous mixtures by hot wires. In  the 
cases of gold and silver wire no evidence was obtained of heating due to surface 
combustion in mixtures of hydrogen and air or carbon monoxide and air at 
tem peratures below the ignition points of the mixtures.—J . S. G. T.

D iffusion in M etals. Christian Specht (Metallbörse, 1933, 23, 447, 509- 
510, 542).—A review of recent work.—A. R. P.

* Thermoelectric Force of Thin F ilm s. E. A. Johnson and Louis Harris 
(Phys. Rev., 1933, [ii], 44, 944-945).—Measurements have been made of the 
thermoelectric force of thermocouples consisting of two th in  films of antimony 
and bismuth prepared by sputtering in purified argon. The e.m.f. per degree 
was independent of the thickness of the antim ony film, but, when the thickness 
of the bismuth film was less than  10“4 cm., the sensitivity diminished rapidly 
as the film of bismuth became thinner. Thicknesses above 10 4 cm. gave an 
e.m.f. corresponding with th a t of massive bism uth-antim ony, and the curve 
connecting the e.m.f. per degree with the thickness of the bismuth film shows 
a  marked bend a t about 10 4 cm. The smoothness of the  curve suggests 
th a t the change is not due to  contam ination by gases, bu t to  a change of 
crystalline orientation in the th in  layer.-—W. H .-R.

Influence of the Thermal Conductivity of the M etals on Their Utilization  
in  the Chemical Industry, Notably the M anufacture of Acids and Explosives. 
Stefan Zdenek (Chim. et Ind ., 1933, 29, Special N um ber (June), 964-975).— 
A discussion of the factors which influence the conductivity of metals and 
also those which make th is an im portant feature in determining their use for 
industrial purposes. A large number of metals and alloys is considered, 
including copper, copper w ith various additions of phosphorus, gold, zinc, 
nickel, brass (70% Cu), bronze (85% and 87% Cu), platinoid (55% Cu), 
aluminium alloys. The incidence of corrosion is the most vital determining 
factor when employing metals or alloys for chemical plant, and the relationship 
between this and the conductivity factor is specially considered. Tables and 
diagrams indicating the results which have been obtained are freely given.

—w - A. C. N.
, the Calculation of the Specific H eat of Solids. K. Honnefeider (Z. 

physikal. Chem., 1933, [B], 21, 63-64).—From  theoretical considerations the 
experimental values given in the literature for copper, cadmium, tungsten, 
tin , and zinc have been confirmed.—v. G.
it *<?? Photoactivity of A nodically-P olarizing P eroxide-Form ing Metals.
1QQQ1 nT T r ^SS1?n (Swomen K em i> 1933, [B], 6, 65-66; Chem. Zentr.,

, 11H, 11, ZZ6A). Un illuminating w ith a projection apparatus or mercury- 
vapour lamp a silver anode in dilute sodium hydroxide or a  lead anode in 
dilute sulphuric acid a reduction of several ten ths of a volt in  the anodic 
potential occurs a t a definite current density. A study has been made of the 
relation between the anodic polarization and the potential a t which photo- 
activity  occurs, and of the effect of varying the light intensity. The photo- 
lytic process appears to consist in the decomposition of the peroxide. A



f„b l. p h o t.« « ™  effect hue b ee . o b .e m d  w ith p la t ta m , m etal, copper,

„ t a d  in » solution of » .  of S e d  spooimen. of t o d  ™
great number of atomic layers. W1 , . ag much metal
bismuth are immersed in solutionyif layer on the same
is exchanged as would be necessary p  hence the aotion of local elements 
metals after rubbingw ith  em 3 y  p  P gince the active s u r f a c e  of metals

conJsponding^^t^^m onatom ic coaüng takes^lace.^^B ^B l. T ech.

7 9 0 ).— R e a d  a t  t h e  c o n f e r e n c e  ^ I f haf “ t h e  e x c e p t i o n  o f  c o p p e r ,  
H i th e r to ,  in v e s t i g a t io n s  h a v e  s h o w n  , a b s o r p t i o n  o f  r a d i a t i o n  i n  t h e  
silver, a n d  g o ld ,  a l l  m e t a l s  e x h i b i t  c o n t i n u o u s  a D S o rp t  a n d  g o ld  a r e

ultra-red, visible, and ultra-viole6 {r®rga° gparenc^P Tbe absorption of these
characterized by extensive regi antimonv bismuth, chromium, and
metals and aluminium, m > ‘ n’+lbp region 7 0 0 - 1 8 6  mu, and the results 
manganese has been investigate , metals are apparently related
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I I . — PR O PE R T IE S OF ALLOYS

(Continued from pp. 69-76.)

The P r r t i .a H .n - H .r d .n t e  « O m j

not effective T t a . l l o y e  cnn b eh n r i.n ed . . t  

S  ¿ L S S i i X ' r f  . » d -  ™ d e £ lW - » d  y-Silumin en d  the

“T K i.u S X S S L “— " - i t a . N  *- r e - ™  *»d V- S W »
|Z, anorg. (Mm., 1933, 2 1 6 , 26-28) .-T h erm a l j

melting point of gallium (29-9° C.) is not appreciably lowered by alummimn.

*The Influence of A lum inium  and Cobalt on the M iscibility Gap of the Ir o n -  
Copper System in the Solid State. F. R oll (Z. a n o rg . Chem.,  1933, 216 , 133
137).—The limit of solid solubility of copper m  iron-rich iro n -a lu m m u m a n d  
iron-cobalt alloys containing about 1-5% carbon has been determincd rnicTO- 
graphically. The solid solubility of copper in iron is increased by 10, 20, ana



30% aluminium t°  about 6 14 and 24%, respectively, and by 10 , 20, and 30°/ 
cobalt to about 4, 7, and 9-5%, respectively.—M. H.

R a tio n a l U se  o f “  A lu m in iu m -B r o n z e  ”  by T a k in g  in to  Co«*,So™*- 
S o lid ifica tio n , H o t-W o rk in g , an d  In tern a l S tresses. C. H. Meigh (J 
Juntor In s t  Eng., 1933 43, 42-49 ; and (summary) Found. Trade J ., 1932 47 
234-235).—l o  ensure the full advantage of the special qualities of “ aluminium 
bronze there should be rational conceptions of design. The a  4- P alln 
are those principally considered, especially w ith regard to the very short 

solidification and the contraction experienced during this procer 
The first phenomenon js often used to counteract the second. This h 
illustrated by practical examples. The argum ents p u t forward should be 
particularly useful to the designer and draughtsm an.—W. A. C. N.

O rdinary “  A lu m in iu m -B r o n z e s .”  P rop erties  an d  U se s  L  P n ¡n 0+ 
(Cuwre et La,ton, 1933, 6, 543-544).-A  résumé of the properties andcom 
mercial uses of the principal “ alum inium-bronzes.” The influence of alumin

R m X T - w "  Aq UG nN.tieS UP t0 the maximum of 12%  for industrial purposes
R ep ort o f C om m ittee  A -1 0  [o f  A .S .T .M .l o n  I r n n - r h m m i,,^  t 

C h ro m iu m -N ick e l, an d  R e la ted  A llo y s . Jerome Strauss and H D ’Newell

SKtfSiiS: r - MM- “•m- * ¡¿ASS,
Í^H -N ife i-C opper Alloys. E. Vaders (Z. 

t i  f f  u A J ’t  ’ 291)-—Copper-mckel alloys w ith about 5%  aluminium
450° 7oi°ar  T h e t  mg f? m 9P ° ; C- and subsequent tn n e a W  a“C- ,  The7 aI " able Properties of these alloys are still further imnroved 
by addition of up to 20 ̂  iron, possibly owing to the fact th a t the solubility

86. J”  ¡U3!SS2S*i í“ n,n,ABM "í, IS. *?
5 Í 3 S  8 3^,¡ °n >«% -» S I  Sn^rl i, I  , /«’ respectively. These alloys can be readily rolled cold 
and have a high strength, plasticity, and resistance to corrosion and heat

p . S “ ™ i s f i T o ) 0“  u Bs m T i Com r  A,1r  Ed™
Of beryllium-copper alloy, containing 1 85 to 2 -35S l S / W ‘ ,Prope.rl>“  
been determined after various i,»,* , -  3o-2 4 b ^  beryllium have
these alloys lend themselves are d iw n w rl c f  j  r applications to which 
717.—J. H. W. nemseIves are discussed. Cf. J . Inst. Metals, 1933, 53,

40, ^ 9 6 ^  2? 6)1—AifacTOuntPofeivA11° yS' Anon- A m er . Metal Market, 1933, 
alloys, followed by an X w t T  commer?lal standard  beryllium-copper
MeZ. 1933 «‘. a  R * pap"  by H ' J ' N°M'-  S™ '»<<■

'?? A”n»“«dp. 70.—W. P. R. ’ 1933’ 103’ 57 8 ).-S ee  Met. Abs., th is volume,
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i w i n n «  nn th e  E a u ilib r iu m  R e la tio n s  o f H e a v ily  A lloyed  B ron zes. 
ttt tIip C opper-R ich C o p p er -M a n g a n ese-T in  A llo y s . J . Verb (Bdnya- 

I b f^ E rd ö m irn ö k i Föiskola bänyäszati es kohäszati osztalyanak Koszle-
™ ibbl- M itt berg. Mitt. Abt. kg. ung. Hochschule fü r  Berg- u. Forstwesen 

m e n y e i b o l ,  MUt. o g ^  p p . ) . _ [In German w ith English summary.]—
tv, S r J  system copper-tin-manganese has been investigated by thermal 
nalvsis and micrographical examination up to 15% manganese and from the 

corner to the quasi-binary section manganese-Cu,Sn. The results are 
coppc r pniliiiV)T*inni diagrams for constant manganese contents,
,h5 — ‘S i Ä S Ä  equilibri, and to n ,fo rm ation , in the
“ itl state are given together with photographs of characteristic structures 
solid state are give b Addition of manganese to bronze reduces the
° f  t h e  manganese-rich a U o ^  ^  ^  manganese (Umit o{ h

KTtv ,7 a  and in ß-tin-copper) the appearance and transformations of all bihty in a- and. in p pp i entirely suppressed, together with
bronzes are changed, the P Pnase ’ appears in the micro-

«* " Z „ ’S i i S p m a e n i '  t j p h - e  i .  formed only
Thrmmlid state by separation from the y-phase on coolmg. The appearance

3  r
only when X is, formed from t  ( q{ which have been slowly

out a ^ound-rnass of the ordi y ^  manganese and 27% tin,

Ä "  slowly cooled alloy w ith 1 »  manga« «  b” p *

the liquidus and solidus tem peratures above h a U L A  A ^
conditions existing in alloys excee ng; c a P { ickei t0 Copper-tin
and 5% nickel were investigated The, « Id itian  ot me* tjn
alloys decreases the solubility of t m i n  the a-p ^  ^ +  g eutectoid which
diminishes also as the tem perature is a rihase or the S'-phase
occurs in copper-tin alloys is replaced by either 6-phase or tm ,p

i Z a + T o “ ‘£  a + “  when niekel is pngen t is r . i „ d  to  higher
tin contents as the am ount of nickel is mcrease . „ „go 317-318).—An

Special B ron zes. Anon. (Metallbörse, 1933, 23, 27» .28U, a it  o i i
alphabetical list of special bronzes w ith t h e i r ^ p g rties of 63 : 37 B rass .

* 0 n  th e In flu en ce  o f th e  ß -C o n stitu en t u p o n  th e  P  P e {i ^  kohäszati 
J. Verö (Bänyamemöki is  Erdom ernoh Im is u n a  H o ch sch u le  fü r
osztalyanak Kösdeminyeiböl; M itt. berg. hutt.. . 9- ■■ Engiish.]
Berg- u. Forstwesen 5 R a t i o n  of
Annealmg of 6 3 :3 7  brass a t  oou m. ui „ . „ „ - —.„tures- t h i s  separation 
ß from the homogeneous a-phase stable a t lower p cbioride solutions,
reduces the resistance of the alloy to  corrosion, especialiy 1 t he 
and also reduces the elongation to  anTf tê J ^ ^ ; S  properties are 
amount of ß which has separated. The between the values
affected to a greater or lesser extent, bu t no regu an ty  between the
and the proportion of ß present has been discovere

I I — Properties o f Alloys 121
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* Influence of the Mixture on the M echanical Properties of Commercial Rolled 
63 : 37 Brass. 0 . R ittich (Mezindrodni Sjezd Slevarenslcy, Praha {Internal 
Foundry Congress, Prague), 1933, 363-370 [in Czech]; 371-373 [in French]).— 
Addition of brass scrap or of 0-1% phosphorus to new brass melts made from 
electrolytic zinc and copper increases the tensile strength, but reduces the 
elongation and Erichsen value of rolled sheet. Phosphorus retards the 
annealing process and increases the brittleness on hot-rolling, but renders 
the m etal less sensitive to  overheating. Pure 63 : 37 brass tends to become 
very coarse-grained on annealing, but this may be prevented by small additions 
of phosphorus. Arsenic is a particularly deleterious im purity, since it reduces 
markedly the capacity of the m etal to  be hot-rolled.—A. R. P.

*Some Effects of Internal Stress on Properties of D raw n Brass Tubes. D. K. 
Crampton {Amer. Inst. M in. Met. Eng. Preprint, 1932).—Young’s law does 
not hold strictly for drawn tubes, but the modulus of elasticity is maximum 
a t zero loads and falls off continuously w ith increase in stress. Relief- 
annealed tubes more nearly approach stric t proportionality between stress 
and strain than  drawn tubes. An approxim ate m ethod for comparing stress 
intensity and distribution in drawn tubes is described. In  general, in hollow 
sunk tubes stresses persist well into the tube wall, whereas in drawn tubes 
they  fall off much more rapidly. A harm ful type of stress distribution also 
is accompanied by high surface stress and vice versa. Polycrystalline tubes 
showed stresses materially higher than  identically treated  single crystal tubes. 
The simultaneous increase of hardness of surface layers originally under 
tension and decrease of those originally under compression is found when 
stress is released by splitting. Some preliminary work is reported on effective 
type and degree of reduction on preferred orientation.—S. G.

‘The D evelopm ent of Internal Stresses and Season-C racking in Cold-Drawn 
Brass Tubes. Jam es Fox (Engineering, 1933, 136, 375-376).—Experiments 
were carried out on hollow-sunk tubes and on mandril-drawn tubes. For 
detecting internal stress in hollow-sunk tubes mercurous n itrate is most 
suitable, but ammonia is recommended for testing mandril-drawn tubes. In 
hollow-sunk tubes the liability to season-crack, especially in the smaller 
diameter tubes, is much more pronounced th an  in the mandril-drawn tubes. 
I t  is essential th a t “ sinking ” should be accompanied by reduction in thick
ness, as the effect of the la tte r counterbalances the effect of the former. By 
a proper combination of dies and internal mandrils tubes can be produced 
w ithout internal longitudinal stresses.—W. P. R.

Sdicon-Z inc-C opper A lloys. T. R. Edm und (Z. ges. Giesserei-Praxis: 
P as Metall, 1934, 55, 33-35).—The composition, melting point, methods of 
casting, and mechanical properties of silicon-zinc—copper alloys, containing 
approximately copper 71-95, silicon 2-6, zinc 0-27% , cast in green and in 
dry sand, are described. The industrially im portant of these alloys are those 
containing zinc 10-14 and silicon 4-5% . These alloys have the important 
advantage over the Tombak alloys, which they  somewhat resemble, of better 
hot-working properties.—J . H . W.

Special Brasses. Anon. (Metallbörse, 1933, 23, 50-51, 81-82, 113-114).— 
A n  a l p h a b e t i c a l  l i s t  o f  s p e c i a l  b r a s s e s ,  w i t h  t h e i r  e n m ^ n a i t i n n a  A P . P



7 *• *f,r The solubility of gold in lead is 0 03 atomic-% a t 170° C. 
^ A o ia to m ic J % a t  200° G ; it  i f  concluded th a t the gold atoms are disposed
in the intermediate spaces mAheAead âtt^  v.  ̂ K enneth Gray

Recent Applications o i t h e  B fb -F .ie rn a ry  ^  A summary of the

< * •  -1- “ ■ “ • * *  “ •

'3*The Surface T e n s i o n f p £ L 1 7 ? lT l-1 9 1 ) .-
Lead-Tm Alloys. • • |  j ad and tin  over the whole composition
The " le°afA n d  t o  has been determined over the tem perature
range and of pure le rwmnt to 800° C. The surface tension of
range from just above t  e °  ?  f tem perature. Small quantities of
aU the s p e i u i ^ t h e  s u S  tension of tin  bu t relatively 
lead produce a miirk g , & &]i h t increase in the surface tension of
w d  qThne surfaceiayer of an a lk y  of eutectic composition may, on certain

■5 J ^ * ^ a j * u E * 2 !SS5 i>

¿ a f l r x s s s s i i s s : -  -  -

compound r a s  found to.toTO the f o r m u l n , „ . t e m ,  
ol Mg.Ce, (55% of d c iu m )  a* not ob(erved by Donski,
the compound C .Z n ,  b »  been^ dent.fied ¡ , s ttted  io  be the
whilst the compound, C;a 5"n » rn  rL rw c! Tn the system magnesium-
result of a misinterpretation of the coo i g ' d  Rounsefell has been
zinc, the work of Chadwick and of H u m e - R o t k e r y ^  {or the tem ary
confirmed. The equilibrium d iag ran n i deposition of the compound,
system, a large part corresponding imAh the deposit polygonal
Mg5Ca3. The tem ary compound Mg5Z n £ a 2 conmsis ^  s  ^
crystals, unattacked by m tnc acid, an , f_hically As regards their 
492° C. These results were confirmed microgTaphm y. ^  calcium.rich
properties, the alloys can be divided disintegrating in  moist a ir;
alloys (from 30% of calcium),, oxndizmg; slightly oxidizable, which,
(2) the zinc-rich alloys (from 40%  of zinc), only slightly oxi , h d
owing to the fragility of the compounds wbuch very
brittle, and unw orkable; (3) the magnesium-ri y ,
light, slightly oxidizable, and easy to  work T h e ^ o y ^ c  t or t  ̂  ^
not of a single phase, for the region of more than  1% of each
nesium does not contain a t ordinary tem peratures more th an  /0
of the other constituents.—J .  H . W. i t n m l') 1934 ,44 ,155 -

tNickel and Its A lloys. W R. Barclay 'J  b S r c  t i c  Midland
156; discussion, 156-159).—A bstract of a Pa?  o{‘the ]nst j tute  of Metals, 
Metallurgical Societies (Birmingham VowR Steel Institute).
Birmingham Metallurgical Society, and. b ta  or , castiriK of ternary
The advantages and applications, and the melting “ ^ 3 ^ ,  ^ d  the 
alloys of nickel and copper w ith metals other , .. e 0f n ickel in
development of the alloys of nickel and chromium and  ^ o t n ^  ^  
austenitic steels are discussed. In  the discussi , T £ dies), the 
of nickel-chromium alloys for high-tem perature working (e.g.

1934 I I . — Properties o f Alloys 123
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comparative heat and corrosion-resistance of 85% nickel alloys and 22-280/ 
chromium-iron alloys, the deoxidation of cupro-nickel, the corrosion-resist°- 
ance of nickel alloys, rolling nickel silver, and corrosion by flowing liquids 
were raised. In  his reply, B. sta ted  th a t he had never found evidence that a 
charcoal cover increased the carbon content of nickel alloys, and dealt with 
the other points raised. He recommended the use of manganese and mag
nesium, not only for deoxidizing, which m ay not be necessary, but for de
sulphurizing and, in the case of manganese, for improving the properties of 
the alloys.—J . H. W.

*The N on-Existence of a H igher Nickel Carbide. Jurgen Schmidt (with Eugen 
Osswald) (Z. anorg. Chem., 1933, 216, 85-98).—Experim ents on the carburiza- 
tion of nickel w ith carbon monoxide a t  240°-250° C. have shown th a t a higher 
nickel carbide than  Ni3C is not formed. However, nickel dissolves about 
6-4% free carbon more than  is necessary to form Ni3C.—M. H.

Report of Committee B -4  [of A .S.T.M .l on Electrical H eating, Electrical 
R esistance, and Electric Furnace A lloys. Dean H arvey and F. E. Bash (Proc 
Amer. Soc. Test. M at., 1933, 33, (I), 252-257).—See J . Inst. Metals, 1933 53' 
493.—S. G.

♦Perm anent Set in M onel M etal and A ustenitic Cast Iron. J . E. Hurst 
(Engineering, 1933, 136, 429^31).—In  connection w ith the use of the 
principle of interference or force fits in the assembly of engineering com
ponents the capacity of various materials for perm anent set has become a 
m atter of prim ary importance. H. has made determinations by a method 
based on British Standards Institu tion  specifications Nos. 5004 and 4K6, 
on samples of “ alum inium-bronze,” light aluminium alloys, Monel metal! 
and austenitic cast irons. For both the ferrous and  non-ferrous nickel- 
containing alloys the perm anent set values were determined a t a stress of 
14 tons/in.2.—W. P . R.

t Heat" and A cid-R esisting A lloys. J . Ferdinand K ayser (Found. Trade J., 
a? discussion> 27-28).—A bstract of a  paper read before the
Sheffield Local Section of the Institu te  of B ritish Foundrym en. The earliest 
references to heat- and acid-resisting alloys are to  those of iron and chromium, 
and later nickel. The best all-round heat-resisting alloy is one containing 
K r  t yu: mc!<el 60’ chromium 20, silicon 1, manganese 1, and carbon 

j  /<!' , c carhon greatly assists in the production of sound castings
and considerably increases the strength of the m aterial a t  high temperatures, 
but more than  1 /? is liable to cause brittleness. W hen used for steam- 
proaucing plant, the castings should be treated  with aluminium to render 

em immune from sulphur a ttack . In  replying to the discussion, K. stated 
th a t manganese and silicon give a good skin to  the alloy, bu t th a t aluminium 
was detrim ental in this respect. The chromium and nickel must not be 
regarded as mere addition elements. The type of sand for the mould is not 
i w  i S /  df T bed th e method of applying the creep test, and stated

° i 4̂ +i 4. cas  ̂ *ron gra,äually becomes harder and more
’ but, 0a t o2d%  of chromium i t  is fairly unworkable; above a 

alio™ l r rcef*fS® 25~:27%), the m etal is easily rolled and machined. These 
alloys are not brittle a t high tem peratures, bu t will not stand  up to lead.

 j  pj •yy
Tin-Risirnfth c5® Ct a? d S °m e Other P hysical Constants of A lloys. II.— The
HUw u r n  I V Ä  R heinallt Thomas and E. J .  Evans (Phil.

coeff'.'between 0 and 20 C andTl a ^ 4 0 ^ C ^ t t e ^ th ^ ' “ 1 ^  temperature

ie L T e fL m ffie d ^ o ’ S r ^ R  I T  C” ^ e s o T l T H a d  coTffi h aT
rano-p Thp * bismuth alloys covering the complete composition
thermoeleetrin rV6S conncctmg electrical resistivity, tem perature coeff., the 

power and density w ith the percentage weight of bismuth
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ii in the reeion of low tin  content, a well-defined maximum
iQ fnimum In  this respect the results agree w ith those for the lead-bism uth 
01 s of allovs (J. Inst. Metals, 1933, 53,493). The resistivity increases slowly 
series of aUojra t as the  percentage weight of bismuth is increased
and approximat y ^  ^  rangß 50_85o/o o{ bismuth, and
from 0 to 5 0 /¿, th  xinfunl for about 99% of bismuth. Thereafter the
^  tm tv  falls very rapidly. These results are in general agreement with those 
T S e r  The mafn feature of the tem perature coefi. of composition 

rveTs the well-defined minimum a t the composition corresponding with about 
c u r v e  is tue wen ueun +ilprmoelectric nower-composition curve has a

9 8 %- 9* % of b/ T ,th;  T hemaximum c sbows a  sudden increase and fall of density over
density-composition c bismuth, and is almost linear over the

the H all coeff.-co ni position 
range 0-80 /0 of Dismurn h 3()96 5787 and 766i oersteds occurs
curves for magnetic fields of strengths dlJJO ,^ ^ o{ bigmuth> 990/
at compositions corresponding m th  9 4 ^  J o  ^  ^  the

S Ä 5  *> •1 ” ^ « »  S S Ä  Ä
S p o l i H Ä r r Ä T C ,  of the alloy, enhihit teve t.a ,

of the iB m -T n n gsten  System  W P. S y k «  and 
Tf .4 R Van Horn (Arner. Inst. M in. Met. Eng. Preprint, 1932, 1-15). th is

m i c a t e s  th a t this phase is solution. Difiractl0n p a tterns of

^ T o S e t w e e n 1f o t n d f Ä  tungsten was treated  in an a ttem pt to form the 
X nhaseSported  recently by Takeda. No indication of such a phase was 
observed in either the microstructures or the diffraction p a tte rn s^ -S . G. _

♦Electrical Conductivity along. Chern.,
The System L ith ium -Z m c. G Grube and H . The ilibriuni
1QTI 915 211—224).—See J . lu st. Metals, u o o , oo, Thp
S a m  has been established by therm al and
liquidus consists of 5 branches correspon _ g 28-5-95-5; and
5 series of solid solutions: a, 0 -5 ; J ,  5 - 2 0 ^ 2 0 ^ 2 8 5  /0 melting

p o i n t o f " 520° S  4o{°toinic%/ lithium  (Li2Zn3). T r a n s f o r m a t i o n s  take p l a c e

in the ß, Y, and 8 solid solutions. M. H. .. c Mntpvials Used

s - i s s s r s Ä f t " « -
q u a r t z ,  a n d  v a r i o u s  s t e e l s ,  i s  g i v e n .— J .  o .  G . 4 -  Metall 1 9 3 3 , 54,

Special A lloys. Anon. (Z. ges. Giesserei-Praxis . Das , ’som ’
534; 1934, 55, 16).—The composition, preparation, and p P _ j  H  w _
special alloys are described. Cf. J . Inst. Metals, 19 , , • ^  319-322,

fTernary Alloys. Edwin Gregory (Met. n . ( " , j )  our’se öf lectures 
349-352, 371-374, 3 9 8 ^ 0 2 ).-L o n g  abstract of a sh^ c  ^  gheffield 
delivered a t the D epartm ent of Applied Sei , changes
Although 3-dimension diagrams more completely show the pnase g
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with tem perature of ternary alloys, they are difficult and laborious to construct 
and, in most cases, all th a t is required can be shown in plane diagrams. The 
construction of such diagrams is explained.—J . H. W.

fAge-Hardening. ------  (Metallurgist (Suppt. to  Engineer), 1933, 9, 66).—
A discussion of nomenclature relating to the  process.—R. G.

I I I .— ST R U C T U R E

(Metallography; Macrography ; Crystal Structure.)
(Continued from pp. 76-78.)

Report of Committee E -4  [of A.S.T.M .] on  M etallography. C. H. Davis
and 0 . E. Harder (Proc. Amer. Soc. Test. M at., 1933, 33, (I), 489-491) See
J . Inst. Metals, 1933, 53, 440.—S. G.

fM echanism  and M etallurgy. L. B. H un t (Metallurgist (Suppt. to Engineer), 
1933, 9, 78-79).—Some remarks on the progressive development of metal
lurgical hypotheses on mechanistic lines of thought.—R. G.

Preparation and Etching of G alvanized W ires for M etallographic Observa
tion. L. H ajda and S. Popofe (Chim. et Ind., 1933, Special Number (June), 
700-704).—The necessary conditions for good work are the fixation of the 
cross-section in ebonite, polishing by magnesia suspended in denatured 
alcohol, and etching by prolonged use of K ourbatoff’s reagent. The latter 
consists of a solution of 4%  nitric acid in acetic anhydride, 1 part, and a mixture 
of methyl, ethyl, and isoamyl alcohols in  equal volumes, 10 parts.—W. N.

The M etallographic E xam ination of W elds. J .  D. Jevons and M. A 
Wheeler (Welding J ., 1933, 30, 166-172; discussion, 172-174).—An element
ary discussion of metallic structure is followed by a  review of typical weld 
defects (chiefly steel) as revealed by metallographic examination. This method 
of investigation is recommended as the best for routine control of welding.

r .  „x . o T —H. w. G. H.
Ingot Structure. S. L. A rchbutt (Light Metals Research, 1933, 2, (36), 

1 6-17).— A report of the Chairman’s address to  the London Local Section of 
the Institu te  of Metals, and of the subsequent discussion.—J . C. C. 

nr H eat-T reatm ent of “  A lum in ium -B ronze ”  Components. P. Mabb 
(Machinery (Lond.), 1933, 43, 39—42).—An account of the effects of heat-treat-
iner!on^n i 6 .structure and properties of “ alum inium-bronze ” containing 
10-12% aluminium.—J. C. C.

Application of the R adioactive Lead Isotope Thorium  B  to the Solution
o s “1? «  i G‘ Tamm ann ar*d G. Bandel (Z. Metqllkunde,

1933, 25, 153-156, 207-209).—Radiograms (produced by laying a plane 
specimen on a photographic plate) show th a t a t  least 10 6 %  of thorium B 
is soluble in lead, thallium, magnesium, and cadmium (only after heat- 
treatm ent), but insoluble in bismuth, tin , antim ony, silver, gold, copper, 
nickel and zinc in which it  segregates along the grain-boundaries. As little 
, S .. , ,/0 0 t  can still be detected in radiograms, whereas the lower
limit of detectability by the microscope is about 0-1%. On adding thorium Ii 
to iron containing oxide, sulphide, or slag or to aluminium containing oxide 
it  separates with these inclusions on crystallization, and thus makes them

• e inp ie..iai. shaking molten aluminium or zinc containing
thorium B  with liquid lead, bismuth, or thallium  the thorium  B  almost com- 

lnto, thesf. When an alloy containing thorium B
n r i S w  Y T  l rm*U(>n m the solid sta te  the radiogram shows the 
rpnT ttr ( f y stam f tl0n) structure, whereas the etched specimen shows the 
! l r n , f t !  n!!re T o ^  microscope. W hen, however, no change in the 
radimrmm °°Uf 3 ! , 1 transform ation in brass, transform ation in AuCu3),
radiogram and photomicrograph show identical structures. Radiograms of



rolled and recrystallized cadmium, tin, and zine show the rolling structure. 

Further J o ^ '^ c o id -W o rk m g . A. L. Molineux. J .  D. Jevons.Gram-Size m Relation to Coitt w ormng ^    Pinkerton.

H- D aj1®8' T B Crowe. ____ Wiggins (Met. Ind. (Lond.), 1933, 43,
634) —A report of an open discussion before the Midland Metal- 

? Il Societies (Birmingham Local Section of the Institu te  of Metals, 
^ h a ^ a l S g i c a l l o c i e t y ,  and Staffordshire Iron and S t^ In M itu te ) .

■, r*L wdai W Stillwell and Elmer E. Jukkola.
*The Crystal S tructure:^ 4Nd5g - 56_57)>__Fr0m X-ray diffraction data, the

<J- X“ i a  to  p S S  the  H-br.s, t i p -  Of . t r a c t™  («. -
oT ^  OI aT  The ratio  of valence electrons to the number of atoms 
is 3 :2  if the valence of the transition element is assumed to be zero (as m
CoAi, NiAl, FeAl, &c.).—R. G. 0w en and John Iball

*X-Ray Study of A um m ium ^m c ^  q£ a prebrailiai.y

(Phil. Mag., 1934, [viij, 17» , • which alloys covering a wide range
survey of the method. Only
of composition have been exa V tem perature could be investigated
alloys below the obtained w ith these

less than about 2% of alumunum ^  15-164 A. for the alloy
«-phase alloys changes from 15-109 A p extending from about 2o/o to 80%
saturated with a urmmurn^ 2 ) ^ ¿ ¿ redgcubic structure) consisting of alloys 
of aluminium, ( )y  P ( aiuminium ; the param eter of the y-phase 
containing f {° aluminium to  4-0345 A. for an alloy containing
changes from 4-0406 A\ “ r P“ ® , transformation tem perature was found to
80% of alummium.̂  “ ^ ¿ S S S T t h a n  th e L u l t s  given by other 
he between 300 O .anddlU  u ,  wn i b taken a t high tem peratures
investigators. X-ray spectrum p g V face-centred cubic structure, 
show that the ^-phase is a solid soluti aium inium ; the corresponding
At 375° C. it  extends from 19 to  45/« of alummm , ^  ^  ^
crystal parameters are 4*016 A. and 4 • p_- - a+- ^he higher tern-
centred cubic lattices of different param e ers alloys indicate a much
peratures (up to 450° C.) the param eters of the y-phase aU oys™  ^  mogt of
smaller range of solubility of zinc u1,a u“ 1IU'r‘rhe resu)ts altogether closely

r s s r s r s t «  *s%  r
when the alloys are examined a t lugh tem p era tu re . • • Structure and

♦Crystal Structure and Electrical Properties n^c'tals Subjected to Longi- 
the [Electrical] Conductivity of B ism uth  Single Crys a - 697_707).—Ju st 
tudinal M agnetization. 0 . S t i e r s t a d t ( s e e  
as in the case of transverse magnetization of bismutn sin,g y t ure
Met. .46«., this volume, p. 77) i t  is lectrLa c o n d u c t^ ty  of bismuth
can be derived from measurements of the electrical oonaucu y
single crystals in longitudinal magnetic b e ld s .- J  • • Laves (Z.

h r t ,lb o r id e .

189) can be explained on the assum ption th a t  i t  consrsts ot a ^
boron atoms in which the gaps are filled by m etal atoms, 
calculations of von S. and N. is corrected, v.
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*A Study of Segregate Structures in Copper-Tin and Silver-Z inc Alloys.
Dana W. Smith (Amer. Inst. M in. Met. Eng. Preprint, 1 9 3 2 ).—Structures 
resulting from segregation of the a-phases from the respective ¡3-phases of the 
systems copper-tin and silver-zinc were investigated to determine if they 
were analogous to those obtained by Mehl and Marzke in  the systems eopper- 
zinc and copper-aluminium. A copper-tin  alloy containing 74-92% (by 
weight) of copper, balance tin , and a silver-zinc alloy containing 67-76% 
(by weight) of silver, balance zinc, were chosen for these investigations. Both 
of these alloys are entirely in  the ¡3-phase fields a t  elevated temperatures 
and on cooling segregate the a-phases. I t  was shown, in  both systems," 
th a t the a-phases segregated from the ¡3-phases in the form of needles parallel 
to [111] directions in the [3-phases, and also th a t  in  the copper-tin system the 
a-phase oriented itself so th a t a {111} plane was parallel to a  {110} plane in the 
¡3-phase parent solution. I t  is postulated th a t the  tendency of the a-phase 
to form needles instead of the more common platelets is to  be ascribed to the 
fact th a t a similar arrangement of atoms exists along {111} directions in the 
(3-matrix and {110} directions in  the a-segregate. In  the copper-tin system 
i t  was found th a t a  pseudomorphic segregation of the a-phase took place in 
the form of plates in positions originally occupied by tw ins in  the [3-matrix, 
and th a t the twinning plane in the [3-phase was probably a  {133} plane.

—S. G.
^Lattice Structure and Ferrom agnetism  in  M anganese-A lum inium -C opper  

A lloys. II .—M agnetic and Electrical Investigations. Otto Heusler (Z. 
Elektrochem., 1933, 39, 645; discussion, 646).—R ead before the Deutsche 
Bunsen-Gesellschaft. The ferromagnetic manganese-aluminium-copper 
alloys are characterized by a 3-fold superstructure of the type On.MnAl 
For each of the 3 types of atom  there is a  characteristic partial lattice into 
which foreign atom s may enter owing to  the stoichiometric composition of 
the alloys and to the m utual exchange of atoms. This en try  of foreign atoms 
in  a,ny of the 3 partial lattices lowers the spontaneous magnetism and the 
Curie point. An explanation of the results based on Sadron’s hypothesis 
(J. Inst. Metals, 1933, 53, 8) is pu t forward.—J . H . W.

*Type and Lattice Structure of B inary M agnesium  Compounds. E. Zintl 
and E. Husemann (Z. physikal. Chem., 1933, [B], 2 1 , 138-155).—Mg,Sb« 

a =  d a c =  7'229 A., the magnesium atom s being a t the 
BOO; } r v ; f  1 v, and the antim ony atom s a t \ % u ;  4 | - u  positions, from 
which u =  0-235 and v =  0-63. Mg3Bi2 has the same type of lattice with 
a ~  tn  n? ? c, =  A- yf e P 2 has a complicated cubic lattice with 
a — 12-01 A. and Mg3As2 a similar lattice with a =  12-33 A.—v. G.

^Reflection of E lectrons from  Liquid Mercury. [Structure of Liquid Metals.] 
Robert W. Brode and Edward B. Jordan (Phys. Rev., 1933, [ii], 44, 872-875).— 
th e  reflection of electrons from a clean mercury surface has been studied with 
angles of incidence from 10° to 90°, and velocities from 20 to 70 volts. The 

earing of the results on the inner potential of liquid metals, and the nature 
of the surface are briefly discussed.—W. H .-R.
r ■Th1<; St/ ^ Ct^ 0f ?,xide FUms on Nickel. G. D. Preston (Phil. Mag., 1934, 
LvnJ 1 7 , 466-470).—By the method of electron diffraction it  is shown th a t the 
crystal structure of the film of nickel oxide on nickel sheet is identical with 
mately —J  S ^ " I  & ' Salt type of lattice of param eter 4-10 A. approxi-

„ w z - 7h ™EIeCtr?noo ^ “ fieuration in Metallic Phases. U. Dehlinger (Z. 
fn tL a I A m '-’ ^  [®]> .2 2 ,  (1/2), 45-58).—Conclusions are reached as
frnrn t electronic configuration of the body-centred cubic compound CuPd 
j™ , cj°!our of the all°ys of gold, copper, and silver w ith metals of the 
Rothei platl™ m 8rouPs- An a ttem p t has been made to explain the Hume-
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B. Schm idt, a^ d  l^  Sdj ^ o m e n o n  of c ry s ta l  p la s tic i ty  c a n n o t be in te rp re te d  
K *  o f p u S i .W c e g e o m e t r y , i t  m i l  be  c o .e e iv e d  , »  .  p ro b lem  m  a tom .»

C erm et ! ’ ' i o S s ’a )b i e tc h e d ’ «urtecee  o f m e ta llic  »ingle c ry s ta ls  h a s
fast electrons ( 0 - 0 5 A .) by  out t in g  p a ra lle l  to  th e  fo llow ing p lan es  :
been stud ied  fo r su rfaces e t ih e  t u n „ste n  (110) face . R e flec tio n s occu r
iron (100) face, :n ic k e l(1 1 1 )  , an g ies i i t h  no  d isp lac em en t d u e  to  re frac -
a c c u r a t e l y  a t  th e  c a lc u la te d  R  | |  dg w h e n  th e  g lan c in g  an g le  d ifie rs  con-
tion, b u t a  g ivenreflec ltio in  {rom  th e  c a lc u la te d  B rag g  v a lu e , so
siderably (as m u ch  as 1 1 s im u lta n e o u s ly . T h e  sam e effec t is  fo u n d  in
th a t several B ragg  o rd e r  m u c h  sm a lle r  e x te n t .  T h e  v a lu es  o b ta in e d
the d iffraction of X -ra y s , b u t  to  a  m u c h  sm a lle r  e:ste:“  je c tin g  su rface  m e ta l
in electron d iffrac tio n  a re  re g a rd e d  as ]im p erfe c tio n , o r lack
only, and  suggest t h a t  th e re  i  th e  c ry s ta j. E v e n  m o ly b d en u m  Koc

^ S t a p r o U E f y ' ^ o t s u f f i c i e n t l ,  p e .e t r n t in g  to  g iv ,  th e  « ,„«  c h s r s C r i . t i c s

of the  in te rio r .— W . H . - R .  _
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(Continued from pp. 78-81.)
*0 n  the Behaviour of Som e Light Alloys^ Towards Corrosion.^ J . C ourim t, 

M. Chaussain, a n d  H. F o u rn ie r  ( yorrvp . re: * m ag n esiu m  a n d  no
alum inium  alloys d a s se s  : (1) th o se  co n ta in in g  6-9%  of
copper can  be  d iv id e d  in to  2 m a i silicon  a n d  (2) th o se  co n ta in in g
m agnesium  a n d  a  l i t t le  m a n g a  ae . o -2 -0 -5 % , a n d  a  l i t t le  silicon ,
magnesium  2-3, m an g an ese  1 3, y  in v e s tig a te d  b y  im m ersio n
The resistance  of th e se  a llo y s to  te m p e ra tu re s  fo r  25 d ay s . A
and a lte rn a te  im m ers io n  te  co n ta in in g  m ag n es iu m  9-05.
first series of te s ts  o n  rollied a l l o y s . a n ° a n d  a  specia l 
m anganese 0;37, a n d  silicon  °  21Vo> of w e ig h t of 15-00, 23-15, a n d
n ickel-chrom ium  D u ra lu m in , g a  n rm earan ce  w as v e ry  d iffe ren t,
16-40 g rm ./m .2, re sp e c tiv e iy  T h e  co inode ^_PP ^  Q ther aU oy was
the D uralum ins be in g  a t ta c k e d  equ y  SD ecim ens. A seco n d  series
a ttack ed  especia lly  s tro n g ly  m  th® mic f ^  second , g av e  m ean
of te s ts  on d raw n  a lloys, o n e  of th e  ^ s t  c lass  a n d  2 of t h e s e c  , g  ^

of weight of 4310. 29.25 » d  » 2 5  « r , s l i g h t l y
appearance being  sim ila r  in  th e  s t ill fa r  fro m  b e in g  un-
more m agnesium  th a n  th e  sp e c ia l J)urad‘udron ( J  M  M eta is, 1933, 53,
attacked , a lth o u g h  E . H erzo g  a n  . s ta te s  of th e  a llo y s  m ig h t be
499) have show n t h a t  b o th  th e  co m p o s itio n  a n d  s ta te *  o t tn e  y  ^  ^
improved. The alloys of the second class are lower.
corrosion than the ordinary alloys ^  1“ S X s i C  O-iMl'‘and 0-06, 
Of 2 such alloys contaimng magnesium 8 85 and 9 IS, s ^  showed
manganese 0-03 and 0-34%, and copper m , p manganese content,
1.» then half the lo»» in weight o the ^ “ ‘“ . " S h n t  there »re
as indicated by H. and C. (loc. cit.). 1 , marine purposes, bu t the
in the first class alloys of some i™Portancf  *°r, ’rences in
resistance of which to corrosion vanes cons y verv pure materials,
composition, and their preparation requnesgrea Qrg whic}1 must  be taken
It is not overlooked th a t there are other impo 
into account in considering the question as a w o e.
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The D issolution of A lum inium  in A lkaline Solutions. G. Schikorr (Mitt. 
Material., Sonderheft 22, 1933, 16-22).—R eprinted from Z. Elektrochem., 
1931, 37, 610-613. See J . Inst. Metals, 1932, 50, 24.—S. G.

On the A ction on A lum inium  and Its A lloys of Fuels Containing Alcohol.
O. Bauer and G. Schikorr (Mitt. Material., Sonderheft 22, 1933, 25-32).— 
Reprinted from Automobiltech. Zeit., 1932, 35, 583-589. See J . Inst. Metals, 
1933, 53, 242.—S. G.

D etection and D eterm ination of Copper in Fresh W aters. Their Attack  
on Copper W ater Pipes. J . Golse (Bull. Trav. Soc. pharm. Bordeaux, 1933, 
71, 30-41; Chem. Zentr., 1933, 104, II , 2428).—Most spring and river waters 
contain minute traces of copper of the order of 0-001-0-01 mg. per litre. 
When such w ater passes through copper pipes or cocks the  quan tity  of dis
solved copper may exceed 0-1 m g ./litre ; th is additional copper is derived from 
the action of dissolved carbon dioxide and possibly from electrolytic action 
between the copper and lead or solder w ith which i t  is in  contact. Since 
m any foods contain much more copper than  is likely to be found in  any 
potable water, even after prolonged contact w ith copper tubes or copper, 
i t  follows th a t these are suitable for handling domestic w ater supplies without 
fear of danger to  health.—A. R . P.

On the Influence of M ethyl A lcohol on  E lektron. J . Form anck (Chem. 
Obzor, 1933, 8, 81-83; Chem. Zentr., 1933, 104, I I , 2323).—Pure absolute 
methyl alcohol is w ithout action on Elektron (containing aluminium, zinc, 
manganese, and copper) which has been freed from grease by washing in 
alcohol and ether. On the other hand, wood alcohol containing higher 
alcohols, aldehydes, &c., and synthetic m ethanol (which contains traces of 
arsenic and sulphur) rapidly cause corrosion of the alloy with the production 
of carbonates and hydroxides of its constituents. Addition of 0-5% of acetone 
retards corrosion, and adm ixture w ith an equal volume of ethyl alcohol 
entirely prevents it. None of the above grades of m ethyl alcohol has any 
action on Silumin.—A. R . P.

*Corrosion-Fatigue of N ickel-Coated Mild Steel. Anon. (Machinery (Bond.), 
1933, 43, 144).—Tests carried ou t a t  the National Physical Laboratory 
indicate th a t the corrosion-fatigue endurance lim it (20 X  106 cycles) of 
specimens of mild steel tested in  a spray of 3%  sodium chloride solution is 
raised from T: 7-3 tons/in .2 to  J ;  12-2 tons/in .2 by the application of a  nickel 
coating by the Feseol process.—J . C. C.

* Corrosion Investigations on the T in-S ilver A m algam s. N. Brecht (Z. 
Elektrochem., 1933, 39, 927—935).—The behaviour of different tin —silver 
amalgams, chiefly those used as dental amalgams, towards corrosion and the 
mechanism of the process have been investigated. The loss in  weight as a 
measure of the corrosion in the 3-phase region tin -m ercury  solid solution— 
Ag3Sn-(Ag3Hg4 +  0-44% tin), shows th a t corrosion in  A /10 solutions of 
perchloric acid, citric acid, sodium hydroxide, and sodium chloride is in 
dependent of the composition. Mercury-poor, and therefore porous, specimens 
lost more weight than  mercury-rich ones. The corrosion of these amalgams 
cannot be attribu ted  to the effect of local elements, bu t to  the instability  of 
the pure phases to the solution concerned. The potential of all amalgams in 
th is region is th a t of the tin-m ercury solid solution, which is equal to th a t of 
tin . I t  is therefore affected by the corrosion of the solid solution. B y anodic 
polarization, the tin  goes into solution in  N / 10 perchloric acid as Sn’" up to 
a current density of 15 m.am p./cm .2. In  the other solutions, the tin  also goes 
in to  solution in  the divalent sta te  up to  3 m .am p./cm .2. A t higher current 
densities, passivity occurs, which the solution of the tin  hinders, and finally 
leads to  the evolution of oxygen and chlorine. The a ttack  can be measured 
by the accelerating effect of the anodic corrosion; the more porous the 
amalgam is made, the deeper the penetration. This agrees w ith the  da ta  on
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loss of weight, and anodic corrosion thus provides a new means of investigating 
the structure of different amalgams.—J. H. W.

♦Effect of Im purities on the Corrosion of Zinc. 0 . Bauer and P. Zunker 
(Z. Metallkunde, 1933, 25, 282-284).—The influence of additions (a) of 0-1- 
10%  lead to electrolytic zinc (99-98%), (6) of 0 -l-l-0%  copper, antimony, 
iron to refined zinc containing 1-12% lead and 0-11% cadmium, on the rate 
of corrosion in  1% sodium chloride solution during 16 weeks has been 
investigated. The loss in  weight of electrolytic zinc is 0-72 grm./m.2/d ay ; 
this is increased by 0-1, 0-3, 0-5, 0-7, 0-9, and 10%  lead to 1-14, 112, 0-86, 
0-86, 1-16, and 1-21, respectively. Addition of 0-l-0-3%  antimony, iron, or 
copper increases, in  the order named, the loss in weight of refined zinc (0-76). 
With still higher additions the loss in weight either decreases (antimony) 
or remains practically constant. The hydrogen evolved in 0-lA-hydrochloric 
acid is almost the same for electrolytic zinc and refined zinc, but less for 
alloys of the former with 0-3-1-0% lead.—M. H.

♦The Corrosion of Z inc in Chloride Solutions. C. W. Borgmann and U. B. 
Evans (Electrochem. Soc. Preprint, 1934, April, 39-60).—The initial rate of 
corrosion of zinc sheet half immersed in potassium chloride solution rises 
steadily with the concentration up to 3N , whereas th a t of iron under similar 
conditions decreases a t  high concentrations; this difference in behaviour 
and the apparent discrepancy of these results with those of Bengough on 
totally immersed zinc is ascribed to the greater ease of access of oxygen 
with half-immersed sheet. W ith round zinc rods half immersed in potassium 
chloride solution the initial rate of corrosion reaches a maximum in IN - 
solution, showing th a t the round shape is less suitable for oxygen replenish
ment than flat sheet. Rods of very pure zinc are only slightly more slowly 
corroded than those of ordinary pure zinc in 0-lA-potassium chloride solution; 
addition of copper or iron slightly accelerates, whereas aluminium slightly 
retards, the initial rate of attack, but the effects in all cases are much smaller 
than in acid solutions. Zinc sheet cannot be rendered absolutely immune 
from attack in distilled or in sea-water by reducing the iron or lead content, 
by protecting the edges, or by avoiding a rough surface; and the steady rate 
of attack on half-immersed zinc is not permanently affected by temporary 
changes in tem perature, by vibration, or by saturation of the solution with 
oxygen. The causes of the “ scatter ” observed in duplicate experiments 
are discussed a t length.—A. R. P.

Report of Committee B-3 [of A.S.T.M .] on Corrosion of Non-Ferrous Metals 
and Alloys. T. S. Fuller and Sam Tour {Proc. Amer. Soc. Test. Mat., 1933, 
33, (I), 232-233).—See J . Inst. Metals, 1933, 53, 500.—S. G.

Contribution to Corrosion Problem s in Ice-Producers. Albrecht Stein- 
bach (Z . ges. Kalte-Ind., 1933, 40, 104-108, 128-130; Chem. Zentr., 1933, 
104, II, 2449).—In  ice-plants utilizing brines and chloride liquors as 
refrigerants lead-coated iron is the best m aterial for resisting their corrosrve 
action; galvanized iron, on the other hand, is rapidly disintegrated.

—A. R. R •
Solubility of Some M etals and Technical A lloys in Zinc Chloride Solution.

W. Kuczyński and M. H. Weiss {Przemyśl Chem., 1933, 17, 175-178; Chem. 
Zentr., 1933, 104, I I , 2322).—The rate of corrosion of copper, lead, Avesta 
metal, and several special steels in 24 and 60% zinc chloride solution ( 
and 0-2A7 with respect to hydrochloric acid respectively) has been determined 
at 85°-90° C. and a t the boiling point of the solution. In  the more dilute 
solution Avesta m etal is the most resistant, but in the more concentrated 
solution copper behaves better than  th is alloy. Lead is the most ra p r y 
corroded of all the metals tested ; the rate of a ttack  is increased by e 
presence of nitrates or chlorates and decreased by the presence of organic 
colloids, such as starch or gelatin.—A. R. P.
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Corrosion of M etals in  Salt Solutions and Sea-W ater. G. D. Bengough
(Proc. Chem. Eng. Group, Soc. Chem. Ind., 1932, 14, 110-140). See J . Inst. 
Metals, 1933, 53, 704.—S. G.

*On the D issolution  of M etals in Acids. Maria Schunkert (Z. physikal. 
Chem., 1933, [A], 157, 19-28).—'The rate  of dissolution of iron and zinc in 
dilute and concentrated hydrochloric acid is reduced by additions of albumin, 
agar, dextrin, gelatin, casein, starch, or saponin. The strong electrolytes 
methyl-violet and methylene-blue reduce the ra te  of dissolution of iron in 
concentrated sulphuric acid, b u t increase th a t  of zinc in  the dilute acid. 
The additions deposit only on the dissolving metal, and not on the impurities. 
Strongly dissociated salts m ay ac t as accelerating or inhibiting agents, 
according to the  conditions; they  increase the rate of dissolution when, 
in  dilute solution, they  increase the conductivity, and hence the current 
density of the local elements, bu t they  reduce the  ra te  when they decrease 
the degree of dissociation and when the undissociated molecule is adsorbed 
in the m etal to a considerable extent.—B. Bl.

Report of Sub-Com m ittee VI [of C om m ittee B -3  of A .S.T.M .] on Atmospheric 
Corrosion of Non-Ferrous M etals and A lloys. W illiam H. Finkeldey (Proc. 
Amer. Soc. Test. M at., 1933, 33, (I), 234-252).—See J . Inst. Metals, 1933, 53, 
500.—S. G.

♦Contributions to the Theory of Surface Colouring [of M etals]. Carl Wagner 
(.Z . physikal. Chem., 1933, [B], 21, 25-41).—The ra te  of formation of oxide, 
sulphide, and other films on m etal surfaces has been derived theoretically 
from assumptions as regards the nature of the diffusion in  the boundary film. 
The formulae are in accordance w ith the practical results of other workers on 
silver-sulphur and copper-oxygen.—v. G.

Corrosion V elocity and Corrosion Probability. U. R. Evans, R. B. Mears, 
and P . E. Queneau (Engineering, 1933, 136 , 689-690).—A le tter to the Editor. 
The difference between velocity and probability of corrosion should be care
fully distinguished. A statem ent th a t  a  certain set of conditions are highly 
corrosive m ay mean (1) the risk of corrosion commencing is great, or (2) that 
corrosion, once started , will proceed rapidly. A factor causing (1) does 
not necessarily also cause (2). The repression of a ttack  by increasing oxygen 
concentration is quite surprising, especially in the case of tests made on steel.

— W. P. R.
Corrosion and C o-ordination. H. L. Riley (Proc. Roy. Soc., 1934, [A], 

143, 399-410).—The rates of solution of copper in aqueous solutions of the 
sodium salts of oxalic, malonic, succinic, phthalic, carbonic, acetic, benzoic, 
citric, ta rtaric , and salicylic acids are compared w ith the rates of solution of 
nickel in  the same solutions. The greater corrodibility of copper revealed 
by the results is a ttribu ted  to  th a t “ chemical ” property of copper, which 
governs its tendency to form sparingly dissociated complex ions. The effects 
of concentration, acidity, and area are briefly discussed.—J. S. G. T.

fS om e Aspects of the Corrosion Problem . Ulick Richardson Evans (Proc. 
Inst. Civil Eng., 1932, 234, 445-490).—In  the Jam es Forrest Lecture, 1932, 
the problem of corrosion is discussed as i t  affects the engineer, and reference 
is made to the researches being carried out both a t home and abroad into the 
theory and practice of metal-wastage. Very full consideration is then  given 
to  the principles of corrosion and to  its prevention by the  formation of thin 
protective films. Prevention of corrosion by w ater-treatm ent using suitable 
“ inhibitive chemicals ” is also discussed, as is also protection by paint and 
by deposits of a second metal, and i t  is stated  th a t the choice of the protective 
system to  be adopted m ust depend largely on the service conditions to be 
w ithstood.—J. W. D.
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V .-PR O TECTIO N
(Other than  Electrodeposition.)

(Continued from pp. 81-83.)
♦T’lpi'trochemical Oxidation, and P rotection of Iron and D uralum in in 

Aerated Aqueous Solutions. Eugene Herzog (Publ. Sci. Tech. Munstere 
de l'Air (France), No. 19, 1933, 1-88).—Chapter I  deals briefly with old and 
new theories of rusting of iron and electrochemical theory of corrosion. 
Snecial mention is made of the differential aeration effect demonstrated by 
Evans Chapters I I  and I I I  are devoted to experimental work on corrosion 
cells The variation in current w ith variation in area of anode is studied in 
cells' having electrodes of different materials. Reducing the area of the 
anode to one three-hundredth of the original caused only a 75 /0 reduction in 
the current. Increase in current w ith increase of oxygen concentration due 
to cathodic depolarization was observed w ith the aid of specially designed 
atmaratus, in which an atmosphere of oxygen could be maintained under 
knv desired pressure. The increase of corrosion current with increase of 
oxygen pressure is rapid a t first, and later atta ins a maximum. Agitation 
had°no effect on the corrosion current, showing th a t cathodic depolarization 
is not dependent on mechanical movement. An experimental Evans cell 
is described in which the author investigated the behaviour of iron anodes 
and cathodes in ammonium chloride solution. Special attention is paid 
to the “ starting ” of the cells. The influence of ratio of electrode surfaces, 
of oxygen content of the solution, and of H-ion concentration of the solution 
are studied. H. states th a t all the galvamc cells and Evans cells studied 
function by reason of oxygen reaching the cathode. Further sections deal 
with polarization of galvanic cells and Evans’ cells by surface films, polanza 10 
effects of particular cations and anions, and effect of buffer action. Experi
ments on the effect of pressure of oxygen above the electrolyte in simple 
immersion tests, on the effect of position of the samples in  the electrolyte, 
and on the influence of a parchm ent screen over one of the upper portions of 
a sample are described. The occurrence of hydrogen peroxide a t the cathodic 
surface in Evans’ cells is discussed and correlated on quantitative lmes with 
the theory of formation of H 20 2 w ith emission of metallic ions. The con
cluding chapters deal w ith the protection of iron and Duralumin against 
the action of aerated waters, protection by various cations and anions, the 
separate effects of the different salts present in sea-water, the effect of additions 
of chromium and nickel to iron, and the influence of additions of zinc and 
nickel to Duralumin. Special reference is made to mechanical tests ol 
corroded samples, local a ttack , notch effect, restoration of properties by 
polishing, local corrosion of Duralumin, intercrystallm e corrosion of D ur
alumin, accelerated corrosion tests of Duralumin, and methods of making
corrosion tests.—H. S. _  a

Report of Committee A -5  [of A .S.T.M .] on Corrosion of Iron and Stee .
J. H. Gibboney and Jam es Aston (Proc. Amer. Soc. Test. M at., IJ33, 66, U), 
140-143).—See J .  Inst. Metals, 1933, 53, 503. S. G.

Report of Sub-Committee V [of C om m ittee A -5  of A -S -T .M .]o n T o ta l  
Immersion Tests. F. B. O lcott (Proc. Amer. Soc. Test. Mat., 1933, 33, (l), 
144-146).—See J . Inst. Metals, 1933, 53, 504.—S. G.

Report of Sub-Com m ittee VI [of C om m ittee A -5  of A .S.T.M .] on Specifica
tions for Metallic Coated Products. F. F. Farnsw orth (Proc. Amer. Soc. I  est. 
Mat., 1933, 33, (I), 147-148).—See J . Inst. Metals, 1933, 53, o04.—b. G. 

Report of Sub-Com m ittee VIII [of C om m ittee A -5  of A .S.T.M .] on Field  
Tests of Metallic Coatings. R. F . Passano (Proc. Amer. Soc. Test. Mat., J66, 
33, (I), 149-165).—See J . Inst. Metals, 1933, 53, 504.—S. G.
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Report o i Sub-Com m ittee X  [o i Com m ittee A -5  of A .S.T.M .] on Em brittle
m ent Investigation . V. F. Hammel and C. S. Trewin (Proc. Amer. Soc. Test. 
M at., 1933, 33, (I), 166-169).—See J . Inst. Metals, 1933, 53, 504.—S. G.

New M ethod for D eterm ining the T hickness and Quality of th e  Z inc Deposits 
on G alvanized Iron W ires. A. Glazunov (Chirn. et Ind ., 1933, 29, Special 
N um ber (June), 688-690).—The galvanized wire, about 20-30 cm. long, 
is covered w ith wax, except for 3-4 cm. in  the middle portion, and then 
immersed vertically in  a concentrated zinc sulphate solution. I t  is made 
the positive pole in  th is electrolyte, a  cylinder of platinum  surrounding the 
wire being the  cathode. The amperage and voltage are recorded. During 
the  anodic solution of the  zinc covering, the current and  potential remain 
constant, bu t when the zinc-iron alloy commences to  dissolve the potential 
rises. A nother period of constant voltage follows the  solution of the alloy. 
Knowing the  dimensions of the  wire, the  amperage, and the duration of the 
trial, the  thickness of the  pure zinc and zinc-iron layers may be calculated.

—W. A. C. N.
D ross in M etal W are G alvanizing. I .— Q uantities and Percentage. Wallace

G. Imhoff (Amer. Metal Market, 1933, 40, (176), 3, 6 ; and Met. Ind. (Land.), 
43, 369-370, 419-421).—Statistics are given showing the relative amounts of 
zinc p u t through the galvanizing pots and of dross produced, w ith various 
fuels and a t different periods in  the development of the industry. The type 
of fuel is found to  be alm ost im material. Im proved insulation and pyro- 
m etric control have reduced the percentage of dross in  15 years from 31-1 
to  6-8. The iron content of dross is found to  be derived chiefly from residues 
of pickle salts, and no t from the  pot as was originally supposed.—P. M. C. R, 

*The Characteristics of Sprayed M etal Coatings.—III. H. Reininger (Z. 
Metallkunde, 1933, 25, 286-288).—Cf. J . Inst. Metals, 1933, 53, 247, 310. 
Cold-deformation by rolling or pressing of sprayed m etal coatings results in 
a  closer packing of the particles and in  a closer contact w ith the surface to 
be protected. The deformation, however, should not be too large, otherwise 
the coating separates in  places from the surface by the action of internal 
stresses. The adhesion strength is no t appreciably increased by cold- 
deformation.—M. H.

M etallizing w ith the Spray P isto l. F. Gerber (Metallbörse, 1933, 23, 510- 
511).—An electrically operated pistol for spraying chromium, tungsten, 
molybdenum, and platinum  is described; two wires (1 mm.) of the metal 
are fed autom atically into the pistol and an arc is passed between them 
using a.c. or d.c. of 30-35 amp. a t 40 v. while a  current of air is blown through 
the arc to  spray the molten m etal on to  the object.—A. R. P.

fP ip e  Corrosion and P rotection . Amos H. A bbott (Amer. Gas J ., 1934, 
140, (1), 9-11).—The corrosion of iron and steel pipes in soil is discussed. 
Protective devices, including cathodic protection, are briefly referred to.—J . T.

V I. -  EL EC T R O D E PO SIT IO N

(Continued from pp. 83-85.)

*Electrodeposition of A lum inium  from  N on-A queous Solutions. R. D.
Blue and F. C. Mathers (Electrochem. Soc. Preprint, 1934, April, 25-38).— 
Bright, finely crystalline adherent deposits of alum inium on platinum , copper, 
steel, and cast iron, bu t no t on magnesium or alum inium, can be obtained 
from a bath  produced by dissolving 30 grm. of alum inium in  a m ixture of 
1 c.c. of bromine, 450 c.c. of ethyl bromide, and 250 c.c. of benzene. Toluene, 
xylene, (3-tetrahydronaphthalene, and kerosene may replace the  benzene, and 
ethyl, methyl, or ethylene chlorides the ethyl bromide. An alum inium anode
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is used with a current of 0-9 am p./dm .2 a t 3 v. Anode efficiency is 80%, 
cathode efficiency 60-70%, and throwing power up to 25%. By keeping the 
bath covered, to  exclude water vapour as far as possible, i t  can be operated 
over long periods w ithout deterioration. Copper-aluminium alloys have 
been successfully deposited from th is type of bath, which appears to  have 
commercial possibilities.—A. R. P.

*The Deposition of Chromium from  Solutions of Chromic and Chromous 
Salts. Charles Kasper (U.S. Bur. Stand. J . Research, 1933, 11, 515-526; 
Research Paper No. 604).—The confusing and apparently contradictory 
literature on the electrodeposition of chromium from trivalent and bivalent 
salts was critically examined and pertinent experiments were performed. 
The main obstacle to  obtaining bright deposits a t high efficiency is not, as 
formerly supposed, in  keeping the solutions of trivalent chromium violet, 
i.e. preventing the formation of green undissociated molecular Cr, but in 
maintaining a low concentration of hydrogen ions and a high concentration of 
chromium ions in  the cathode film. The use of chromous salts or of chromic 
complexes does not circumvent th is difficulty. The chromic acid bath  is 
inherently superior to those containing chromium in the lower valence states.

■—S. G.
*The Im portance of Bath Temperature in Chromium Electrolytes. Eugen 

Werner (Metallbörse, 1933, 23, 241-242, 350-351).—The effects of tem perature 
and sulphuric acid content of the bath  on the nature of the chromium deposit 
are discussed. To obtain bright deposits a t 35°-45° C. a low sulphuric acid 
content is necessary, whereas a t 17° C. a higher acidity is required. Bright 
deposits can also be obtained from baths containing phenol and oxalic acid, 
tungstic acid and sodium bisulphite, sodium silicofluoride or other fluorine 
derivatives, phosphates, aluminium sulphate, or acetic acid, provided th a t the 
temperature and current density are adjusted correctly according to the 
amount of addition agent present; several examples are given.—A. R. P.

jO n the Problem of Chromium Plating. W. B irett (Maschinenbau, 1934, 
13, 27-29).—The influence of the shape and pre-treatm ent of the articles on 
the quality and efficiency of the chromium plate is discussed.—v. G.

Chromium P lating from  A m m onium  Chrom ate-Sulphate B aths. R ay
mond R. Rogers and John F. Conlon (Trans. Electrochem. Soc., 1933, 64, 299- 
304).—See J . Inst. Metals. 1933, 53, 557.—S. G.

Electrodeposition of Cobalt. ------  (Met. Ind. (Lond.), 1934, 44, 144,
164-166).—A bstract of a risume of the literature of the electrodeposition 
of cobalt which was published in the form of a Report of the Deloro Research 
Laboratories on the electrodeposition of nickel, cobalt, and chromium. The 
relative merits of the 3 metals are discussed in connection w ith electroplating 
generally. Nineteen references are given.—J. H. W.

♦Microscopic M easurem ent of Copper and Nickel P late Thickness on Steel, 
Brass, and Zinc Die-Castings. Fred Carl (Monthly Rev. Amer. Electroplaters' 
Soc., 1933, 20, (2), 17-25; discussion, 25-28).—The method advocated is to 
apply a  thick copper coating to the  plate by electrolysis, first in  a cyanide, 
then in an acid sulphate bath, then  to make a section, polish and etch it, and 
finally measure the thickness of the various plated layers under a high-power 
microscope. Details of the various steps are given.—A. R. P.

♦The Effect of A nnealing on the M icrostructure and M echanical Properties 
of Nickel Deposits. G. E . Gardam and D. J . Macnaughtan (Trans. Faraday 
Soc., 1933, 29, 755-764; and J . Electrodepositors' Tech. Soc., 1934, 9, 27- 
36).—Measurements of the hardness, tensile strength, and elongation, and 
examination of the m icrostructure of nickel deposits prepared from various 
solutions of different pa  have been made before, and after, annealing for 
4 hrs. a t 1000° C. in  vacuo. The hardness and tensile strength of the 
unannealed deposits are closely related unless the deposits are faulty,



136 M etallurgical Abstracts V o l.  1

and the elongation is approxim ately inversely proportional to the tensile 
strength. Grain-growth on annealing depends on the original structure and 
hardness; in  deposits produced under conditions favouring co-deposition 
of basic m aterial considerable restriction of grain-growth on annealing has 
been observed owing to  segregation of non-metallic inclusions which reduce 
the strength and ductility  of the  deposits after annealing. All the results 
obtained thus tend to  confirm the theory th a t the  hardness of nickel plates 
is dependent on the  quan tity  of basic m aterial co-deposited.—A. R. P.

A Century of Progress in Nickel D eposition. W. M. Phillips (Monthly 
Rev. Amer. Electroplaters’ Soc., 1933, 20, (2), 29-33; discussion, 33-34).— 
A brief review.—A. R. P.

Progress in E lectrodeposition, 1933-1934 . E. A. Ollard (Met. Ind. (Land.), 
1934, 44, 70-72).—Briefly reviews the progress made during the past year 
in  the  electrodeposition of palladium  and rhodium. The la tter is more 
efficient and superior in  effect, but is more costly. Progress in the electro
deposition of the  commoner metals, in anodic oxidation, testing, and stan
dardization is briefly summarized.—J. H. W.

P alladium  and R hodium  Plating. A. W. Scott. E. A. Ollard (Met. Ind. 
(Lond.), 1934, 4 4 ,130-132).—A le tte r commenting on O.’s review : “ Progress in 
Electrodeposition, 1933—1934 (preceding abstract), and disputing the excessive 
cost of rhodium plating, having regard to its  efficiency and its advantages 
over palladium plating. In  his reply, 0 . agrees w ith regard to  the excellence 
of the former, bu t considers i t  too expensive for any but small and valuable 
articles a t present.—J . H . W.

*The E lectrodeposition of R hodium . G. Grube and E. Resting (Z. Elektro- 
chem., 1933, 39, 948-958).—I t  is shown qualitatively th a t a very bright deposit 
of rhodium is obtained from sulphuric acid, hydrofluosilicic acid, borofluoric 
acid, perchloric acid, and oxalic acid rhodium baths. All these baths are 
regenerative by the solution of freshly-prepared rhodium hydroxide. The 
quantita tive deposition of rhodium was investigated by the increase of the 
current density-potential curves, and the  determination of the current 
efficiency in hydrochloric acid solutions of sodium chloride and rhodium 
chloride, in solutions of oxalic acid, ammonium rhodium phosphate, rhodium 
perchlorate, rhodium silico-fluoride and rhodium sulphate, and the effect 
of the tem perature and the excess of the free acid on the conditions of deposition 
were studied. The deposition took place w ith very high polarization, so that 
with relatively low current density the deposition of the metal is accompanied 
by evolution of hydrogen.—J. H . W.

Electrodeposition of R hodium . R. H. A tkinson and A. R. Raper (J. 
Electrodepositors’ Tech. Soc., 1934, 9 , 77-82 ; and (summary) Met. Ind. (Lond.), 
1934, 44, 191-193; discussion, 193-194).—Previously published work is 
reviewed. A sulphate solution containing 2 grm. rhodium and 33 c.c. sul- 
puric acid per litre is recommended, used with platinum  anodes a t 40° C. and 
5 amp. /f t.2. The following methods of preparing solution from metal are recom
mended : (i) fusion w ith acid potassium sulphate; (ii) ignition a t red heat 
of a m ixture of m etal and sodium chloride or barium chloride in chlorine; (iii) 
alloying 1 p a rt rhodium with 10 of bism uth and dissolving in nitric acid or aqua 
regia. Cake from (i) or (ii) is dissolved in  w ater and sodium hydroxide added; 
the hydroxide precipitate is soluble in hydrochloric, sulphuric, or phosphoric 
acid, but interm ediate preparation of ammonium rhodinitrite is advised. 1 litre 
of solution containing 5 grm. of rhodium as chloride is boiled with 40 grm. 
sodium n itrite , 3 grm. sodium carbonate are added, the precipitate of bismuth 
is filtered off, 50 c.c. saturated  ammonium chloride solution are added, and the 
precipitate of rhodinitrite is filtered off. 8-52 grm. are fumed down with 33 c.c. 
sulphuric acid to  make 1 litre of plating solution. Articles are plated 5-15 
minutes (l-5-4-o m g./in.2). Rhodium plating is chiefly used for jewellery 
and reflectors. The diamond hardness num ber of the deposit is 600-650.—S. W.
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♦Plating Stainless Steel. Joseph Hoefer (Monthly Rev. Amer. Electroplaters' 
Soc., 1933, 20, (1), 22-26).—To obtain satisfactory adherence of the plate the 
passive film on the steel m ust be rem oved; th is is best effected by immersion 
in 12iV-hydrochloric acid containing ferric chloride 2 oz. and arsenic trioxide 
8 oz./gall. For nickel plating, immersion in  concentrated hydrochloric acid 
is sufficient if the plating is done in  a chloride bath, e.g. one containing nickel 
chloride 10, ammonium chloride 2, and boric acid 3 oz./gall. Good results 
can also be obtained w ith a dip in 6N-hydrochloric acid containing 16 oz./gall. 
of nickel chloride and subsequent plating in a bath containing nickel sulphate 
crystals 28, nickel chloride 7, and boric acid 3 oz./gall. (pn 2-5, tem perature 
50° C., current density 35 am p./ft.2). A chromium finish can be applied in 
any suitable bath to coatings produced in either of the above ways.—A. R. P.

The Application of Electrodeposition to Printing. H. F. Boughay (J . 
Electrodepositors' Tech. Soc., 1934, 9, 57-76; and (summary) Met. Ind. 
(Lord.), 1934, 44, 15-16, 141-144).—A review with an extensive bibliography. 
The chief applications are to relief and intaglio processes. (1) Thick deposits. 
The factors affecting preparation of copper and nickel electrotypes from wax 
or metal moulds are reviewed. High ra te  of deposition and high mechanical 
properties of copper are necessary. High current density and tem perature, 
violent agitation and solutions containing 1 grm./l. phenol as phenolsulphonic 
acid are advocated. The solution is not satisfactory un til aged 400 amp. 
hrs./gall. For intaglio processes current density copper coatings on ferrous or 
aluminium cylinders are used. Methods of obtaining an adherent preliminary 
coat are given, subsequent copper deposition as above. The methods of 
grinding and polishing to a true cylinder are described. Non-adherent coatings 
are also used to reduce grinding costs and for the preparation of flat sheet. 
(2) Thin deposits are used as facings to  reduce wear, particularly local wear, 
e.g. high lights dots in  half tones. Methods of nickel and chromium facing 
are described. Iron facing is almost obsolete, nickel facing is used for lead 
alloy surfaces, e.g. stereos and copper electros, bu t chromium facing is more 
satisfactory for the la tte r and for in tag lio ; i t  is almost essential for rotary 
gravure. Amalgam lithographic processes, e.g. pantone and Renck, use brass 
or copper plates, coated electrolytically w ith a th in  film of a non-amalgamating 
metal, e.g. chromium, which is subsequently etched away in the high lights; 
the base metal is kept amalgamated during printing and rejects ink. (3) 
Electrolytic etching possesses marked advantages over chemical etching, but 
is as yet undeveloped. Methods are described. (4) Electrophoretic deposits 
of rubber offer promise in  block-making, bu t a t present will not reproduce
fine detail.—S. W. ,

Control Testing of M etallic Coatings. R. B. Mears (J. Electrodepositors 
Tech. Soc., 1933, 9 , 43-56; and (summary) Met. Ind. (Land.), 1933, 43, 517- 
518, 613-615).—General principles underlying production tests on electro
plated and other coatings to ensure satisfactory service are discussed, le s ts  
of specific factors ra ther than  behaviour in  accelerated corrosion tests are 
recommended. Thickness or weight of coating tests are most im portant, 
and a table of recommended methods is given, together w ith new methods 
for removal of nickel from iron and copper from nickel or iron. Tests for 
porosity, hardness, wear resistance, adherence, and uniformity are reviewed. 
A method for the statistical interpretation of the results of tests on samples 
is outlined in which the fraction defective is plotted, and m ust not vary beyond 
calculated limits. An extensive bibliography is included.—S. W.

tT he Microscopic Study and Control of E lectro-D eposition. A. Portevm  
and M. Cymboliste (Metallurgist (Suppt. to  Engineer), 1933, 9, 87-91). 
full summary of a paper by P. and C. in Rev. Met., 1933, 30, 323. See Met. 
Abs., this volume, p. 84.—R. G. 0 , ,

R em oval of Electrodeposits (J. Electrodepositors Tech. hoc., 1933, 9 , ¿w- 
41).—A general discussion on the intentional removal of old or defective electro
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deposits. Chromium may be removed from nickel or steel by anodic action in 
sodium hydroxide or carbonate solution; an oxide film is left on nickel and 
must be removed before re-chromium plating. D ilute hydrochloric acid may 
also be used. Nickel is removed from steel or brass by anodic action a t 150- 
500 am p./ft.2 in 50% sulphuric acid w ithout serious a ttack  on the basis metal. 
Zinc and cadmium are removed from steel by dilute a c id ; addition of an 
inhibitor such as gum tragacanth  is advised. Methods for removing fire stains 
from silver articles are given.—S. W.

Notes on Stray Currents in  P lating B aths. Gustaf Soderberg (Monthly 
Rev. Amer. Electroplaters' Soc., 1933, 20, (1), 26-33).—Causes and prevention 
of stray  currents in  m etal plating tanks are discussed.—A. R . P.

M ethods and Concepts in the D evelopm ent of Electrodeposition. Leslie
H un t (Met. Ind . (Lond.), 1934, 4 4 , 13-15).—A brief review of the theoretical 

considerations which have guided the  development of electrodeposition 
practice, the present tend of thought and the mechanism of deposition is 
given.—J . H . W.

Faraday— E lectroplating in  H is Tim e and To-D ay. George B. Hogaboom 
(Monthly Rev. Amer. Electroplaters' Soc., 1933, 20, (2), 6-16).—A brief review 
of a century of progress in  the a r t and practice of electroplating.—A. R. P.

V II. — E L E C T R O M E T A L L U R G Y  A N D  ELECTRO CH EM ISTRY
(Other than  Electrodeposition and Electro-Refining.)

(Continued from p. 85.)

*B ehaviour of Tin in  E lectrolysis w ith A lternating Current in Alkaline Media
E. Vallesi (Boll. Soc. Eustach., 1933, 31, 1-2; Chem. Zentr., 1933, 104, II, 
2318). The passage of an alternating  current between tin  electrodes in 
sodium hydroxide solution results in  p a rt of the m etal dissolving as stannite 
and stannate, and p a rt being converted into a powdery black form which 
adheres to  the  electrodes. The am ount of tin  dissolved rises w ith increasing 
current density, tem perature, and tim e, bu t decreases w ith increasing 
concentration of alkali.—A. R. P.

R elation  Betw een  the Growth of a  Cathodic D eposit and the Form of the 
E lectric L ines of Force. A. Glazunov and O. R ada (Chim. et Ind., 1933 
29, Special num ber (June), 736-738).—By placing obstacles having various 
shapes between the  electrodes during copper electrolysis the  deposit has been 
obtained in the form of dendrites which in  the ir growth are sta ted  to follow 
the lines of flow of the  current.—W. A. C. N.

K Z , K G ,, and KG„ D uring the Form ation of the Cathodic Deposit. 
^  nUI10^ ani  :{■ Jan ou sek  (Chim. et Ind ., 1933, 29, Special Number (June), 

739 742). By following the  process of electrolysis w ith the  aid of the micro
scope, it  has been found th a t the formation of the cathodic deposit is a function, 
not only of the linear velocity of crystallization normally to  the cathode 
surface, and the num ber of centres of crystallization, but also of the growth of 
those centres. There exist two linear velocities of crystallization during 
deposition—th a t normal to the cathode (KG,) and th a t parallel to  the surface 
of the electrode (KG,,). The apparatus w ith which these microscopical 
observations have been made are fully described.—W. A. C. N.

A  Study of the¡ Tellurium  Electrode. Frederick H . ' Getman (Trans. 
Electrochem. Soc., 1933, 64,201-208).—See J .  Inst. Metals, 1933, 53, 513.—S. G.
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V III .-R E F I N IN G
(Including Electro-Refining.)

(Continued from p. 24.)

The Copper Refinery at Prescot. D. W. Aldridge (Met. Ind. (Land.), 
1933, 43, 605-608, 631-633; 1934, 44, 9-12, 87-90).—Read before the Midland 
Metallurgical Societies (Birmingham Local Section of the Institu te  of Metals, 
Birmingham Metallurgical Society, and Staffordshire Iron and Steel Institute). 
A description is given of the  lay-out of plant and charging and furnace equip
ment. The furnace is coal-dust fired through fan-tail burners. The moulds 
are carried on cantilever arms disposed radially around and hung from the 
vertical wall of a 13-ft. hub. A fter the  mould has passed approximately 
170° from the pouring point, th e  casting is autom atically turned out into a 
water bosh, and carried to  the transport wagons on conveyors. The mould 
rights itself, and is returned to the pouring point. The operator’s cabin is 
located within the hub. The copper is transferred from the furnace to a 
refractory-lined cast-iron ladle through a refractory-lined cast-iron channel 
section launder. Branches from th is main launder divert a portion of the 
stream from tim e to  tim e to the  mould press. For charging, the furnace is 
lined w ith bales of scrap wire to prevent damage by the blister pigs. After 
4-6 hrs., the slag is skimmed. In  the next or “ flapping ” stage, the air supply 
is increased, and the bath  is saturated w ith cuprous oxide, and the minute 
amounts of impurities are oxidized and slagged or volatilized, buttons being 
taken to tes t the “ set ” of the metal. Before poling, refined copper is added 
to the charge, which is covered with coke to prevent surface oxidation. Poling 
is continued un til th e  correct p itch is obtained as shown by buttons. The 
moulds are dressed w ith a watch-suspension of finely-ground bone ash applied 
with a spray gun. Details of casting control, determination of “ set,” m anu
facture of moulds, technical control, bath  samples and inspection are given, 
and the characteristics of B.C.R. copper are described.—J. H. W.

♦R em oval of Zinc with Chlorine in the Refining of Lead. Jesse 0 . B etterton 
(Amer. In s t. Met, M in. Eng. Tech. Publ. No. 504, 1933, 1—7). After de- 
silverizing lead by the Parkes process the lead contains 0 -5—0 -6% of zinc. 
This can be efficiently and cheaply removed by pumping the lead continuously 
through a cylinder up which a current of chlorine is passed, whereby all the 
zinc is converted into chloride; the  small am ount of lead converted into 
chloride a t the same tim e may be removed by melting the slag w ith metallic 
zinc. The resulting zinc chloride is readily marketable. A. R. P.

I X .— A N A L Y SIS

(Continued from pp. 86-90.)
On the A pplication of E lectron Tubes and Undamped H igh-Frequency  

Vibrations in the Q uantitative Spectrum  A nalysis. G. Potapenko (Z. anorg. 
Ghem., 1933, 215, 4*4-48).—A device for the production of sparks by un 
damped high-frequency vibrations is described. The spark is remarkably 
constant, the  results are easily reproducible, and the spectra are practically 
completely free from air lines.—M. H.

fO n the Principles of Q uantitative X -R ay A nalysis of the Cqncentration of 
Metal P hases in an A lloy or M ixture. R. Glocker (Metallwirtschaft, 1933, 12, 
599-602).—The factors which determine the intensity of the  lines in X -ray 
and interference photographs are discussed. No generally valid rules can 
be laid down, bu t every individual case m ust be carefully discussed.—v. G.

A nalytical and Q uantitative L ines of Silver, A rsenic, B ism uth , Cadmium, 
Copper, M ercury, Lead, A ntim ony, and Tin in  the Arc Spectrum  B etw een  
X =  2330 A . and X =  3400 A . S. P ina de Rubies and M. Amat Bargues



140 M etallurgical Abstracts V o l.  1

(Z . anorg. Chem., 1933, 215, 2 0 5 -2 1 0 ).—The analytical and quantitative lines 
in  the arc spectrum of these metals between 2330 and 340 0  A. are tabulated. 
Analytical lines are the to ta l num ber of lines for 1%  of an  elem ent; this 
num ber is always the same if the same quan tity  of substance is volatilized. 
Q uantitative lines are those analytical lines the intensities of which are not 
altered by the electrical conditions of the arc w ithin certain limits and which, 
therefore, are most suitable for quantitative work.—M. H.

Tentative Methods of Chem ical A nalysis of F erro-T ungsten  and Ferro-
M olybdenum  (A 1 0 4 -3 2  T). -------(Am er. Soc. Test. Mat. Tentative Standards,
1933, 173-181).— See J . Inst. Metals, 1933, 53, 365 .— S. G.

T entative R evision of Methods of Chem ical A nalysis of F erro-A lloys (A 104-
27). -——• (Amer. Soc. Test. Mat. Tentative Standards, 1933, 1068; and 
Proc. Amer. Soc. Test. M at., 1933, 33, (I), 1030).—The “ Tentative Methods of 
Chemical Analysis of Ferro-Tungsten and Ferro-M olybdenum ” (preceding 
abstract) are in effect a  ten tative revision of and are intended when adopted 
to  be incorporated in  the present standard methods A 104-2 7 .—S. G.

Contribution to the Sam pling of [Type M etal] A lloys. Ot. Quadrat and 
J .  J iris te  (Mezinärodni Sjezd Slevärensky, Praha (Internat. Foundry Congress, 
Prague), 1933, 2 9 9 -3 0 4  [in Czech]; 3 0 4 -3 1 0  [in French]).—In  the analysis of 
Pb-Sb  alloys w ith or w ithout Cu and Sn, accurate samples of an ingot cannot 
be obtained by drilling, bu t only by m elting the alloy and granulating a dip 
sample taken out of the homogeneous liquid. Numerous examples are given 
illustrating th is fact.—A. R. P.

*E lectro-A nalytical D eterm ination  of Chrom ium  w ith  the R otating Mercury 
Electrode. P an ta  S. Tutundzic (Z. anorg. Chem., 1933, 215, 19-22 ).—With 
the ro tating  mercury electrode 0 -1 -0 -2  grm. of chromium can be deposited 
from sulphate solutions as amalgam within 2 hrs. compared with the 14 hrs. 
necessary w ith a stationary  electrode.—M. H.

On the A nalytical Chemistry of Pure A lum inium  [D eterm ination of Its 
Sodium  Content]. Anon. (Metallbörse, 1933, 23, 179).—A preliminary note 
on a new method of determining N a in  pure Al. The separation is based on 
the precipitation of Al as a crystalline basic sulphite by boiling a S 0 2 solution.

—A. R. P.
*Phenanthroline Ferrous Ion .— II. Oxidation P otentia ls at H igh Acidities 

and the D eterm ination  of V anadium . George H . Walden, Jr ., Louis P. 
H am m ett, and Sylvan M. Edmonds (J. Amer. Chem. Soc., 1934, 56, 57-60).— 
V as V20 5 in H 2S 0 4 is titra ted  w ith dilute F eS 04 solution w ith one drop of 
0-02.547 ferrous phenanthroline indicator. The colour change is from greenish- 
blue to reddish-green, and provides a  rapid  method of analysis.—R. G.

X .-L A B O R A T O R Y  A P P A R A T U S , IN ST R U M E N T S, & c.
(See also “ Testing ” and  “ Tem perature Measurement and Control.” )

(Continued from pp. 90-91.)
*A n Apparatus for the Growth of M etal S ingle Crystals. Maurice F. Hasler 

(Rev. Sei. Instruments, 1933, [N.S.], 4 , 6 5 6 -6 6 0 ).—A pparatus and a  process 
for producing very uniform single-crystalline rods of low melting point metals 
are described. A polycrystalline bar of the m etal is cast in a mould of Acheson 
graphite. The rod is “ seeded ” a t one end w ith a crystal having the desired 
crystallographie orientation, and transferred to  a trough of poorly conducting 
m aterial, e.g. diatomaceous earth , and heated a t the end with a small hydrogen 
flame so th a t the bar and “ seed ” fuse together. The seeded bar is transferred 
to a graphite growing mould and introduced into a furnace w ith the “ seeded ” 
end extending outside the furnace. The furnace is then  moved down the 
length of the bar. The m ethod allows single crystals to  be grown in any gas



or in vacuo, and has been successfully applied to the production of single 
crystals of bismuth of dimensions 1-25 X 3 X 120 mm. The percentage of 
successful growths ranges from 70% to  100%, according to the desired 
crystallographic orientation. The method has also been applied to the
production of tin  and cadmium crystals.—J . S. G. T.

Polishing M achine for M etallurgical R esearch. Anon. (M et Ina. (Lond.), 
1934 44, 96).—A brief description is given of a compact, efficient, and self- 
contained machine for polishing metallographic specimens.—J. H . W.

* Characteristic Curves of Som e Photographic P lates m  the Ultra-Violet.
B K Johnson and M. Hancock (J. Sci. Instruments, 1933, 10, 339-344).— 
Different photographic plates have been investigated in  the ultra-violet 
part of the cadmium spark spectrum. Their relative speeds, contrast factors, 
and suitability for particular wave-lengths in ultra-violet microscopy are
discussed.— H,-R,

New Vacuum  V alves and Their A pplications. A. W. H ull (Trans. Amer. 
Inst. Min. Met. Eng., 1932, 102, 17-32).—The following recent developments 
of the vacuum valve are described and illustrated : 2 types of Fliotron,
adapted respectively for detecting very small ampérages and measuring 
small voltages ; a cathode-ray tube adapted for X -ray chemical analysis of 
specimens external to the tube ; the cæsium photo-electric cell, sensitive to 
red light ; several types of Thyratron, for the production of gradual or abrupt 
variations of current, and hence of possible wide application m  heating and 
welding practice; the Phanotron, an arc-discharge, heat-shielded tungsten 
cathode rectifier. Possible future developments are indicated —P. M U  K.

*The Electrolysis of Sodium  Through Pyrex Glass. Eugene W. Pike (Rev. bci. 
Instruments, 1933, [N.S.], 4, 687).—The production of gas-free sodium by 
electrolysis of a bath  of molten sodium nitrite  surrounding a vessel of Pyrex 
glass is briefly referred to. The m etal so produced is exceedingly efficient 
as a “ getter ” in  vacuum tubes.—J. S. G. T.

Photoelectric Cells of Copper Oxide. R. Jouaust (Technique moderne, 
1933, 25, (5), 178).—A bstract of an article in Bull. Soc.- Franç. Elect, (see J. 
In s t’. Metals, 1933, 53, 323), on the properties and applications of a cell made 
by oxidizing one side of a th in  copper foil and covering the copper monoxide 
layer with a th in  coating of gold or silver transparent to  light. Curves are 
given of the sensitivity of the cells to  light of different wave-lengths, lh e  
resistance is stated to be 1500 ohms, the sensitivity 100 m. amp per 
lumen (compared with 2Op. A. for ordinary cells), and w ith the cell used (lb 
mm. diam.) the photo-electric current was almost completely juopoi'tional 
to the light flux received. Examples are given of applications.—K. B. v .

Width and Thickness M easurem ents of H igh Precision. [Marcel] Mennesson 
(Usine, 1932, 41, (20), 31, 35).—See J . Inst. Metals, 1933, 53, 371.—K. B- U-

X I .— PH Y SIC A L A N D  M E C H A N IC A L T E ST IN G , IN SPECTIO N, 
A N D  RA D IO LO G Y
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(Continued from pp. 91-95.)
♦The M easurem ent of W ear by Friction B etw een  Hard Surfaces. N. Sawme 

(Génie civil, 1933, 103, 254-257).—W ear of surfaces is the result of two 
processes : (a) a loosening of particles on the surface, and (b) a removal ol 
these loosened particles. The most im portant factors influencing wear are 
the hardness of the surfaces and  the ductility  of the m aterial. J-hese wo 
factors are in tu rn  determined by the metallographic constitution of the 
metal and also by the homogeneity of the metal. S. briefly describes the various 
methods which have been used to determine the resistance to  wear of m eta s.
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and gives a detailed description of a machine designed for the rapid deter
m ination of the wear on hardened surfaces. The machine uses a rotating 
disc made from tungsten carbide which can be loaded to  various pressures. 
D ata are given indicating the  effect of various coolants or lubricants on the 
ra te  of wear.—W. P . R.

A New Method for M easuring the M echanical Properties of M etals. L. H. 
Hounsfield (Proc. Chem. Eng. Group, Soc. Chem. Ind ., 1932, 14, 26-39- dis
cussion, 40-42).—See J . Inst. Metals, 1932, 50, 754.—S. G.

The D eterm ination and Significance of “  Proportional Lim it ”  and “  Break
ing Strength ”  in Short-Tim e H igh-T em perature Tests. H. F. Moore, J . W. 
Bolton, and J .  J .  K anter [Proc. Amer. Soc. Test. M at., 1933, 33, (I), 218-224)! 
—Appendix I I  to R eport of Jo in t Research Committee of A.S.T.M. and 
A.S.M.E. on Effect of Temperature on the Properties of Metals. See J  Inst 
Metals, 1933, 53, 519.—S. G.

The Significance of the R esults of Short-Tim e H igh-Tem perature Tension 
Tests. H. F. Moore, J . W. Bolton, and J .  J . K an ter (Proc. Amer. Soc. Test. 
M at., 1933, 33, (I), 225).—Appendix I I I  to  R eport of Jo in t Research Com
m ittee of A.S.T.M. and A.S.M.E. on Effect of Tem perature on the Properties 
of Metals. See J . Inst. Metals, 1933, 53, 518.—S. G.

T entative M ethod of Test for L ong-T im e (Creep) H igh-Tem perature Tension 
Tests of M etallic M aterials (E 2 2 -3 3  T).  (Amer. Soc. Test. Mat. Ten
tative Standards, 1933, 1038-1046; and Proc. Amer. Soc. Test. Mat., 1933 
33, (I), 1004-1012).—See J . Inst. Metals, 1933, 53, 518.—S. G.

125 K ilos H ardness T esting M achine. Anon. (Met. Ind . (Land.), 1934, 
44, 86).—Describes a machine suitable for making Brinell hardness tests, 
using small steel balls as indenters, and for carrying out diamond hardness 
tests, using a  4-sided pyram idal diamond point. Any desired load from 
5 to  125 kg. in 5 kg. increments can be accurately applied to the specimen.

—J. H. W.
fT h e  N otched-B ar Im pact Test. Anon. (Metallurgist (Suppt. to  Engineer), 

1933, 9, 94-95).—A brief discussion of the in terpretation  of results of notched- 
bar im pact tests.—R. G.

Suitability of the N otched-B ar Im pact Test for T esting W elded Joints. P.
B ardtke and A. M atting (Autogene Metallbearbeitung, 1933, 26, 279-282 and 
290-293). (I. ) The notched-bar im pact tes t and its results are discussed in
relation to other mechanical tests. (II.— ) The results of tests on welded and 
unwelded specimens are described. These show the immense importance of 
standardizing the force and speed of im pact, the  shape and size of test-piece 
and notch, and the position of the notch w ith regard to  the weld. I t  is 
concluded th a t the test is valuable as a means of determining the deformability 
of a weld a property which may be more im portant than  strength alone, 
since it  allows for redistribution of stresses which m ay concentrate a t any 
small flaws present.—H. W. G. H.

Unprescribed Tests of W elding. J .  C. Holmberg (Welding, 1933, 4, 345- 
347).—The value of im pact and fatigue tests is emphasized.—H. W. G. H.

Internal Stresses in  W elds. C. T. Schwarze (J. Amer. Weld. Soc., 1933, 
12, (11), 23-25).—A bend-testing apparatus is described, having rocker 
bearings which move w ith the specimen so as to  eliminate secondary stresses 
as far as possible. This is used to  obtain stress-stra in  curves by means of 
extensometers placed on base and weld m etal.—H. W. G. H. 

nr ^ renf>th of F illet W elds Under Oblique Loads. R. R. Blackwood 
(Modern Eng., 1933, 7, 327-330).—Tests were made on arc-welded steel 
specimens. The un it strength of fillet welds under inclined loads was found 
to be interm ediate between the  strength  of fillet welds of the same size when 
loaded as end welds and as side welds. The change in strength was propor
tional to the angle of application of the loads.—H. W. G. H.



A M illing Test ïor W e l d s .  Schmuckler ( Welding Ind., 1933, 1, 285-
287).—Describes the use of the tes t in training welders. Typical faults are 
illustrated.—H. W. G. H.

Innovations in  the M agnetic and Electrical Testing of W elded Seams.
E. Franke (Elektrotech. Zeit., 1933, 5 4 ,659-660).—New magnetic and electrical 
methods of testing welds are described which will detect even relatively small 
faults. The magnetic method makes use of two auxiliary magnets on both 
sides of the measuring magnet, so th a t the lines of forces from the la tter 
cannot be easily deflected a t a fault, and the change in magnetic force is 
thereby amplified. The electrical method depends on the measurement of 
the potential fall in  the weld, which is determined by means of a  differential 
galvanometer; the improved set-up of the apparatus increases the sensitivity.

—B. Bl.
R AD IO LO G Y

The U se of X -R ays in  the E xam ination of M etal Objects. Anon. (Génie 
civil, 1933, 103, 527-528).—Describes the use of X-rays for testing the sound
ness, &c., of metals, for determining the crystal structure and also the elastic 
deformation of the m etal if internal stresses are present.—W . P. R.

|W eld  Testing by X -R ays. M. Widemann (Maschinenbau, 1934, 13, 21-23). 
—A review.—v. G, .

Discussion of the Article “  Apparatus for Investigating M aterials by
X -R ays.”   Widemann. Otto Fischer (Autogene Metallbearbeitung, 1933,
26, 335-337).—W. criticizes Fischer’s nomogram for determining exposure 
times for varying thicknesses of steel (see J . Inst. Metals, 1933, 53, 375), 
and maintains th a t the times given by it  are too short. F. replies to the effect 
that the apparatus used by him was more efficient, and the photographic 
film more sensitive, than  those used by W. W. continues to  disagree.

—H. W. G. H .
New Method of Control for Cast or W elded Parts. —  Holweck (Usine, 

1932, 41, (22), 31).—Brief description of the use of X-rays for the examination 
of metal parts, and a  comparison of the advantages and disadvantages com
pared with the use of y-rays of radioactive substances. Powers of X-rays 
required and weights of radioactive materials are discussed, and the penetrative 
powers are contrasted. Comparative costs are indicated.—R. B. D.
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X I I — T E M P E R A T U R E  M E A SU R E M E N T  A N D  CONTROL

(Continued from pp. 95-96.)

M echanical D esign of T herm ostatic B im etallic E lem ents. H. D. Matthews 
(Machinist (Eur. Edn.), 1934, 77, 7 4 9 - 7 5 1 e ) .— The deflection, D, of the free

i  T\ ICyJ j i  )v 
end of a bimetallic strip fixed a t  one end is given b y : JJ — j >
where (T x — T) is the tem perature change, I the  active length of the strip, 
t the thickness, and lc a constant depending on the metals. For a  spiral or

,  1 1 A )helix, the rotation, A , in  degrees may be expressed by A  =  j •
These formulae are theoretically true only for a special range of tem peratures, 
but with most metals th is is fairly wide, say from — 50° to  +  600° C. For 
higher temperatures, D  and A  are smaller. The forms and the applications 
of these strips to  therm ostatic work are described, and the ratio  of therm al 
expansion of the component elements a t  100° F . (38° C.) of a  num ber of 
binary elements, of which one is from 36-42%  nickel-iron, are given. J . H. W.

Autom atic Temperature Control for Industrial Gas Process Ensuring  
Efficiency and E conom y. Anon. (Gas World (Indust. Gas Suppt.), 1934, 6,
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(1), 14-15).—The application of a  type of tem perature regulator ̂ for con- 
trolling gas- or oil-fired furnaces a t tem peratures up to  about 1000° C. with 
an accuracy (claimed) to within d: 1° C. is briefly described.—J . S. G. T.

Servicing a Noble M etal Couple. R. S. Bradley (Heat-Treating and Forging, 
1933, 19, 80-81, 108-109).—Cf. J . Inst. Metals, 1933, 53, 569-570.—J. H . W.

X III . — F O U N D R Y  PR A C TIC E A N D  A P PL IA N C E S

(Continued from pp. 9G-98.)

fT h e  M elting of M etals. Anon. (Metallurgist (Suppt. to  Engineer), 1933, 
9 , 70-71).— A discussion of the possibility of the existence of nuclei in metals 
above the melting point, referring principally to  a paper by W. L. Webster, 
Proc. Roy. Soc., 1933, [A], 140, 653. See J . Inst. Metals, 1933, 53, 486.—R. G.

Progress in Crucible M elting. G. S. W atson (Met. Ind . (Lond.), 1934, 44, 
66-67).—The developments th a t  have been made recently in  increasing the 
life of the pot, reducing the fuel consumption, and  increasing the size of the 
melting un it in  crucible melting are described.—J . H . W.

N on-Ferrous Castings Made Under Pressure in P laster Composition Moulds. 
Anon. (Iron Age, 1933, 132, (26), 32).—The m etal—bronze, brass, or alumin
ium—is forced into the mould in a  semi-molten condition under slight air 
pressure, according to  the type of casting, the  casting tem perature being 
considerably lower th an  th a t for sand-castings. The resulting castings are 
claimed to  be superior to sand-castings, the process being interm ediate between 
sand- and die-casting. The prim ary purpose of the  process is to obtain 
accuracy for ornam ental work.—J. H. W.

Casting an A lum inium  Screen 2600 m m . D iam eter. Anon. (Z. ges. Oiesserei- 
Praxis : Das Metall, 1934, 55, 15).—D etails of moulding and casting a semi- 
annular screen 2-6 m. in diam eter are given.—J . H . W.

Copper A lloys in  E lectrotechnology. Anon. (Metallbörse, 1933, 23, 445- 
446).—Discusses the deoxidation, casting, and working of copper alloys for 
electrical apparatus.—A. R . P.

The Industrial Production of “  A lu m in iu m -B ron ze.”  C. H. Meigh (Bull. 
Assoc. Tech. Fonderie, 1933, 7, 111-112).—A reply to  Durville’s criticism of 
M.’s paper on th is subject.—W. A. C. N.

M oulding and Casting a Pum p Casing in  Bronze. Anon. (Z. ges. Giesserei- 
Praxis : Das Metall, 1934, 55, 35-36).—Details are given of moulding and 
casting a pum p casing 700 mm. high by 320 mm. external diameter in an 
alloy consisting of copper 79’2, tin  10-2, lead 9'5, and phosphorus 11% .

—J. H. W.
Continuous Production of Brake Shoes and Red Brass in  the W orks of the 

C zechoslovakian State R ailw ays. Josef Egermaier (Mezinarodni Sjezd Sleva- 
rensky, Praha (Internat. Foundry Congress, Prague), 1933, 399-406 [in Czech]; 
407-412 [in French]).—Mechanical casting tables and apparatus for the con
tinuous production of sand castings of cast iron and red brass for railway 
work are described and illustrated.—A. R . P.

*CastabiIity and Contraction of M agnesium  and Its A lloys w ith  Aluminium  
and Copper. A. Portevin and P. Bastien (Mezinarodni Sjezd Slevarenskj, 
Praha (Internat. Foundry Congress, Prague), 1933 , 17-27 [in F rench]; 27-33 [in 
Czech]).—The castability of alum inium-copper, aluminium-magnesium, and 
copper-magnesium alloys follows the laws previously enunciated (see J . Inst. 
Metals, 1934, 54 (Advance copy)), maxima occurring a t eutectic compositions 
and chemical compounds and minima a t  the  boundary of solid solutions. 
The castability of pure magnesium in sand moulds containing various additions 
has been determ ined; maximum castability  is obtained in  baked moulds 
containing 3% of sulphur, and low castability in  green moulds containing
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boric acid or ferrosilicon. Shrinkage tests showed th a t sand castings shrink 
more than  chill castings, and th a t in  the magnesium-aluminium system 
minimum shrinkage occurs w ith saturated  solid solutions, th a t of magnesium 
in aluminium being less than  th a t of aluminium in  magnesium; for com
positions between the two eutectics a t 26-5 and 68% aluminium the shrinkage 
is approximately constant. In  the copper-magnesium system the shrinkage 
decreases rapidly up to  8% copper, then very slowly and linearly up to  32% 
copper (eutectic), and finally reaches a  well-marked minimum a t Mg2Cu. 
Shrinkage values for copper-magnesium-ahiminium alloys w ith up to 15% 
of copper and magnesium are shown graphically.—A. R. P.

The M anufacture and Applications of Centrifugal Castings. T. R. Twigger 
(Found. Trade J 1933, 49, 321-323).—Reaid before the Preston Branch of 
the Institute of B ritish Foundrymen. The present applications of the 
centrifugal casting process are outlined, especially as regards tyres for railway 
wheels, using a vertical axis, and lead tubes, using a  horizontal mould. The 
speed of rotation varies w ith the  diameter, being about 1400 r.p.m. for a
2-in., and 400 r.p.m . for a 30-in. diam eter casting. The life of the mould 
also varies considerably and may reach 4000 castings on the smaller sizes. 
The advantages, applications, and service results of centrifugal castings are 
described.—J. H. W.

H igh-Strength A lloys for D ie-C asting and Chill-Casting. Anon. ( Werk- 
statt u. Betrieb, 1934, 67 , (3/4), 58).—The presence of aluminium in certain 
zinc-base die-casting alloys renders soldering difficult; the substitution of 
tin or antimony for aluminium facilitates soldering, and suitable compositions 
are indicated in  each case. Even better results are obtained with silver, 
the recommended composition being: zinc 90, copper 7-5, silver 2-5%.—P. R.

Die-Casting or Stam ping ? H erbert Chase (Iron Age, 1933, 132, (26), 
26-28).—W hilst stamping has its advantages in certain cases, there are many 
conditions under which die-casting is superior, and the application of this 
process in such circumstances is discussed.—J. H. W.

Developm ents in  M odem  Foundry Materials and Equipm ent. J . W. 
Gardom (Iran and Steel Ind ., 1934, 7, 107-111, 153 and 154).—A review 
of recent developments in  foundry equipment deals w ith melting units and 
discusses various types of furnaces, and different methods of firing and heating 
by means of oil, gas, coke, pulverized fuel, and electricity. Consideration 
is also given to  core-making and to recent improvements in  core-drying by 
means of continuous core stoves, to  core-making machines, to sand-mixers, 
and to moulding machines of various types, including the electric squeeze 
machine and the  electric jolt-moulding machine. Recent work on moulding 
sands and sand-testing apparatus are also dealt w ith in detail, and con
sideration is given to  the use of synthetic sands.—J . W. D.

*0n  the Testing and Classification of Foundry Graphite. Josef Cibulka (Mezi- 
narodni Sjezd Slevarenslcy, Praha (Internal. Foundry Congress, Prague), 1933, 
215-219 [in Czech]; 219-224 [in French]).—For foundry work, e.g. for making 
crucibles, moulds, and cores, graphite should have a  high carbon content and 
should be difficultly combustible, especially the fine grains. The ash content 
should be low and the ash should have a low content of lime and sulphur, 
which increases the fusibility. Methods of testing graphite are briefly described.

—A. R . P«
*The Influence of the Nature of M oulding Sand on the Strength of Metals 

and Alloys. H. Lepp (Mezinarodni Sjezd Slevarenslcy, Praha (Internal. Foundry 
Congress, Prague), 1933, 95-107 [in German]; 107-112 [in Czech]; 112-118 
[in French]).—I t  is shown th a t the reduction of tensile strength and gas 
absorption of sand-castings is due to  the  reaction H 20  f- Me =  MeO +  H 2 
which takes place under certain conditions of tem perature and pressure in 
green-sand moulds. Hence it  follows th a t care m ust be exercised to produce 

L
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moulds of the correct moisture con ten t; th is content varies w ith the metal 
or alloy to  be cast, hence for any particular sand tests should be made to 
determine the  ratio  between moisture content and perm eability. The ratio 
between perm eability and the  pressure used in  stam ping should also be 
determ ined; from these two ratios a perm eability diagram can be constructed 
for the  sand.—A. R . P.

*The Influence of B aking on the Properties of M oulding Sands. Bohuslav 
Holman (Mezindrodni Sjezd Slevdrensky, Praha (Intem at. Foundry Congress, 
Prague), 1933, 539-547 [in Czech]; 548-553 [in French]).—The grain-size, 
cohesion in the green sta te  and after drying, resistance to stamping, perme
ability, and porosity of moulds made from Silesian sand, which has previously 
been burned a t  200°-850° C., have been determined to  ascertain the relation 
between cohesion and clay content. This relation is found to  be linear, hence 
a  simple determ ination of true clay content suffices for the calculation of 
th e  am ount of clay to be added in  using old sand for the  making of moulds.

—A. R. P.
♦Prelim inary Experim ents on the Sim ultaneous A ction of Various Colloids 

on the Cohesion of Dried M oulding Sands. A. Glazunov (Mezindrodni Sjezd 
Slevdrensky, Praha (Intemat. Foundry Congress, Prague), 1933, 563-575).—[In 
Czech.] Tests have been made on the binding power of colloids on pure 
quartz sand. Colloidal silica has no binding power alone, whereas colloidal 
ferric oxide produces a  degree of cohesion of the  sand grains which increases 
w ith the amount of added ferric oxide up to 4% . Colloidal silica inhibits the 
binding power of ferric oxide.-—A. R . P.

Sands for N on-Ferrous Foundries. Alfred B. Searle (Met. Ind. (Lond.), 1934, 
44, 69, 73).—A short discussion of the requirem ents of such sands is given.

—J. H. W.
The P ractical Benefits of Green-Sand Testing. N. D. Ridsdale (Found. 

Trade J .,  1933, 49, 292).—A bstract of a “ R eport on Routine Methods for 
Testing Green-Sands,” presented to  the Middlesbrough Branch of the 
In s titu te  of B ritish Foundrym en. The R eport recommends th a t the following 
methods should be standardized for use in  G reat B r ita in : For moisture— 
the  “ Speedy (patent) moisture tester. For Ramming and Test-Piece— 
the A.F.A. standardized drop-ram and 2-in. diam eter by 2-in. long test-piece. 
For Permeability—the A.F.A. apparatus or R ichardson’s modification. For 
Bond Strength—the A.F.A. test-piece using B.C.I.R.A. compression apparatus. 
Typical sand problems are set out and answered, and possible sand-test values 
(by D ietert) are tabulated .—J . H . W.

X I V — SE C O N D A R Y  M E T A L S, SC R A P , R E S ID U E S , & c.

(Continued from pp. 98-99.)
The R em elting of D ifficult Foundry Scrap in  the A lum inium  Foundry.

R. Thews (Metallbörse, 1933, 23, 277-278).—Practical hints.—A. R . P.
The P osition  of Iron in  the  M etallurgy of the W hite M etals. Edmund R. 

Thews (Met. Ind . (Lond.), 1933, 43, 367-368, 376).—Some of the most im
portan t rules governing the  action of iron and its  compounds in  white metals 
and some practical examples and applications are given relating to the 
treatm ent of white m etal ashes.—J . H. W.

The Position of Iron in the M etallurgy of W hite M etals. W. E. Hoare 
(Met. Ind . (Lond.), 1933, 43, 402).—A letter pointing out th a t there is no iron- 
tin  compound containing theoretically 13% tin  as claimed by E. R. Thews 
in  his paper of the above title  (see preceding abstract).—J . H. W.

Iron-T in  Compounds. Edm und R. Thews (Met. Ind . (Lond.), 1933, 43, 
449-450).—T. confirms the statem ent in  W. E. Hoare’s le tte r (preceding 
abstract) th a t  there is no iron -tin  compound containing 13% tin .—J . H. W.
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X V . — FU R N A C E S A N D  FU E L S

(Continued from pp. 99-101.)

Finish of Tubing Improved by U sing Inexpensive Bright-A nnealing Furnace. 
Anon. (Iron Age, 1933,132, (25), 17).—A specially designed continuous electric 
furnace using a special gas atmosphere is used in annealing copper tubing in 
both coils and straight lengths, thus eliminating the usual pickling, washing, 
and drying operations, and giving a superior finish to the product.—J . H. W.

Electric Furnace w ith Controlled Atmosphere. R. F. Benzinger (Heat- 
Treating and Forging, 1933, 19, 105-107).—The advantages and applications 
of electric furnaces w ith controlled atmospheres for most metallurgical 
operations, and the properties of the more commonly used gases are described.

—J. H. W.
Econom ics of Electric R esistor Furnace D esign and Construction in Japan.

James A. R abbitt (Japan Nickel Rev., 1933, 1, 240-291).— [In English and 
Japanese.] Following a general introduction dealing w ith the advantages of 
electric heating and the specialized knowledge necessary to design successful 
electric furnaces, is an instructive discussion of methods of construction. 
Losses are carefully reviewed, and the question of heat insulation is dealt 
with fairly completely w ith the aid of tables and calculations. The various 
types of resistors, and the ir composition, design, and arrangement are described 
and compared, having regard to  the conditions of operation.—W. A. C. N.

Rim-Type H eating R esistors. A New System  of M etallic H eating Elem ents 
in Electric Industrial Furnaces. 0 .  Junker (Met. Ind. (Lond.), 1933, 43, 
487-489).—This new type of heating element consists of strips of heat- 
resisting alloy shaped in  a similar way to a bicycle rim, placed side by side to 
form the roof and sides of the muffle chamber. A lternate ends are welded 
together so th a t th e  strips are connected in  series. The refractory and 
insulating m aterial is supported by the resistors, except in  the case of furnaces 
over 800° C., where the refractory is made self-supporting. The whole of 
one side of the strip  is free to  radiate heat, and i t  is claimed th a t i t  can be 
operated a t high wattage densities, and as the  refractory parts are light, 
quick heating up of the furnace from cold can be achieved. I t  is claimed th a t 
this construction is simple and inexpensive.—J. H . W.

F U E L S
A Competitive Test R ejects the Vapofier. Frank H. Trembly, Jr . (Gas 

Age-Record, 1933, 72, 551-553).—The Vapofier is a device for vaporizing light 
grade oil and mixing the vapour w ith a ir in  roughly the  correct proportion for 
combustion. Details of tests of the Vapofier in  competition w ith town’s gas 
for carburizing are given.—J. S. G. T.

Developm ent in the Applications of Solid Fuel to Non-Ferrous Furnaces. 
John Fallon (Met. Ind . (Lond.), 1934, 44, 63-65).—The developments in 
controlling the atmosphere and the  use of the  autom atic gas machine are 
described, and some comparative costs of solid fuels, oil, gas, and electricity 
are given.—J. H. W.

*Study of the R eactivity and Porosity of Foundry Coke. Samuel Vaclav 
(Mezinarodni Sjezd Slevarenskl), Praha (Internal. Foundry Congress, Prague), 
1933, 431-437 [in Czech]; 437^41  [in French]).—Porosity determinations 
allow conclusions to be reached as to  the  chemical properties of the coke but 
give no indication of the pore size, or whether the  coke was made a t high 
or low tem perature. D ata on the density and inner structure of coke can, 
however, be obtained by determining the perm eability to gases in the same 
type of apparatus as th a t  used for testing moulding sand. Reactivity tests 
with powdered coke taken from the surface and from the interior of large
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Graphite in R efractories. Erich Buchholz (Tonind. Zeit., 1933, 57, 1207- 
1208).—The nature of the stresses to  which refractory crucibles are subjected 
in  use, the function of the graphite additions, and  the different forms and 
structure of graphite are described.—B. Bl.

Thorium  Oxide, a  H igh-Tem perature R efractory. Oscar 0 . Fritsche, H. B. 
Wahlin, and Joseph F. Oesterle (Trans. Electrochem. Soc., 1933, 64, 329-339).— 
See J . Inst. Metals, 1933, 53, 580.—S. G.

* 0 n  the R elation  B etw een  the Perm eability to  W ater and Structure of 
Refractories. Otto Bartsch (Tonind. Zeit., 1933, 5 7 , 1158-1159,1182-1183).—- 
In  determining the porosity of refractories the perm eability to  water, especially 
in relation to  the  firing tem perature, the  tem perature a t which the  grog has 
previously been burned, th e  size of the grog, and the  method of making the 
bricks, is of more importance than  the perm eability to  gases.—B. Bl.

M agnesite Bonding Mortar. Anon. (Blast Fur. and Steel Plant, 1934, 22,
(1), 49).—Announces a new m ortar consisting of bonds, one to give a cold 
set, others to give strength a t higher intervals of tem perature. I t  has been 
developed for a special application in  the copper industry.—R. Gr.

B etter Clay Products Through E vacuation . C. H . V ivian (Compressed Air 
Mag., 1933, 38, 4095—4098).—A description of the de-aeration process, and 
its  effects on clays intended for furnace lining, fireboxes, and other applications. 
D urability  is considerably increased, w ith some decrease in  the insulating 
power of the m aterial.—P. M. C. R.

R efractories. Anon. (Refractories Bull. (John G. Stein & Co., Ltd.), 1933, 
(19-24)).—In  th is  series of 2-page m onthly Bulletins further features and 
properties of refractories are dealt w ith, which include the shaping of refrac
tories, the chemical and physical properties of mullite, vitrification, the slagging 
of a firebrick, the chemical and physical properties of corundum, and progress 
in refractory practice. In  the  last Bulletin, which concludes the present 
series, the necessity of keeping accurate observations of working conditions 
accompanied by critical examination of furnaces when off, together with the 
laboratory testing of bricks under defined conditions, is emphasized.—J. W. D.

T entative D efinitions of Terms R elating to H eat Transm ission of Refrac
tories (C 7 1 -3 1  T). -------- (Amer. Soc. Test. M at. Tentative Standards, 1933,
373-374).—See J . Inst. Metals, 1933, 53, 47.—S. G.

[Tentative] R evision  of Standard D efinitions of Terms R elating to Refrac
tories (C 7 1 -3 1 ). -------  (Amer. Soc. Test. Mat. Tentative Standards, 1933,
1072; and Proc. Amer. Soc. Test. M at., 1933, 33, (I), 1034).— Several defini
tions of term s published under the title  “ Tentative Definitions of Terms 
Relating to H eat Transmission of Refractories ” (preceding abstract) are 
intended to be added, when adopted, to  the  present Standard Definitions 
C 71-31.—S. G.

X V II .— H E A T -T R E A T M E N T

(Continued from p. 102.)

“  Fireless ”  Salt Baths. A. E . Beilis (Metal Progress, 1934. 25, (1), 25- 
28).—The high operating tem perature of salt baths for the heat-treatm ent of 
m etal parts necessitates the use of pots made of high-chromium alloys; 
nickel-chromium alloys proved unsuitable owing to  electrolytic action. 
Modifications of design for specific purposes are described, including equip
m ent for annealing bar silver, silver tableware, steel wire, tubing, and stainless 
steel, and for the treatm ent and reconditioning of tools.—P. M. C. R.



1934 X V  I I I . — W  or king 151

X V III . — W O R K IN G

(Continued from pp. 102-103.)

*Ears on Cupro-Nickel Cups. W. H. Bassett and J . C. Bradley (Amer. Inst. 
Min. Met. Eng. P rév in t, 1932).—The edges of drawn cupro-nickel cups often 
have 4 ears. These may be produced either a t 45° to the direction of rolling 
or a t 90° (and 0°) to the  direction of rolling. By systematically reducing the 
gauge of cupro-nickel a t which the interm ediate anneal is introduced, a series 
of cups has been made in which the ears varied in  regular fashion as follows : 
short 90° ears, long 90° ears, shorter 90° ears, no ears, short 45° ears, long 45° 
ears, short 45° ears, no ears. Variations in composition of the cupro-nickel 
affect earing tendencies. The length of the 90° ears increases w ith the final 
annealing tem perature. Earing is evidently due to directionalism in the 
arrangement of the crystalline structure and to  methods of rolling and anneal
ing which bring about directional arrangement.—S. G.

 ̂Interesting Observations on the Form ation of Cracks in Argentan Rings 
During Drawing. Anon. (Werkstatt u. Betrieb, 1934, 67, (3 /4 ), 67).—The 
original drawing process is described; the high proportion of rejections (25%) 
is traced to  the poor finish a t the edges of a circular hole, stamped prior to 
the final drawing. Subsequent improvements in  the process are indicated.

—P. M. C. R.
Early Developm ents of the Rolling-M ill. Anon. ( Wire and Wire-Drawing, 

1933, 8, 263-264, 282).—A short history of rolling-mill developments as 
compiled by the Research D epartm ent of the United Engineering and Foundry 
Co. I t  is thought th a t the rolling mill may be a development of the early 
wire-drawing bench of the 14th century, because of the advantages presented 
by grooved rolls over dies.—J . H. W.

Forging and Stam ping Light and U ltra-L ight A lloys. Observations on the  
Flow of the Metal. E. Decherf (Aciers spéciaux, 1933, 8, 315-327).—Cf. 
J. Inst. Metals, 1933, 53, 214. The description of the forging and stamping of 
light alloys is continued. The following cases are considered : rough shaping 
by complete hammering of the initial billet, stamping perm itting the use of 
only one pair of dies ; th e  same, but stamping consisting of a cambering 
process ; similar rough shaping, stamping consisting of two operations, one 
of which is in rough-shaping dies. The heat-treatm ent and the effect of 
“ burning ” the m etal are discussed, and the machines used in  working these 
alloys are briefly described.—J. H. W.

Pressed Brass. Anon. (Werkstatt u. Betrieb, 1934, 67, (3 /4 ), 61—62).
A 58 :42 brass is recommended for hot-pressing ; some details of the process 
are described, w ith emphasis on the importance of tem perature control. 
The material is said to be non-porous, to have a higher softening point (300 — 
400° C.) than th a t of copper, to  resist the action of steam and of certain acid 
solutions, and to possess a high therm al conductivity which renders i t  
especially suitable for the making of bearing casings.—P. M. C. R.

Process W orking Pressures. X X I.—Coining. Anon. (Machinist (Eur. 
Edn.), 1933, 77, 762-763).—The operations and pressures required in  coining 
steel and various non-ferrous blanks are given.—J . H. W.

Band-Saws and A lum inium  Foundries. Anon. (Met. Ind. (Lond.), 1934, 
44, 137-138).—Although wood-working band-saws can be made to  give 
satisfactory service for a considerable time, i t  is much better to instal a proper 
metal-cutting band-saw, fitted w ith self- or air-hardening steel saws. Ih e  
saw can be run a t 3000-4000 ft. /m inute for average work, but for silicon and 
other special alloys, 1000 ft./m inute is fast enough. Details of running the 
machines and sharpening the saws are given.—J. H . W.
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Graphite in Refractories. Erich Buchholz (Tonind. Zeit., 1933, 57, 1207- 
1208).—The nature of the stresses to  which refractory crucibles are subjected 
in  use, the function of the  graphite additions, and the different forms and 
structure of graphite are described.—B. Bl.

Thorium Oxide, a H igh-Tem perature R efractory. Oscar 0 . Fritsche, H. B. 
W ahlin, and Joseph F. Oesterle (Trans. Electrochem. Soc., 1933, 64, 329-339).— 
See J . Inst. Metals, 1933, 53, 580.—S. G.

*On the R elation  B etw een  the Perm eability to W ater and Structure of 
Refractories. Otto Bartsch (Tonind. Zeit., 1933, 5 7 , 1158-1159,1182-1183).— 
In  determining the porosity of refractories the perm eability to water, especially 
in  relation to  the  firing tem perature, the  tem perature a t which the  grog has 
previously been burned, the  size of the grog, and the method of making the 
bricks, is of more importance th an  the perm eability to  gases.—B. Bl.

M agnesite Bonding Mortar. Anon. (Blast Fv.r. and Steel Plant, 1934, 22,
(1), 49).—Announces a new m ortar consisting of bonds, one to give a cold 
set, others to give strength a t  higher intervals of tem perature. I t  has been 
developed for a special application in  the  copper industry.—R. Gr.

Better Clay Products Through E vacuation . C. H. Vivian (Compressed Air 
Mag., 1933, 38, 4095—4098).—A description of the de-aeration process, and 
its  effects on clays intended for furnace lining, fireboxes, and other applications. 
D urability is considerably increased, w ith some decrease in the insulating 
power of the m aterial.—P. M. C. R.

Refractories. Anon. (Refractories Bull. (John G. Stein & Co., Ltd.), 1933, 
(19-24)).—In  th is  series of 2-page m onthly Bulletins further features and 
properties of refractories are dealt w ith, which include the shaping of refrac
tories, the chemical and physical properties of m ullite, vitrification, the slagging 
of a firebrick, the chemical and physical properties of corundum, and progress 
in refractory practice. In  the last Bulletin, which concludes the present 
series, the necessity of keeping accurate observations of working conditions 
accompanied by critical examination of furnaces when off, together with the 
laboratory testing of bricks under defined conditions, is emphasized.—J. W. D.

Tentative D efinitions of Terms R elating to H eat Transm ission of Refrac
tories (C 7 1 -3 1  T). --------  (Amer. Soc. Test. Mat. Tentative Standards, 1933,
373-374).—See J . Inst. Metals, 1933, 53, 47.—S. G.

[Tentative] R evision of Standard D efinitions of Terms R elating to Refrac
tories (C 7 1 -3 1 ). -------  (Amer. Soc. Test. Mat. Tentative Standards, 1933,
1072; and Proc. Amer. Soc. Test. M at., 1933, 33, (I), 1034).—Several defini
tions of terms published under the title  “ Tentative Definitions of Terms 
Relating to H eat Transmission of Refractories ” (preceding abstract) are 
intended to be added, when adopted, to  the present Standard Definitions 
C 71-31.—S. G.

X V I I . -  H E A T -T R E A T M E N T

(Continued from p. 102.)

“  Fireless ”  Salt Baths. A. E. Beilis (Metal Progress, 1934, 25, (1), 25-
28).-—The high operating tem perature of salt baths for the  heat-treatm ent of 
m etal parts necessitates the use of pots made of high-chromium alloys; 
nickel-chromium alloys proved unsuitable owing to  electrolytic action. 
Modifications of design for specific purposes are described, including equip
m ent for annealing bar silver, silver tableware, steel wire, tubing, and stainless 
steel, and for the treatm ent and reconditioning of tools.—P. M. C. R.
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X V I II .— W O R K IN G

(Continued from pp. 102-103.)

*Ears on Cupro-Nickel Cups. W. H. Bassett and J . C. Bradley (Amer. In.st. 
Min. Met. Eng. Preprint, 1932).—The edges of drawn cupro-nickel cups often 
have 4 ears. These may be produced either a t 45° to  the direction of rolling 
or a t 90° (and 0°) to  the direction of rolling. By systematically reducing the 
gauge of cupro-nickel a t which the intermediate anneal is introduced, a series 
of cups has been made in  which the ears varied in regular fashion as follows : 
short 90° ears, long 90° ears, shorter 90° ears, no ears, short 45° ears, long 45° 
ears, short 45° ears, no ears. Variations in composition of the cupro-nickel 
affect earing tendencies. The length of the 90° ears increases with the final 
annealing tem perature. Earing is evidently due to directionalism in the 
arrangement of the crystalline structure and to methods of rolling and anneal
ing which bring about directional arrangement.—S. G.

C Interesting Observations on the Form ation of Cracks in Argentan Rings 
During Drawing. Anon. (WerJcstatt u. Betrieb, 1934, 67, (3/4), 67).—The 
original drawing process is described ; the high proportion of rejections (25%) 
is traced to  the poor finish a t the edges of a  circular hole, stamped prior to 
the final drawing. Subsequent improvements in  the process are indicated.

—P. M. C. R.
Early Developm ents of the R olling-M ill. Anon. ( Wire and Wire-Drawing, 

1933, 8, 263-264, 282).—A short history of rolling-mill developments as 
compiled by the Research D epartm ent of the United Engineering and Foundry 
Co. I t  is thought th a t the rolling mill may be a development of the early 
wire-drawing bench of the 14th century, because of the advantages presented 
by grooved rolls over dies.—J . H. W.

Forging and Stam ping Light and U ltra-L ight A lloys. Observations on the  
Flow of the Metal. E. Decherf (Aciers spéciaux, 1933, 8, 315-327).—Cf. 
J. Inst. Metals, 1933, 53, 214. The description of the forging and stamping of 
light alloys is continued. The following cases are considered : rough shaping 
bv complete hammering of the initial billet, stamping perm itting the use of 
only one pair of dies; the same, but stamping consisting of a cambering 
process ; similar rough shaping, stamping consisting of two operations, one 
of which is in rough-shaping dies. The heat-treatm ent and the effect of 
“ burning ” the m etal are discussed, and the machines used in  working these 
alloys are briefly described.—J. H. W.

Pressed Brass. Anon. (Werlcstatt u. Betrieb, 1934, 67, (3/4), 61—62).
A 58 :42 brass is recommended for hot-pressing ; some details of the process 
are described, w ith emphasis on the importance of tem perature control. 
The material is said to be non-porous, to have a higher softening point (300 -  
400° C.) than  th a t of copper, to resist the action of steam and of certain acid 
solutions, and to  possess a  high therm al conductivity which renders it  
especially suitable for the making of bearing casings. P. M. C. R.

Process W orking Pressures. X X I.—Coining. Anon. (Machinist (Eur. 
Edn.), 1933, 77, 762-763).—The operations and pressures required in coining
steel and various non-ferrous blanks are given.—J .  H . W.

Band-Saws and A lum inium  Foundries. Anon. (Met. Ind. (Bond.), 1J34, 
44, 137-138).—Although wood-working band-saws can be made to give 
satisfactory service for a considerable time, i t  is much better to instal a proper 
metal-cutting band-saw, fitted w ith self- or air-hardening steel saws. Ih e  
saw can be run a t 3000-4000 ft. /m inute for average work, but for silicon and 
other special alloys, 1000 ft./m inute is fast enough. Details of running the 
machines and sharpening the saws are given.—J . H. V .
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tF rom  the Literature on the Sawing of Metals. E. Kurz (Maschinenbau, 
1934, 13, 39HtO).—A review, w ith extensive bibliography.—v. G.

Experiences in M achining A lum inium  A lloys.— I, — II. Roland V. 
H utchinson (Machinist (Eur. Edn.), 1933, 77, 645-647, 686-688).—Details 
and examples are given of turning, shaping, milling, boring, and counter
boring aluminium alloys used in aeroplane construction.—J. H. W.

Drilling with Hard M etal. K urt Seidel (Werlcstatt u. Betrieb, 1934, 67, 
50-52).—Tables show the relative diameters and revolutions per m inute for 
the drilling of materials of varying degrees of hardness by means of Widia tools, 
and appropriate grades of Widia, cutting speeds, permissible drive for 2 diam. 
of tool, cutting angle and cooling medium for 16 alloys and for certain non- 
metallic materials. Suitable forms of drill are indicated.-—P. M. C. R.

Materials for M odem  Cutting Tools. J . V. Emmons (Metal Progress, 
1933, 24, (6), 35-40).—A discussion of common tool m aterials and their 
appropriate applications.-—P. M. C. R .

X I X — CLEANING  A N D  F IN ISH IN G

(Continued from p. 103.)
Pickling Solutions for Z inc, Tin, Lead, and Their A lloys. -------  Krause

(Z. V . d. Kupferschmied, 1933, 4 5 ,182-183).—Practical h in ts are given.—M. H.
A New Process for D escaling M etals. Floyd D. Taylor (Canad. Mack., 

1933, 44, (6), 19-20, 29).—A bstract of a paper read before the  American 
Gear Manufacturers’ Association. A discussion of the nature and properties 
of scale is followed by a  classification of descaling methods. T. advocates 
an electrolytic process which combines scale removal and immediate de
position on the  cleaned surface of a protective metallic coating, usually of 
lead or tin . Preparation, bath , and equipm ent are described.—P. M. C. R.

Modern M ethods of Etching and Colouring [M etals]. G. H. Mamerow 
(Monthly Rev. Amer. Electroplaters’ Soc., 1933, 20, (1), 15-18; discussion, 
18-22).—Practical h in ts on etching and plating designs and lettering on metal 
plates and articles.—A. R. P.

X X .— JO INING

(Continued from pp. 104-105.)
*Soldering and Brazing [of A lum inium ]. A. G. C. Gwyer (J. Sei. Instruments, 

1933, 10, 396-397).—A note. The statem ent by Newman and Clay (ibid., 
333), th a t  no satisfactory solder exists for aluminium is criticized. Suitable 
solders are formed by alloys of aluminium w ith either 5%  or 10-13% of silicon, 
the  la tte r composition being the easier to  work. A commercial fluoride 
flux is used, and applied on the end of the  solder stick. The parts to  be joined 
are clamped together, the solder stick is heated and dipped in  flux and then, 
using a gas blowpipe w ith a small flame, the  solder stick is m elted and run 
along the  joint.-—W. H .-R.

W elding N on-Ferrous M etals. Anon. (Metallurgist (Suppt. to  Engineer), 
1933, 9, 83-84).—A brief review, emphasizing the need for investigation of 
the  welding of non-ferrous m etals.—R. G.

W elding Methods for N on-Ferrous M etals [A lum in ium ]. Anon. (Metall
börse, 1933, 23, 146-147, 178).—Notes on modern practice in  welding 
alum inium.—A. R. P.

Fabrication by Fusion W elding of Pipes and Barrels in  Copper. Anon. 
(Soudeur-Coupeur, 1933, 12, (11), 6-10).—Illustrations and descriptions of 
heavy cylindrical work by a Japanese firm.—H. W. G. H.
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Food Processing Vats Made of W elded Copper. Anon. (Welding Eng., 

1933, 18, (12), 25-26).—Three vessels for processing cereal food products are 
illustrated and described. They are fabricated from tough-pitch copper by 
“ long arc ” welding. Details of the construction and technique are given.

—H. W. G. H.
H ow  to W eld Copper by the Blowpipe. Anon. (Soudeur-Coupeur, 1933,12,

(11), 5).—Brief instructions in  technique.—H. W. G. H.
W elding of Commercial Yellow Brass Pipe and Other Non-Ferrous Piping.

D . E. Roberts (J. Amer. Weld. Soc., 1933, 12, (11), 7-10).—For copper and 
brass pipe, bronze-welding is recommended even when corrosion is to be 
expected, since i t  is considered th a t greater soundness of the joint will be 
obtained than  from a  rod of composition approximating to  the base metal. 
The butt-type joint w ith ends bevelled a t 45° is preferred to the bell-and- 
spigot because of greater efficiency and lower cost. Test and cost data are 
given for joints in 4-in. brass pipe.—H. W. G. H.

The W elding of Inconel. F. G. Flocke, J . G. Schoener, and R. J . McKay 
(J. Amer. Weld. Soc., 1933, 12, (11), 16-20; and Welding Eng., 1933. 18, 
11, 22-26).—Inconel (nickel 80, chromium 14, iron 6%) may be welded by 
all the usual methods. Heavy-coated electrodes for the arc process, and a 
suitable flux: for oxy-acetylene welding, are essential. Ductile welds of 100% 
strength can be obtained. The corrosion-resistance of welds is equal to  th a t 
of the  parent metal, which is also only slightly affected by the strain  and 
recrystallization due to welding. No carbide precipitation can be detected.

—H. W. G. H.
The W elding of M onel M etal and Nickel. Anon. (Met. Ind. (Lond.), 1934, 

44, 115-118, 139-140).-—An account is given of the welding of Monel metal 
and metal, adapted from two trade publications.—J . H. W.

Finds M eans of W elding Rare Metal (Tantalum ). Anon. (Welding Engineer, 
1933, 18, (12), 18).—Since welds performed in  air were found to be hard and 
brittle, a device made of 24-gauge tantalum  sheet was made, partly  by seam 
resistance welding under water, and partly  by carbon arc welding while 
immersed in  a chemical solution.—H. W. G. H.

The M etal-A rc W elding of Galvanized Steel. Leon C. Bibber (J. Amer. 
Weld. Soc., 1933, 12, (12), 4r-9).—Experim ents conducted by the U.S. Navy 
Departm ent, Bureau of Construction and Repairs, show th a t, in  plating j> in. 
thick and over, normal welding on one side will not burn off the galvanizing 
on the other side. The corrosion-resistance of plating from which the zinc 
has been apparently burned off by the heat of welding, is not greatly reduced. 
The zinc is completely burned off only in  a  narrow zone alongside the w eld; 
i t  is melted a t a  considerable distance from the weld, but the protection in 
this zone is not impaired. Small single bead fillets seem to be practically as 
resistant to  corrosion by salt-spray as the original plate, bu t large multiple 
bead welds are readily attacked.—H. W. G. H.

Building Up Pistons and M aintenance of Reciprocating Parts by B ronze- 
W elding. T. W. Greene (J. Amer. Weld. Soc., 1933, 12, (11) 4-7).—Pistons 
and valves of engines, compressors and pumps are re-surfaced by the  oxy- 
acetylene process, using a manganese-bronze filler rod giving a Brinell hardness 
of 93-98. This is suitable for surfaces which are not exposed to  tem peratures 
higher than  500° E. (260° C.). Because of the  risk of intergranular penetration, 
i t  is unsuitable for steel parts which are subject to alternating stresses.—H. H.

R ebuilding W orn Parts by the O xy-A cetylene Process. Anon. (Oxy- 
Acetylene Tips, 1933, 12, 252-253).—Essential information for using a com
prehensive range of hard-surfacing alloys is given in tabular form.—H. W. G. H .

The Present State of W elding of Non-Ferrous M etals. J . C. Fritz (A nz. 
Berg-, Hutten- u. Masch., 1933, 55, (59), 4-5).—The applicability of the various 
welding methods to  non-ferrous metals, especially aluminium and its alloys,



154 M etallurgical Abstracts V o l .  1

copper, zinc, lead, nickel, and Elektron is described, as well as the brazing of 
hard alloys.-—B. Bl.

R esistance W elding N on-Ferrous M etals and A lloys. H. A. Woofter 
{Welding, 1933, 4, 2 5 9 -2 6 2 , 3 0 1 -3 0 3 , 354-357 , 4 0 3 -4 0 6 ).— The development 
of copper welding by resistance methods is described and the modern 
machines and technique are discussed. Flash-welding is not as successful 
as butt-welding, for which great welding speed is essential for good results. 
Seam- and spot-welding are successful on thin-gauge material, but the 
application to  th ick  m aterial is difficult on account of the high conductivity 
of copper. Nothing is known concerning the  projection welding of copper. 
Aluminium resistance welds m ust also be made very rapidly. They must, 
moreover, be annealed to  prevent deterioration by corrosion. Brass presents 
little  difficulty, bu t bronze gives trouble on account of volatilization of some 
of its constituents. R apidity  of welding is necessary, too, for nickel and 
Monel metal.—H. W. G. H.

D evelopm ent and Application of A utom atic W elding Controls. H. W. 
R oth  (J . Amer. Weld. Soc., 1933, 12, (12), 1 0 -1 3 ).—A fter a historical survey 
of control systems for resistance welding, the  Controloweld mechanical 
synchronous control is described. This measures the  current, supplied to 
the welding transformer, in cycles, the “ make ” being adjustable to any 
desired point of the sine wave, and the “ break ” taking place in zero.—-H. H.

Tim ing of Spot W elders w ith R espect to  Current F low . D. C. Wright 
(•/. Amer. Weld. Soc., 1933, 12, (12), 13 -1 6 ).—An autom atic weld timer is 
described by which the product of the welding current and the time of current 
flow are kept constant. This enables good welds to  be obtained, without 
changing adjustm ents, on m aterial of varying thickness or resistance.—H. H.

Precision Spot W elding w ith  Tube Controlled Contactors. Carroll Stans- 
bury (J. Am er. Weld. Soc., 1933, 12, (12), 1 7 -2 2 ).—The design of some 
synchronous tim ers and contactors for use w ith them , is discussed. A 
method, cheaper th an  the oscillograph, for checking the timing, is described.

—H. W. G. H.
Electric Twin Spot-W elding. Réné Leonhardt (Welding Ind., 1933, 1, 

3 0 9 -3 1 0 ).—Describes a  spot-welding machine in which the contact points 
are arranged side by side and  not one above th e  other.—H . W. G. H.

The Present State of Electric W elding. K arl Meller (Eleldrotech. Z., 1933, 
54, 6 5 6 -6 5 9 ).— Modern electric welding methods and apparatus are described 
and their sphere of usefulness is discussed.—B. Bl.

New Methods of Construction of Large B utt-W eld ing M achines. H. 
W ilbert (Elektroschweissung, 1933, 4, 141-143).—The machines described 
are themselves fabricated by welding. They are designed so as to permit of 
easy conversion from m anual control of the  bu tting  and welding to semi
autom atic (in which the welding pressure is applied mechanically) or fully 
autom atic working (in which all the operations are mechanically controlled). 
The method of clamping the parts to  be welded m ay also be changed with 
ease from hand-operated to power-operated mechanism.—H. W. G. H.

Arc W elded F usion  M etal. R obert N otvest (Welding, 1933, 4 , 535-539).— 
A discussion of the  mechanism of the d.c. arc, mainly from the point of view of 
steel welding.—H. W. G. H.

Speed of Fusion of E lectrodes. V. P. Wologdin (Elektroschiveissung, 1933, 
4, 188—191).—An account of tests made to  determine the  speed of fusion of 
steel electrodes and the causes of loss by vaporization and sparking. The 
factors considered are : th e  type  of current, th e  amperage, the  kind of 
electrode, the  electrode coating, the polarity, and the position of the seam.

—H. W. G. H.
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X X I.— IN D U S T R IA L  U SE S A N D  A PPL IC A T IO N S

(Continued from p. 106.)

The U se of Telephone Conductors of Cabled A lum inium  W ire in Indo
china.  Reufflet (Ann. Postes, Télég. Téléph., 1933, 22, 1002-1006).—-
The iron wire formerly used as conducting m aterial for telephones in  Indo- 
China was replaced in  1927 by 3-strand cables of aluminium wire, w ith 
satisfactory results. A great economy in upkeep has been effected, and 
certain disadvantages experienced in  the use of aluminium conductors in 
France have been eliminated, notably th a t of electrolytic a ttack  a t points of 
support.—P. M. C. R.

Safety and D esign in Aero Construction. Alfred Techmann and Franz 
Michael (Automobiltech. Z ., 1934, 37, (2), 28-36).— A summary of current 
conceptions of safe load, residual stresses, breaking stresses, fatigue, stability, 
buckling stress, and mechanical strength is accompanied by a review of 
recommended factors of safety in most of the foregoing cases. A graph shows 
such factors for rods under bending and buckling stress, and for similarly 
stressed flanges. Efficiency factors, calculated from the relevant formulae, 
are given for 3 woods, 4 steels, hard and soft Duralumin, Hydronalium and 
Elektron, cast Elektron and Silumin. The influence of m aterial on the 
optimum form of spars is shown diagrammatically, together w ith weights 
per unit length and bending strengths. The danger of setting up buckling 
stresses a t joints and seams is illustrated  by views of actual fractures. A 
consideration of the  effect of working stresses on the  strength of members 
includes diagrams showing dangerous and improved methods of altering cross- 
section of jointing in  th in  sheet and of reinforcing flat surfaces. The average 
endurance of aero parts is discussed, and curves are given for the  calculation 
of their probable life. The phenomena of rigidity should be investigated 
more fully w ith the aid of models.—P. M. C. R.

Copper Pipes in  Sanitary P lum bing. M. Muzard (Cuivre et Laiton, 1933, 
6, 567-570).—Reproduced from Le Plombier Français. Investigations are 
described in which lead, galvanized iron, and copper pipes were compared 
side by side in certain sanitary installations. I t  is shown th a t copper has 
marked superiority over its  competitors, especially on account of its resist
ance to the inherent corroding influences. The economic advantages of copper 
are also studied.—W. A. C. N.

Fourdrinier W ire Cloth. ------- (U.S. Bur. Standards, Commercial S tan
dard CS 36, 1933).—This wire cloth, used in paper-making machines, may be 
made of any m etal which is sufficiently strong and has ample resistance to 
any chemicals employed in  the  process. Brass, bronze, phosphor-bronze, 
Monel metal, and nickel are among the m aterials in  common use. P re
cautions are specially laid down for the protection and proper use of this 
wire. A glossary of term s is included.—W. A. C. N.

f Copper and H ealth. W. M. G. Schneider (J. New England Water 
Works Assoc., 44, and Cuivre et Laiton, 1933, 6, 519-526).—A general record 
of investigations into the effect of copper in  contact w ith various articles of 
food and in drinking-water. I t  is generally concluded th a t conduit pipes and 
containers of copper and of high copper-bearing alloys constitute no serious 
danger to health. Maximum permissible quantities of the m etal in various 
media are quoted.—-W. A. C. N.

Specifications for Brass Used in W ireless M anufacture. P. Mabb 
(Machinery (Lcrnd.), 1933, 42, 768-769).—Recommendations are given for 
the hardness, Erichsen value, and composition of sheet m aterial suitable for 
various wireless components.—J . C. C.
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Lead A lloys in  B uildings. Anon. (Chem. Eng. M ining Rev., 1933, 25, 
45).—Short abstract of the research recently completed by the  Department 
of Scientific and Industrial Research, Building Research. See J. Inst. Metals, 
1933, 53, 459.—J. H. W.

A dvances in the U se of E lektron and H ydronalium  in  V ehicle Construction.
 K einert (Automobiltech. Z., 1933, 36, 628-629).—A bstract in extenso
of a paper read before the Automobil- und Flugtcchnische Gesellschaft, 
Berlin, Nov. 1933. E lektron castings find increasing application, especially 
as wheels, seats, and doors, w hilst Hydronalium, highly resistant to corrosion 
and capable of taking a high polish, is suitable for parts much exposed to 
d irt or weathering.—P. M. C. R.

N ickel in  A eronautics. Pierre Blanchet (Rev. Nickel, 1933, 4, 103-118).— 
A fter reviewing the  properties of various nickel-containing steels, B. proceeds 
to  discuss the im portant nickel bearing non-ferrous alloys used in aviation. 
“ Y ” alloy is employed for pistons and the  external vanes of cylinders, and 
“ R .R .” alloys for those parts  which demand rigidity a t  elevated temperatures. 
Modifications of Duralum in are also used in  addition to  the above. In  the 
ultra-light alloy class a magnesium alloy containing aluminium 8-5, nickel 0-7% 
is extensively used. I t  has an  elastic lim it of 16 kg./cm .2, an  ultim ate stress 
of 29 kg./cm .2, and elongation of 13%. The acute problem of corrosion of 
these la tte r alloys is a  hindrance to  the ir extensive adoption. Bronze alloys 
of the following types are brought into service for the  manufacture of guides— 
(a) copper 88, alum inium 9-9-5, manganese 0-5, nickel 1-75-2-0%; (6) copper 
80-84, alum inium 9-10, nickel 2-3, manganese 3-4, iron 2-4% . They have 
tensile strengths of approxim ately 65-75 kg./cm .2 Cupro-nickels having 
minimum content of nickel of 50% , and of copper 30% find favour because 
of the inoxidizability, hardness over a  wide range of tem perature, absence of 
brittleness and expansion sim ilar to  th a t  of the bronzes. Such alloys con
taining tin  and silicon, w ith small proportions of iron, are also used. Pure 
nickel has been employed for exhaust and manifold tubes. Illustrations 
showing typical uses of these various alloys are given.—W. A. C. N.

N ickel in  A utom obile Construction. M. Godefroid (Rev. Nickel, 1933, 4, 
125-136).— Of the non-ferrous alloys mentioned, the  principal ones a re : 
(a) cupro-nickels containing copper 60-70% ; (b) white metals containing 
nickel 12, copper 40% ; (c) copper-alum inium alloys containing copper 81, 
alum inium 10-5, iron 4-5, manganese 0-5, and nickel 3-5% ; (d) aluminium 
alloys of the “ Y ” and R .R. classes; (e) electrodeposited nickel for external 
and in ternal fittings.—W. A. C. N.

Industrial U ses for Precious M etals. Anon. (Eng. and M in. J .,  1933, 134, 
502).—Describes the use of gold and platinum  to  secure perm anent pictorial 
and typographical records. Pictures are im printed in platinum  on a sheet 
of gold. Half-tone impressions are reproduced in polished platinum  on a 
background of dull platinum .—R. Gr.

*A New  Silver F ilter for U ltra-V iolet L ight. G. C. Brock (Sci. Proc. Roy. 
Dublin Soc., 1933, 20, 563-566).—A  th in  film of silver, deposited by cathode 
sputtering, acts as a filter for light of wave-length 313 mp. The action is 
a ttribu ted  to the presence of colloidal silver, the  particles of different sizes 
producing filters of different colours, all of which have a maximum of trans
mission near 300 m p.—E. S. H.

Silvering and R e-Silvering Mirrors. M ethods and M aterials Needed. 
A braham  E. Lindy  (Decorator, 1933, 32, 58).—Practical details of equipment, 
m aterials, and m anipulation are given.—E. S. H .

Tantalum  Spinnerets. Anon. (Siemens Review, 1933, 9 , (3), 76).— Cites 
the  application of tan talum  for spinnerets in  the  manufacture of artificial 
silk.—R. Gr.
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in  the  tex t. 1932. A ltena (Westf.) : Vereinigte Deutsche Metall- 
werke A.-G.

♦W agner, Herrn. Untersuchungsmethoden fü r  die Vernicklungs- und Ver
chromungspraxis. Med. 8vo. Pp. viii -f- 61, w ith 8 illustrations. 
1933. Leipzig : Max Jänecke. (R.M. 1.80.)
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The Principles of M etallurgy. By Donald M. Liddell and Gilbert E. Doan. 
Med. 8vo. Pp. vii -f- 626, w ith numerous illustrations. 1933. New Y ork: 
McGraw-Hill Book Co., Inc. (§5.50); London: McGraw-Hill Publishing 
Co., L td. (305. net).
In  th e  preface th e  au th o rs  s ta te  th e ir  belief in  th e  im portance o f th e  developm ent of the 

philosophy  of m etals, an d  in  read ing  th is  trea tise  one feels th a t  th ey  have been successful 
in  th e ir  a tte m p t to  im press th is  upon  th e  reader. The book in  m any  respects is different from 
o ther m etallurgical tex t-b o o k s ; th e  au th o rs  have given expression to  a  sense of individuality, 
and  have n o t m erely re ite ra ted  scientific fac ts and  prac tica l d a ta . Some of th e  chap ters are quite 
rem arkab le ; fo r instance, th e  one dealing  w ith  a ir  and  w ate r supply  brings th e  reader into 
to uch  w ith  a  section of th e  sub ject w hich is im p o rtan t, b u t o ften  neglected. In  the  description 
of p lan t, particu la rly  w ith  regard  to  crushing and  g rinding p lan t, simplified diagram s are 
given, w hich, w hilst boasting  of no elaboration , are  ju s t  sufficient to  im press upon the reader 
exactly  w ha t he w ants. B y augm enting  these w ith  a c tu a l pho tographs o f p lan t, th e  difficulty 
of u nderstand ing  th e  w orking of th is  ty pe  of m achinery  is com pletely overcom e. The scientific 
aspect is w ell com bined w ith  th e  pure ly  p rac tica l deta ils, and  one is im pressed w ith  the fact 
th a t  m etallu rgy  is a  science, and  n o t m erely  a  c ra ft. I t  is  only n a tu ra l th a t  in  a  book of this 
leng th , a lthough  i t  covers m ore th a n  600 pages, a  com plete account of a ll m etallurgical operations 
cannot be given, b u t  th e  au th o rs  are  to  be congratu lated  upon  th e ir  selection of m aterial. 
T he chap ter on  “ T he M etallic S tate  ” is of p articu la r in te rest, and  as in  th is  section, like 
m any  others, m ost of th e  d a ta  referred  to  are  of A m erican or G erm an origin, i t  is of g reat use 
to  th e  E nglish  reader.

The app lication  of X -rays to  m eta llu rgy  is d ea lt w ith  in  a  m ost excellent m anner, and the 
effect of read ing  th e  in te resting  passages on th is  phase of th e  su b jec t cannot b u t  enthuse the 
s tud en t, and  help him  to  create  th a t  very  desirable facu lty  of im agination .
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The chap ter on slags, m atte , bullion, and  speiss is m ade extrem ely  useful by  th e  incorporation 

of m any diagram s and  physical d a ta , and  the  sam e applies to  several o ther chapters.
I t  m ay be said  th a t  in  m any  respects th e  book is of outstand ing  m erit, as i t  includes m any 

sections of th e  sub ject which are  om itted  from  th e  general text-book.
In  conclusion, one feels th a t  th e  au tho rs  m ust be congratu lated  on th e  excellent services 

they have rendered to  m etallurgical science in  producing such a book. I t  cannot be regarded 
as an elem entary text-book , and  a  previous knowledge of th e  subject is highly  desirable if one 
is to  enjoy to  th e  fu ll th e  in te res t of its  contents. The paper, p rin ting , and  illustrations in 
general are excellent, and  leave noth ing  to  be desired.— J .  H .  A n d r e w .

Aluminium and Its A lloys ; Their Production, Properties, and Applications.
By N. F. Budgen. Demy 8vo. Pp. xx +  278, with. 150 illustrations. 
1933. London : Sir Isaac Pitm an and Sons, Ltd. (15s. net.)
Dr. Budgen is a lready  well know n as th e  au th o r of books and  papers on m etallurgical 

subjects. In  th e  volum e under review  he has a ttem pted  som ething quite  different from  his 
usual writings—nam ely, th e  p resenta tion  of th e  sto ry  of alum inium  in  a popular form . The 
work is com prehensive : i t  deals w ith  th e  h isto ry  of a lum inium  and  the  m ethods by  m eans of 
which i t  is extracted  from  its  ores, and  follows the  m eta l th rough  a ll th e  processes of alloying 
and fabrication  in to  th e  large v arie ty  of form s used a t  th e  present tim e. A lm ost every 
aspect of th e  m etallu rgy  of a lum inium  is m en tion ed ; certain ly  no im p o rtan t section is over
looked. The au th o r m ay be congratu lated  on having condensed so m uch in to  th e  short space of some 270 pages.

The work is n o t really  a  “  popular ” book in  th e  w idest sense of th e  word : indeed, i t  is to  
be doubted if a “ popular ” trea tm e n t of the  subject on such com prehensive lines is possible 
in  view of the com plexity of th e  processes involved in  th is, as in  alm ost a ll m odern industries; 
it, however, is sem i-popular in  th e  sense th a t  i t  could be read  w ith  in te res t and  understanding 
by m ost persons who have had  some scientific o r technical train ing . The least satisfactory 
portions of th e  book are those dealing  w ith  th e  m etallography of th e  s u b je c t : th e  few  equi
librium  diagram s in troduced  are  n o t adequately  explained and  i t  would probably  be b e tte r to 
om it them  a ltogether; th e  photom icrographs of a lloy  struc tures, of which a considerable 
number is in troduced, are in  m any  cases n o t even referred  to  in  th e  tex t, and  m ust prove 
unintelligible to  readers who have n o t  had  special tra in ing  in  m etallography.

The chapters dealing w ith  th e  hea t-trea tm en t of a llo y s; fou n d in g ; m elting  p la n t ; rolling, 
drawing, forging, and  ex trusion ; and  th e  uses of a lum inium  alloys, form  an  excellent concise 
account of th e  technology of th e  subject, and  contain  a  g rea t am ount of useful inform ation.

The book is w ell w ritten  and  profusely illu s tra ted , b u t  in  a large num ber of instances the  
illustrations are n o t adequate ly  described in  th e  te x t. In  sp ite  of th e  few defects referred  to , 
the volume can be strong ly  recom m ended to  a ll who take  an  in te res t in  m etallurgical subjects, 
and particu larly  to  engineers, chem ists, and  o thers, who w ish to  o b ta in  a  b road  b u t reliable 
picture of alum inium  alloys which are  en tering  m ore and  m ore in to  our daily  life .— D. H a n s o n .

The Alloys of Iron and Silicon. By E arl S. Greiner, J . S. Marsh, and Bradley 
Stoughton. (Alloys of Iron Research, Monograph Series.) Med. 8vo. 
Pp. xi -f- 457, w ith 124 illustrations. 1933. New Y o rk : McGraw-Hill 
Book Co., Inc. ($5.00); London: McGraw-Hill Publishing Co., Ltd. 
(30s. net).
Although scarcely falling  w ith in  th e  scope of publications usually  reviewed in  th is  Jo u rn a l, 

th is, th e  second m onograph of th e  series, h as obviously been com piled w ith  th e  co-operation 
of so m any collaborators of em inence, th a t  th e  au th o rita tiv e  n a tu re  o f the in form ation recorded 
should be ensured an d  i t  w ill becom e a  classic w ork of reference—a sine quH non— to  all 
interested in  th e  various phases of th e  subject d ea lt w ith .

The work should find a place in  every  reference lib ra ry  and  th e  p riv a te  libraries of those 
who wish to  be in  possession of th e  la te s t au th o rita tiv e  in fo rm ation  on th e  alloys under review.

— H . B . W e e k s .

Mezinarodni Sjezd Slevdrensky, Praha (International Foundry Congress, Prague), 
1933. Pp. 576, illustrated. Prague : Czechoslovak Foundry Association. 
(Price : Kc. 100.)
This volum e con tains th e  40 papers presented  a t  th e  In te rna tion a l F oundry  Congress 

held a t  Prague in Septem ber 1933. The papers are  a ll p rin ted  in  Czech, and  in a t  least one of 
the languages, English, F rench, and  G erm an ; unfo rtu n a te ly  none of th e  papers has the  
discussion a ttached . In  cases where th e  w'hole paper is  n o t p rin ted  in  English  o r German, 
there is a  short sum m ary in  on or b o th  of these languages a t  th e  head of th e  paper. The
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subjects covered by  th e  Congress are  spread over a  w ide field, em bracing cast iron, non-ferrous 
m etals, m oulding sands, furnaces, fuels and  casting  conditions, b u t m ost of th e  papers have a 
p redom inating  ferrous in te rest. F rom  th e  p o in t of view  of the  non-ferrous foundrym an, 
probably  th e  m ost valuable paper is th a t  on  th e  castab ility  of a lum inium  alloys w ith  copper 
and  m agnesium  by  P ortev in  an d  B astien , which is, in  p art, a con tinua tion  of w ork which has 
been recently described in  th e  Comptes rendus and  in  the  M onthly J . In st. Metals, 1933, Dec., 
ccxxxvi-ccx lvii. V arious artic les on m oulding sands and  foundry  coke also have considerable 
non-ferrous in terest.The book is well p rin ted  on good paper, b u t  u n fo rtu n a te ly  con ta ins a very  large num ber of 
m isprin ts, especially  in  th e  English  te x t. The English  sum m aries are, on th e  whole, very 
poor, so th a t  a  w orking know ledge of F rench  is necessary in  o rder to  appreciate  th e  papers.

— A. R . P owell.
Standard M ethods of A nalysis of Iron, Steel, and Ferro-A lloys. Med. 8vo. 

Pp. 35, interleaved for notes. 1933. Sheffield: The U nited Steel Com
panies, L td ., 17 W estbourne Road. (4s. 6d. net.)
The m ethods described in  th is  l i t tle  hook  are those adop ted  as s tan d ard  procedures by  the 

labo rato ries  of th e  various com panies w hich m ake u p  U nited  S teel Companies, L td . They 
can n ot in  an y  sense be  described as “ um pire ”  m ethods, b u t  th ey  should  give results 
sufficiently accurate  fo r m ost steelw orks, a lthough  m an y  chem ists in  such works would 
undoubted ly  prefer a lte rna tiv e  m ethods to  those described fo r  som e elem ents, e.g. th e  per
su lphate  m ethod  fo r  chrom ium  and  m anganese in stead  of th e  perm anganate  and  bism uthate 
m ethods described, so as to  avo id  unnecessary filtrations. O nly a  colorim etric m ethod is given 
fo r vanadium  and  th e  cyanide m ethod , a fte r  a p relim inary  separation  w ith  dimethylglyoxime, 
fo r  nickel. The elem ents discussed in  th e  book are carbon, silicon, m anganese, sulphur, 
phosphorus, nickel, chrom ium , tungsten , m olybdenum , van ad iu m , titan iu m , cobalt, and 
a rsen ic ; a  m ethod  fo r a lum inium  in  A lsim in alloy  is  also given.

The book is w ritten  in  very  poor style , th e  d e ta ils  o f th e  m ethods being given in  the 
im perative  m ood an d  occasionally in  th e  passive voice, b o th  occurring  som etim es in  the  same 
p arag raph , and  even in  th e  sam e sentence. This cookery-book style  degenerates occasionally 
in to  such sentences as “  allow  precip ita tes to  se ttle  on  edge of h o t p la tes .” A few misprints, 
such  as “  C03C4 ”  fo r  “  Co30 4 ”  a n d  “ m anaganese,” have  been noticed . The use of the 
te rm s am m onium  hyd ra te  and  sodium  hyd ra te  fo r th e  corresponding hydroxides has long been 
obsolete, an d  th ey  should  therefore find no place in  a  m odern  tex t-book . Again, sulpho- 
cyanide, m eta-vanadate , &c., should  be w ritten  as one w ord w ith o u t hyphen. The book has 
th e  appearance of being w ritten  b y  several au th o rs  w ith  no a tte m p t a t  co-ordination of style, 
b u t i t  m ay  prove useful to  steelw orks’ chem ists, a lthough  th e ir  needs are  already  well catered for, 
and , in  any  case, th ey  should  be fu lly  conversant w ith  th e  procedures described.— A. E . POWELI.

Forschungsarbeiten auf dem  Gebiete des Schw eissens und Schneidens. Achte 
Folge. Herausgegeben im Aufträge des Deutschen Azetylenvereins von 
W. Rim arski. 4to. Pp. 119, illustrated . 1933. Halle (Saale): Carl 
Marhold.
T w enty  papers on welding technology are included  in  th is  collection, and , of these, ten  have 

no in te res t fo r  th e  non-ferrous w elder. The rem ainder includes : H erm ann , “  Left- o r Eight- 
H an d  W eld in g ” (see M et. Abs., th is  volum e, p . 39); H offm ann, “ C ontribution  to  the 
E xp lana tion  of F atig u e  F ailu re  o f W elded Jo in ts  H alb ers tad t, “  X -E a y  P ictu res of Weld 
Seam s ” (see Met. Abs., th is  volum e, p. 95); K ochendörffer, “ X -E a y  D iagnosis in  Welding 
Technology ” (see M et. Abs., th is  volum e, p. 95); toge ther w ith  th ree  papers on safety valves 
fo r high- a n d  low-pressure pipe-lines, and , w ith o u t w hich no w ork b y  D r. E im arsk i would be 
com plete, tw o papers on explosions of gas m ix tures.— H . W . G. H ig n e t t .

M echanical Catalogue and Index to M anufacturers of Industrial Equipment, 
M aterials, and Supplies, 1933-34. Twenty-Third Annual Volume. 4to. 
Pp. xvi +  309. New Y o rk : American Society of Mechanical Engineers, 
29 W est 39th St.
This valuable reference w ork to  A m erican m anufac ture rs  of in du stria l equ ipm ent in  metals 

of a ll k inds is now  too  w ell know n to  require  deta iled  descrip tion. This new  volum e lives up 
to  th e  rep u ta tio n  b u ilt up  by  its  predecessors, and  can be thorough ly  recom m ended to  a ll who 
have occasion to  purchase th is  ty pe  of equ ipm en t from  A m erican m anufacturers. The only 
new  fea tu re  is th a t  half-page advertisem ents are  in troduced  fo r th e  first tim e  to  allow  the 
sm aller m anufactu rers  o r those m aking  a  speciality  of only one or tw o  artic les to  describe their 
p roducts. The p rin ting , illu s tra tio n s , and  index  are  of a  h igh o rder of excellence.

— A. E . POWFLL.


