
( 8 1 3  )

SUBJECT INDEX.
AP 33. See A lloys.
A.R. alloy. See A lloys.
AZF. See A lloys.
AZGr. See A lloys.
Abrasion. See Wear.
Abrasives 

aluminous, blasting w ith, 484. 
boron carbide, 259. 
production, 726. 
sources, 726. 
statistics, 726. 
terms, 484.

Accidents, first aid , book let, 547. 
Accumulators, alkaline, m anuf., &c., 451. 
Acetic acid, corrosion by. See Corrosion. 
Acetylene. See W elding.
Acid-resistant materials (see also under 

nam es of a lloys), 
comparison, 471. 
for boiling acids, 17. 
testing, book, 491.

Acids. See under nam es of acids.
Acrite. See A lloys.
Adsorbed atoms, m igration on solid su r

faces, 2 10 .
Adsorption, 

effect on surface friction, 143. 
of gases. See Oases.

Aeroplanes. See A ircra ft.
Affinity, system atic  s tu d y , 510. 
Age-hardening, 

artificial, m echanism , 672. 
bibliography, 583, 673. 
effect of high hydrostatic pressures, 583. 
investigation, appn. of x-rays, 225. 
mechanism, 153 ; review , 583. 
precipitation, 116; internal stresses  

resulting from , 583 ; m agnetic study, 
95 ; rate , 284. 

relation to creep, 673. 
relationship of time, temperature, & 

concentration, 673. 
review, historical, 583. 
theory, 13, 673.

Age-hardening of—
Aldrey, 371.
Alloys, effect o f cobalt, 13 ; in  creep 

conditions, 142.
Aluminium alloys, 538 ; effect of iron  

group m eta ls , 569 ; in  recirculating  
oven , 72 ; m echanism , 337 ; review , 
672.

Aluminium-copper alloys, effect on  
corrosion, 381, 595 ; m agnetic stu d y , 
95.

Aluminium-magnesium alloys, 569, 577, 
671.

Aluminium-zinc alloys, review , 582. 
Binary alloys, effect of th ird elem ent, 338. 
Brass, 575.
Calcium-lead alloys, 9.

Age-hardening of—
Calcium-Iead-sodium alloys, 11. 
Copper-iron alloys, la ttice  changes dur

ing, 149.
Copper-nickel-silicon alloys, 51, 673. 
Copper-silver alloys, 150.
Duralumin, 569 ; after cold-work, 337 ; 

effect of cooling rate, 13; effect of 
high hydrostatic pressures, 583;
m echanism , 146.

Iron-molybdenum alloys, 152.
Lautal, 672.
Lead alloys, 9.
Silumin-Alpha, 672.
Solid solutions, 583, 681.
“ Y ’’ alloy, 671.

Aircraft, 
construction, developm ent, 713. 
constructional materials, 645, 646; 

book, 191; protection , 473 ; see also  
A llo ys , & under nam es of m etals, 

design, book, 410. 
industry, directory, 544, 648. 
propellers, exam ination , 109; m anuf., 

186, 396 ; oscillations, 449 ; profiling  
m achine, 182. 

technical reports, internat. index, 651. 
welding. See W elding. 
wing spars, design, 186.

Alarcar process, 312.
Albondur. See A lloys .
Alclad, protected , corrosion tests , 164.
Aldrey. See A lloys .
Aldural. See A lloys .
Alkali metals (see also under nam es of 

alkali m etals), 
adsorbed on h o t tu ngsten , rate of evapn ., 

93.
adsorption on m etal surfaces, 206, 563. 
detection. See A n a ly s is . 
electrical conductivity, effect of pressure, 

143.
electrical resistance, change in m agnetic  

field, 93. 
estimation. See A n a lys is .
Hall effect, 279. 
molecular weights, 54. 
optical properties, 93, 562, 663. 
photoelectric effect, effect of tem p ., 563;

selective , 563. 
physico-chemical properties, b ib lio 

graphy, 46 ; review , 46, 205. 
production in  U .S .S .R ., 739. 
thermal ionization from  tu ngsten  & 

m olybdenum , 205. 
thermoelectric force, 456. 
viscosity, 141.

Alkaline earth metals (see also under 
nam es of a lkaline earth  m etals), 

detection. See A n a lys is .
Allegheny metal. See A lloys .
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Allotropy (see a lso under nam es of m etals), 
recrystallization accompanying, 684.

Alloying, origin, 265.

ALLOYS & COMPOUNDS—
e-phases, appn. o f B loch  th eory, 681. 
i?-phases, appn. of B loch  th eory, 681. 
acid-resisting. See A cid -resistan t m ater

ia ls, under nam es of constitu en t 
m etals, and a lso Corrosion. 

age-hardening. See Age-hardening. 
analysis. See A n a lys is . 
atomic arrangement, 379; effect of 

therm al ag ita tion , 589 ; orderly, 
criterion for occurrence, 588. 

Barkhausen effect, 581. 
binary, appn. of B loch  th eory , 681 ; 

eu tectics, crystn ., 511 ; fracture on  
deform ation, 466 ; num erical rela 
tion sh ips, 589, 590 (see a lso H um e- 
Rothery rule) ; valence-electron  
conen. law , 426 ; vapou r tensions  
& a ctiv it ie s  of p artly  & com 
p le te ly  m iscib le m eta ls  in , 377 ; 
x-ray  an alysis  a t  e leva ted  tem p s., 
223.

book, 132 (review). 
casting. See C asting. 
cold-work, recovery from , review , 

142.
coloured metal, book, 546 ; su b stitu tes  

for tin , book, 547. 
complex, recrystn ., 512. 
compositions, l is ts , 14, 136 (review), 

219, 342.
constitution, book, 132 (review ); 

H um e-R othery  rule, 14, 219, 284, 
426, 589, 590; in vestiga tion , 510, 
583 ; in vestigation , m agnetic
m eth ods, 682 ; x-ray stu d y  a t  high  
tem p s., app aratus, 592. 

corrosion. See Corrosion. 
corrosion-fatigue. See Corrosion-

fa tigue.
corrosion-resistant. See Corrosion- 

resistan t m ateria ls, under nam es of 
con stitu en t m eta ls , & also Corrosion. 

creep, abnorm al, during transform a
tion , 336, 671. 

crystal structure, bib liography, 513;
book, 87 (review) ; tab les, 513. 

crystallization, 683. 
decorative, 404. 
definite, prepn., 55. 
deformation of atoms, 589. 
dental. See A llo ys  : D en ta l alloys. 
deposition. See D eposition . 
die-casting. See D ie-casting . 
directional properties, 55. 
electrolytic production, 608, 703. 
equilibrium diagrams. See E q u ilib 

r iu m  diagram s. 
eutectics, crystn ., 470, 511 ; effect of 

pressure, 154. 
eutectoid, transform ations, review s,

154.
ferromagnetic. See Ferrom agnetic  

m aterials.
fine structure of x-ray absorption  

lim its, 221, 687.

Alloys & compounds—
for apparatus & machinery, l is t  of 

com pns. & m frs., 136 (review). 
for bells, 624. 
for die-casting, 6 25; selection , 113;

specifications, 644. 
for electrical heating elements, an a ly 

sis. See A n a ly s is  ; review , 463. 
for electrical resistances, m anuf., 

725; properties, 375, 377 ; sput- 
tered , 94 ; tem p .—resistance con* 
s tan ts, A .S.T .M . m eth ods of te s t, 
619.

for internal architecture, 644. 
for radium beam therapy, 377. 
for transport equipment, 284. 
fusible. See A llo ys  : F usib le  alloys. 
grain-size, effect on creep-resistance, 

154; effect on h igh-tem p. charac
teristics, 154; effect on tensile  
properties, 154. 

heat-resistant. See H eat-resistant 
m ateria ls, <fc under nam es of co n 
stitu en t m etals, 

heat-treatment. See H eat-treatm ent. 
high-strength, 582. 
history, 283.
homogeneous, m odifications, 209. 
Hume-Rothery rule, 14, 219, 284, 

426, 589, 590. 
idiosyncrasies, 681. 
in aircraft, book, 546. 
in dentistry, 79 (see a lso A llo y s :  

D enta l alloys). 
in shipbuilding, 451. 
intermetallic compounds, b ib lio 

graphies, 39, 589 ; crysta l structure, 
157 ; form ation, com pression in, 
155; H um e-R othery rule, 14, 219, 
284, 426, 589, 590 ; m ercury
m eth od, 341 ; m eth ods for d e tec 
tion , 583 ; m odern v iew s, 583 ; 
space la tt ice  of “ berthollides,” 
289 ; structure, review , 589 ; th eory,
155.

inverse segregation, 154. 
light. See A llo ys  : A lu m in iu m  a lloys , 

M agnesium  alloys , & under nam es of 
alloys, 

low-expansion, 148. 
low-melting point, 282, 404. 
magnetic, induction  m elted , booklet, 

4 1 0 ; structure, 678. 
magnetostrictive, w ith  low  tem p.

coeffs. of frequency, 375. 
phase boundary energies in  pure 

electroneutral phases, 586. 
phase changes, detn . of gas soly. as 

guide to , 151. 
phase equilibria of third order, 155, 219, 

422, 510.
photoelectric effect, extern al, se le c 

t iv ity , 681. 
poly nary, form ation of com pds., d e te c 

tion , 511. 
preparation by sintering, 148. 
quaternary, equilib . d iagr., rep resen t

a tion , 465. 
radioactive, use in stu d y  of m eta ls , 142. 
reproducibility of mould shapes, 621.
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segregate structures. See W idm an- 
statten structure. 

shock-resistance, 369.
Single crystals. See Sing le  crystals. 
solid, reactions in, 342. 
solid solutions, accom panied by  

form ation of chem . com bination, 
curves of fusion , 284 ; age-harden
ing. See Age-hardening  ; e ffe c t  of 
cold-work on elect, resistance, 
419; form ation, 512; hetero
gen eity , 584 ; m agnetism  & atom ic  
sta te  of, 219 ; m ethods for studying  
therm al changes during transform" 
ation s, 155; orderly atom ic distri- 
bution, criterion for occurrence, 588 ; 
prodn., adsorptive grow th and, 57 \ 
supersatd ., prem ature pptn ., 13; 
ternary, e lect, con d u ctiv ity , 584 • 
th eory, 99, 155; transform ation, 
theory, 422, 510 ; undercooled,
theory, 219; un stab le, w ith a n o
m alous la tt ice  const., 425. 

s o lu t io n  of 
high melting 
point metals 
by low  m .p. 
m etals, 584. 

statuary, 404. 
strength : 

weight ratio,
14.

stresses, pro
longed, 466.

superconduc- 
t i V e , b e 
h a v i o u r ,
422 ; m agnetic properties & critical 
currents, 422, 676 ; penetration  
by m agnetic field , 219, 576,
585.

superconductivity, 466, 681 ; d istu rb
ance by  elect, current, 219. 

super-hard. See A llo ys  : Super-hard , 
T a n ta lum  carbide, T ungsten  carbide, 
&c., & under nam es o f a l lo y s : 
Carboloy, Pobedit, W id ia , &c. 

ternary, book, 269; e lect, conduc
t iv ity , 584 ; form ation of com pds., 
detection , 511 ; vapour tensions & 
activ ities  o f partly  & com pletely  
m iscible m eta ls  in , 377. 

transformations, in solid sta te , 155; 
of second order, 683 ; tem p s., 370 ; 
therm al changes during, m ethods  
for stu d y , 155. 

ultra-light. See A llo ys  : D ow metal,
E lek tron , M ag n esiu m  alloys, &c. 

weight %-mol. % nomograph, 189. 
welding. See W elding. 
with metalloids, prepn., 55.

Alloys & compounds—

AP 33, 
founding, 671. 
properties, 671.
working & heat-treatm ent, 671. 

A.R. alloy, properties, 573.
Acrite, m etallographic tests, 57.

Alloys & compounds—
Albondur, corrosion. See Corrosion. 
Aldrey (see also A llo ys  : A lu m in iu m -  

m agnesium -silicon  alloys ), 
age-hardening. See Age-hardening. 
cables, 186; breaking length , 186; 

conditions of delivery , 541 ; pro
perties, 314. 

corrosion. See Corrosion. 
corrosion-fatigue. See Corrosion- 

fa tigue. 
creep limit, 96.
hardness, effect of heat-treatm ent, 

337.
mechanical properties a t low  tem ps., 

422.
overhead conductors for tram w ays, 

&c., 35.
preparation, com parison of m ethods,

371.
wire, alternate bend strength, 438 ; 

conditions of delivery, 541.
Aldural G, sh eet & strip, Brit. Air 

Min. specifications, 733.
Allegheny metal, 

corrosion. See 
Corrosion.

Alpax (Silumin) 
(see also A lu -  
m in iu m -s ilico n  
alloys), 

action of boiling 
acids, 17. 

action of boiling 
linseed oil, 17. 

casting. See  
C asting o f  S i lu 
m in .

castings, properties, 250. 
corrosion. See Corrosion o f S ilu m in .  
effect of impurities, 670. 
electrolytic production, direct, 239,

703.
endurance strength of castings,

95.
in gas industry, 78. 
melting. See M elting  o f S ilu m in .  
modification, th eory, 220, 371. 
pressings, properties, 186.
Sheet, m ech. properties, 671 ; use in 

aircraft industry, 671. 
solubility of sodium, 462. 
thermal conductivity, 462. 
welds, im pact strength , 7 7 . 

Alpax-Alpha (Silumin-a) age-hardening. 
See A ge-hardening o f S ilu m in -  
A lp h a .

Alpax-Beta (Silumin-^), 
castings, B rit. Air Min. specifications,

mechanical properties, 96. 
Alpax-Gamma (Silumin-y), 

castings, B rit. Air Min. specifications,

mechanical properties, 96. 
properties, 8. 
uses, 8.

Alsichrom, m elting po in t, 148.
Altmag, w elding. See W elding.
Aludur, effect of im purities, 670.

815

ALLOYS
A lloy system s are indexed in the order 

of th e constitu en t w hose initial letter  
com es first in th e alphabet, e.g. A lu m in 
ium -copper, C opper-nickel, T in -z in c ,  and 
w ithout regard to  percentage com posi
tion. Trade nam es of alloys are inserted  
in alphabetical order.
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Alloys & compounds—
Alufont,

castings, u se  in  large arc furnaces, 
639, 732. 

tensile properties, 50.
Alumag,

corrosion. See Corrosion. 
properties, 231.

Aluman, roofing, 123.
Alumina, estim ation . See A nalysis.
Aluminium alloys (see a lso A lloys :

A .P . 33, A ldrey, A lpax , A ltmag, 
A lu fon t, A lum ag, A lum an, A n ti-  
corodal, B .B .,  Birmabright, Cer- 
alum in, D .M . 31, Duralite, B u r - 
alum in, H idum in ium , Hydronalium , 
K.-iS. Seewasser, Lautal, M agnalium , 
M angal, N .A .,  N iiral, Peraluman, 
Webbite, Y -alloy), 

age-hardening. See Age-hardening. 
analysis. See Analysis. 
annealing. See Annealing. 
anodic oxidation. See Anodic oxida

tion.
antifriction, as  su b stitu te  for tin -base  

B a b b itt, 569. 
atomic properties, 213. 
bars, B rit. Air Min. specifications, 733. 
bibliography, 1.
binary, correlation of equilib . con 

d ition s, 7, 94 ; effect of add ns., 
504 ; high -grade, search  for, 504 ; 
rev iew , 461. 

book, 266.
cast, im provab le by  heat-treatm en t, 

148 ; ten sile  properties com pared  
w ith  iron & stee l, 50. 

castability, 177. 
casting. See Casting. 
castings, design , 177 ; ind ustry  in  

1934, 543 ; properties, 250 ; shrink
age, 95 ; shrinkage cracks, 29. 

chromium-plating. See Deposition. 
colouring. See Colouring. 
compositions, 1.
constitution, book, 132 {review). 
containing iron, elect, resistance after  

h eat-trea tm en t, 213. 
corrosion. See Corrosion. 
creep, 336, 671. 
cylinder heads, 262. 
cylinders, I.C.E., 79. 
decorative metalwork, 402. 
die-casting. See Die-casting. 
die-castings, B rit. A ir Min. specifi

cation s, 486. 
dimensional stability, effect of e leva ted  

tem p s., 95. 
doors, 187.
drawing. See Drawing. 
drilling. See Drilling. 
effect of heat-treatment, 396. 
effect of impurities, 670 ; rev iew , 569. 
effect of titanium compounds, 126, 

542.
electrical resistance, effect of iron, 213. 
electrode potentials of structural com 

pon en ts, 427. 
endurance strength of castings, 95,

281.

Alloys & compounds—
Aluminium alloys,

fabricating characteristics, 1. 
fatigue, effect of n otch es, 5. 
for casting, h eat-treatab le , 96 ; rev iew ,

372.
for die-casting, 251. 
for pistons, com pn., 51; properties 

a t  h igh  tem p s., 51 ; structure, 51. 
forging. See Forging. 
foundry characteristics, 1. 
gas cylinders, 262, 732. 
grinding. See Grinding. 
handbook, 491.
heat-treatment. See Heat-treatment. 
high-strength, 582. 
history, 731. .
homogeneity, stu d y  b y  coloured in d i

cators, 158. 
identification b y  chem . m ethods, 

106.
in aircraft, 645 ; requirem ents, 1. 
in aircraft motors, 403. 
in architecture, requirem ents, 1 . 
in automobiles, 127, 639; req u ire

m en ts, 1 . 
in electric motors, 78. 
in funicular railway, 732. 
in household appliances, 1. 
in machine construction, 401. 
in military bridges, 542. 
in Naval machinery, 37. 
in railway work, 124, 315; require

m ents, 1. 
in shipbuilding, 79, 449. 
in transport, 79, 185, 186, 732.
LIV. See A lloys : Lautal. 
lattice constitution, 213. 
literature, rev iew , 281. 
loom pickers, 124. 
machining. See M achining. 
magnetic susceptibility, 51. 
mechanical properties, 1; effect of 

com pn., 212, 337, 671. 
melting. See M elting. 
metallographic etching, 682. 
metallography, book , 132 {review). 
microstructure, 284. 
milling. See M illing. 
nickel plating. See Deposition. 
painting. See Painting. 
pistons, 262 ; d evelop m en t o f design, 

449 ; E lnural process for m anuf., 
401.

plating on. See Deposition. 
polishing. See Polishing. 
precipitation-hardening. See Age- 

hardening. 
pressing. See Pressing.
pressings, in  transport, 186.
protection, 103; see  a lso Anodic 

oxidation, Deposition, Painting, Pro- 
talizing, &c. 

protective coatings on, prodn ., 158. 
qualities, te s t, 1.
R.R. See Alloys : U .K . alloys, 
riveting. See Riveting. 
rods for locom otives, 541. 
rolling. See Rolling. 
roofing, 123.
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Alloys & compounds—

Aluminium alloys,
rotor conductors, cast, 541, 639. 
sand-castings, Brit. Air Min. specifi

cations, 486. 
sawing. See Saw ing . 
screw stock, free-cutting, 396, 446. 
self-hardening, 51. 
service characteristics, 1. 
sheets, B rit. Air Min. specification, 

733. 
ski-stocks, 187. 
soldering. See Soldering. 
solid solubility curve, d etn ., 7. 
solubility of sodium, 462. 
standards, German, 261, 541. 
strip, B rit. Air Min. specification, 733. 
surface treatment, 1, 61, 519, 523, 

695; see also A n o d ic  oxidation , 
D eposition , P a in tin g , &c. 

technology, books, 411, 493. 
thermal conductivity, 462. 
thermal expansion, book, 193 (review). 
trade designations, 1. 
turning. See T u rn in g . 
uses, 34 ,185 , 731; in  German ind ustry , 

541; see also entries above, 
volume changes, on solidification, 279. 
welding. See W elding. 
wire alloy 3. See A llo ys  : A ldrey . 
working, book, 194 (review). 
wrought, for structural appns., 639 ;

m anuf., 70.
Y. See A llo ys  : Y-a lloy .

Aluminium-barium alloys, constitu tion , 
461.

Aluminium-brasses, 
hardness, effect of addns., 505. 
oxidation, 515.

Aluminium-“ bronzes ”  (see also A llo ys:  
A lu m in iu m -co p p e  alloys), 

a -,m eeh . properties, 418. 
casting. See Casting. 
constitution, ^-transform ation, 512;  

see a lso A llo ys  : A lu m in iu m -c o p 
per alloys. 

corrosion. See Corrosion. 
die-casting. See D ie-casting. 
forging. See Forging. 
grain-size, relation  to dendrite fine

ness, 585. 
hardening, phenom ena, 372, 572. 
hardness, effect of addns., 505. 
mechanical properties, 338, 582 ; effect 

of addns., 149. 
moulding. See M ould ing . 
oxidation, 515. 
paint. See A lu m in iu m .  
powders, 544. 
structure, 97. 
uses, 338.
valve seats, w ear, 126.

Aluminium-cadmium-magnesium alloys, 
constitution, 670. 
wrought, m ech. properties, 373.

Aluminium -  cadmium -  magnesium-zinc 
alloys, w rought, m ech. properties,
373.

Aluminium-cadmium-zinc alloys, pro
perties, 372.

Alloys & compounds—
Aluminium-carbon system, constitu tion , 

461.
Aluminium-chromium alloys, therm al 

expansion, 193.
Aluminium -  chromium -  cobalt -  iron 

alloys, heat-resistant, 571.
Aluminium-chromium-iron alloys (see 

also A lsichrom , K a n th a l , M egapyr, 
Perm atherm ), 

electrical properties, 571. 
heat-resistant, 570, 571. 
wires, for electrical heating, 570, 571.

Aluminium -  chromium -  nickel alloys, 
therm al expansion, 193.

Aluminium-cobalt alloys, therm al e x 
pansion , 193.

Aluminium compounds, book, 132 
(review).

Aluminium-copper alloys (see also  
A lloys  : A lu m in iu m -“ bronzes ” ), 

age-hardening. See A ge-hardening . 
casting. See Casting. 
constitution, 7, 145, 284, 573 ; jS- 

transform ation, 282 ; interm ediate  
phase in hypereutectoid  a lloys, 
673; solid  soly. of copper, 94. 

corrosion. See Corrosion.
CuA1.2, m echanism  of p p tn ., 512. 
deformation resulting from  heat- 

treatm ent, 461. 
diffusion of copper from , into pure 

alum inium  coatings, 146. 
electrical conductivity, 571, 676. 
electrical resistance, effect o f pp tn .- 

hardening, 370. 
electrolytic production from  w aste, 

608.
foundry practice, 622. 
hardness, effect of quenching strains, 

7, 95.
improvement by addn. of m agnesium , 

145.
inverse segregation, 154. 
lattice parameter, effect of quenching  

strains, 7, 95. 
magnetic susceptibility, 5 1 ; change  

during ageing, 95. 
properties, 622.
solid solubility of copper, effect of 

surface strain, 94 ; effect of tim e of 
annealing, 146. 

solid solutions, supersatd ., decom pn. 
as resu lt o f p lastic  deform ation & 
annealing, 670. 

specific heat, true, 370. 
structure, effect o f pu rity  o f a lu m in 

ium , 1 .
thermal conductivity, 571, 676. 
thermal expansion, 193. 
thermal resistance, effect of pp tn .- 

hardening, 370. 
volume changes on solid ification , 154.

Aluminium-copper-iron alloys (see 
also A llo ys  : C orrix ),

Al2Cu2Fe, 511. 
hardeners, prodn., 30. 

Aluminium-copper magnesium alloys, 
Al6Mg4Cu, 511 ; isom orphism , 593. 
mechanical properties, 145.
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Alloys & compounds—
Aluminium copper -  magnesium -  zinc 

alloys, solid  so ins., 593.
Aluminium -  copper -  manganese alloys 

(see also A llo ys  : H eusler’s alloys), 
hardeners, prodn., 30.

Aluminium -  copper -  manganese -  tin 
alloys, properties, 675.

Aluminium copper-nickel alloys, 
Al5NiCu2, 511. 
constitution, 338. 
mechanical properties, 341, 678. 
wrought, properties, 338.

Aluminium-copper silicon alloys (see  
also A llo ys  : L au ta l), 

constitution, 7.
Aluminium-copper-tin alloys, properties,

674.
Aluminium-copper-titanium alloys, con 

stitu tion , x-ray  stu d y , 686.
Aluminium-copper-zinc alloys. See  

A llo ys  : A lu m in iu m -b ra sses .
Aluminium-gallium alloys, 

constitution, 146. 
magnetic susceptibility, 51.

Aluminium-germanium alloys, m agnetic  
su scep tib ility , 51.

Aluminium-gold alloys, crysta l structure  
of cubic p h ase, 468.

Aluminium-indium alloys, m agnetic  
su scep tib ility , 51.

Aluminium-iron alloys, 
compounds, 341. 
decomposition, 146. 
electrolytic preparation, 64.
FeAl3, crysta l structure, 99, 406, 423, 

512.
non-metallic inclusions, 282, 681. 
oxidation-resistance at high tem ps. ,147. 
physical properties, 213. 
thermal expansion, 193. 
transformations, 279, 671.

Aluminium-iron-carbon alloys, co n sti
tu tion , 213.

Aluminium-iron nickel alloys, 
analysis. See A n a lys is . 
bibliography, 39. 
magnetic reluctance, 579. 
with high coercive strength, 579.

Aluminium-iron silicon alloys,
Al6Fe2Si3. 511. 
constitution, 147, 337.

Aluminium -lithium alloys, m agnetic  
su scep tib ility , 51.

Aluminium-magnesium alloys (see also  
A llo ys  : B irm a b r ig h t), 

age-hardening. See A ge-hardening. 
burning, lig h t from , 655. 
constitution, solid soly. of m agnesium , 

371 ; soly. of a lum inium , 568, 677. 
corrosion. See Corrosion. 
electrolytic production in cryolite bath, 

608.
grain-size, relation  to dendrite fineness,

585.
in shipbuilding, 449. 
magnetic susceptibility, 51. 
mechanical properties, effect of com pn., 

280, 462 ; effect of pu rity , 280, 
462, 503.

Alloys & compounds—
Aluminium-magnesium alloys, 

oxidation, 515.
precipitation reactions, 569, 671. 
protected, corrosion tests, 164. 
quenching stresses, 569, 671. 
reflectors, in  astronom y, 640. 
solid solutions, decom pn., k in etics, 

568 ; m ech. properties, 280 ; super - 
sa td ., decom pn., 8. 

specific heat, true, 370. 
ultra-light, structural, 8. 
welding. See W elding. 
wrought, m ech. properties, 373.

Aluminium-magnesium-silicon alloys 
(see a lso A llo ys  : A ld rey ),  

constitution, 508.
Aluminium-magnesium-zinc alloys, 

constitution, solid  so ly . of MgZn2, 
671. 

hardening, 503. 
improvement, book, 40.
Mg3Zn3Al2, isom orphism , 593. 
properties, 578 ; effect of low  tem p .,

645.
solid solutions, supersatd ., decom pn., 

8.
Aluminium-manganese alloys, m agnetic  

su scep tib ility , 51.
Aluminium-manganese-tin alloys, 

constitution, 50, 147, 281. 
properties, 50, 147, 281. 
segregation, 50, 147, 281.

Aluminium-Monel metal, m ech. proper
ties , 341.

Aluminium-niekel alloys, con stitu tion , 
95.

Aluminium oxide, estim ation . See
A n a ly s is .

Aluminium-silicon alloys (see also A llo ys  : 
A lp a x  {S ilu m in ) , N ü ra l, &c.), 

castings, B rit. Air Min. specifications, 
487.

constitution, 7, 573; solid  so ly . of 
silicon , 96, 213. 

corrosion. See Corrosion. 
crystal structure (norm al & m odified), 

378.
electrolytic production, direct, 703. 
mechanical properties, 96 ; effect of 

com pn., 212, 337, 671. 
modification, 371. 
pistons, d evelopm ents, 640. 
segregation, preven tion , 147. 
solid solutions, decom pn., k inetics, 

570, 671. 
thermal expansion, 193.

Aluminium-silver alloys
8  reaction, 342.
constitution, 679.
crystal structure of cubic phase, 468. 
decomposition, 342. 
electrical conductivity, effect o f tim e, 

342.
magnetic susceptibility, 51.

Aluminium-tin alloys, properties, 375.
Aluminium-titanium alloys (see also  

Webbite), 
constitution, 147. 
electrolytic production, 608.
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Aluminium zinc alloys,
age-hardening. See Age-hardening. 
constitution, 592 ; eutectoid  trans

form ation, 50 ; eu teeto idal de- 
eom pn. of jS-phase, 13, 681 ; x-ray  
analysis of £-phase, 157, 6 8 6 ;
x-ray stu d y , 147, 503. 

corrosion. See Corrosion. 
creep, abnorm al, during transform a

tion , 336. 
inverse segregation, 154. 
magnetic susceptibility, 51. 
pipes, in water & gas services, 738. 
thermal expansion, 193. 
volume changes on solidification, 154. 

Amalgams. See A llo ys  : M ercury  alloys. 
Ampco, uses, 487.
Anticorodal, 

castability, 177.
clamp for free transm ission lines, 

35.
forging. See Forging. 
pressing. See Pressing. 
pressings, properties, 186. 
ski-stocks, 187.

Anti-friction alloys. See A llo ys  : B ea r
ing  alloys, W hite m etals, &c., & 
under nam es o f con stitu en t m etals. 

Antimony alloys. See also A llo ys  : 
B abbitt metals, B earing  alloys, W hite  
metals, &c.

Antimony-cadmium alloys,
CdSb, free energy & h eat of form ation, 

463, 672. 
constitution, 435. 
electrode potentials, 435. 

Antimony-copper alloys, crysta l struc
ture o f Cu2Sb, 593.

Antimony-copper-iron alloys, con stitu 
tion , 149.

Antimony-copper-tin alloys (see also  
A llo ys  : Pewter, & c.), 

corrosion. See Corrosion o f  T in — 
antim ony-copper alloys. 

Antimony-iron alloys, constitu tion , 672. 
Antimony-lead alloys, 

buffing. See B uffing. 
corrosion. See Corrosion. 
creep strength, 576.
electrochemical behaviour in storage  

cells, 528, 703. 
shrinkage, 576. 
tubes, tensile  properties, 215, 507. 

Antimony-lead-tin alloys, 
constitution, 373. 
in suspension bridges, 735. 

Antimony-lead-zinc alloys, in suspension  
bridges, 735. 

Antimony-magnesium alloys, m iscib ility  
of M g3Sb 2 and Sb2Z n3, 98. 

Antimony-magnesium-tin alloys, corro
sion. See. Corrosion. 

Antimony-magnesium-zinc alloys, 
corrosion. See Corrosion. 
properties, 578. 

Antimony-platinum alloys, constitu tion , 
216.

Antimony-thallium alloys, crystal struc
ture of T ljSb2, 16.

Alloys & compounds— 
Antimony-tin alloys, 

constitution, 594. 
corrosion. See Corrosion. 
crystal structure, 594. 
single crystals. See Sing le  crystals. 

Antimony-tin-zinc alloys, 
activity of zinc, 377. 
constitution, 337. 

Antimonv-zinc alloys, 
miscibility of M g3Sb 2 & Sb2Zn3, 98. 
vapour tension & activity, 377. 

Armite, 313.
Arsenic-cadmium alloys, crystal struc

ture, 594.
Arsenic-cobalt alloys, crystal structure,

593.
Arsenic-iron alloys, 

crystal structure, 593 ; of F e 2As, 593. 
Arsenic-lead alloys, constitu tion , 507. 
Arsenic-magnesium-zinc alloys, proper

ties, 578.
Arsenic-manganese alloys, crystal struc

ture, 593.
Arsenic-nickel alloys, N i3A s2, tw o-d im en

sional superstructure, 378.
Arsenic-tin alloys, 

constitution, 594. 
crystal structure, 594. 

Arsenic-zinc alloys, crysta l structure,
594.

Asarcoloy No. 7, 463.
Avional. See A lloys  : D u ra lum in .
AZF, 71. 
AZG, 71.
B.B. alloy,

composition, 728. 
welding. See W elding.

Babbitt metals (see also A llo ys  : B earing  
alloys, W hite m etals, &c., & under 
nam es o f con stitu en t m etals), 

analysis. See A n a lys is . 
bearings, pouring v. spraying, 643, 644. 
bonding to steel & bronze, 53. 
cracking in severe service, 10, 12. 
effect of low temperatures, 420. 
effect of lubricants, 487. 
failure in  severe service, 53. 
melting furnaces. See Furnaces. 
phases, x-ray stu d y , 1 1 . 
pounding tests, 12.
Russian standards, 644. 
spraying. See S p ra yin g . 
tin-base, su b stitu te  for, 569. 
wear, 109, 152.

Bahnmetall. See C a lc iu m -lea d -so d iu m  
alloys.

Barium-mercury alloys, e lectrode p o ten 
tia l, 704.

Barium-nickel alloys, properties, 215. 
Barium-thallium alloys, crysta l stru c

ture, 589.
Barronia, corrosion. See Corrosion. 
Bearing alloys (see also A llo ys  : B abb itt 

m etal, B ronzes, Qlievor, Satco , W hite  
m etals, &c., & under nam es of con
s titu en t m etals), 

aluminium-base, 569. 
analysis. See A n a ly s is . 
brass, com pared w ith  bronze, 214.
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Alloys & compounds— 
Bearing alloys,

bronze, therm al expansion , pam phlet, 
84.

cadmium-base, 463, 733 ; properties, 
213.

comparison, 464. 
compositions, 582.
constitution. See under nam es of 

con stitu en t m etals, 
effect of lubricants, 487. 
failure, 464.
finishing, apparatus for, 361. 
for centrifugal fans, te s ts , 340. 
for severe service, im p rovem ent, 10 , 

12.
friction & lubrication , 582. 
initial wear, 55.
lead-base, hardened w ith  a lka li & 

alkaline earth  m eta ls , properties, 
5 2 ; hardening, 507 ; ind en tation  
te sts , effect of flow , ageing, & p ro
longed  heatin g , 11  ; pounding tests , 
12; properties, 36, 282, 676;
ten sile  te sts , 11; u ses, 3 6 ; w ith  
h igh  copper con ten t, 215. 

lubrication, 464.
mechanical properties, effect o f low  

tem p s., 420. 
metallographic etching, 682. 
properties, review , 451. 
requirements, 464. 
review, 464. 
selection, 451. 
service conditions, 464. 
stress distribution, 464. 
structure, significance, 582. 
testing. See Testing . 
tin-base, failure in  railw ay ax les, 12 ; 

in d en ta tion  te s ts , effect of flow, 
ageing, & prolonged h eatin g , 11  ; 
pounding te s ts , 12  ; ten sile  te sts , 1 1 . 

wear, 464.
white metal, behaviour w hen subjected  

to  deform ation te s ts , 11 ; B rit. Air 
Min, specification, 4 8 8 ; casting. 
See  C a stin g ; cracking, 10, 12, 36; 
for severe service, im provem ent, 
10, 1 2 ; im portance of ph ysical
structure, 582 ; ind en tation  tests, 
effect of flow , ageing, & prolonged  
heatin g , 1 1 ; pounding tests , 1 2 ; 
tensile  tests, 1 1 .

Beryllium alloys,
atomic properties, 213. 
lattice constitution, 213. 
properties, 41. 
review, 672. 
uses, 41, 403.

Beryllium-“ bronzes ”  (see a lso B e r y l
liu m -co p p er  alloys), 

in machine construction, 505. 
mechanical properties, 505, 572. 
physical properties, 505.

Beryllium-copper alloys,
constitution, com pounds, 463 ; x-ray  

analysis of ¿3-phase, 157, 686. 
corrosion. See Corrosion. 
crystal lattice distortion , 592, 686. 
heat-treated, 420.

Alloys & compounds 
Beryllium-copper alloys,

heat-treatment. See H eat-treatm ent. 
manufacture, 673. 
mechanical properties, 673. 
metallography, 673. 
moulds for p lastics, 734. 
physical properties, 673. 
soldering. See Soldering. 
uses, 673. 
wear, 673.
welding. See W elding.

Beryllium-copper “ bronzes.” See
A llo ys  : B ery lliu m -co p p er  alloys.

Beryllium-copper-nickel alloys, cutting  
too ls , non-sparking, 643.

Beryllium-copper-tin alloys, con stitu 
tion , 150, 675.

Beryllium-gold alloys, crysta l structure  
of A u B e5, rela tion  to  cubic AH , 
structure, 593.

Beryllium-iron alloys,
constitution, 338, 697 ; com pounds, 

463.
Beryllium-nickel alloys, com pounds, 463.
Beryllium-palladium alloys, crysta l struc

ture of P d B e5, relation  to  cubic A B 2 
structure, 593.

Birmabright, 
cruiser, 79.
sheet and strip , B rit. A ir Min. specifica

tion , 733.
Birmasil Special, castings, B rit. Air Min. 

specifications, 733.
Bismuth alloys,

single crystals. See S in g le  crystals. 
uses, 733.

Bismuth-cadmium alloys, 
density, 281. 
electrical resistance, 281. 
Hall effect, 281. 
specific heat, 281. 
thermoelectric power, 281.

Bismuth-cadmium-thallium alloys, con
s titu tion , 680.

Bismuth-gold alloys,
Au2Bi, crysta l structure, 378. 
constitution, 378.

Bismuth-lead alloys, 
diamagnetism, 681. 
electrical conductivity, 681. 
superconductivity, 422, 676.

Bismuth-lead-thallium alloys, con stitu 
tion , 680.

Bismuth-lithium alloys, 
constitution, 343. 
crystal structure, 589.

Bismuth-magnesium-zinc alloys, proper
ties , 578.

Bismuth thallium alloys, 
constitution, y -phase, 680. 
crystal structure, 61, 218. 
electrochemical study, 218. 
superconductive, p enetration  b y  m ag

n etic  field , 219, 576, 585. 
superconductivity of B i6T l3, 585, 681.

Bismuth-tin alloys, 
diamagnetism, 681. 
electrical conductivity, 681. 
properties, 375.
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Blekor, durab ility , 582.
Borium (see a lso T ungsten  carbide), 

durability, 582.
Boron carbide, 

as abrasive, 397.
impact abrasion hardness, 510, 681. 

Brass(es) (see also A lloys  : A lu m in iu m — 
bras8esy L ead—brasses. M anganese— 
brasses, N icke l-b rass  es, T u n g u m , 
&c., & under nam es of constitu en t 
m etals),

a - , cold-rolled, hardness & la ttice  
distortion , 157; crystal la ttice  
distortion , 686 ; deform ation lines, 
15; single crystals. See Sing le  
crystals.

(a -f- ^), effect of m anganese, 676.
/?-, transform ation, 675; transform a

tion  poin t, effect of nickel, 215; 
wire, effect of m ethod of working  
on crystal orientation , 16.

Admiralty, prevention of corrosion in  
oil refineries by use of am m onia,
697.

age-hardening. See Age-hardening. 
aluminium—. Sqq A llo ys  : A lu m in iu m -  

brasses. 
analysis. See A n a lys is . 
annealing. See A nnea ling . 
bearing properties com pared w ith  

bronzes, 214. 
bolts, im pact & sta tic  tensile properties, 

339. 
book, 82.
borings, sepn. from w hite  m etal, 179. 
buffing. See B uffing. 
casting. See C asting. 
casting skin, rem oval from  rolling  

bars, 535.
cold-worked, x-ray line sharpness, 

relation to high-tem p, stab ility , 16. 
colouring. See Colouring. 
“ composition,”  castings, A .S.T.M .

specifications, 125. 
constitution. See A llo ys  ,* Copper— 

zinc  alloys. 
corrosion. See Corrosion. 
creep, abnorm al, during transform a

tion , 336 ; correlated w ith  x-ray  
line broadness, 16. 

crystal lattice, fine structure of x-ray  
absorption edges of copper & zinc,

deep-drawing. See D raw ing. 
degassing. See Degassing. 
density m easured by  x-rays, 9. 
deoxidation. See D eoxidation. 
deposition. See D eposition . 
die-casting. See D ie-casting . 
diffusion of zinc, 209. 
drawn cups, crysta l orientation , 15. 
effect of aluminium. See A llo ys  : 

A  lu m in iu m —brasses. 
effect of iron. See A llo ys  ; Copper— 

iro n -z in c  alloys. 
effect of lead. See A llo ys  ; L e a d -  

brasses.
effect of manganese. See A llo ys  : 

M anganèse-brasses.

Alloys & compounds—
Brass(es),

effect of nickel (sm all am ts.), 52 ;
see also A lloys  : N icke l— brasses. 

effect of silicon. Sqq A llo ys  : S ilic o n -  
brass es. 

elastic modulus, 667. 
elongation values, 27. 
fatigue, a t  low  tem ps., 355, 714;

effect of atm ospheric action , 383. 
for plumbing, qu ality  & uses, 125. 
French, 219. 
forging. See Forging. 
gas absorption, prevention b y  elect.

m elting, 716. 
grain-growthduringrecrystn ., 587, 684. 
grain-size, relation to dendrite fine

ness, 585. 
heat-treatable, pam phlet, 128. 
hot-working, 181.
impact strength a t  high tem p ., effect of 

iron, alum inium , & silicon, 339 . 
in air-conditioning plant, 487. 
in food industries, 734. 
in water services, 316. 
industry in 1935, 127. 
internal stress in rods, effect of red uc

tion  in area & shape o f die, 181. 
lead-. See A llo ys  : L ead—brasses. 
manganese—. See A llo y s  : M a n g a n 

ese—brasses. 
mechanical properties a t low  tem p s., 

501. r
melting. See M elting . 
nickel—. See A llo ys  : N ic k e l—brasses. 
oxidation, 615. 
penetration of steel, 726. 
photoelectric thresholds in  turned  

sta te , 93.
pipes, in sta lla tion , &c., in  plum bing  

services, 735. 
pressing. See Pressing. 
properties, book, 411 {review). 
protection of screws aga inst ox idation , 

231.
recrystallization, 587. 
red, cast, m ech. & p h ys. properties,

282.
reference book, 735. 
rods, cold-drawn, effect o f reduction  of 

area & shape of d ie  on internal 
stress & ten sile  properties, 181. 

rolling. See Rolling . 
rolling texture, 15, 100, 289. 
scrap, treatm ent, 72, 441. 
season-cracking, 664; prediction  of 

im m unity , 16 ; x-ray analysis, 505. 
segregation in ca st bo lts & bars, 463. 
service pipes, su itab ility , 518. 
shrink fits, frictional resistance, 97 . 
silicon—. See A llo ys  : Silicon^-brasses, 

d> C opper-silicon—zinc  alloys. 
single crystals. See S in g le  crysta ls.
67 . 33, effect of tem p. & annealing  

tim e on structure & m ech. proper
tie s  a fter cold-w ork, 57 4 . 

soldering. See Soldering. 
solid viscosity, 336. 
special, foundry practice, 717. 
specific heat, true, 370.



8 2 2 Subject In d ex
Alloys & compounds—

Brass) es),
spraying. See S p ra yin g . 
stamping. See S ta m p in g . 
statistics, U .S .A ., 734. 
tensile properties, of fla t test-p ieces, 

151 ; of rods, effect o f reduction  in 
area & shape o f d ies, 181. 

thermal conductivity, effect of cold- 
work, 277 ; of bars, 14. 

torsion diagram , 356. 
tubes, drawing. See Tube-draw ing  ; 

hydraulic te sts , 153; ten sile  proper
t ie s , 153. 

valve seats, wear, 126. 
welding. See W elding. 
wire-drawing. See W ire-draw ing. 
yellow, effect of lead , 574. 
zinc loss on heatin g , 90.

Britannia metal, 
buffing. See Buffing . 
preparation, 625. 
properties, 625. 
tarnishing, 19.

Bronze(s) (see also A llo ys  : B é r y l l iu m -  
bronzés, Caro bronze, O un-m etal, 
L ead-bronzes, N icke l-bronzes, P h o s
phor-bronze, S ilicon -bronzes, Z in c -  
bronzes, &c., & under nam es of 
con stitu en t m etals), 

a -, con stitu tion , x-ray  stud ies, 56, 289. 
aluminium-. See A llo ys  : A lu m in 

iu m —“ bronzes ”  & A lu m in iu m -
copper alloys. 

ancient, analyses, 611 ; Chinese, chem . 
stu d y , 318, 647 ; E g yp tian  sta tuary , 
technique of prodn., 739 ; sm elting, 
127 ; Sw edish, 265. 

annealing. See A n n ea lin g .  
at elevated temperatures, te sts , 339, 

675.
bearing, sliding properties, 316 ; th er 

m al expansion , pam phlet, 84. 
bearing liners, effect o f zinc, 214. 
beryllium-. See A llo y s  : B e r y l l iu m -  

“ bronzes."  
bolts, im p act & ten sile  s ta tic  properties, 

339.
cables, breaking len gth , 186. 
casting. See Casting. 
castings, bibliography, 358 ; factors 

influencing d en sity , 358. 
centrifugally-cast, treatm ent, 307. 
coinage, effect of b ism u th, 52. 
colouring. See Colouring. 
constitution, 96 ; see also A llo ys  : 

C o p p er-tin  alloys. 
corrosion. See Corrosion. 
creep, abnorm al, during transform 

a tion , 336. 
creep-strength, 339. 
degassing. See D egassing. 
deoxidation. See D eoxidation . 
dilatometric study of castings, 505. 
effect of additions, 573, 674. 
effect of casting temperature, 177. 
effect Of lead. See A llo ys  : L e a d -  

bronzes.
effect of manganese. See A llo ys  : 

C o p p er-m a n g a n ese -tin  alloys.

Alloys & compounds
Bronze(s), .

effect of nickel, 52 ; see  also A lloys .
N  ickel—bronzes. .

effect of zinc. See A l l o y s  : Z in c -
bronzes.

88 : 10 : 2. See A l l o y s  : O u n - m e t a l .  

embrittlement, 339. 
forging. See Forging. 
founding, 251.
fracture, yellow  & brown spots,

177.
gas absorption, preven tion  b y  elect.

m elting , 716. 
grain-size, relation  to  dendrite fine

ness, 585. 
hardening, 505. 
heat-treatable, p am p h let, 128. 
heat-treatment. See H eat-treatm ent. 
high-tin, h eat-treated , 282. 
history, 37, 80. 
in engineering, 316. 
in food industries, 734. 
lead-. See A llo ys  : Lead-bronzes. 
manganese-. See A llo y s  : M a n g a n 

ese-brass.
mechanical properties a t  low  tem ps., 

501.
medals, m an uf., h istory , 187.
melting. See M elting . 
nickel-. See A llo ys  : N icke l—bronzes.. 
porosity, of castings, 177, 675. 
phosphor-. See A llo ys  : P hosphor-

bronzes.
propellers, filling cav ita tion  ho les by  

spraying, 6 0 3 ; for high-speed  
boats, 449. 

properties, 573. 
removal of zinc, 440. 
segregation, 505.
silicon—. See A llo ys  : Silicon-bronzes. 
smelting, p rim itive, 127. 
soldering. See Soldering . 
special,properties, 674. 
specific heat, true, 370. 
spraying. See M eta l sp raying . 
stamping. See S ta m p in g . 
statistics, U .S .A ., 734. 
statuary, an cien t E gyp tian , technique  

of prodn., 739 ; care & preservation, 
472. 

structure, 97.
tensile properties, effect o f heat- 

treatm en t, 505. 
tinless, 373.
trolley wire, w ear & fatigue, 641. 
valve, castings, A .S.T .M . specifications,

124.
welding. See W elding. 
wires .a ltern ate  bend stren gth , 438. 

Cadmium alloys, 
atomic properties, 213. 
bearing, 463, 733 ; properties, 213. 
casting. See C asting. 
lattice constitution, 213. 

Cadmium-copper alloys, 
constitution, lim its of a-phase, 673. 
corrosion. See Corrosion. 
properties, 338.
trolley wire, wear & fatigue, 641.
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Cadmium-copper-silver alloys, 
antifriction, u seful ranges, 503. 
bearing properties, 96. 
constitution, 282 .

Cadmium—lead—thallium alloys, con sti
tu tion , review , 153. 

Cadmium-lithium alloys, 
constitution, 343. 
crystal structure, 589. 

Cadmium-magnesium alloys, 
complex, properties, 373. 
oxidation, 515. 
photo-tubes, 733. 
wrought, m ech. properties, 373. 

Cadmium-magnesium tin alloys, corro
sion. See Corrosion. 

Cadmium-magnesium-zinc alloys, 
corrosion. See Corrosion. 
properties, 578.
wrought, m ech. properties, 373. 

Cadmium-nickel alloys, 
bearing, 463. 
constitution, 96.

Cadmium phosphorus alloys, crystal 
structure, 594.

Cadmium-silver alloys, 
bearing, for m otor-cars, 281. 
constitution, e, y , and j8-phases, 372. 

Cadmium-tin alloys, 
constitution, 376, 500. 
crystallization of ingots, 683. 
grain-size, 376. 
hardness, 376.
single crystals. See S ing le  crystals. 
tensile properties, 376. 
vapour tension & a ctiv ity , 377. 

Cadmium-tin-zinc alloys, 
activity of cadmium & zinc, 377. 
deposition. See D eposition. 

Cadmium-zinc alloys, 
corrosion. See Corrosion. 
deposition. See D eposition . 
vapour-tension & activ ity , 377. 

Cæsium-sodium alloys, constitu tion , 54. 
Calcium-gold alloys, constitu tion , 506. 
Calcium-lead alloys, 

age-hardening. See A ge-hardening . 
crystal structure, 589. 
electro-chemical behaviour in storage  

cells, 528, 703. 
for storage-cell grids & plates, proper

ties, 507, 676.
Calcium-lead sodium alloys, 

age-hardening. See A ge-hardening . 
phases, x-ray stu d y , 1 1 . 
pounding tests, 12. 
re-melting. See M elting. 

Calcium-magnesium-zinc alloys, 
constitution, 508. 
mechanical properties, 508. 
preparation, 215, 508. 
properties, 578.

Calcium-silver alloys,
constitution, x-ray study , 378. 
crystal structure, 589.

Calcium thallium alloys, crysta l struc
ture, 589.

Carbides, high  m elting-poin t, properties, 
review , 680.

3  L

Alloys & compounds^
Carboloy (see also A llo ys  : Super-hard  

alloys & Tungsten  carbide), 
pamphlet, 319.

Caro bronze, tubes for bushes, Brit. 
Air Min. specification, 735.

Celsite, m etallographie tests, 57.
Ceralumin C, properties & uses, 213, 671.
Ceralumin D, 

die-castings, B rit. Air Min. specifica
tions, 486. 

sand-castings, Brit. Air Min. specifica
tion s, 486.

Cerium alloys, ehem . prepn., 555.
Cerium-lead alloys, crystal structure, 

589.
Cerium-magnesium alloys, crystal struc

ture of CeMg, 100.
Cerium-mercury alloys, prepn., 141.
Cerrobase, 404.
Cerrobend, 404.
Cerromatrix, 404.
Cerroseal, 404.
Chromium alloys (see also A llo ys  : 

A lsichrom , Inconel, K a n th a l, M ega- 
p y r , N ichrom e, P erm atherm , &c.), 

affinity for nitrogen, 570. 
corrosion. See Corrosion. 
review, 138.

Chromium-cobalt-carbon alloys, co n sti
tu tion , 570.

Chromium-cobalt-iron alloys, therm al 
expansion , 148.

Chromium-cobalt-tungsten alloys. See 
A llo ys  : Ste llite .

Chromium-gold alloys, 
electrical resistance, 9, 86. 
heat-treatment. See H eat-treatm ent. 
preparation, 9. 
thermoelectric power, 9, 584.

Chromium-iron alloys, 
bibliography, 570. 
constitution, 215.
in stainless steel production, com pn.

& im purities, 54. 
mechanical properties, effect of tem p ., 

570.
melting points, 148. 
non-metallic inclusions, 282, 681.

Chromium-iron-carbon alloys, m ech. 
properties, effect o f tem p ., 570.

Chromium-iron-nickel alloys (see also  
A llo ys  : Inconel, N ichrom e, &c. ), 

creep, 93.
electrical properties, 571. 
fatigue limit, im provem ent, 716. 
for electrical heating elements, 

A.S.T.M . specifications, 643 ; pro
perties, 571. 

mechanical properties, 571.
Chromium-iron-nitrogen system, co n 

stitu tion , x-ray  s tu d y , 343.
Chromium-iron-silicon alloys, 

creep, 93.
solubility of carbon, 503.

Chromium-magnesium-zinc alloys, pro
perties, 578.

Chromium-nickel alloys (see a lso A llo ys  : 
Inconel, M egapyr, &c.), 

analysis. See A n a lys is .
VOL. 2
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Alloys & compounds—
Chromium-nickel alloys,

constitution, x-ray  s tu d y , 100. 
corrosion. See Corrosion. 
diffusion of hydrogen, 139. 
effect of furnace atmospheres, 374. 
electrical heating elements, proper

ties , 374, 509. 
electrical properties, 374, 571. 
for electrical heating elements, 509, 

678 ; A.S.T .M . specifications, 642 ; 
properties, 571. 

for electrical resistances, 642. 
forging. See F orging. 
heat-treatment. See H eat-treatm ent. 
in chemical technology, 187. 
in paper industry, 642. 
mechanical properties, 571 ; a t  low  

tem p s., 501. 
thermal properties, 374. 
wire-drawing. See W ire-draw ing.

Chromium-nickel-carbon alloys, co n sti
tu tion , 570.

Chromium-platinum alloys, 
constitution, 509. 
electrical resistance, 509. 
ferromagnetism, 342. 
hardness, 509.

Chromium steels, book, 266.
Cobalt alloys. See also A llo ys  : S te llite , 

&c.
Cobalt-gold alloys,

for electrical resistances, 340. 
thermoelectric force from 17-5° to 

2-5° K„ 584.
Cobalt-iron alloys, non -m eta llic  in c lu 

sions, 282, 681.
Cobalt-iron-nickel alloys. See A llo ys  : 

P erm invar .
Cobalt-iron-nickel-titanium alloys, m ag

n etic  properties, 148.
Cobalt-iron-tin alloys, con stitu tion , 418.
Cobalt-iron-titanium alloys, co n stitu 

tion , 418.
Cobalt-magnesium alloys, 

constitution, 374. 
density, 374. 
hardness, 374. 
melting points, 374. 
microstructure, 374. 
preparation, 374.

Cobalt-magnesium-zinc alloys, proper
t ie s , 578.

Cobalt-manganese alloys, ferrom agnet
ism , rela tion  of la tt ic e  param eter, 
216.

Cobalt-mercury alloys, decom pn., 503.
Cobalt-molybdenum alloys, con stitu tion , 

672.
Cobalt-molybdenum-carbon alloys, con 

s titu tio n , 148.
Cobalt-nickel alloys, 

constitution, 464. 
electrical conductivity, 464. 
electrical resistance, tem p , coeff., 

464. 
hardness, 464. 
magnetic properties, 464. 
thermal expansion, 464. 
thermoelectric force, 464.

Alloys & compounds—
Cobalt-palladium alloys, ,  . , u  

constitution, 584 ; m a g n e tic  study, • 
Cobalt-phosphorus alloys, c r y sta l

ture, 593. „ i,™
Cobalt-silicon alloys, crysta l struct , 

592. ...
Cobalt-tantalum-carbon alloys, con stit  

tion , 148, 680.
Cobalt-tin alloys, com pounds, 341. 
Cobalt-titanium-carbon alloys, c o n stitu 

tion , 148.
Cobalt-zinc alloys, com pounds, 341. 
Constantan, 

analysis. See A n a ly s is .  
corrosion. See Corrosion. 
fuse wire, m eltin g  tim e, 644. 
grain-size, rela tion  to  dendrite-fine- 

ness, 585.
Copper alloys (see also A llo ys  : B earing  

alloys, B ery lliu m -b ro n zes, Brasses, 
B ronzes, C onstan tan , C orrix, Ever- 
dur, O un-m etal, H erculoy, M an- 
ganese-brasses, M a n g a n in , N ic k e l-  
brasses, P .M .G. m etal, &c.), 

age-hardening. See Age-hardening. 
analysis. See A n a ly s is . 
annealing. See A n n ea lin g . 
binary, effect o f add ns., 504 ; high- 

grade, search for, 504. 
book, 82.
casting. See Casting. 
colouring. S ee Colouring. 
constitution, ^-transform ation , 282. 
corrosion. See Corrosion. 
cylinder heads, te s ts , 79. 
deoxidation. See D eoxidation . 
die-casting. See D ie-casting. 
diffusion of zinc, 90. 
dye kettles, 738.
electrical conductivity, 571, 676 ; rela

tion  to  th erm al co n d u ctiv ity , 571. 
enamelling. See E nam elling . 
for food industry, 187. 
for sea-water u se , 690. 
for super-heated steam, 690. 
forging. See F orging. 
foundry practice, effect o f m elting  

lo sses on cost, 623. 
hardness, change du e to grain- 

refinem ent by  per itectic  reaction, 8. 
in architecture, 542 ; b ook let, 648. 
in food industries, 734. 
in oil refinery, p reven tion  o f corrosion  

b y  use o f am m onia , 697. 
limit of proportionality, change due to  

grain-refinem ent by  p eritectic  re
action , 8. 

melting. See M elting . 
metallographic etching, 682. 
odour, 48.
polishing. See P olish ing . 
statistics, 734. 
substitutes, 37. 
taste, 48.
tensile properties, change due to  grain- 

refinem ent b y  p eritectic  reaction , 8. 
thermal conductivity, 571, 6 7 6 ; rela 

tion  to  e lect, co n d u ctiv ity , 571. 
welding. See W elding.
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Copper-cuprous oxide eutectic , structure 
& origin, 100.

Copper-gallium alloys, constitu tion ,
503.

Copper-gold alloys, 
constitution, 575 ; phases of variable  

com pn., 575 ; transform ations, 676. 
corrosion. See Corrosion .
CuAu, transition  o f la ttice , 338. 
crystal structure, 467 ; a t  high tem ps., 

424.
hardening during transform ation, 

effect of addns., 465. 
mechanical properties, 575. 
solubility in cyanide solutions, 18. 

Copper-indium alloys, constitu tion , 504. 
Copper-iron alloys, 

age-hardening. See A ge-hardening. 
book, 551 (review).
constitution, solid soly. of copper, 

x-ray stu d y , 149. 
non-metallic inclusions, 282 , 681 . 

Copper-iron-nickel alloys, 
constitution, m iseib ility  gap, 504, 505. 
deposition. See D eposition. 
magnetic properties, 9, 580. 
of high initial permeability, 580. 

Copper-iron-tin alloys, properties, 675. 
Copper—iron—zinc alloys, constitu tion , 

506.
Copper-lead alloys, 

bearings, effect of lubricants, 487. 
production, e lect., 703. 

Copper-lead-nickel alloys, bearings, fa il
ure, 10 .

Copper-lead-nickel-zinc alloys, co n stitu 
tion , liquidus poin ts, 151, 674. 

Copper-lead-tin alloys (see also A llo ys  : 
Lead-bronzes),

Roman mirror, chem . & m et. studv , 
574.

Copper-magnesium alloys, 
constitution, solid so ly . o f copper, 677. 
oxidation, 515. 

Copper-magnesium-nickel-zinc alloys,
solid  so ins., 593. 

Copper-magnesium-zinc alloys, proper
ties , 578.

Copper-manganese alloys, 
electrical conductivity, 571, 676. 
inverse segregation, 154. 
thermal conductivity, 571, 676. 
volume changes on solidification, 154. 

Copper-manganese-silicon alloys. See  
E verdur.

Copper-manganese-tin alloys, properties,
675.

Copper-mercury alloys, crysta l structure  
o f CuH g, 467.

Copper-nickel alloys, 
corrosion. See Corrosion. 
creep, correlated w ith  x-ray line broad

ness, 16. 
diffusion of hydrogen, 139. 
electrical conductivity, 571, 676. 
elongation values, 27. 
gyromagnetic effect, 660. 
heat-treatable, pam phlet, 128. 
melting. See M elting .

Alloys & compounds— Alloys & compounds—
Copper-nickel alloys, 

optical constants, 420. 
special, m ech. properties, 51. 
specific heat, true, 370. 
thermal conductivity, 571, 676. 
working ranges, 484. 
wrought, properties, 338. 

Copper-nickel-silicon alloys, 
age-hardening. See Age-hardening. 
creep, 673.

Copper-nickel-tin alloys (see also A llo ys  : 
N icke l—bronzes, &c.), 

corrosion. See Corrosion. 
Copper-nickel-tin-zinc alloys, con stitu 

tion , liquidus poin ts, 151, 674. 
Copper-nickel-tungsten alloys, for radium  

beam  therapy, 377. 
Copper-nickel-zinc alloys (see also A lloys  : 

N ic k e l-  brasses ), 
book, 650.
constitution, heterogeneous equilibria,

corrosion. See Corrosion.
deposition. See D eposition.
solid solutions, relation  betw een elect.

con d u ctiv ity  & com pn., 584. 
Widmanstatten structure, 215. 

Copper-oxygen system, solid  soly. of 
oxygen , 96.

Copper-palladium alloys, allotropie m od i
fication, k in etics & m echanism , 678. 

Copper-platinum alloys, e lect, con d u ctiv 
ity  a t  low tem p s., 572. 

Copper-praseodymium alloys, co n stitu 
tion , 98.

Copper-rhodium alloys, 
constitution, 217. 
crystal structure, 217.

Copper-silicon alloys, 
book, 38.
constitution, 7, 573. 
corrosion. See Corrosion. 
crystal structure of cubic phase, 468. 
ductile, 214.
electrical conductivity, 571, 676. 
in automobile industry, 127. 
inverse segregation, 154. 
mechanical properties, 573. 
plates, A.S.T.M . specifications, 124. 
rods, bars, & shapes, A.S.T .M . speci

fications, 124. 
sheets, A .S.T.M . specifications, 124. 
thermal conductivity, 571, 676. 
volume changes on solidification, 154. 

Copper-silicon-tin alloys, properties, 675. 
Copper -  silicon -  tin -  zinc alloys. See 

A llo ys  : H erculoy.
Copper-silicon-zinc alloys. See A llo ys  : 

S ilicon-brasses.
Copper-silver alloys, 

age-hardening. See A ge-harden ing . 
coinage (720), sp littin g  o f strip  on  

rolling, 54. 
constitution, x-ray  stu d y , 674. 
crystal structure, 594. 
inverse segregation, 154. 
precipitation of silver, d etection , 505. 
properties, effect of crysta l structure,

511.
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A llo y s  &  co m p o u n d s— 
C o p p e r-s ilv e r a llo y s ,

r e f in in g . See R efin ing . 
so lu b il i ty  in  c y a n id e  s o lu t io n s ,  18. 
v o la t i l iz a t io n  through chloride, 502. 
v o lu m e  c h a n g e s  on solidification, 154. 
W id m a n s t 'i t te n  s t r u c tu r e ,  156, 683. 

C opper s ilv e r  z in c  a l lo y s  (see also A llo ys:  
Solders),

s o lid  s o lu t io n s ,  relation  betw een  elect, 
con d u ctiv ity  & com pn., 584.

C opper - t i n  a l lo y s  (see also A llo ys  : 
B ronzes, G un-m etal, &c.), 

c o n s t i tu t io n ,  12 ,96  ; /^-transformations, 
2 82; so ly . lim its  o f a-phase, 150, 
573  ; transform ation of a-phase  
after  deform ation , 5 7 3 ; x-ray  
stud ies, 56, 289, 343, 674. 

c o r ro s io n . See Corrosion. 
d e p o s it io n . See D eposition. 
in v e r s e  s e g re g a t io n ,  154. 
lo w -c o p p e r , properties, 12 . 

C o p p e r - t in - z in c  a l lo y s ,
c a s t in g s ,  A.S.T .M . specifications, 125. 
c o n s t i tu t io n ,  574.
so lid  s o lu t io n s ,  relation  b etw een  elect, 

con d u ctiv ity  & com pn., 584. 
C o p p e r-z in c  a l lo y s  (see also A llo ys  : 

B rasses, &c.), 
a n a ly s is .  See A n a lys is . 
c o n s t i tu t io n ,  99 ; a  —>■ j3 transform a

tion , 151 ; ^-transform ation , 282 ; 
e ffect o f n ickel on ^-transform ation , 
215.

c o r ro s io n . See Corrosion. 
v o lu m e  c h a n g e s  on solid ification , 154. 

C o rrix , 149.
C u p r ite , corrosion. See Corrosion. 
C u p ro u s  o x id e , determ ination  in copper, 

planim etric, 42.
D 2 , sh eets & strips, B rit. Air Min. sp eci

fication, 733.
D M  3 1 , properties, 671.
D e n ta l  a l lo y s  (see a lso A llo ys  : Cold 

alloys, M ercury  alloys, &c.), 
c h e m ic a l  p ro p e r t ie s ,  679. 
c l in ic a l  s tu d y ,  679. 
e ffe c t o f n ic k e l ,  420. 
e ffe c t o f s o ld e r in g  & oth er heat-treat- 

m ent, 506. 
lo w -c o s t ,  403. 
m e rc u ry  fo r ,  642. 
re v ie w , 79.
s e t t in g ,  factors affecting, 677. 

D o w m e ta l ,
p ro p e r t ie s ,  book let, 407. 
sh o p  p r a c t ic e ,  book let, 407. 
s p e c if ic a t io n s , book let, 407.

D u r a l i te ,  in  funicular railw ay, 732. 
D u ra lu m in ,

a g e -h a r d e n in g .  See A ge-hardening. 
a i r c r a f t  w in g  s p a r s , design , 186. 
a i r s c re w s , m an uf., 186. 
a lu m in iu m - c o a te d .  See D uralp la t, 

&c.
a n a ly s is .  See A n a lys is . 
a n o d ic  o x id a t io n .  See A n o d ic  o x id a 

tion .
c a s t in g .  See Casting. 
c o r ro s io n . See Corrosion.

A lloys  &  co m p o u n d s—
D u ra lu m in , „

c o r ro s io n - fa t ig u e .  See C o r r o s i o n -  

fatigue.
c re e p , abnorm al, during transform a

tion , 671.
c ry s ta ls ,  deform ed, changes in  in 

ten s ity  of x-ray reflection, 425. 
c y lin d e rs , th in-w alled , of e llip tic  sec 

tion , strength  tests, 409, 417 ; th in- 
w alled , strength  te s ts  in  com bined  
transverse shear & bending, 315,
321.

d e v e lo p m e n t , review , 503.
e ffec t of h e a t - t r e a tm e n t ,  629.
e ffe c t of im p u r i t i e s ,  670.
e la s t ic  m o d u lu s , 667.
e n d u ra n c e  s t r e n g th ,  514.
f a t ig u e ,  a t  low  tem p s., 355, 714;

effect o f p ickling, 8. 
f lu id ity , effect o f d u st film s, 250. 
f o rg in g .  See Forging. 
h e a t - t r e a tm e n t .  See H eat-treatm ent. 
h o t-w o rk e d ,  m ech. properties, 724. 
in  a i r c r a f t ,  315. 
in  a u to m o b ile s ,  639. 
in  f u n ic u la r  r a i lw a y , 732. 
m e c h a n ic a l  p ro p e r t ie s  after w orking, 

724 ; a t  low  tem p s., 422, 501. 
m in e  sk ip s  & c a g e s , 732. 
p a in te d ,  accelerated  te sts , 234. 
p a in t in g ,  te s ts  (33 system s), 234. 
p ic k lin g . See P ick lin g . 
p la te d ,  corrosion-resistance, effect of 

heat-treatm en t, 514. 
p re s s in g . See Pressing . 
p re s s in g s , properties, 186 ; residual 

la tt ice  stress, 56. 
p ro p e r t ie s ,  462.
p ro te c te d ,  corrosion tests , 164. 
p ro te c t io n  b y  chem . deposits, 232. 
r e c r y s ta l l i z a t io n ,  difficulties in  x-ray  

analysis, 221, 423 ; x-ray stu d y , 512. 
r iv e t in g .  See R ive ting . 
r iv e ts ,  heat-trea tm en t furnaces. See 

Furnaces  ; im provem ent, 32. 
ro d s , notch  stresses, 462. 
s h e e t ,  flex ib ility , d e tn ., 1 1 0 ;  relation  

of m ech. properties to  m eth od of 
cooling during hardening, 116; 
w eathering, 17, 85. 

so lid  v is c o s ity , 336. 
sp ec ific  h e a t ,  true, 370. 
s ta m p in g . See S ta m p in g .  
to r s io n  diagram s, 356. 
w e ld in g . See W elding.

D u r a lu m in  G , bars, B rit. Air Min.
specifications, 733.

D u r a lu m in  25  S , effect of low  tem p ., 645. 
E le k tr o n  (see a lso A llo ys  : M ag n esiu m  

alloys), 
a n a ly s is .  See A n a ly s is .  
c o r ro s io n . See Corrosion. 
c re e p , 508. 
d e v e lo p m e n t , 54. 
fo rg in g . See Forging. 
h e a t - t r e a tm e n t .  See H eat-treatm ent. 
p r o p e r t ie s ,  54.
p r o te c t io n  by fluoride coatings, 600. 
r e c ry s ta l l i z a t io n ,  56.
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Alloys & compounds—

Everdur, properties, 573.
F.M. alloy, 348.
Fahrig’s antifriction metal, 219.
Fermet, 219.
Fernichrome, 

composition, 68. 
envelopes for radio valves, 736. 

Fernico, 
composition, 08. 
envelopes for radio valves, 736. 
in glass-metal joints, 68, 646.

Ferro alloys,
analysis. See A n a lys is . 
electrolytic production, 703. 

Ferro-aluminium, analysis. See A n a 
lysis.

Ferro-chromium. See A llo ys  : C hrom 
iu m -ir o n  alloys.

Ferro-molybdenum, 
analysis. See A n a lys is . 
specifications, A.S.T .M ., 642. 

Ferro-tungsten,
analysis. See A n a lys is .  
manufacture, 188. 
specifications, A.S.T.M., 644.

Ferrul alloy, 219.
Ferry metal, 219.
Fletcher’s bearing metal, 219.
Flint metal, 219.
Fontane’s metal, 342.
Forbe’s metal, 342.
Fourdrinier metal, 219.
Frary alloy, 342.
Fricke’s nickel-brass, 342.
Frischmut solder, 342.
Fusible alloys, appns., 739. 
Gallium-lithium alloys, crystal structure, 

589.
Gallium-potassium alloys, soly. of p o tas

sium , 465.
Gallium-sodium alloys, soly. of sodium , 

465.
Gallium-tin alloys, single crystals. See 

Sing le  crystals.
Gedge’s brass, 342.
Gemma bearing alloy, 342.
Genelit, 342.
German silver. See A llo ys  : N ic k e l-

brasses.
Germania white bronze, 342. 
Germanium-tellurium alloys, co n stitu 

tion , 506.
Gilding metal, 

elongation values, 27. 
melting. See M elting .

Giuschi Buischi, 342.
Glievor bearing alloy, 342.
Gold alloys,

analysis. See A n a lys is . 
compositions, 97. 
in dentistry, 79. 
properties of som e new, 97.
“ white.” See A llo ys  : W hite gold. 

Gold-iron alloys, 
ageing properties, 100. 
constitution, x-ray stu d y , 100. 
magnetic properties, loo. 
thermoelectric force, from 17-5° to  

2-5“ K „ 584.

Alloys & compounds—
Gold-lead alloys,

AuzPb, crystal structure, 15, 222. 
solubility of gold, 52.

Gold-lithium alloys, crystal structure, 
589.

Gold-manganese alloys, therm oelectric  
pow er from 17-5° to 2-5° K ., 584.

Gold-nickel alloys, therm oelectric pow er  
from 17-5° to 2-5° K „ 584.

Gold-palladium alloys, hydrogen-satur
ated , crystal structure, 424.

Gold-palladium-silver alloys, analysis. 
See A n a lys is .

Gold-platinum-silver alloys, analysis. 
See A n a lys is .

Gold-praseodymium alloys, constitu tion , 
98.

Gold-silver alloys, 
crystals, deform ed, change in in ten sity  

of x-ray reflection, 425. 
electrical resistance, 52. 
magnetic susceptibility, 52. 
single crystals. See Sing le  crystals. 
solid solutions, therm odynam ic pro

perties, 465. 
solubility in cyanide solutions, 18. 
thermoelectric force from 17-5° to

2-5° K ., 584. 
volatilization through chlorides, 502.

Gun-metal (see also A lloys  : Bronzes
& under nam es o f con stitu en t 
m etals), 

brazing. See Brazing . 
effect of lead, 574, 675. 
grain-size, relation  to  dendrite fine

ness, 585.
improvement, effect o f ph osph or- 

copper, 716.
Hafnium carbide, properties, review , 

680.
Herculoy, properties, 573.
Heusler’s alloys (see a lso A llo ys  : 

A lu m in iu m  — copper — manganese  
alloys), 

magnetic properties, 419. 
magneto-resistance a t  low  & high  

tem p s., 137, 198.
Hiduminium. See also A llo ys  : R .R .  

alloys.
Hiduminium 72, bars, B rit. Air Min. 

specifications, 733.
Hochheim alloy, reflection coeff. in 

spectral region 300-186 /(, 564.
Hydronalium, 

corrosion. See Corrosion. 
electrical conductivity, 462. 
mechanical properties, 51. 
use to w ith stan d  sea*vater, 51.

Hytenzyl bronze, corrosion. See Cor
rosion.

Inconel, 
corrosion. See Corrosion. 
properties, 346.

Indium alloys, bibliography, 138.
Indium-lithium alloys, 

constitution, 508. 
crystal structure, 589.

Indium-silver alloys,
constitution, 465 ; x -ray  stu d y , 686.
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Alloys & compounds—
Indium-sodium alloys, la tt ice  structure, 

589.
Invar,

electrical resistance, effect o f direction  
of spontan eou s m agn etization , 2 1 1 . 

wires, changes in  len gth , 421.
Iron alloys,

corrosion, See Corrosion. 
for electrical industry, 404. 
non-metallic inclusions, 282, 681. 
patents, book, 407.

Iron-carbon-manganese alloys, co n stitu 
tion , 151, 578.

Iron-carbon-manganese-silicon alloys, 
constitu tion , review , 54.

Iron-carbon-molybdenum alloys, m etal- 
lographic e tch ing , 682.

Iron-carbon tungsten alloys, m étallo  - 
graphic etch ing, 682.

Iron compounds, chem istry , book, 136 
(review).

Iron-manganese alloys (see also A llo ys  : 
F erro-m anganese), 

bibliography, 578.
constitution, 215, 578 ; review , 54;

transform ations, 508. 
in steel industry, book, 83. 
non-metallic inclusions, 282, 681. 
solubility of carbon, 9.

Iron-manganese-silicon alloys, 
constitution, review , 54. 
solubility of carbon, 9.

Iron-molybdenum alloys (see a ls o /l Hoys : 
F erro-m olybdenum ), 

absorption of hydrogen, 151. 
absorption of nitrogen, 151. 
age-hardening. See A ge-harden ing . 
coercive force, effect of ageing, 152. 
crystal structure of in term ediate phase, 

512.
electrical resistance, effect o f ageing, 

152.
magnetic induction, effect of ageing, 

152.
non-metallic inclusions, 282, 681.

Iron-molybdenum-nickel alloys, co n sti
tu tion , 152.

Iron neodymium alloys, m agnetic pro
p erties, 215.

Iron-nickel alloys, (see also A llo ys  : 
Iso p e rm , P erm alloy , &c. ), 

Barkhausen effect, propagation, 5 8 1. 
constitution, 512. 
corrosion. See Corrosion. 
crystal lattice distortion, 687. 
deposition. See D eposition . 
elastic modulus, effect of m agn etiza

tion , 565, 678. 
electrical resistance, changes w ith  

m agnitude of a .c ., m agnetic field, 
& reactance, 678 ; effect of direction  
of spontan eou s m agn etization , 2 1 1 . 

electrodeposited, crysta l structure, 512. 
fuse wire, m elting tim e, 644. 
heat-treatment. See H eat-treatm ent. 
magnetic properties, effect of cold- 

rolling & heat-treatm ent, 152 ; effect 
o f pptn.-hardening, 421 ; relation  of 
rolling & recrystn. textu res, 588.

Alloys & compounds—
Iron-nickel alloys, 

non-metallic inclusions, 282, 681. 
pupin cores, m agn etic  properties, 

580.
recrystallization texture, 588 ; relation  

to  m agn etic properties, 588. 
rolling texture, 588 ; relation  to  

m agn etic properties, 588. 
wear, 421.
wires, sk in  effect, 678.

Iron nickel-vanadium alloys, co n stitu 
tion , 509.

Iron-phosphorus alloys, 
constitution, 215. 
crystal structure, 593.

Iron platinum alloys, 
constitution, 581. 
magnetic properties, 581.

Iron-silicon alloys, 
constitution, 215. 
non-metallic inclusions, 282, 681. 
single crystals. See S in g le  crystals.

Iron-tantalum alloys, con stitu tion , 464,
680.

Iron-tin alloys, properties, 12 .
Iron-titanium alloys, con stitu tion , 466.
Iron-tungsten alloys, 

book, 38.
crystal structure of in term ediate  phase,

512.
in stainless steel production, com pn.

& im p urities, 54. 
non-metallic inclusions, 282, 681.

Iron-vanadium alloys, non-m etallic  
inclusions, 282, 681.

Iron-zinc alloys, con stitu tion , 582.
Iso-Elastic, 284.
Isoperm, d evelop m en t, 152.
J-metal. See A llo y s  : S tellite .
J.B. 38 A, sheet, B rit. Air Min. specifi

cations, 735.
K.S. (m agnet a lloy), 148.
K .S . Seewasser, corrosion. See C or

rosion.
Eanthal,

electrical resistances, properties, 377. 
melting point, 148. 
properties, 579.

Kanthal-A, elect, resistance e lem ents, 
te s ts , 375.

Konel, torsional m odulus a t  e leva ted  
tem p s., 10 .

Lanthanum-lead alloys, crystal structure  
of L a P b 3, 289.

Lanthanum-magnesium alloys, crysta l 
structure o f LaM g, 100.

Lanthanum-mercury alloys, elect, prodn., 
97, 141.

Lanthanum-thallium alloys, crystal 
structure o f L aT l3, 157.

Lanthanum-tin alloys, crysta l structure  
of L aSn3, 289.

Lautal,
age-hardening. See A ge-hardening . 
corrosion. See Corrosion. 
effect of impurities, 670. 
tensile properties, 50. 
tubes, hydraulic te s ts , 153; ten sile  

properties, 153.



Alloys & compounds—
Lead alloys (see also A lloys  : B abbitt 

metals, B earing  alloys, Solders, &c.), 
age-hardening. See Age-hardening. 
analysis. See A n a lys is .  
anodes, stab ility  in  e lect, prodn. of 

zinc, 450.
bearing, hardened w ith  alkali & 

alkaline earth m etals, properties, 52 ; 
hardening, 507 ; ind en tation  tests, 
effect o f flow, ageing, & prolonged  
heating, 11  ; pounding tests, 12 ; pro
perties, 36, 282, 676 ; tensile tests, 11 ; 
uses, 36 ; w ith  high copper content, 
215.

cable-sheath, com parison, 507 ; cor
rosion. See Corrosion ; defects, 658 ; 
longitudinal cracks, 658. 

corrosion. See Corrosion. 
creep fracture, 273.
for cables, tensile  & bending tests, 340. 
for storage cell grids & plates, 507, 

528, 703. 
melting. See M elting . 
metallography, prepn. o f specim ens, 

156, 342. 
powders, prodn., 723. 
properties, review  of literature, 498. 
surface tension under oxidizing con 

d itions, 340.
Lead-brasses, 574. 
Lead-bronzes,

bars for bearings, Brit. Air Min.
specifications, 734. 

c a s t in g . See C asting. 
effec t o f m a n g a n e s e ,  505. 
in  N a v a l m a c h in e r y ,  37. 
in g o ts  for bearings, B rit. A ir Min.

specification, 734. 
porosity of bushings, 624. 
precipitation of lead, prevention , 535. 
preparation, review , 464. 
properties, review , 464. 
review, 574.

Lead compounds, therm odynam ic data ,
241.

Lead-lithium alloys, constitu tion , 53. 
Lead magnesium -tin alloys, corrosion. 

See Corrosion. 
Lead-magnesium-zinc alloys, properties, 

578.
Lead-manganese—nickel bronze, for bear

ings, ad van tages, 505.
Lead-mercury alloys, 

constitution, soly . of lead , 464. 
free energy of formation, 37 4.

Lead praseodymium alloys, crysta l struc
ture of P rP b 3, 101.

Lead-strontium alloys, crysta l structure, 
589. , .

Lead-tantalum alloys, superconductive, 
penetration  of m agnetic field , 585.

Lead-tellurium alloys, cable-sheath , 507. 
Lead thallium alloys,

c o n s t i tu t io n ,  review , 153. 
spec ific  h e a t  of P b T l2, 508. 
s u p e rc o n d u c t iv e ,  e lect, resistance, 

d etection , 576 ; penetration  by  
m agnetic field , 219, 576. 

s u p e rc o n d u c t iv i ty  of P b T la, 422, 676,
681.
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Alloys & compounds— 
Lead-tin alloys,

analysis. See A n a lys is . 
solders. See A llo ys  : Solders.

Lead-tin-zinc alloys, a ctiv ity  of zinc, 
377.

Lead-zinc alloys, 
constitution, 98. 
vapour tension & activity, 377. 

Lithium ammonia system, 
electrical conductivity, 414. 
galvanomagnetic effects, 414.

Lithium magnesium alloys, con stitu tion , 
98, 576, 577.

Lithium-mercury alloys, 
constitution, 508. 
crystal structure, 589.

Lithium-silver alloys, crystal structure, 
589.

Lithium-thallium alloys, crysta l struc
ture, 589.

Lithium tin alloys, 
constitution, 53. 
crystal structure, 589. 

Lithium-zinc alloys, 
constitution, 576. 
crystal structure, 589.

Magnalium,
pressings, properties, 186. 
reflectivity in u ltra-v io let, 68. 
welding. See W elding.

Magnesium alloys (see a lso A llo ys  : 
D owmetal, E lek tro n , &c. ), 

atomic properties, 213. 
bibliographies, 1, 98. 
casting. See Casting. 
castings, B rit. A ir Min. specification , 

736 ; for lig h tly  stressed parts, 
B rit. A ir Mm. specification, 736 ; 
for pressure w ork, B rit. A ir Min. 
specification, 7 3 6 ; ind ustry  in  
1934, 543. 

cold-working properties, 341. 
compositions, 1. 
constitution, review , 98. 
corrosion. See Corrosion. 
development, review , 642. 
die-casting. See D ie-casting. 
die-castings, A.S.T .M . specifications,

125.
effect of metallic impurities, review ,

569.
extrusion. See E xtru sio n .
forging. See Forging.
forgings, A.S.T .M . specifications, 125.
foundry characteristics, 1.
heat-treatment. See H eat-treatm ent.
high-strength, 582. 
history, 731. 
hot-working properties, 341. 
identification, b y  chem . m eth ods, 106. 
in aircraft, 403. 
in automobile industry, 127. 
in service, requirem ents, 1 . 
ingots for rem elting , A .S.T .M . sp eci

fications, 125. 
lattice constitution, 213. 
mechanical properties, 1 . 
melting. See M elting . 
painting. See P a in tin g . 
physical properties, 1.
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A llo y s  &  c o m p o u n d s—
Magnesium alloys,

physico-chemical properties, review , 98. 
plating on. See D eposition. 
properties, com pared w ith  th ose of 

oth er structural m aterials, 128. 
protection, 227, 695; b y  fluoride 

coatings, 600. 
protective films on, electron diffraction  

study , 683. 
sand-castings, A.S.T .M . specifications, 

125.
service characteristics, 1. 
sheet, A.S.T .M . specifications, 125. 
surface protection, 1. 
ternary, research, 578. 
trade designations, 1. 
uses, 34, 731; in German industry, 

541 ; see also entries above, 
welding. See W elding. 
wrought, m ech. properties, 373.

Magnesium-manganese alloys, 
constitution, 577, 677. 
oxidation, 515.

Magnesium-manganese-zinc alloys, 
oxidation, 515. 
properties, 578.

Magnesium-mercury-zinc alloys, pro
perties, 578.

Magnesium-nickel alloys,
c ry s ta l  s t r u c tu r e ,  513; of M gNi2, 

513, 593.
Magnesium -niekel-zinc alloys, proper

tie s , 578.
Magnesium-silicon-zinc alloys, 

constitution, 374, 549, 578. 
properties, 578.

Magnesium-silver-zinc alloys, proper
tie s , 578.

Magnesium tellurium - zinc alloys, pro
perties, 578.

Magnesiumthallium alloys, crystal 
structure, 589.

Magnesium-thallium-zinc alloys, pro
perties, 578.

Magnesium-tin-zinc alloys, 
constitution, 340. 
corrosion. See Corrosion. 
properties, 578.

Magnesium-zinc alloys, 
corrosion. See Corrosion.
MgZn2, crysta l structure, 222 ; sp.

h ea t a t  higher tem p s., 561. 
solid solutions, supersatd ., decom pn., 8. 
specific heat a t higher tem p s., 561 ;

true, 370. 
w rought, m ech. properties, 373.

Mallory 3, 463'.
Mangal, roofing, 123.
Manganese alloys (see also A llo ys  : 

M a n g a n in , &c.), 
book, 82.
in steel industry, book, 83.

Manganese-brasses, 
casting. See Casting. 
effect of lead, 574. 
mechanical properties, 582. 
melting. See M elting . 
metallurgical features, 97. 
specifications, U .S . N a v y , 641.

Alloys & compounds—
Manganese-“ bronze.”  See A llo ys  :

M anganese—brasses.
Manganese-carbon alloys, constitu tion , 

rev iew , 54.
Manganese-nickel alloys, 

constitution, 421. 
fuse wire, m elting tim e, 644.

Manganese-palladium alloys, co n stitu 
tion , 584, 679.

Manganese-phosphorus alloys, crystal 
structure, 593.

Manganese-silicon alloys,
constitution, 344 ; review , 54.

Manganese-tin alloys, 
compounds, 341. 
preparation, 375. 
properties, 375.

Manganese-zinc alloys, com pounds, 341.
Manganin,

aluminium-, properties, 419. 
compressibility, 416.
“ double,”  m ech. properties, 419. 
electro-physical properties, reproduci

b ility , 150. 
resistance wire, sta b ility , effect of 

design , 572.
Megapyr,

electrical resistances, properties, 377. 
melting point, 148.

Mercury alloys,
atomic properties, 213. 
in dentistry, 79. 
lattice constitution, 213. 
vapour pressure, abnorm alities, 374. 
viscosity, 498.

Mercury-neodymium alloys, prepn., 141.
Mercury-potassium alloys, 

electrode potentials, 703. 
vapour pressures, 374.

Mercury-rubidium alloys, constitu tion ,
508.

Mercury-samarium alloys, prepn., 141.
Mercury-silver alloys, 

chemical properties, 341. 
crystal structure of A g 3H g „  379. 
density, 678.
electrical resistance, 678. 
electrode potentials, 678. 
electrosynthesis, 341. 
hardness, 678.
liquid, transport num ber & va len cy  of 

silver, 581. 
preparation, 677.

Mercury-sodium alloys,
are they colloidal ?, 152, 283. 
catalytic decomposition, 217. 
electrode potentials, 703. 
surface tension, 464. 
vapour pressures, 374.

Mercury-thallium alloys, 
constitution, 218. 
crystal structure, 218. 
electrochemical study, 218. 
parachor of thallium, 98. 
surface tension, 464.

Mercury-tin alloys,
chemical properties, 341. 
density, 678.
electrical resistance, 678.
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Alloys & compounds—

Mercury tin alloys, 
electrode potentials, 678. 
electrosynthesis, 341. 
hardness, 678. 
preparation, 677. 
reflectivity in  u ltra-vio let, 68.

Mercury-yttrium alloys, prepn., 141.
Mercury-zinc alloys, 

chemical properties, 341. 
density, 678.
electrical resistance, 678. ' 
electrode potentials, 678. 
electrosynthesis, 341. 
hardness, 678. 
preparation, 677. 
vapour pressures, 374.

Molybdenum-carbon alloys, 
constitution, 579, 678. 
properties, review , 680.

Molybdenum—nickel alloys, ferrom agnet
ism , relation of la ttice  param eter, 
216.

Molybdenum-nickel-carbon alloys, con 
stitu tion , 683.

Molybdenum-tungsten alloys, 
electron emission, 681. 
spectral emissivities, 377.

Monel metal, 
aluminium-, m ech. properties, 341. 
bolts, im pact & static  tensile proper

ties, 339. 
book, 81.
brazing. See B razing . 
corrosion. See Corrosion. 
drilling. See D rilling . 
dye kettles, 738.
electrodes for w eld ing pig iron, 

638. 
finishing, 484.
fuse wire, m elting tim e, 644. 
grinding. See G rinding. 
in aircraft, 263. 
in bottling industry, 375. 
in brewery, 375. 
in building, 126. 
in canning equipment, 102. 
in chemical plant, 645. 
in petroleum industry, 643. 
machining. See M achin ing . 
physical properties, 216. 
polishing. See P olish ing . 
soldering. See Soldering. 
sprayed coatings, te s ts  in  alkaline  

liquors, 602. 
spraying. See S p ra yin g . 
stamping. See S ta m p in g .  
valve seats, wear, 126. 
welding. See W elding. 
wire fabrics, uses, 645.

Monel metal “ K ,” 421, 465.
Mumetal wires, skin effect, 678.
Muntz metal. See A llo ys  : B rasses  & 

under nam es of con stitu en t m etals.
N.A. 4 S, sh eet & strip , B rit. Air Min. 

specification, 733.
N.A. 24 S, bars, B rit. Air Min. specifica

tion s, 733.
Neusilber, soldering. See Soldering.
Nichrome w ire, m anuf., 446, 725.

Alloys & compounds—
Nickel alloys (see also A lloys : Con-

stantan, Inconel, K a n th a l, K onel, 
M onel metal, M um eta l, N ichrom e, 
N ickel-brasses, N o. 1040, Perm alloy, 
Perm invar, &c., & under nam es of 
constitu en t m etals), 

analysis. See A n a lys is . 
corrosion. See Corrosion. 
for electrical appliances, 643, 648. 
grinding. See Grinding. 
heat-treatable, pam phlet, 128; pro

perties, 215. 
high-strength, 582. 
in aircraft, 263.
in caustic processing equipment, 450.
in crude oil refining, 451.
in dairy, 645.
in food industries, 736.
in paper making, 451, 542.
in petroleum industry, 643.
odour, 48.
of high initial permeability, 98. 
polishing. See Polish ing . 
production a t works of H. W iggin & 

Co., 488.
rivets, Brit. A ir Min. specification, 

736.
rods, Brit. Air Min. specification, 736. 
sheets & strip, Brit. Air Min. sp eci

fication , 487, 488. 
split pins, Brit. Air Min. specification, 

736. 
taste, 48.
tubes, Brit. Air Min. specification, 736. 
uses, 316 ; see also entries above, 
valve seats, wear, 126. 
welding. See W elding. 
wires, Brit. Air Min. specification, 

736.
works of H. W iggin & Co., L td ., 740. 

Nickel-brasses (see also A llo ys  : C opper-  
n icke l-zin c  alloys, & c.), 

analysis. See A n a lys is . 
annealing. See A nnea ling . 
castability, 151, 674. 
casting. See Casting. 
castings, effect o f deoxidation  pro

cedure on soundness, 151, 674; 
hardness, 151, 674. 

colour, 151, 674. 
corrosion. See Corrosion. 
deoxidation. See D eoxidation. 
effect of additions, 676. 
effect of lead, 151, 674. 
fracture, 151, 674. 
heat-treatable, pam phlet, 128. 
hydraulic tests, 151, 674. 
melting. See M elting . 
properties, 676. 
shrinkage, 151, 674. 
special, 574. 
tarnishing, 151, 674. 
tensile properties, 151, 674. 
trade names & eom pns., 441. 
uses, 676.

Nickel-bronzes, 
ageing characteristics, 97. 
in automobile industry, 734.

Nickel-cast iron, booklet, 491.
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Alloys & compounds—
Nickel-phosphor bronzes, 

analysis. See A n a ly s is .  
gears, wear tests , 735.

“  N ic k e l s i lv e r .”  See A llo ys  : N icke l— 
brasses.

Nickel-tantalum -carbon alloys, 
constitution, 680, 683. 
cutting properties, 680.

Nickel-tin alloys,
constitution, 12 ; so ly . of tin , 283. 
hardening, 283. 
properties, 12.

Nickel-titanium-carbon alloys, co n stitu 
tion , 683.

Nickel-tungsten carbon alloys, co n stitu 
tion , 683.

Nickel-zinc alloys, 
compounds, 341. 
constitution, 216, 283.

Nickelin, analysis. See A n a lys is .
Nimol, corrosion. See Corrosion.
Niobium alloys, 

production, 647. 
uses, 199.

N io b iu m  ca rb id e , properties, review , 680.
N i-R e s is t ,  corrosion. See Corrosion.
N o. 10 4 0 , 98.
Niiral, 147.
O sm ir id iu m , crysta l structure, 223.
Ounce metal, castings, A .S.T .M . sp eci

fications, 125.
P.M.G. metal, properties, 573.
Palladium alloys,

annealing. See A n n ea lin g . 
properties, 643. 
uses, 456.

Palladium-hydrogen alloys, 499, 660.
Palladium-silver alloys, 

dental plates, 187. 
for dental purposes, 679. 
hydrogen-saturated, glow  electric  

effect, 283.
Palladium-silver hydrogen alloys, 

electrical resistance, 581. 
lattice constants, 581.

Palladium-sulphur alloys, constitu tion ,
509.

Pantal, corrosion. See Corrosion.
P e r a lu m a n ,

forging. See Forging. 
pressing. See P ressing .

Permalloy, 
heat-treatment. See H eat-treatm ent. 
magnetic hysteresis, effect of tension , 

375.
magnetic permeability, effect of h eat- 

trea tm en t in  m agnetic field, 629. 
magnetization, in ten sity , effect of a .c., 

465.
super-, effect o f stress on m agnetic  

properties, 342.
Permatherm, m elting poin t, 148.
P e rm in v a r ,  

h e a t - t r e a tm e n t .  See H eat-treatm ent. 
m a g n e tic  p e rm e a b il i ty ,  68 ; effect of 

h eat-treatm en t in  m agnetic field, 
629.

Pewter,
b u ff in g . See Buffing.

A llo y s  &  c o m p o u n d s—
P e w te r ,

c a s t in g .  See C asting. 
c o r ro s io n .  See Corrosion. 
h is to r y ,  178 ; book, 88. 
m e lt in g .  See M elting . 
p ro d u c t io n ,  625. 
p ro p e r t ie s ,  178, 625. 
ro l l in g .  See R olling . 
s p in n in g . See S p in n in g .

P h o s p h o r - b r o n z e s ,  
c a s t in g .  See Casting. 
c o r ro s io n .  See Corrosion. 
e ffe c t o f le a d ,  574. 
fo u n d in g ,  307.
h e a t - t r e a tm e n t .  See H eat-treatment.
m e lt in g .  See M elting .
n ic k e l .  See A llo ys  : N icke l-p h o sp h o r-

bronzes.
s p ra y e d  c o a t in g s ,  te s ts  in  alkaline 

liquors, 602. 
tu b e s ,  for bu shes, B rit. A ir Min. speci

fication , 735.
P h o s p h o r u s - p la t in u m  a l lo y s , 510.
P h o s p h o r u s - r h e n iu m  a l lo y s , con stitu 

tion , 510.
P h o s p h o r u s - z in c  a l lo y s , crysta l structure,

594.
P la t in u m  a l lo y s , 

a n a ly s is .  See A n a ly s is . 
a n n e a l in g .  See A n n ea lin g . 
d ie s , 451.

P la t in u m - h e l iu m  c o m p o u n d , 274.
P la t in u m - r h o d iu m  a l lo y s , 

c o n s t i tu t i o n ,  217. 
g a u z e ,  corrosion-resistance, 510. 
o x id a t io n - r e s i s ta n c e ,  217. 
p h y s ic a l  p r o p e r t ie s ,  pam phlet, 81.

P la t n a m ,  m ech. properties, 51.
P lu m b e r ’s  m e ta l ,  450.
P lu m r i te ,  corrosion. See Corrosion.
P o b e d it  (see a l s o  A llo ys  : Super-hard  

alloys),
b it s ,  com pared w i th  V o k a r ,  737. 
c o n ta c ts ,  737. 
d u r a b i l i ty ,  582. 
w e ld in g . See W elding.

P o ta s s iu m - r u b id iu m  a l lo y s ,  constitution,
283.

P o ta s s iu m - s o d iu m  a l lo y s ,
liquid, clean ing, 2 1 8 ; m agneto-resist

ance, 218, 283.
P o ta s s iu m - t h a l l iu m  a l lo y s ,  crysta l struc

ture, 589.
P r a s e o d y m iu m - t in  a l lo y s ,  crysta l struc

ture of P rS n 3, 101.
P re c io u s  m e ta l  a l lo y s , 

e ffe c t o f n ic k e l ,  420. 
m a n u f a c tu r e ,  advan ces, 152. 
r e f in in g . See R efin ing . 
te s t s ,  standardization , 713.

R .R .  a l lo y s ,
c a s t in g s ,  effect o f feed ing on proper

tie s , 281. 
e ffe c t o f h e a t - t r e a tm e n t ,  51.

R .R . 5 0 , th erm al con d u ctiv ity , 462.
R .R . 53, th erm al con d u ctiv ity , 462.
R .R . 5 3  B , 

d ie - c a s t in g s ,  B rit. Air Min. specifica
tion s, 486.
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R.R. 53 B,

physical properties, 34. 
sand-castings, Brit. Air Min. specifica

tion s, 486.
R.R. 56 NS, forgings, B rit. A ir Min. 

specifications, 487.
Reinite, m etallographic te sts , 57.
SSZ alloys, properties, 573.
Satco metal, 

behaviour at high speeds, 52. 
composition, 641. 
in railway work, 9, 642. 
properties, 676. 
structure, 641. 
uses, 641.

Silicon alloys, uses, 10.
Silicon-brasses,

melting. See M elting .
refining. See R efin ing .
sheets, Brit. Air Min. specifications, 735.

Silicon-bronzes (see a lso A llo ys  : H er- 
culoy),

corrosion. See Corrosion. 
for shaped castings, 573. 
melting. See M elting . 
preparation, 573. 
properties, 573. 
refining. See R efin ing .

Silumin (Alpax) (see also A lu m in iu m -  
silicon  alloys), 

action of boiling acids, 17. 
action of boiling linseed oil, 17. 
casting. See Casting. 
castings, properties, 250. 
corrosion. See Corrosion. 
effect of impurities, 670. 
electrolytic production, direct, 239, 703. 
endurance strength of castings, 95. 
in gas industry, 78. 
melting. See M elting . 
modification, th eory, 220, 371. 
pressings, properties, 186. 
sheet, m ech. properties, 671 ; use in 

aircraft industry, 671. 
solubility of sodium, 462. 
thermal conductivity, 462. 
welds, im p act strength , 77.

Silumin-Alpha Alpax-a), age-hardening. 
See Age-hardening .

Silumin-Beta (Alpax-/3) 
castings, Brit. Air Min. specifications, 

487.
mechanical properties, 96.

Silumin-Gamma (Alpax-y).
castings, B rit. Air Min. specifications, 

487.
mechanical properties, 96. 
properties, 8. 
uses, 8.

Silver alloys,
analysis. See A n a lys is . 
coinage blanks, prodn., 723. 
for dental purposes, chem . & clinical 

s tu d y , 679. 
odour, 48.
refining. See R efin ing .
Sampling of coinage. See A n a lys is . 
solid solutions, effect o f addns. on  

la ttice  param eters, 424.

Alloys & compounds—
Silver alloys, 

tarnishing, 739. 
taste, 48.

Silver-sodium alloys, crystal structure, 
589.

Silver-tin alloys, 
constitution, 12. 
properties, 12.

Silver-zinc alloys, 
constitution, 679.
thermal conductivity, effect o f cold 

work, 277.
Silzin-bronze, m ech. properties, 573. 
Sodium-tungsten “ bronzes,” crystal 

la ttice , 687.
Solders (see a lso under nam es of 

constitu en t m etals), 
bibliography, 539. 
brazing, penetration of steels, 726. 
constitution, 539. 
corrosion. See Corrosion. 
effect of impurities, 75. 
for aluminium, 727.
German, econom y of tin , 312. 
Kookaburra, 635.
low melting point, developm ent, 727. 
melting points, 184. 
penetration into steels, 397, 726. 
properties, 539.
Rediffal, 727.
silver, com pn., 727 ; effect o f addns., 

727 ; prodn. & app n., 727 ; p ro
perties, 362. 

used in U.S. Navy, 184. 
uses, 539.

Sormite, 
durability, 582. 
metallographic tests, 57.

Spartan, durab ility , 582.
Stalinit, durab ility , 582.
Steels, 

bibliography, 268. 
book, 406.
brazing. See B razing . 
cementation. See C em entation.
“ cladding,”  697. 
compressibility, 416. 
copper-plated, appns., 700. 
corrosion. See Corrosion. 
creep, abnorm al, during transform 

ation , 671 ; correlated w ith  x-ray  
line broadness, 16. 

effect of ozone, 19.
galvanized. See Galvanized iro n  di- 

steel.
galvanizing. See G alvanizing. 
grain-growthduringrecrystn., 587,684. 
heat-treatment. See H eat-treatm ent. 
heterogeneity, 490, 584. 
inclusions, bibliography, 268. 
mechanical properties a t  low  tem p s.,

501.
patents, book, 407. 
penetration of white metal, 510, 681. 
penetration by solders, 397, 726. 
photoelectric thresholds in turned  

sta te , 93. •
physical chemistry, book, 267.
Piobert effect, 665.



834 Subject In d ex

Alloys & compounds— 
Steels,

protection. See C alorizing, D eposi
tion , G alvanizing, &c. 

protective films on, com parison of 
effectiveness, 697. 

recrystallization, 587. 
solubility in molten zinc, 92. 
stainless, book, 322 ; brazing. See 

B razing  ; in rayon & silk  industries, 
643 ; m eeh. properties a t  low  
tem p s., 501. 

stressed, p enetration  of m olten  w hite  
m eta l, 510, 681. 

structures, control o f d istortion  & 
residual stress, 540. 

torsional moduli a t e levated  tem p s., 10 . 
tubes, jo in ts, 37. 
welding. See W elding. 
wire, Cd & Cd-Zn coated , exam in 

ation , 520. 
wire fabrics, u ses, 645. 
working, book, 265.

Stellite,
analysis. See A n a lys is .
-clad steel, 697. 
durability, 582. 
valve seats, wear, 126. 

Strontium-thallium alloys, crysta l s tru c
ture, 589. 

Studite, 
durability, 582. 
metallographic tests, 57.

Super-hard alloys (see also A llo ys  : 
T a n ta lu m  carbide, T ungsten  carbide, 
Carboloy, P obedit, Sorm ite , S tu d ite , 
V okar, W id ia , & c.), 

brazing. See B razing . 
cutting tools, cu ttin g  speeds, 32. 
durability, 582. 
manufacture, book, 549. 
metallographic etching, 682. 
metallography, 470. 
patents, 317. 
review, 544.
sintered, m icro-exam ination, 683. 
welding. See W elding.

Supernickel, 
fabrication, 399. 
properties, 399. 
uses, 399.
welding. See W elding.

Tantalum carbide (see also A llo ys  : 
Super-hard  alloys, &c. ), 

impact abrasion hardness, 510, 681. 
manufacture, 680. 
properties, review , 680. 
radiation coefficients, 680.

Tellurium alloys, electron properties, 
141.

Thalassal, 76.
Thorium carbide, properties, review , 680.
Tin alloys (see a lso A llo ys  : B abbitt

m etals, B earing  alloys, Pewter, 
Solders, W hite m etals, &c. ), 

atomic properties, 213. 
bearing, failure in railw ay ax les, 1 2 ; 

ind en tation  tests, effect of flow, 
ageing, & prolonged heating, 11 ; 
ten sile  te sts , 1 1 .

Alloys & compounds— 
Tin alloys,

binary, con stitu tion , b ib liography, 
466, 547 ; equilib . d iagr., com p ila 
tion  (67 system s), 466, 547. 

deposition. See D eposition . 
lattice constitution, 213. 
removal of sulphur, 441.

Tin-zinc alloys, vapour ten sion  & 
a c tiv ity , 377.

Titanium alloys, 264. 
Titanium carbide, 

production, 680. 
properties, review , 680.

Titanium nitride, com position , 709.
Tombak, soldering. See Soldering.
Tungsten alloys, 

in teleradium therapy, 737. 
radium-containers, 644. 
uses, 188.

Tungsten carbide (see also A lloys  : 
Carboloy, Super-hard  alloys, W id ia , 
&c. ),

Cutting tools, prodn. from  powdered  
m eta ls, 544. 

impact abrasion hardness, 510, 681. 
manufacture, 188; b y  hot-pressing, 

725.
microstructure, 682. 
properties, review , 680. 

Tungum,
painting. See P a in tin g . 
properties, 573, 676. 
tubes, Brit. Air Min. specifications, 487. 
uses, 676.

Type metals (see a lso under nam es of 
con stitu en t m etals), 

ashes, treatm ent, 626. 
corrosion. See Corrosion. 
melting. See M elting . 
production, 97. 
properties, 373. 
requirements, 97. 
structure, 373.
surface tension, under oxid izin g con 

d ition s, 340.
Vanadium carbide, properties, review , 

680.
Vokar,

bits, com pared w ith  P ob ed it, 737. 
durability, 582. 
welding. See W elding. 
welds, m icro-exam ination , 682.

Webbite, effect on a lum inium  a lloys, 126.
Webert alloy, 30.
White gold, distin ction  from  base m etal 

alloys, 352.
White metals (see a lso A llo y s  : B abbitt 

m eta ls , B earing  a lloys , & under
nam es of con stitu en t m etals), 

bearing, behaviour w hen subjected  
to  deform ation tests , 11 ; B rit. Air 
Min. specification, 488 ; casting. 
See Casting  ; cracking, 10, 1 2 ,3 b ;  
for severe service, im provem ent, 
10 , 12 ; im portance of ph ysical 
structure, 582 ; ind en tation  tests, 
effect of flow, ageing, & prolonged  
heating, 1 1 ; pounding tests, 1 2 ; 
tensile  tests, 1 1 .
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White metals,

borings, sepn. from brass, 179. 
casting. See Casting. 
for socketing winding ropes, tests, 188. 
in Naval machinery, 37. 
melting. See M elting. 
penetration into steels, 510, 681. 
rolls, m anuf., principles involved , 

538.
Widia (see also A llo ys  : Super-hard,

a lloys , T ungsten  carbide, &c.), 
analysis. See A n a lys is . 
durability, 582.

Y-alloy,
age-hardening. See Age-hardening. 
effect of heat-treatment, 51. 
effect of impurities, 670. 
mechanical properties, effect of com pn., 

371.
Zinc alloys,

analysis. See A n a lys is . 
atomic properties, 213. 
binary, fracture on deform ation, 466. 
castings, effect of qu ality  of zinc, 152. 
chromium plating. See D eposition. 
copper-plating. See D eposition. 
corrosion. See Corrosion. 
crystal orientations developed by pro

gressive cold-rolling, 10 1 . 
deep-drawing properties, 118. 
die-casting. See D ie-casting . 
die-castings, A.S.T.M . specifications, 

126 ; effect of qu ality  of zinc, 153 ; 
finishing, 547, 607 ; im p act strength, 
111 ; p lating on. See D eposition  ; 
properties, 681 ; tensile properties, 
422.

for die-casting, 178; dim ensional 
changes, 54 ; relation of eutecto idal 
decom pn. to dim ensional changes, 
13, 681. 

high-strength, 582. 
in gas services, 738. 
in water services, 738. 
lattice constitution, 213. 
mechanical properties, com parative  

tests, 152. 
nickel-plating. See D eposition. 
sheets, effect of qu ality  of zinc, 152; 

plated w ith  alum inium , properties 
& uses, 126. 

uses, 188.
welding. See W elding.

Zinc-bronzes,
casting. See C asting. 
deoxidation. See D eoxidation. 
melting. See M elting .

Zinc oxide, prepn., book, 489.
Zirconium carbide, properties, review , 

680.

Aloyalum, 234.
Alpax. See A lloys.
Alsichrom. See A lloys.
Altmag. See A lloys .
Aludur. See A lloys .
Alufont. See A lloys .
Alumag. See A lloys .
Aluman. See A lloys .

Alumetizing, 386, 700.
Alumilite process. See A nodic  oxidation.
Alumina. See A llo ys  & com pounds, <fc 

also Refractory m aterials.
Aluminium, 

action of nitrogen, 209. 
action on yeast, 314.
Alarcar treatment, 312. 
alumina in, investigation , 220. 
analysis. See A n a lys is . 
annealing. See A nnea ling . 
anodic film, inactive  sta te  due to form 

ation , 695. 
anodic oxidation. See A nodic  oxidation. 
awnings, 314. 
bars, th ick , bending, 311. 
beer pipes, 486. 
bleaching apparatus, 34. 
books, 81, 82, 266. 
burning, ligh t from , 655. 
cables, breaking length , 186 ; clam p for, 

402 ; hollow-core, 640 ; lead-covered, 
loading tab les, 541 ; review , 541 ; 
steel-cored. See A lu m in iu m , steel- 
cored cables. 

casting. See C asting. 
castings, effect of pu rity  on p lastic ity  & 

m osaic structure, 56 ; porosity, 70 ; 
prevention of unsoundness, 393. 

cementation of metals by, 165. 
chemical thermodynamics, book, 407. 
chemistry, book, 132 (review). 
chromium-plating. See D eposition. 
cleaning. See Cleaning. 
coatings, diffusion of copper from  copper- 

alum inium  a lloys, 146 ; hot-d ipped, 
on iron, 520, 695 ; processes, 231. 

cold-work, effect, m ethod of s tu d y , 142 ;
recovery from, review , 142. 

colouring. See Colouring. 
compressibility, 416. 
conductors, insulated , review , 541. 
containers, form aldehyde in , 449. 
contamination of foods, 543. 
cooking utensils, hygienic significance, 34. 
cooling by air, 2 . 
copper-plating. See D eposition. 
corrosion. See Corrosion. 
corrosion-fatigue. See C orrosion -

fa tigue . 
creep, 335 ; lim it, 96. 
crystal-growth, 511. 
crystallization, 511. 
data sheets, 545. 
deformation texture, 224. 
deformed, changes in properties during  

r ec o v e r y ,197. 
deposition. See D eposition . 
detection. See A n a lys is .  
die-casting. See D ie-casting . 
die-castings, appns. in  telephone in 

dustry, 625; finishing, 119, 634. 
diffusion in to iron, 64, 104 ; into iron, 

a t low  tem p s., 280. 
diffusion of hydrogen, 197, 553. 
distilled, 497.
distinction from  a lloys, 345. 
drawing of sheet. See D raw ing. 
drilling. See D rilling . 
dross, &c., u tiliza tion , 608.
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Alum inium ,

dye kettles, 738. 
dynamic rupturing tests, 715. 
effect of heat-treatment, m ethod of 

stu d y , 142. 
elasticity, Y oung’s m odulus, o f rods 

com posed of large crysta l grains, 333. 
electrical conductivity (of pure), 1 . 
electrical resistance a t  low  tem p s., 413. 
electrodeposits, crystallization , 220 . 
electron diffraction patterns, 591. 
entropy, 564.
estimation. See Analysis. 
extrusion. See Extrusion. 
fatigue & crysta l recovery, 56. 
films, evaporated , for astronom ical 

mirrors, 186; evaporated, ph oto-elect, 
effect, 554 ; reflectiv ity , 48 ; scattering  
of ligh t, 336. 

films on, in  acids, optica l s tu d y , 655. 
flre-resistance, 640.
foil, effect on keeping q u a lity  of butter, 

542 ; em issiv ity  coeff., effect of surface 
condition , 4 1 ;  insu la ting  properties, 
41, 79, 640 ; in su lation  in  elect, 
ind ustry , 402 ; pipe covering for high  
tem p s., 4 0 2 ; th erm al con d u ctiv ity , 
542 ; uses, 35 ; w rapping of app les in, 
185.

forging. See Forging. 
foundry, 534 : organization  of stores, 488. 
foundry practice, 622. 
furniture, 315. 
gas appliances, 599. 
gases in, 197 ; rem oval, 704. 
gold-plating. See Deposition. 
grain-growth during recrystn ., 587, 684. 
grinding. See Grinding. 
handbook, 491. 
hardness (of pure), 1. 
heat of relaxation, from  reerystn. d ata , 

563.
history, 731, 732.
in architecture, 34, 123, 126, 402, 486, 

542 ; book let, 545. 
in bleaching apparatus, 17. 
in boats, 124. 
in brewery, 738. 
in cheese industry, 731. 
in chemical industries, 645; books, 

412 (review), 545. 
in dairy, 645. 
in dyeing industry, 314. 
in electric motors, 78. 
in electrical apparatus, 402. 
in electrotechnics, 34. 
in food industries, 731 ; book, 545. 
in gas industry, 78, 401. 
in medical apparatus, 402. 
in military bridges, 542. 
in photography, S eo-F oto  process, 639. 
in railway work, 34, 262. 
in sewage disposal plants, 541. 
in shipbuilding, 79, 640. 
in sugar mills, 35. 
in telephone industry, 625. 
in textile industry, 79, 314. 
in therapeutic x-ray work, 124. 
in tramway accessories, 78. 
in transport, 185, 449, 732.

A lu m in iu m , 
in d u s t r y ,  Canadian, 646 ; in  1935, 127 ;

Japan ese, 80, 318 ; progress, 541. 
in g o ts ,  com position , 1 ; tem p, m easure

m ent, 306, 619. 
in s u la t in g  p ro p e r t ie s .  See A lu m in iu m ,  

fo il.
la c q u e r in g .  See Lacquering. 
l ig h tn in g  c o n d u c to r s ,  186. 
m a c h in in g . See M a ch in in g . 
m a g n e tic  s u s c e p tib il i ty , 51. 
m e lt in g .  See M elting . 
m e ta l lo g r a p h ic  e tc h in g ,  682. 
m e ta l lo g ra p h y , book, 132 (review). 
m e ta l lu r g y ,  advan ces, 80. 
m ill in g .  See M illin g . 
m o l te n ,  oxide film s on, 687 ; soly. of 

hydrogen, 553. 
m o n u m e n t ,  effect o f 50 y r s .’ exposure, 

123, 732.
m o s a ic  s t r u c t u r e ,  effect of p u rity , 56. 
m o u ld in g . See M ould ing . 
n ic k e l -p la t in g .  See D eposition . 
o c c u rre n c e ,  732.
o x id e  la y e r ,  231 ; e lect, properties, 169. 
p a in te d ,  corrosion-resistance, accelerated  

te s ts , 234. 
p a in t in g .  See P a in tin g .  
p a in ts ,  d u rab ility , 61 ; flex ib le, 315;  

for p rotection  of iron, 523 ; for w ater  
tan k  interiors, 700 ; for w ood, 402 ; 
in  te x tile  ind ustry , 7 9 ; leafing, 432 ; 
prim ing on  w ood, te s ts , 542 ; p rotec
tion  of m eta ls  w ith , 234 ; U ltra  Fuson, 
234 ; w ith  coal-tar, 298. 

p a r a c h o r ,  564. 
p a s s iv ity , 454.
p h o to e le c t r ic  th r e s h o ld s  in turned sta te , 

9 3 .
p h y s ic a l c o n s ta n ts ,  1 . 
p is to n s ,  operating tem p s, in  12 -in. bore 

oil engine, 261. 
p la s t ic i ty ,  effect of pu rity , 56. 
p la te s ,  A .S.T .M . specifications, 123;

m an uf., 231. 
p la t in g  o n .  See D eposition . 
p o lis h in g . See P olish ing . 
p o ro s ity  of castings, 70. 
p o w d e r  and tar, p ro tective  va lu e , 385 ; 

in  road surfaces, 315 ; m anuf., H am e- 
ta g  process, 258 ; u se  in  core-dressings,
625.

p re s s in g . See P ressing . 
p re s s in g s , properties, 186. 
p ro d u c t io n  from  W ashington ores, pam 

p h let, 129. 
p ro te c t io n ,  732 ; b y  chem . deposits, 232 ;

see also A n o d ic  o x id a tio n , &c. 
p ro te c tiv e  c o a t in g s  o n ,  prodn., 158. 
p u r if ic a t io n  b y  sublim ation  in  vacuum , 

2, 454.
p u r i t y ,  effect on properties & w orking, 

1 ; rate o f annealing a fter  cold-w ork  
as criterion of, 137, 273, 323. 

q u a l i t i e s ,  te s t, 1 .
r e c ry s ta l l i z a t io n ,  511, 587, 685 ; an iso 

tropic rate of grow th  of new  grains, 
220; of castings, 454, 5 1 2 ; of single  
crysta ls, 553 ; x-ray  s tu d y , 453, 554, 
655.
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A lu m in iu m ,
recrystallized, effect of pu rity  on p la sti

c ity  & m osaic structure, 56. 
refined, properties, 365, 497, 655. 
refining. See R efin ing . 
reflectivity, effect o f surface treatm ent, 

2 ; u ltra-vio let, 416. 
reflectors for telescopes, 640, 733. 
riveting. See R iveting . 
rods com posed of large crystal grains, 

Y oung’s m odulus, 333. 
rolling. See Rolling . 
rolling texture, 99.
roofing, 34 ; insulation  from concrete, 

&c., 123 ; jo in ting, 123. 
sawing. See Saw ing . 
scrap, treatm ent, 395. 
secondary,industry, 718. 
separation. See A n a lys is .  
service characteristics, 1. 
shear limit, 56.
sheet, A.S.T .M . specifications, 123; 

p rotection , in  aircraft, 17; use for 
surveying plan s, 188; w eathering, 
17, 85.

single crystals. See S in g le  crystals.
Soldering. See Soldering.
solid viscosity, 336. 
sound records, 315. 
specifications, 732.
spraying. See S p ra yin g .
standards, German, 541 ; R ussian , 261.
statistics, 78, 401, 646, 731, 732, 733;

A ustrian, 78. 
steel-cored cables, breaking length , 186 ; 

effect of v ibration , 4 4 8 ; German 
specifications, 6 4 0 ; properties, 314;  
span calcu lation , 402. 

structure, effect of p u rity , 1. 
structures, 315, 486, 545. 
superconductivity, 413. 
surface treatment, 61, 164, 231, 519, 523. 
-surfaced mirrors, reflectiv ity , 137. 
taste, 48.
technology, books, 411, 493 (review). 
test-pieces broken dyn am ica lly , x-ray  

stu d y , 685. 
thermal conductivity, effect o f cold-work, 

277.
thermal properties, 2. 
thermoelectric effect, longitudinal, 453. 
torsion diagram s, 356. 
toxicity, 34, 638, 639, 650 ; bibliography, 

638.
transition at 79° C., 41. 
tubes for cream , 731 ; in  te x tile  in d u s

tries, 731 ; jo in ts, 37. 
turning. See T u rn in g . 
uses, 78, 79, 185, 401, 541, 731 ; book, 

267 ; see also various entries above, 
utensils, roughness, cause, 723. 
vapour pressure, 209. 
volume changes on solidification, 279. 
welding. See W elding. 
welds, im p act stren gth , 77. 
wire, alternate  bend stren gth , 438 ; 

copper specks on , 116; crysta l orien
ta tion , effect o f m eth od  of working, 
16 ; for e lect, conductors, German 
specifications, 640 ; rolled, d etection

A lu m in iu m ,
of copper flecks, 31 ; th in , prepn. 
b y  freezing m olten  m eta l, 501 ;  
vibration  endurance strength , 199. 

w ire -d ra w in g . See W ire-drawing. 
w ire  fa b r ic s , uses, 645. 
w o o l, as packing for jo in ts, 542. 
w o rk in g ,  book, 194 (review). 
w o rk s , elect., in  W . Europe & U .S .A ., 

646.
A lu m in iu m  a l lo y s . See A lloys.
A m a lg a m s . See A llo y s :  M ercury  alloys.
A m e r ic a . See U nited  Sta tes o f A m erica .
A m p c o . See A lloys.

A N A L Y S IS , M E T H O D S  O F—
A n a ly s is ,

b o o k s , 189, 266. 
f la m e , 241. 
m a g n e to -o p t ic ,  352. 
m e ta l lu r g ic a l ,  book, 86 ; review , 479. 
m ic ro c h e m ic a l,  23 ; bib liography for 

1934, 528. 
n e p h e lo m e tr ic  in  m eta l industry, 303. 
p o te n t io m e tr ic ,  book, 330 (review). 
q u a l i ta t iv e ,  books, 81, 549 ; b y  drop  

reactions, books, 83, 650 ; spectral, 
of pure m etals, 23 ; tab les, 651. 

q u a n t i t a t iv e ,  books, 408, 549, 742 
(rev iew ); grav., b y  therm obalance  
using anthranilic  acid , 2 4 ;  x-ray, 
review , 705. 

r e a g e n ts ,  organic book, 329 (review). 
sp e c tro sc o p ic , 106; app ns., 241 ; 

autom atic  m easurem ent, reduction  
& recording of w avelen gths, 705 ;  
bibliography, 412 (review );  book, 
4 9 2 ; effect of particle size on  
in ten sity , 611 ; h istory , 169; 
illu m ination  of spectrograph, 389; 
m etallurgical, book, 330 (review );  
purification of graphite electrodes, 
705; qual., tab les, 330 (rev iew ); 
quant., 389, 705, 706; tab les, 706. 

v o lu m e tr ic ,  books, 135 (review), 651. 
x - r a y ,  23.

A n a ly s is  o f—
A lu m in iu m , book, 493 (rev iew ); contg. 

carbides, 241 ; nephelom etric, 303 ; 
q u ant., m icro-, 169 ; spectrographic, 
388, 476, 706.

A lu m in iu m  a l lo y s , 010, 707; rapid, 
4 7 6 ; spectrographic, 23, 64, 476. 

A lu m in iu m  i r o n - n i c k e l  a l lo y s , 529. 
A rse n ic , nephelom etric, 303.
B a b b i t t  m e ta l ,  305.
B ra s s e s , rapid, 614.
C a d m iu m , spectrographic, 706. 
C a d m iu m  p la t in g  b a th s ,  303. 
C h ro m iu m  n ic k e l  a l lo y s  by H C10„  

476. 
C h ro m iu m -p la t in g  b a th s ,  66, 171, 303, 

436.
C o n s ta n ta n ,  qu ant., poten tiom etric , 

708.
C o p p er, nephelom etric, 303 ; sp ectro 

graphic, 23, 24, 611, 706.
C opper a l lo y s , quant, spectroscopic, 

611, 707.
C opper p la t in g  b a th s ,  303.
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A n a ly s is , m e th o d s  o f— 

A n a ly s is  o f—
D ie -c a s t in g s ,  spectrographic, 352, 705. 
D u r a lu m in ,  quant, spectrographic, 64. 
E le c t r ic a l  h e a t in g  m a te r ia ls ,  A.S.T .M .

m ethods, 170.
E le c t ro d e p o s i ts ,  610; electrographic, 

611.
E le k tr o n ,  303, 529.
F e r r o —a lu m in iu m  b y  8 - h y d r o x y q u i n -  

o l i n e ,  2 4 2 .
F e r r o - m o ly b d e n u m , A.S.T .M . standard  

m ethods, 610.
F e r r o - tu n g s te n ,  A .S.T .M . standard  

m eth ods, 610.
G ases  from  industria l furnaces, 241. 
G e rm a n iu m  b y Ge3N 4, 353. 
G o ld -p a l la d iu m -s i lv e r  a l lo y s , 242. 
G o ld - p la t in u m - s i lv e r  a l lo y s ,  im p ort

ance o f a tta ck  b y  H 2S 0 4, 353.
L e a d , nephelom etric, 303.
L e a d - t in  a l lo y s , spectrographic, 242. 
M a g n e s iu m , contg. carbides, 241 ;

nephelom etric, 303.
M e rc u ry , nephelom etric, 303.
N ic k e l a l lo y s , quant, spectrographic, 

705.
N ic k e l-b r a s s ,  quant., poten tiom etric , 

708.
N ic k e l-p h o s p h o r -b ro n z e ,  708.
N ick e l p la t in g  b a th s ,  243, 303, 611. 
N ic k e lin , quant., poten tiom etric , 708. 
N io b iu m , 478.
O s m iu m , refined, 242.
P la t in u m , 242 ; in  U .S .S .R ., 708 ;

spectrographic, 707.
P la t in u m  a l lo y s , spectrographic, 707. 
R h o d iu m , in  U .S .S .R ., 708.
S ilv e r , nephelom etric, 303; sp ectro

graphic, 23, 170.
S ilv e r  a l lo y s ,  streak  te s ts , 435.
S ilv e r  p la t in g  b a th s ,  303. 
S te l l i te ,  707. 
T a n ta lu m , 478.
T in , spectrographic, 23.
T in  p la t in g  b a th s ,  303. 
T in p la te ,  709. 
W id ia , 709.
Z in c ,  nephelom etric, 303.
Z in c  a l lo y s , quant, spectrographic, 

705, 707 ; rapid, 243.
Z in c  p la t in g  b a th s ,  303. 

A ss a y in g , 
c u p e l la t io n  losses, 708. 

A ss a y  o f—
G old , sources of error, 64.
I r id iu m  in  ingots, in U .S .S .R ., 708. 
P a l la d iu m  in ingots, in  U .S .S .R ., 708. 
P la t in u m  in ingots in  U .S .S .R ., 708 ;

sources of error, 64.
R h o d iu m  in  ingots, in  U .S .S .R ., 708. 

D e te c t io n  o f—
A lk a l i  m e ta l s  by arc spectra, curves  

of sen sitiven ess, 612.
A lu m in iu m , 171, 435.
A n tim o n y , m icro-, 170.
A rse n ic  by H g 2Cl2, 24.
B a r iu m , by flam e analysis , lim iting  

concn., 241.
B e ry l l iu m  by drop reaction , 709.

A n a ly s is , m e th o d s  of— 
D e te c tio n  of—

B is m u th ,  709 ; by th ioglycol acids 
& th ionalide, 612 ; in  Cu by “ s y n 
th etic  spectru m ,” 25 ; micro-, 170;
m icro-, by  hexanitrod iphenylam ine,
710; w ith  S-contg. com pds., 
304.

C a d m iu m , as cyan ide, 389 ; by  flam e 
analysis, lim iting  concn., 241 ; 
in Ag, spectrographic, 23, 170.

C æ s iu m , b y  flam e analysis, lim iting  
concn., 241 ; m icro-, by  hexa- 
nitrod iphenylam ine, 710 ; spectro
graphic, 244.

C a lc iu m , by flam e analysis , lim iting  
concn., 241 ; in presence o f Sr & 
B a, 24.

C h ro m iu m  b y flam e an alysis , lim iting  
concn., 241.

C o b a lt ,  b y flam e an alysis , lim iting  
concn., 241 ; by  sp o t reaction , 170 ; 
fractional, 709.

C o p p er, b y flam e analysis, lim iting  
concn., 241 ; by  flam e analysis, use 
of CC14, 25 ; by para-am inophenol 
hydrochloride, 389 ; b y  th ioglycol 
acids & th ionalid e, 612 ; fractional, 
477 ; sp o t m eth od , 709.

E r b iu m  by flam e an alysis , lim iting  
concn., 241.

G a ll iu m , 611.
G old , by CO, 614 ; by flam e analysis, 

lim iting  concn., 241 ; b y  H g 2Cl2, 
24 ; m icro-, 170, 436 ; rapid, 65.

I m p u r i t ie s  (non-m etallic), 612 ; (traces), 
by P ou lson  arc, 352.

I n d iu m , 611.
I r id iu m , m icro-, 436.
I r o n ,  by flam e analysis , lim iting concn., 

241 ; by pom -am in ophenol hyd ro
chloride, 389.

L e a d , 477 ; by flam e analysis, lim iting  
concn., 241 ; in  solder, 107 ; micro-, 
by hexan itrod iphenylam ine, 710.

L i th iu m , b y flam e analysis , lim iting  
concn., 241 ; spectrographic, 244.

M a g n e s iu m  b y flam e analysis , lim it
ing concn., 241.

M a n g a n e s e , by flam e analysis, lim iting  
concn., 241 ; b y  K rum m -V ollhardt 
reaction, 170.

M e rc u ry , b y  th iog lyco l acids & th ion 
alid e, 612 ; m icro-, by h exan itro 
d ip henylam ine, 710.

M e ta ls , by th iog lyco l acids, 612 ; by  
th ionalid e, 612.

Neodymium by flam e an alysis , lim it
ing concn., 241.

N ic k e l by flam e analysis , lim iting  
concn., 241.

O sm iu m , m icro-, 436 ; m icro hv  
(C SN H 2)2, 107. ’ y

P a lla d iu m , 352; by flam e analysis, 
lim iting concn., 241 ; by  H g 2Cl2, 24 ; 
in  A g, spectrographic, 23, 170 ; 
m icro-, 436 ; m icro-, by  (C SN H 2)2’

P la t in u m , 352; b y H g 2Cl2,2 4 ;  m icro - 
436 ; m icro-, by  (C SN H 2)2, 107.
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A n a ly s is , m e th o d s  of— 

D e te c tio n  of—  
P la t in u m  g ro u p  m e ta l s ,  micro-, by

(C SN H 2)2, 107.
P o ta s s iu m , by flam e analysis, lim iting  

concn., 241 ; m icro-, by  hexanitro- 
diphenylam ine, 710.

P ra s e o d y m iu m  b y flam e analysis, 
lim iting concn., 241.

P re c io u s  m e ta l s  in m ixed  soln ., 
24.

R a d iu m  by flame analysis, lim iting  
concn., 241.

R h o d iu m , m icro-, 436.
R u b id iu m , by flam e analysis, lim iting  

concn., 241 ; micro-, by hexanitro- 
diphenylam ine, 710; spectro- 
graphic, 244.

R u th e n iu m , m icro-, 4 3 6 ; micro, by  
(C SN H 2)2, 107.

S e le n iu m  by H g 2Cl2, 24.
S ilv e r, 65 ; b y  flam e analysis, lim iting  

concn., 241 ; by th iog lyco l acids & 
th ionalide, 612.

S o d iu m  by flam e analysis, lim iting  
concn., 241.

S tro n tiu m  by flam e analysis, lim iting  
concn., 241.

T e llu r iu m  by H g 2Cla, 24.
T h a ll iu m , 611; b y  flam e analysis, 

lim iting concn., 241 ; m icro-, by 
hexanitrodiphenylam ine, 710.

T in , b y cacotheline, 2 4 3 ; in Cu, 
spectrographic, 528.

V a n a d iu m  w ith  8-hydroxyquinoline, 
24.

Y ttr iu m  by flam e analysis, lim iting  
concn., 241.

Z in c , fractional, 709.
Z irc o n iu m , m icro-, by h exan itro

d iphenylam ine, 710.
E s tim a t io n  o f—

A lk a li  m e ta l s ,  in  A1 & its  a lloys, 
529; in Mg & its  a lloys, 65, 
529.

A lu m in iu m , b y  drop m ethod, 243 ; 
by 8-hydroxyquinoline, 475 ; by 
8-hydroxyquinoline in  presence of 
Fe, N i, Co, Cu, Cr, & Mo, 66 ; by  
hydrogen am m onium  carbonate, 
530 ; b y  titration  of excess hydro x y 
quinoline, 710; colorim etric w ith  
alizarin “ S ,” 476 ; colorim etric, 
w ith  N a alizarinsulphonate, 710; 
in Fe-contg . C u-Z n a lloys, 476 ; 
v o l., 613, 710 ; v o l., apparatus for,
m .

A lu m in iu m  o x id e , in  A l, colorim etric, 
65 ; in A l & its  a lloys, 613 ; rapid, 
by 8-hydroxyquinoline, 710.

A m m o n ia  in  brass p lating baths, 
389.

A n tim o n y , in  a lloys, 530 ; in  alloys by  
K M n 0 4, 710 ; in B a b b itt m etal, 
305; in Cu, spectrographic, 707 ; 
in  P b  b y  elect, resistance m easure
m ent, 390 ; in  solder, 2 4 ; in  t in 
foil, 293 ; in  ty p e  m etals, 25 ; 
in  w hite  m etals, 2 4 ; v o l., by  
C e(S 0 4)2, 613.

3 M

A n a ly s is , m e th o d s  of—  
E s tim a tio n  of—

A rse n ic , by H g2Cl2, 24; b y N a H 2P 0 2, 
530 ; in Cu, spectrographic, 707 ; 
v o l., by C e(S 04)2, 613; vol.,
potentiom etric titration  of reduced  
A s soln. w ith  K IO a in  H 2S 0 4 & 
HC1 soins., 613.

B a r iu m , in  ligh t a lloys & soins., spec
trographic, 352.

B e ry l liu m , 610 ; by 8-hydroxyquino
line, 475 ; by quinalizarin, 711; 
in  presence of F , v o l., 66.

B is m u th ,  by H 2S e 0 3, 530 ; b y  th io 
g lyco l acids & th ionalide, 612 ; 
by th ionalide, 613 ; in  Cu, 106, 476, 
613; in  Cu by “ syn th etic  spec
trum ,” 25 ; in Cu, spectrographic, 
707 ; in  cupelled Ag, 244 ; in  pres
ence of Cu & Cl', 66 .

B o ric  a c id  in N i-p lating baths, 243, 
611.

B o ro n , spectroscopic, 389.
C a d m iu m , by anthranilic  acid , 243 ; 

by hyd roxyquinoline, 171 ; depn. 
from  pyrophosphate soln ., 529; 
electrolytic, 171, 353; grav., by  
alcoholic m ercaptobenzthiazole, 530 ; 
rapid, 171; vo l., 66.

C æ s iu m , spectrographic, 244.
C a lc iu m , as CaC2Ô4 in presence of 

A s 0 4'", 353 ; in  lig h t a lloys & 
soins., spectrographic, 352.

C e riu m  b y ga llic  acid, 476.
C h ro m iu m  in  C r 0 3 p la ting  baths, 171, 

436.
C itric  a c id  in N i p lating baths, 611.
C o b a lt, by a-nitroso-/?-naphthol, 353 ; 

by anthranilic acid , 243 ; by  com 
p lex  com pd., 390 ; by  d im ethyl- 
g lyox im e-b en zid in e, 477 ; by  pptn . 
a s CoS, 477 ; depn. from  p yro 
phosphate soln ., 529 ; vo l., 25.

C opper, argentom etric, 390 ; by  an th r
an ilic  acid , 243 ; by  quinaldinic 
acid, 436 ; by salicy la ldoxim e, 171, 
172; by  th iog lyco l acids & th io n 
alide, 612; by  th ionalide, 613; 
depn. from  pyrophosphate soln .,
529 ; electrolytic, 66 ; grav., by  
alcoholic m ercaptobenzth iazole,
530 ; grav., by  tannin , 67 ; grav., 
macro & m icro, 614 ; in a lloys  
w ith ou t prelim , sepn., 615; in 
A l a lloys, e lect., 614; in B ab b itt 
m etal, 305; in  brass, rapid, 614; 
in  Cr p lating baths, 66 ; in  C u-P d  
alloys, 107 ; in  P t  m etals, in  
U .S .S .R ., 708; in  Zn, e lect., 614; 
iodom etric, 171; m icro-, 390; 
potentiom etric, by N a 2S, 304 ; 
quant., rapid poten tiom etric , 25 ; 
rapid, w ith ou t prelim , sepn., 614 ; 
v o l., b y  K 2SnCl4, 66.

G ases  in  m etals, vacu u m  fu sion  
m ethod, im provem ent, 710.

G e rm a n iu m , colorim etric, b y  germ ano- 
m olybdic acid , 353 ; in Cu & F e, 
spectrographic, 706 ; in presence of 
A s, 477.

VOL. 2



840 S ubject In d ex

Analysis, methods of— 
Estimation of—

Gold, by CO, 614; by H g 2Cl2, 24; 
in a lloys, m icro-, 390 ; in presence  
of Pd & Sn, 436 ; in U .S .S .R ., 708.

Indium, bibliography, 138.
Iridium, in U .S .S .R ., 708 ; micro-, 

354 ; potentiom etric, 245.
Iron, d epn ., from pyrophosphate soln ., 

529 ; e lectro ly tic, 66 ; in  Cr p lating  
baths, 66 ; in D uralum in, quant, 
spectrographic, 107 ; in  P t  m etals, 
in  U .S .S .R ., 708 ; in  presence of 
Ti, aeration  process, 711 ; rapid, 
712; rapid, w ith ou t prelim , sepn., 
614.

Lead, *by anthranilic  acid , 390 ; 
e lect., a s P b 0 2, 530 ; grav., as Pb  
salicy la ldoxim e, 172, 530 ; in alloys, 
quant.,711 ; in a llo y s  contg. Sb ,C u, & 
Zn, vo l., 304; in  a lloys contg . Sn, 
Sb, & Cu, v o l., 477 ; in bearing  
m etals, v o l., 67 ; in  Cu, 354 ; in Cu, 
spectrographic, 707 ; in  Cu & C u -  
Zn a lloys, e lect., 615; in  cupelled  
A g, 244 ; in  P b -S n  a lloys, spectro
graphic, 242 ; in  solder, 107 ; in  
Sn, spectrographic, 615 ; in  typ e  
m etals, 2 5 ; in  Zn, e lect., 615 ; 
m icro-, 244 ; m icrovol., 711 ; on  
P b-coated  F e , 304 ; q u ant., as  
P b 3H 4(IO J 2, 2 5 ; rapid, 171; vo l., 
w ith  K 2S 0 4, 711.

Lead oxide in  m eta llic  P b , 711.
Lithium, spectrographic, 244, 305, 389
M agnesium , as M gN H 4P 0 4-6H 20 ,  391 ; 

as MgO in presence of N H 4’, 711 ; 
b y 8-hydroxy quinoline, 67, 475 ;  
colorim etric, 67 ; electrom etric, 
w ith  Sb electrode, 477 ; in D u ra l
um in, quant, spectrographic, 107 ; 
in products of recovery of Mg, 436 ; 
m icro-, 244; nephelom etrically , 
172; v o l., 615.

M anganese, by anthranilic  acid , 243 ; 
com parison of m eth ods, 172 ; in 
Cr-Co a lloys, ferrocobalt a lloys & 
Co high-speed steels, 304 ; in D u r
alum in, quant, spectrographic, 107 ; 
in Mg a lloys, quant, spectrographic, 
707 ; m icro-, 108 ; v o l., 354 ; 
v o l., by  induced ox idation  from  
m anganous sa lt  to m anganim eta- 
phosphoric acid , 531 ; vo l., by  
titration  w ith  K 3Fe(C N )6, 711.

Mercury, alkalim etric, 67 ; by  a n 
thranilic acid , 390 ; by th ioglycol 
acids & th ionalide, 612 ; by  th ion- 
alide, 613 ; poten tiom etric , 108; 
rapid, 711 ; v o l., 108.

M etals, by  anthranilic  acid , im p ort
ance of pH, 243 ; interference of 
Mn, 304.

Molybdenum, colorim etric, by  cyclo- 
hexanol, 25.

Nickel, as sulphide in buffered soins., 
4 7 8 ; b y  anthranilic  acid, 243; 
depn ., from pyrophosphate soln., 
529 ; in  p lating baths, rapid, 303 ; 
v o l., 25.

Analysis, methods of—
Estimation of— . pri

Palladium, b y H g 2Cl2, 24; in Cu i  a  
alloys, 107.

Phosphorus, in A l, 169; spectroscopic,
389. TT *5 <*5 "RPlatinum, by H g 2Cl2, 24 ; m U .b .b .u .,  
708; m icro-, 354 ; potentiom etric,
245 ; q u ant., d r o p  m ethod, 712.

Polonium in  radio lead , 615.
Potassium, in  Mg, 65 ; m icro-, 3o4 ; 

spectroscopic, 389.
Rare earths, quant., m agn etic, 708.
Rhenium, colorim etric, 712.
Rhodium in U .S .S .R ., 708.
Rubidium, in  U .S .S .R ., 708 ; spectro

graphic, 244.
Selenium b y  H g 2Cl2, 24.
Silicon, in  A l, 169 ; in A l a lloys, 108 ; 

in  A l a lloys , rapid ph otom etric, 531; 
in  D uralum in, quant, spectrographic, 
107 ; in  Mg a lloys , quant, spectro
graphic, 707 ; spectroscopic, 389.

Silver, b y  th iog lyco l acids & th ionalide, 
612 ; b y  th ionalid e, 613 ; grav., 108 ; 
in a lloys, m icro-, 390 ; in alloys  
w ith o u t prelim , sepn., 615 ; poten tio 
m etric titra tion , 712 ; vo l., 478.

Sodium, in  Mg, 65 ; spectroscopic, 389.
Strontium, spectroscopic, 389.
Sulphur in ferrom agnetic alloys, 

rapid, 479.
Sulphuric acid in chrom ium  plating  

b ath s, 303.
Tellurium, b y H g 2Cl2, 24 ; in  P b  alloys, 

26, 305 ; spectroscopic, 389.
Thallium, electrom etric, 615 ; spectro

scop ic, 389.
Thorium, w ith  8-h ydroxy quinoline, 

305 ; w ith  picrolonie acid , 304.
Tin, b y  phenylarsonic acid , 478; 

in  B a b b itt m eta l, 305 ; in  bearing 
m eta ls b y  Ce(S0 4 )2, 2 6 ; in Cu, 67 ; 
in  Cu, spectrographic, 707 ; in P b -  
Sn a lloys , spectrographic, 242 ; in 
sludges, 67 ; in  ty p e  m etals, 25 ; 
oxid im etric, 6 7 ; v o l., 436 ; vo l., 
w ith  C e (S 0 4)2, 391.

Titanium, by ga llic  acid , 476 ; vo l., as 
T i0 2, 531.

Tungsten, v o l., 26.
Uranium, rapid, 712.
Vanadium, rapid, 712.
Zinc, 172, 478 ; by  anthranilic acid, 

243 ; b y  pptn . as ZnS use of sul- 
p h ate-hydrosu lph ate buffered soln., 
6 16; by  qu inaldinic acid , 437 ; 
colorim etric, w ith  d ith izone, 305; 
depn. from  p yroph osph ate  soln., 
529 ; electrodepn. from  acid  solns., 
531 ; e lectro , in  presence o f F e , 242 ; 
in  brass, rapid, 614 ; in Cu alloys  
contg . <0-5%  Zn, 712 ; in  Au & 
bronze p igm en ts, rapid, 478 ; in  Mg 
& E lektron, v o l., 616 ; in X i, 4.36 • in 
presence of F e , A l, U , B e, & T i w ith  
quinaldinic acid , 305, 437 . I0(| 0 . 
m etric, 354 ; m icro-, w ith anthra" 
rnlic acid , 437 ; rapid, w ith out pre
lim . sep n ., 614 ; v o l., indirect, 354
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Analysis, methods of— 

Estimation of—
Zirconium, 478; w ith  8-hydroxy- 

quinoline, 391 ; w ith normal pro- 
pylarsonic acid , 712.

Sampling of—
Silver coin, 709.

Separation of—
Aluminium, & B e, 435 ; & F e from Be 

w ith  o-oxyquinoline, 107 ; by or
ganic reagent, 612; from Ni & Co 
by hydrazine carbonate, 352. 

Arsenic by H g 2Cl2, 24.
Barium in Cu-Sn group, 24.
Beryllium from A1 & Fe, 65.
Bismuth by th ionalide, 613.
Chromium, b y organic reagent, 612;

from N i, Co, & Fe, 243.
Cobalt, b y N aO H  & N a 20 2, 612 ;

from Fe, 352.
Copper, & Cd by salicy la ldoxim e  

& electrolysis, 171; & Cd by
salicylaldoxim e & hydroxyquin- 
oline, 171 ; & Pb by sa licy la ld ox
im e, 172 ; by anthranilic acid, 243 ; 
by th ionalide, 613 ; from As, 
Sb, & Sn, 529; from Cd & Mn, 
436.

Europium from rare earths, 710.
Gold by H g 2Cl2, 24.
Iridium & P t in U .S .S .R ., 708.
Iron, by organic reagent, 612; by 

N aO H  & N a 20 2, 612 ; from In  
w ith  cupferron, 24.

Manganese a t H g cathod e, 612. 
Mercury by th ionalide, 613.
Metals by anthranilic acid , 243. 
Molybdenum from R e, 712.
Nickel, & Co, quant., 389 ; by NaO H  

& N a 20 2, 612.
Niobium & Ta, 477.
Palladium by H g 2Cl2, 24.
Platinum by H g 2Cl2, 24.
Rare earths, 710.
Ruthenium from P t, P d , R h, & Ir, 

pam phlet, 83.
Samarium from N d, partial, 710. 
Selenium, by H g 2Cl2, 2 4 ; from Cd, 

Pb, B i, Sb, Mo, W, & V , 389.
Silver by th ionalide, 613.
Tantalum & N b, 4 7 7 .
Tellurium by H g 2Cl2, 24.
Tin w ith  H N O j, 529.
Tungsten from N b, T a, T i, & Zr, 

478.
Zinc, by N aO H  & N a 20 2, 612; from  

Cr, 243 ; from Mn, 437 ; in Au & 
bronze pigm ents, rapid, 478.

Annealing (see also H eat-treatm ent),
bright-, 358, 445; in  e lect, furnaces, 

256 ; m ethods, 627. 
furnaces. See Furnaces.

Annealing of—
Aluminium, 74, 256 ; effect of im pur

ities , 137, 273, 323.
Aluminium alloys, 74 ; changes in length , 

95.
Brasses, 116; advan ces, 73 ; book, 411 

(review).

Annealing of— 
Bronzes, 116.
Copper, (H .-C.) wire, 31 ; wire, bright-, 

6 2 7 .
Copper alloys, 1 1 6 . 
Nickel-brass, 116 .
Palladium & its  a lloys, 1 4 0 , 6 6 0 .
Platinum & its  a lloys, 1 4 0 , 6 6 0 .

Anodic oxidation of—
Aluminium & its alloys, 1, 1 0 3 , 1 5 8 , 1 6 4 , 

2 3 1  ; A lum ilite process, 5 2 0  ; appns. 
6 1 , 3 8 5 ;  chem . & phys. structure
of protective layer, 6 0 0  ; conditions for 
form ation of film, 5 1 9 ,  6 9 5 ;  elect, 
properties of oxide layer, 1 6 9  ; E loxal 
process, 2 3 1  ; E loxal process, appns., 
2 0  ; E loxal process, dielectric b e 
haviour of film s, 6 0 0  ; E loxal process, 
p lan t, 1 6 3  ; E loxal process, properties 
of film s, 2 0 , 1 6 3 , 2 9 6  ; paten ts, A m eri
can, 2 9 6  ; protection  &  decoration by, 
6 9 5  ; regulation of oxalic acid  soln .,
6 9 5 .

Anodic polarization. See Polariza tion . 
Anticorodal. See A lloys.
Anti-friction alloys. See A llo ys  : B earing  

alloys.
Antimony,

amorphous, 4 5 4 ,  5 5 4  ; m olecular arrange
m ent, 5 5 4  ; structure, e lect, con 
d u ctiv ity , & rate of crystn ., 5 5 4 . 

chemical thermodynamics, book, 4 0 7 . 
contamination of foods, 5 4 3 . 
deposition. See D eposition . 
detection. See A n a lys is . 
clectrophotophoresis, 6 5 5 . 
estimation. See A n a lys is . 
explosive. See A n tim o n y , am orphous. 
films, reflectiv ity , 4 8  ; transparency in 

ultra-v io let, 2 7 6 . 
magnetic susceptibility of powders, 

variation  w ith  particle size, 5 6 5 . 
photoelectric thresholds in turned sta te , 

9 3 .
polished surfaces, structure, 5 9 0 . 
single crystals. See S in g le  crystals. 
statistics, 7 3 3 . 
thermal expansion, 3 3 3 . 
vaporization, heat, 3 7 7 . 

Antimony alloys. See A lloys.
Apparatus, laboratory. See Laboratory  

appara tus.
Arc. See E lectric arc.
Area, apparatus for m easurem ent, 3 5 4 .
Armite. See A lloys.
Arsenic, 

analysis. See A n a lys is . 
atomic weight, 4 9 7 . 
chemical thermodynamics, book, 4 0 7 . 
contamination of foods, 5 4 3 . 
deposition. See D eposition . 
detection. See A n a ly s is . 
estimation. See A n a lys is . 
films, transparency in  u ltra-v io let, 2 7 6 . 
glassy state, 1 9 7 . 
separation. See A n a lys is . 
statistics, 7 3 3 . 

Arsenic alloys. See A lloys.
Asarcoloy. See A lloys.
Asbestos, corrosion by. See Corrosion.
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Assaying. See A nalysis.
Atmospheric corrosion. See Corrosion.
Atomic changes under pressure, 666 .
Atomic structure, bib liography of t e x t 

books, 39.
Atomic weights (see also under nam es of 

m etals),
reports of c ttee . of In ternat. U nion of 

Chem istry, 93, 416, 666.
Atoms,

adsorbed a t surfaces, equilibrium , 93. 
metallic, force o f repulsion, 46,

Australia,
Broken Hill Propty. Co., Ltd.,h istory , 545. 
Council for Scientific & Industrial 

Research, report, 318. 
libraries, catalogue o f periodicals, 127. 
metallurgical resources, 405.

Austria, alum iniu m  sta tistic s , 78.
Automobiles,

bearings, m ain & connecting-rod , crack
ing, 10 . 

inspection of material, 618. 
materials, 543, 7 3 2 ; su b stitu tes, 452 

(see also Alloys & under nam es of 
m etals), 

non-ferrous metals in, 127. 
pistons. See Alloys : A lum in ium  alloys, 

&c.

B .B. alloy. See A lloys.
Babbitt metals. See Alloys.
Bacteria, action  of m eta ls  on. See under  

nam es of m etals.
Barium (see a lso A lkaline earth metals), 

clean-up of gases by, 36. 
contact p.d. b etw een  tu n gsten  &, 368. 
detection. See A nalysis. 
estimation. See A nalysis. 
melting point, 454. 
sputtering from  tu n gsten , 457. 
statistics, 733, 738. 
uses, 79.
work-function, 368.

Barium alloys. See Alloys.
Barkhausen effect, 581; see  also under  

nam es o f m etals.
Barronia. See Alloys.
Bars, sam pling, 713.
Bearing alloys. See Alloys.
Bearings,

automobile engine, from  designer’s 
p o in t of v iew , 451 ; from  mfrs. po in t  
of v iew , 451 ; m ain and connecting- 
rod, cracking, 10 . 

cracking, 10, 12. 
lubrication, 317. 
oil-saving & oil-less, 641. 
reconditioning, 308. 
roll neck, m ain tenance, 360. 
rolling-mill, com posite, 74.

Beilby layer, 288.
Bells, founding, 624.
Bend testing. See Testing.
Bending strength. See Alloys  & under  

nam es of m etals.
Benedicks effect, in terpretation , 667.

Beryllium, 
allotropy, 454.
atomic structure factor, 221. 
cementation of metals by, 697. 
chemical properties, 41. 
conduction electrons, 41. 
corrosion. See Corrosion. 
detection. See Analysis. 
electrode potential, 239. 
estimation. See A nalysis. 
industry of U .S .S .R ., 80. 
manufacture, 365. 
occurrence, 663. 
optical constants, 41. 
physical properties, 41. 
properties, 365 ; review , 663. 
purification b y  sub lim ation  in  vacuum , 

2, 454.
separation. See Analysis. 
statistics, 80, 738, 740. 
uses, 41, 79, 262, 365, 403, 663. 
vapour pressure, 209.

Beryllium alloys. See Alloys.
Bimetal,

brass-base, m anuf., 725. 
iron—Tombak, control o f d en s ity  in  

pla tin g  & m icrostructure, 605. 
rolling. See Rolling. 
tubes in  gas app liances, 599.

Binary alloys. See Alloys.
Binding forces in  m eta ls , th eory , 562. 
Biography, 88 (review).
Birmabright. See Alloys.
Birmasil. See Alloys.
Bismuth,

chemical thermodynamics, book, 407. 
crystal lattice, 681.
crystals, in ten sitie s  of x -ray  reflection, 

221; tw in n ing, 685. 
deposition. See Deposition. 
detection. See Analysis. 
diamagnetism, 42, 681. 
electrical conductivity of single crysta ls, 

change in  m agn etic  field, 497, 567. 
electrical resistance of single crysta ls, 

change a t  m . p ., 365. 
electrode potentials, 609. 
estimation. See A nalysis. 
films, crysta lline, structure, 591 ; e le c 

tron  d iffraction p attern s, 225 ; m ag
neto-resistance, 365 ; reflectiv ity , 48 ; 
transparency in  u ltra -v io le t, 276. 

galvano-magnetic effects, effect of rate of 
cooling, 2 .

Hall effect, effect of rate o f cooling, 2 . 
magnetic susceptibility of pow ders, 

variation  w ith  partic le  size, 565. 
magneto-resistance, 137, 198. 
magneto-striction, 6 8 1 ; of s ing le  crysta ls, 

89.
mean free path of electrons, 365. 
micro-crystals, size & arrangem ent, 365, 

554.
molten, oxid e film s, e lectron  diffraction  

s tu d y , 99. 
occurrence, 733. 
oxidation, surface, 294.
Peltier heat, 49.
photoelectric thresholds in  turned s ta te ,

93.
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Bismuth,
plasticity, effect o f occluded gas, 655. 
production, 733. 
properties, 733. 
separation. See A n a lys is . 
single crystals. See S ing le  crystals. 
statistics, 738, 740.
superconductive, penetration  of trans

verse m agnetic field, 277. 
supercooling, 207.
thermal conductivity of single crystals, 

effect of m agnetic field, 41, 497. 
thermal expansion of single crystals  

near m .p ., 41 ; x-ray  d etn ., 274. 
thermal resistance of single crysta ls a t  

low  tem p s., d etn ., 198. 
thermomagnetic effects, effect o f rate of 

cooling, 2 . 
transitions, high-pressure, 197. 
uses, 733.
wetting power, 501.
wires, th in , prepn. by freezing m olten  

m etal, 501.
Bismuth alloys. See A lloys .
Bitter’s patterns, 595.
Bleaching agents, corrosion by . See 

Corrosion.
Bleaching (textile) apparatus, m aterials for,

17.
Blekor. See A lloys .
Blower systems, book, 649.
Bolts, tensile  properties, im p act & sta tic , 

339.
Borium. See A lloys .
Boron, sta tistics, 738.
Boron carbide. See A lloys.
Brasses. See A lloys .
Brazing, 

advances, 485. 
electric-furnace, 184, 398. 
in controlled atmosphere electric furnaces, 

540.
with silver solders, 120, 485.

Brazing of—
Copper pipes, 540.
Gun-metal fittings, 540.
Machine parts in e lect, furnace, 120 . 
Monel metal, 121.
Refrigerator plant, 184.
Stainless steels w ith  silver solder, 76.
Steel, 540.
Superhard alloys to b its  b y  natural gas, 

727.
Breaking stress. See Tensile  properties . 
Brewery,

constructional materials, 317; see also  
A llo y s  & under nam es of m etals, 

vessels, corrosion. See Corrosion. 
Brinellhardness. See H ardness, T esting , & 

T esting  m achines.
Brines, corrosion by . See Corrosion. 
Britannia metal. See A llo ys .
Brittleness (see also A llo ys  & under nam es  

of m etals),
422.
mechanism, 290. 
of sheets, 74.

Bronzes. See A  lloys.
Bronzing, book, 545.
Buckling of linked beam s, 479.

Buffing (see also P olish ing),
259, 312.
books, 134 (review), 653 (review). 
economical, 726.

Buffing of—
Antimony-lead alloys, 726.
Brass, effect o f annealing a tm ., 447. 
Britannia metal, 726.
Cadmium, 726; deposits, 362.
Gold, 726.
Lead, 726.
Pewter, 726.
Platinum, 726.
Tin sheet, 726.

Building, m etallic  m aterials, 126; see also  
A llo ys  & under nam es of m etals. 

Burma, m ineral resources, book, 406. 
Burnishing, 634, 726.
Butter,

action on metals. See Corrosion. 
keeping quality, effect of fo ils, 542.

Cables (see also A llo ys  & under nam es of 
m etals), 

breaking length, 186. 
high-tension, vibrations, 189. 
jointing, 635; book, 552 (review). 
manufacture, book, 194 (review). 
properties, book, 194 (review). 
protection aga in st e lect, corrosion, 348. 
sheathing, defects, 658 ; see also A llo ys  

& under nam es of m etals, 
vibrations, dam ping, 449.

Cadmium, 
analysis. See A n a ly s is .  
buffing. See B uffing . 
chemical thermodynamics, book , 407. 
cold-work, recovery from , review , 142. 
colouring. See Colouring. 
corrosion. See Corrosion. 
deposition. See D eposition . 
deposits, protective  v a lu e , 296 ; stru c

ture, 592. 
detection. See A n a ly s is .  
electrical resistance, at low  tem p s., 554 ;

of film s, 198. 
electrode potentials in liquid am m onia, 

704.
electron diffraction patterns, 591. 
entropy, 564.
estimation. See A n a lys is .  
films, elect, resistance, 198; electron  

diffraction pattern s, 225. 
gases in, rem oval, 704. 
molten, oxide film s on, 687. 
parachor, 564. 
poisoning, 35.
polished surfaces, structure, 590. 
separation. See A n a ly s is .  
situation in  U.S.S.R., 452. 
solutions in  m olten  CdCl2 & calom el, 

m agn etic properties, 656. 
spectra, u ltra-v io let, 459. 
sprayed deposits, te sts  in  alkaline liquors, 

602.
spraying. See S p ra yin g . 
sputtered, surface m otion  of particles, 

93.
statistics, 738, 740.
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Cadmium,
superconductivity, 656 ; transition  tem p ., 

568.
thermal expansion, x-ray d etn ., 202, 656. 
vapour pressure, 502. 
viscosity, 498.
wires, th in , prepn. b y  freezing m olten  

m etal, 501.
Cadmium alloys. See A lloys.
Cæsium (se ea lso  A lk a li  metals), 

atomic weight, 555. 
detection. See A n a ly s is . 
estimation. See A n a lys is .
Hall effect, 140. 
magnetic moment of nucleus, 2. 
molecular weight, 54. 
occurrence, 663.
positive ions, action  on h o t nickel 

surface, 91. 
properties, review , 663. 
thermoelectric force, 456. 
uses, 663,
vapour, spontaneous ion ization  a t in 

candescent tu n gsten  & rhenium  sur
faces, 45.

Cæsium alloys. See A lloys .
Calcium (see a lso A lka lin e  earth m eta ls), 

action of mercury vapour, 138. 
allotropy, 555. 
clean-up of gases by, 36. 
detection. See A n a ly s is . 
estimation. See A n a ly s is .  
melting point, 454. 
metallurgy, 199.
photoelectric threshold, change w hen  

treated  ,with sm all am ts. of 0 2, 501. 
production, e lectro ly tic, 239. 
pure, properties, 413, 497, 656. 
purification by sub lim ation , 202 . 
statistics, 738. 
uses, 79.
vapour pressure, 42.

Calcium alloys. See A llo ys .
Calcium chlorate liquors, corrosion by . See  

Corrosion.
Calorizing of oil-refining p ip e-still tu bes,

696.
Canada, 

aluminium industry, 646. 
Canadian Manufacturers Association, 

trade ind ex , 545.
Carbides. See A llo ys  dk com pounds. 
Carboloy. See A lloys.
Carbon dioxide. See Gases.
Carbon monoxide (see also Gases), 

adsorption by copper, 656.
Caro bronze. See A lloys .
Castability, 534, 621 (see also A llo ys  & 

under nam es of m etals).
Casting (see a lso M o uld ing , &c.), 

advances, 112. 
books, 190, 651 (review). 
centrifugal. See C entrifuga l casting. 
cire perdu method, 394. 
die-. See D ie-casting.
Durville process, 112. 
gravity. See D ie-casting. 
metal rising from gate & riser, 250. 
methods, review , 717. 
mould capacity, 534.

Casting,
pressure. See D ie-casting. 
properties, 534.
R.W.R. process, 112. 
volume changes during. See 1 olum e  

changes.
Casting of—

Aluminium, 112; book, 493; caps, 
th in -w alled , 358 ; effect o f silicon  in  
presence of o th er e lem en ts, 622 ; 
errors, 393, 534 ; ga tes & risers, book, 
552 (review ) ; in  sand, effect of
m elting  conditions, 29, 84 ; p iston s in  
m eta l m oulds, 622 ; p reven tion  of 
unsoundness, 393 ; review , 622 ; 
vacuum -, 176; w ire-bars & p lates, 
622.

Aluminium alloys, 1, 29, 70, 250, 307 ; 
ch ill-, 535 ; d ifficu lties, 250 ; effect of 
feeding, &c., 281 ; in m eta l m oulds, 
causes o f rejects, 70 ; ingots for  
rolling, 534 ; m oulds for, 535 ; shrink
age, 95 ; shrinkage cracks caused by  
casting-in  bearing bush , 29. 

Aluminium-bronzes, 30, 582 ; control, 
70 ; d ifficu lties, 358.

Aluminium-copper alloys, 622 ; in  sand, 
effect o f m elting  conditions, 29, 84. 

Bells, 624.
Brasses, 112, 717; book, 411 (review ); 

covers (large), 394 ; d ifficu lties, 250 ; 
D oehler process, 112; from  ind uction  
furnaces, 251 ; ga tes  & risers, book , 
552 (review).

Bronzes, 71, 251, 394, 622, 623; bushes  
in  m eta l m oulds, 71 ; d ifficulties, 250 ; 
factors affectin g com pactn ess & sound
ness, 623 ; from  reverberatory fu rn
aces, prodn. of oxide-free, dense  
in gots, 624 ; ga tes  & risers, book, 
552 (review ); pouring tem p ., 177, 251, 
307 ; th in -w alled  castings, defect, 
394.

Cadmium alloy bearings, 214.
Copper, vertica l, 177.
Copper alloys, 112.
Duralumin, effect o f d u st film s, 250. 
Lead—bronze, bushings, 624 ; causes of 

porosity , 624.
Magnesium alloys, 1, 71, 251; chill-, 

177, 624 ; rev iew , 624. 
Manganese-brass, 97, 582.
Molybdenum bu tton  in  brass for x-ray  

target, 532.
Nickel-brass, 394.
Pewter, 178.
Phosphor-bronzes, 177, 307.
Propellers, 307, 308, 358, 481.
Silumin, 250.
Silver, 481 ; for rolling, fau lts, 631. 
White metals, 112, 625; bearings for 

locos., 125.
Zinc, effect o f rapid cooling on  lead  

distribu tion , 441 ; te s ts  w ith  com 
m ercial spelter, 535.

Zinc-bronzes, 481.
Castings, 

blisters, 393.
blow-holes, filling b y  m eta l spraying,

698.
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Castings,
book, 651 (review). 
defects, spongy spot, 717. 
gates & risers, book, 552 (review). 
heat-resisting, use of long-tim e creep- 

te s t  data  in  design, 70. 
improvement, discussion, 716. 
large, prodn., 621. 
porosity, 307.
quality, factors affecting, 716. 
radiology. See Radiology. 
shrinkage, effects, 534. 
surface defects, elim ination, 357. 
unsoundness, factors affecting, 357. 

Catalysis, adsorption th eory, 661.
Cathode rays, reflection from crysta l sur

face, 591.
Cathodic sputtering. See Sputtering. 
Cavitation, 347.
Cellometal, 262.
Cellulose production, corrosion in. See 

Corrosion.
Celsite. See Alloys.
Celtium. See H afnium .
Cement, corrosion by. See Corrosion. 
Cementation (see also Diffusion), 

books, 129, 325 (review). 
by aluminium, 165. 
by beryllium, 697. 
by silicon powder, 522. 
by tin powder, 698. 
protective value, 164.

Cementation of—
Copper, b y alum inium , 165; b y  silicon  

powder, 522 ; b y  tin  powder, 385, 698. 
Iron, 105; by alum inium , 165; by  

beryllium , 697 ; b y  chrom ium , 463 ; 
by silicon  powder, 522 ; b y  tin  pow 
der, 385.

Nickel, by alum inium , 165; by  chrom 
ium , 463 ; by  silicon powder, 522 ; 
by tin  pow der, 385, 698.

Steels, 105 ; by  beryllium , 697.
Cements, refractory. See Refractory 

materials.
Centrifugal casting, 308, 536.

machines, 718.
Centrifugal casting of— 

Brass, 112.
Bronze, 112.

Ceralumin. See Alloys.
Cerium,

crystal lattice, 221. 
estimation. See Analysis. 
magnetic susceptibility, 221. 
preparation, 141, 199, 555. 
pure, prepn., 141. 
specific heat a t h igh  tem p s., 2. 
transition tem perature, 2. 
uses, 79.

Cerium alloys. See Alloys.
Cerrobase. See Alloys.
Cerrobend. See Alloys.
Cerro-matrix. See Alloys.
Cerroseal. See Alloys.
Chaplets, calculation  of size, &c., 178. 
Cheese, action  on m etals. See Corrosion, 
Chemical apparatus, 

book, 408.
construction, book, 13.6 (review).

C h em ica l e n g in e e r in g , book, 190.
C h em ica l in d u s try ,

A m e r ic a n , guide-book, 546. 
m a te r ia ls  fo r , books, 85, 272 (review). 

645 ; see also A lloys  & under nam es of 
m etals, 

re fe re n c e  b o o k , 496 (review).
C h em ica l p ro p e r t ie s . See under specific 

properties.
C h em ica l te c h n o lo g y ,

G e rm a n -E n g lis h ,  book, 135 (review). 
in  U .S .A ., book, 491.

C h em ica l th e rm o d y n a m ic s , book, 489.
C h em ica ls , m anufacturers, B ritish, d irec

tories, 127, 265.
C h e m is t as corrosion expert, 430.
C h e m is try ,

a n a ly t ic a l .  See A n a lys is . 
ap p lie d , dictionary, 410 ; origins & 

developm ent, book, 328 (review) ; 
progress, book, 194 (review). 

b o o k s , 410, 492, 544. 
c o n s ta n ts ,  book, 546. 
d ic tio n a r ie s , 407, 410. 
h a n d b o o k s , 328 (review). 
in  U .S .A ., book, 654 (review). 
in d u s t r i a l ,  book, 496 (review) ; in period 

1635-1935, 490 ; work of 14th Con
gress, 489. 

o f so lid s , book, 323 (review). 
p h y s ic a l,  im portance in  applied e lectro

chem istry, 388 ; tab les, 408. 
p ro fe s s io n , book, 321. 
p ro g re ss  in 1934, report, 654 (review). 
re fe re n c e  b o o k s , 84, 321, 489, 649.

C h e rr ie s , action  on m etals. See Corrosion.
C h ro m ic  a c id  s o lu tio n s , aqueous, e lectro 

ly tic  reduction, cathodic film in , 302, 
475.

C h ro m ite . See R efractory m aterials.
C h ro m iu m , 

a to m ic  w e ig h t , 555. 
b ib l io g ra p h y , 138. 
c e m e n ta t io n  o f m e ta ls  b y , 463. 
c o rro s io n . See Corrosion. 
c ry s ta l  s t r u c tu r e  of e lectrodeposits, 378, 

470, 683. 
d e p o s it io n . See D eposition. 
d e p o s its , corrosion. See Corrosion ; 

crystal structure, 378, 470, 683;
hardness, effect of various factors. 
See D eposition  ; in building, 126 ; 
indust, appns., 433 ; porosity, 235 ; 
properties, 235 ; protective  value, 
20, 82 ; structure, 235 ; structure, 
relation to  chem . & phys. properties, 
469, 683 ; w ith  high corrosion- & 
heat-resistance, 473. 

d e te c tio n . See A n a lys is . 
d iffu s io n  into iron, x-ray study , 672. 
e le c tro ly te ,  239.
e le c tro n  d if f ra c tio n  p a t te r n s ,  224. 
e s t im a t io n .  See A n a lys is . 
o c c u rre n c e , 138. 
o re s , 138.
p o lish e d  s u r fa c e s , structure, 590. 
p u r if ic a tio n  by sublim ation in vacuum , 

2, 454.
separation. See A n a ly s is . 
sources, 138,
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Chromium, 
specific heat a t high  tem p s., 2 . 
statistics, 734. 
technology, advan ces, 734. 
transition tem perature, 2 . 
vapour pressure, 209.

Chromium alloys. See A lloys .
Citric acid, corrosion by . See Corrosion. 
Cleaning (see a lso D egreasing, D escaling , 

&c. ),
360, 361.
agents, 118, 447, 633; alka li, 397; 

corrosion b y . See Corrosion ; for use  
before pain ting, 397. 

baths, control, 312. 
by tumbling & burnishing, 539. 
developments, 259, 360. 
electrolytic, 633. 
for electro-galvanizing, 75. 
for metal spraying, 633. 
for plating, 361, 726. 
handbook, 650. 
in canning industry, 633. 
plant, chem ical stonew are for, 447. 
review, 298. 
with wire brushes, 633.

Cleaning of—
Aluminium, in  hou sehold , 32 ; sh eet, 

633.
Copper, e lectro ly tic, 446.
Dairy plant, 447.
Silver, antique coins, depn. o f m etallic  

copper, 311.
Tinned surfaces, 311.
Tinplate, 311, 633.

Coal(s) (see a lso F uels),
classification, A .S.T .M . specifications, 

1 1 4 ,1 1 5 ; book, 492. 
combustion, accuracy o f ca lculations, 

628 ; balance equation  of, 626. 
powdered, as standard ind ust, fuel, 483 ; 

com bustion, 537.
Coating of metals. See D eposition , G alvan

iz in g , S p ra y in g , T in n in g ,  &c.
Coatings. See D eposits.
Cobalt,

a-f} transformation, h ea t change, 414. 
adsorption of hydrogen, 199. 
adsorption of nitrogen, 199. 
anodes in  te x tile  industry, 316. 
bibliography, 734.
chemistry, books, 494 (review), 544. 
creep, 93.
deposition. See D eposition . 
detection. See A n a lys is . 
effect on age-hardening alloys, 13. 
elasticity, Y oung’s m odulus, effect of 

m agn etization , 565. 
electrical resistance, 502 ; change in 

longitudinal m agn etic  field , 414, 555. 
electron diffraction patterns, 224. 
estimation. See A n a lys is . 
industry in  U .S .S .R ., 739. 
magnetic susceptibility, dependence of 

frequency, 202. 
magnetization, abnorm al, 455. 
magnetoresistance a t  low  & high  tem p s., 

137, 198. 
monochromatic K a  radiation, 100. 
nucleus, m ech. m om ent, 455.

Cobalt,
polished surfaces, structure, 590. 
powder, adsorption of hydrogen, ethan e, 

& eth y len e , 502. 
separation. See A n a lys is . 
solubility of oxygen, 555, 656. 
statistics, 734.
thermal expansion, x-ray  d etn ., 202. 
transformation point, 555, 656. 
transformations, heat-effects, 454. 
volatilization through chloride, 502. 

Cobalt alloys. See A llo ys .
Coercive force. See A llo ys  & under nam es 

of m etals.
Cohesion 

in metallic crystals, 46. 
relation to plasticity, 175, 533.

Cohesive force, 562.
Coinage (see a lso A llo ys),

ancient A rm orican & G aulish , ex a m in 
a tion , 739.

Coke-handling equipment, abrasion-resis
ta n t, 264.

Cold-pressing. See P ressing . 
Cold-shortness, 369.
Cold-work,

depth, x-ra y  m easurem ent, 248. 
recovery of metals from, review , 142. 

Cold-worked metals & alloys (see also  
A llo ys  & under nam es o f m eta ls), 

impact torsion tests, 356. 
recovery, effect o f heatin g  tim e, 369. 
x-ray line sharpness, rela tion  to  h igh- 

tem p . s ta b ility , 16.
Cold-working (see a lso under nam es of 

processes), 
effect of diamagnetism of m eta ls , 565. 
lattice recovery after, x -ray  s tu d y , 57. 
principles, 396.

Colloidalization of m eta ls , 565.
Coloured metals, book , 546.
Colouring,

black finish, 312, 447. 
book, 326 (review). 
electrolytic, 702. 
of small articles, 634. 
preparation for, 118.
with molybdate solutions, 361; p aten ts, 

361.
Colouring of—

Aluminium, 32, 312, 361, 726; critical 
review , 119; ox id e  film s, 539. 

Aluminium alloys, critica l review , 119. 
Brasses, 183, 312 ; black fin ish , 312, 634. 
Bronzes, 183.
Cadmium, 32.
Copper, 32, 183, 312; black fin ish , 312;

brown ton es, 32.
Copper alloys, brown ton es, 32.
Gold, 312.
Iron, 312.
Nickel, 312.
Zinc, 32, 312 ; black fin ish , 237. 

Columbium. See N io b iu m .
Compounds, in term etallic . See A llo ys . 
Compressibility (see a lso under nam es of 

m eta ls), 
coefficients, d etn ., 532. 
of single crystals, 666. 
up to 5000 kg./cm.2, 416.
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Compression,
strains, effect on strength  of m etals, 

book, 491. 
testing. See Testing & Testing machines.

Concentrates, m ounting, for m icro-exam i
nation , 343.

Condensed metals, fluorescence o f salts 
surface-activated  by , 666.

Condenser tubes (see also A lloys), 
cleaning, 605. 
corrosion. See Corrosion. 
materials, 79.

Conductivity, 
electrical. See Electrical conductivity. 
semi-. See Semi-conductivity. 
super-. See Superconductivity. 
theory, review , 513. 
thermal. See Thermal conductivity.

Conductors. See Cables.
Consistency, defin ition of term , 110.
Constantan. See Alloys.
Contacts,

electrical, keeping clean, 488 ; w ith  th in  
m etal fo il, 312. 

sliding, v o ltage  drop, 93.
Contraction. See Volume changes.
Copper,

absorption of oxygen, review , 665. 
action of nitrogen, 209. 
action on yeast, 124, 316, 640. 
adsorption of carbon monoxide, 656. 
adsorption of hydrogen, 656, 665. 
analysis. See A nalysis. 
ancient sm elting , 127. 
annealing. See Annealing. 
arc, tem p ., 176. 
arsenical, properties, 572. 
bibliography, 734. 
bismuth in, 106. 
books, 128, 547. 
brazing. See Brazing. 
cables, breaking length , 186 ; in Boulder  

D am  (U .S .A .) project, 316; loading  
tab les, 541. 

casting. See Casting. 
casting skin, rem oval from  rolling bars, 

535.
castings, e lect, con d u ctiv ity , 555 ; sp.

gr., 555. 
cementation. See Cementation. 
chromium-plated, uses, 316. 
cleaning. See Cleaning. 
cohesive forces, quantum  m ecli. in 

v estiga tion , 556. 
cold-drawn w ire, v ibration  endurance  

stren gth , 199. 
cold-work, recovery from , review , 142. 
cold-worked, effect of silver on so ften 

ing, 96 ; x-ray line sharpness, relation  
to  h igh -tem p . sta b ility , 16. 

colouring. See Colouring. 
compressibility, 416. 
conductors, steel-cored , pam phlet, 269. 
contamination of foods, 543. 
corrosion. See Corrosion. 
corrosion-fatigue. See Corrosion-fatigue. 
crude, treatment, 441. 
crystallization, 586.
cuprous oxide films on, 159 ; orientation , 

687.

Copper,
cuprous oxide in, planim etric d etn ., 42. 
cylinder heads, 124. 
data, booklet, 546.
deformation resulting from  lieat-treat- 

m ent, 461. 
deformation texture, review , 224. 
dendritic structure, 586. 
deoxidation. See Deoxidation. 
deposition. See Deposition. 
deposits, structure, relation  to  chem . & 

p h ys. properties, 469, 683. 
detection. See Analysis. 
diffusion of hydrogen, 139, 563, 665. 
diffusion of positive ions of salts a t  high  

tem p s., 556. 
diffusion of zinc, 90. 
drilling. See Drilling. 
dye kettles, 738. 
dynamic rupturing tests, 715. 
effect of arsenic, 572. 
effect of bismuth, 572. 
effect of oxygen, 42 ; see also Alloys : 

Copper—oxygen system. 
effect of ozone, 19. 
effect of reducing gases, 42. 
effect of sulphur, 455. 
elastic limit in torsion, 656. 
elastic properties of w ire, effect of residual 

deform ations, 90. 
electrical resistance a t low  tem p s., 200. 
electrode potentials in  liq u id  am m onia,

704.
electrolytic, specifications, 262. 
electron diffraction patterns, 225, 591. 
electronic structure, 467. 
elongation values, 27. 
embrittlement, 42, 89. 
enamelling. See Enam elling. 
entropy, 564.
estimation. See A nalysis. 
fatigue, effect of atm ospheric action , 

383.
films, electron d iffraction pattern s, 225, 

591 ; sputtered , optica l properties, 
200 ; sputtered , threshold v a lu e , 564 ; 
transparency in  u ltra-v io let 276. 

fuse wire, m elting tim e, 644. 
gases in, 716.
grain-size, effect o f annealing, 380. 
hardness, effect o f cold-rolling, 2 , 86;

effect of tem p ., 619. 
heat of relaxation, from  rqcrystn. data,

563.
heat-treatment. See Heat-treatment. 
history, 37, 80. 
hot-working, 181. 
in air-conditioning plant, 487. 
in architecture & building, 126, 128, 319, 

542, 640. 
in brewery, 640, 738. 
in chemical plant, 645. 
in coinage, 641.
in domestic water services, pam phlet, 

319.
in food industries, 734. 
industry in  1935, 127. 
ingots, sound, for d en sity  d etn ., 208. 
lacquering. See Lacquering. 
lead-coated, in buildings, 316.
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Copper,

loco, fire-box plates, gas-w elded, radio
logy , 111; m anuf., 74; repair, 728. 

magnetic susceptibility, change, 460;
relation  to elastic stress, 138, 200. 

mechanical properties a t low tem ps., 
422, 501. 

medals, m anuf., h istory, 187. 
melting. See M elting . 
mesh, uses, 316. 
metabolism, 640. 
metallographic etching, 682. 
metallurgy, advances, 80, 734. 
mosaic structure, 586. 
native, crystal structure, 423. 
odour, 48.
oxidation, surface, 294, 515. 
oxide films, 102. 
oxide films on, structure, 590. 
parachor, 564.
pitina, artificial, prodn., 259, 361 ; rapid 

d evelopm ent after assem bly, 182. 
photoelectric thresholds in turned sta te , 

93.
pipes, for gas services, 641; for water  

services, 518, 734; in gas-heated  hot- 
w ater system s, 734. 

plastic flow, effect of fluid pressure, 
335.

plastic properties, in torsion, 656 ; of wire, 
effect of residual deform ations, 90. 

polished surfaces, structure, 590. 
polishing. See Polish ing . 
powders, adsorption of gases, 556; 

adsorption of hydrogen, ethane, & 
ethy lene, 502 ; grinding apparatus, 
556; la ttice  distortion , 592, 6 8 6 ; 
pressed, elect. con d u ctiv ity , 6 ; 
pressed, hardening effects, 6 ; prodn., 
641.

protective films, form ation, 159.
refining. See Refin ing . 
reflection coefficient in spectral region  

300-186  p ,  564. 
rolling. See Rolling. 
rolling texture, 100, 686. 
roofing, 734; “ Cabra ” patina trea t

m ent, 316. 
scrap, reworking, 72. 
separation. See A n a lys is . 
sheet, direct electrolytic  prodn., 433; 

for building, handbook, 37 ; in 
buildings, 734 ; use aga inst an ts in 
tropics, 403 ; use for surveying plans, 
188.

silver-free, prepn., 477. 
single crystals, See Sing le  crystals. 
smelting, prim itive, 127. 
soldering. See Soldering. 
solid viscosity, 336. 
specific heat, true, 370. 
spraying. See S p ra yin g . 
stannic oxide in, reduction  by  hydrogen, 

365. 
statistics, 734.
“  stools ”  for in got m etals, 487.
Strain figure, form ation, 89. 
strip, bars, & rods for e lect, purposes, 

Brit, standard specifications, 487. 
substitutes, 37.

Copper,
surface film, th ickness, 657. 
switch contacts, life, 641. 
taste, 48.
test-pieces broken dyn am ica lly , x-ray  

study, 685. 
thermal conductivity, effect of cold- 

work, 277. 
thermal expansion, 43. 
tin coatings, striations, 520. 
torsion diagram s, 356 ; te sts , 273. 
total expansion from 75° to 1356° K ., 

199. 
toxicity, 36.
tubes, for dom estic purposes, 487; for 

gas service, 187 ; h ea t transfer & 
pressure drop data  for o il, 542; 
hydraulic te sts , 153; jo in ts, 37; 
tensile  properties, 153. 

vapour pressure, 209. 
volatilization through chloride, 502. 
welding. See W elding. 
wire rope, m anuf., 446. 
wires, alternate bend strength , 438; 

cold-drawn, v ibration  endurance 
strength , 199; crystal orientation, 
effect of m ethod of w orking, 16; 
crysta l re-orientation on heatin g , 15; 
drawing. See W ire-d ra w in g ; elastic  
properties, effect of residual deform a
tions, 90 ; hard-drawn, w ith  preferred 
orientation , correlation of tensile  
strength , & e lect, con d u ctiv ity , 657 ; 
m anuf., 725 ; p lastic  properties, effect 
of residual deform ation , 90 ; su b stitu 
tion  of zinc for tin  in  coating, 431;  
trolley , 187 ; tro lley , w ear & fatigue, 
641; va lu e  of bend test, 725.

Copper alloys. See A lloys.
Coppersmith, book, 134 (review).
Coppersmith’s waste, treatm ent, 114, 252.
Cores,

aluminium-coating, 625.
chaplets, calculation of size, & c., 178.
drying, 308, 394, 718.
effect of humidity, 178.
green-sand, 72.
metal-spraying, 233.
sands. See R efractory m aterials.
use of broken castings as, 252.

Corn, processing, corrosion in. See 
Corrosion.

Corrix. See A lloys.
Corrosion (see a lso O xidation , See.), 

and voltaic couples, 430. 
application of statistical principles, 163. 
atmospheric, 17, 151, 228, 429, 516, 674. 
below discontinuous oxide coatings, 691. 
bibliography of text-b ook s, 39. 
books, 38, 410, 489. 
by acetic acid, 58.
by acids, 1, 17, 102, 161, 226, 471, 659, 

691, 692; inh ib itors, 519 ; loca liz 
a tion  of restraining action  of surface- 
active  substances, 230. 

by ammoniacal cupric solution, 59. 
by asbestos, 516. 
by bleaching agents, 515. 
by brines, 58, 294, 384, 598, 
by butter, 102.



Subject In d ex 849

Corrosion, 
by calcium chlorate liquors, 59. 
by cements, 596, 690. 
by cheese, 293. 
by cherries, 161. 
by citric acid, 102, 688, 691. 
by cleansing agents, reduction, 692. 
by condensed milk, 316. 
by cream, 102. 
by dinitroglycol, 227. 
by electric glow discharges, 519. 
by foods, 102.
by fruits & fruit extracts, 597, 689, 692. 
by gases a t h igh  ti'inp~., m ethods of 

study, 103. 
by hydrochloric acid solutions, 226. 
by hydrogen sulphide, 226. 
by kainite solutions, 162. 
by lactic acid, 102. 
by langbeinite solutions, 162. 
by linseed oil, 17. 
by liquid fuels, 228. 
by milk, 228, 384, 517, 519, 693. 
by mortar, 294. 
by nitric acid, 58.
by nitrocellulose solutions, 60, 228. 
by nitroglycerin, 227. 
by nitrose, 596. 
by oxalic acid, 102. 
by petrols, 228, 295, 296, 518. 
by phosphoric acid, 598, 693. 
by pit-water, 472.
by products of combustion of coal-gas, 

693.
by red beechwood, 345. 
by salt solutions, 691. 
by sea-water, 228, 230, 347, 59u;

action of lower form s of life, 430 ; 
protection b y  benzyleellulose lacquer, 
430. 

by soda, 381.
by soft water, effect of lim e hydrate, 518, 

693.
by soils, 84, 102, 229, 596, 690. 
by stray currents, 229, 599 ; am m eter for 

observation, 695. 
by succinic acid, 102. 
by sulphur vapours, 226. 
by sulphuric acid, 382, 516, 690. 
by sylvinite solutions, 162. 
by tap-water, 690. 
by tartaric acid, 102. 
by tomato products, 517. 
by varnish acids, 519. 
by warm water, 430. 
by washing agents, 515. 
by wine, 102, 644. 
by woods, 160, 345, 596, 690. 
by zinc chloride-treated wood, 160. 
causes, 599. 
chemical, book, 410. 
chemical properties an l, 430.
Commission Aéronautique pour 1 Etude 

de la Corrosion, reports, 158. 
electrochemical, theories, review , 599;

th eory , 599. 
in brewery, 292. 
in cellulose plant, 595. 
in chemical plant, 58, 61, -26. 
in condensed milk plant, 162, 317, 384.

Corrosion, 
in corn processing, 517. 
in dairy, 645. 
in dye industry, 295. 
in food industry, 162, 517. 
in ice-making plant, 103. 
in oil industry, prevention by  m etal 

spraying, 603 ; reduction b y  selection  
o fm ateria ls, 693. 

in oil refineries, tab les of d ata , 598. 
in petroleum industry, 162. 
in potash industry, 162. 
in rayon industry, 696. 
in sugar factory, 227, 295, 598. 
in tomato products processing, 517. 
intercrystalline, study by lum inous 

diffusion, 471. 
measurement, m ethod, 230. 
mechanism, 694 ; review , 103. 
motor-electrolytic current as factor, 163, 

430.
mutual displacement of metals, 094. 
origin w ith  oxygen  depolarization, 599. 
prevention, b y  lubricants, 386 ; by rubber 

coatings, 605. 
probability, 694.
protection against, 20, 61, 103, 163, 

231, 296, 348, 385, 430, 472, 519, 599, 
695 ; book, 325 (review );  by  derived  
electrolytic action , 232 ; see also under  
various m ethods, e.g. A nod ic  oxidation , 
D eposition , G alvanizing, P a in tin g ,  
S p ra yin g , T in n in g ,  & c., and under  
A llo ys  & nam es of m etals, 

rate, factors influencing, 163. 
reports, of Corrosion Cttee.

& Steel In st ., &c., 268;
German conference, 495 
of Sw iss c ttee ., 384. 

research, a t Chem. R es. L ab., Teddington, 
599 ; errors, 518, 694. 

reviews, 231, 694. 
surfaces, ligh t diffusion, 60. 
tarnishing, m easurem ent, 19. 
testing, effect of dim ensions, form and  

surface sta te  of specim ens, 230; 
effect of m ethod of im m ersion of sp eci
m en, 103; in sea-water, standardiz
ation , 158 ; m ethods, 60, 158, 347, 599, 
694, 695 ; new  m ethod, 60 ; prepn. of 
artificial sea-w ater, 230; prepn. of 
sh eet test-p ieces, 163; review , 103; 
standardization of results, 430. 

theories, 163, 229, 599 ; review , 519. 
topochemical viewpoint, 519. 
under cyclic stress. See Corrosion-

of Iron  
of 1934
(review) ;

voltaic cells &, 163.
Corrosion of—-

Air-conditioning plant, control, 347, 693. 
Albondur in  N orth  Sea, 595.
Alclad, effect of protective  coatings, 164. 
Aldrey wires round steel core, 159. 
Allegheny metal by m ilk, 517.
Alloys by phosphoric acid, 693.
Alumag by sea-w ater, 230.
Aluminium, by acetic acid, 58 ; by acids, 

226 ; b y acids, effect of pu rity , 1 ; 
by alkalis, effect of addn. agents, 159 ; 
by boiling acids, 17 ; b y boiling
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A lu m in iu m ,
lin seed  oil, 17 ; b y  brines, 58, 294, 
384, 598 ; b y  citric acid , 688 ; by  
fru it extracts, 689 ; b y  hydrogen  
sulphide, 226 ; b y  nitric acid , 58 ; by  
nitrocellulose soins., 60, 228 ; by 
products of com bustion of coal-gas, 
693 ; b y  soda, 381 ; by sulphur va.pours, 
226 ; b y  tom ato  products, 517; 
conductors, preven tion  b y  greasing, 
386 ; effect of h ea t treatm ent, 226 ; 
effect of surface treatm ents, 61 ; 
electrochem . properties &, 58 ; hopper 
cars b y  high-sulphur coal, 292 ; in 
brewing industry, 292 ; in  chem . 
p lan t, 58, 226 ; in  hydrogen peroxide  
bleaching process, 17; in  N orth  Sea, 
595 ; in  sodium  n itrate-p otassiu m  
chloride soln ., 598 ; n egative  differ
ence effect, 292; rapid testin g , 291; 
rapid te sts , effect of sodium  chloride 
& hydrogen peroxide concn., 381 ; 
reflectiv ity  m easurem ents to  study  
progress, 159; review , 689; sheet, 
atm ospheric, 17 ; te s t  m ethods, 159.

A lu m in iu m  3 S b y  m ilk, 517.
A lu m in iu m  a l lo y s , b y boiling linseed  oil, 

17 ; b y  w ater, preven tion , 20 ; 
die-castings, effect o f com pn., 2 12 , 
337, 671 ; effect of surface trea t
m ents, 61 ; in  N orth  Sea, 595 ; m icro
scopic stu d y ,_ 58, 381 ; rapid testing , 
291 ; review , 689 ; structural, 427 ; 
te s t  m eth ods, 159 ; (w rought), 
428.

A lu m in iu m -b ro n z e s ,  227, 338.
A lu m in iu m -c o p p e r  a l lo y s , effect of age- 

hardening, 381, 595 ; m icroscopic
s tu d y , 58, 381 ; screen w ire cloth, 
atm ospheric, 429.

A lu m in iu m -m a g n e s iu m  a l lo y s , effect of 
heat-treatm ent, 4 7 1 ; effect of pro
tec tiv e  coatings, 164.

Aluminium-plate by acid so ins., 161.
A lu m in iu m -  s ilic o n  a l lo y s , effect of 

com pn., 212, 337, 671.
A lu m in iu m -z in c  a l lo y s , 228 ; m icro

scopic stu d y , 58, 381.
A n tim o n y - le a d  a l lo y s , b y phosphoric  

acid, 693 ; w ater pipes, 516.
A n tim o n y - m a g n e s iu m - t in  a l lo y s , 470. 
A n tim o n y - m a g n e s iu m - z in c  a l lo y s , 470. 
A n tim o n y - t in  a l lo y , atm ospheric, 516.
B a r r o n ia  by acids, 161.
B e ry l l iu m , electrochem . properties and, 

58.
Beryllium-copper alloys, 673.
B ra s s e s , b y  brines, 294, 384 ; b y  cream  

& bu tter fa t , 102 ; b y  10% hyd ro
chloric acid , 519 ; b y  liquid fuels, 
228 ; by m ilk, 384 ; by  products of 
com bustion  of coal-gas, 693 ; b y  5% 
sodium  chloride, 519 ; dezincification, 
160, 690; fasten in gs in  zinc chloride- 
treated  w ood, 160 ; in  corn processing, 
5 1 7 ; in hot-w ater system s, 596 ;  
in  o il refineries, 598 ; p ipes by w ater, 
17; tu bes, 160; w ire, effect of 
exposure on breaking load, 383.

Corrosion of—
Bronzes, by brines, 384; b y  n itrocellu 

lose solns., 60, 228 ; b y  pit-w ater, 472 ; 
by tom ato products, 517 ; condenser  
tu bes in  gas condensers, 160; in 
cellulose boilers, 595 ; in  condensed  
m ilk  p lan t, 162 ; in corn processing, 
5 17; in  o il refineries, 598 ; wire, 
effect of exposure on breaking load, 
383.

Cable-sheaths, 5 97; by  stray  currents, 
am m eter for observation , 695 ; electro
ly tic , 59, 229, 345, 382 ; electrolytic, 
d etn ., 345.

Cadmium, b y  organic acids, 102 ; electro- 
deposits, 2 9 7 ; electrodeposits, by  
v o la tile  varnish acids, 519. 

Cadmium-copper alloys, wires, effect of 
atm . exposure on breaking load, 383. 

Cadmium-magnesium-tin alloys, 470. 
Cadmium-magnesium-zinc alloys, 470. 
Cadmium-zinc alloys, electrodeposits, 

299.
Cartridge cases b y  d in itrog lyco l&  n itro

glycerine, 227.
Chromium, deposits, atm ospheric, a c 

celerated  tests , 20, 86, 104; deposits 
b y  products of com bustion of coal-gas, 
693.

Chromium-nickel alloys, in  sulphuric acid  
p lan t, 80 ; resistance w ound on s te a 
t ite  insulator, 428.

Condenser tubes, b y  o il drops, 162, 346 ;
e lectro ly tic, 696 ; review , 160. 

Constantan w ires in  heatin g pads, 429. 
Copper, 227, 427 ; (arsenical), w ire, effect 

of a tm . exposure on breaking load, 
383; basic copper carbonate & green 
p atina, 345, 382; book let, 128;
by  acid so lns., 161; b y  am m oniacal 
cupric solns., effect of fluid v e lo c ity  on 
solu tion  ve lo c ity , 5 9 ; b y  brines, 294, 
384, 598 ; b y  calcium  chlorate liquors, 
5 9 ; b y  copper sa lt  so lns., 159; 
b y  cream  & bu tter  fat, 102 ; by  liquid  
fuels, 228 ; b y  m ilk , 517 ; b y  n itro
cellu lose solns., 60, 228 ; by  sulphuric 
acids, 690; by  tap-w ater, 690; 
b y tom ato products, 517 ; b y  washing  
& bleaching agents, 515; in  condensed  
m ilk p lan t, 162, 317; in  corn pro
cessing, 517 ; in  heatin g & hot-w ater  
in sta llations, 2 2 8 ; in hot-w ater sy s
tem s, 596 ; in  oil refineries, 598;  
in sodium  n itrate—potassium  chloride 
soln ., 598 ; in  tanning, 734 ; p ipes by  
w ater, 17; screen wire c lo th , a tm o 
spheric, 4 2 9 ; w ires b y  elect, glow  
discharge, 519 ; w ires (H .C .), effect of 
atm . exposure on breaking load, 383. 

Copper alloys, 227, 690 ; b y  acids, 471 ; 
in  d ye  ind ustry , 295 ; in  gas ap p li
ances, 599.

Copper-gold alloys, solid so lns., m echan
ism , 293.

Copper-nickel alloys, 2 2 7 ; b y  w ash ing  
& bleaching agents, 515 ; screen wire 
c lo th , atm ospheric, 429 ; tu bes in 
sugar factory , 2 2 7 ; w ire, effect of 
atm . exposure on breaking load, 383.
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Corrosion of —
Copper-nickel-tin alloys, effect of pptn.- 

hardening, 345.
Copper-nickel-zinc alloy, screen wire 

cloth , atm ospheric, 429.
Copper-silicon alloy, wires, effect of atm . 

exposure on breaking load, 383.
Copper-tin alloys, atm ospheric, 516; 

screen wire cloth, atm ospheric, 429.
Copper-zinc alloy screen wire cloth, a tm o

spheric, 429.
Cuprite pipes b y  w ater, 17.
Duralplat, 514 ; effect of heat-treatm ont, 

514.
Duralumin, 514; by  m ilk, 384; effect 

of protective coatings, 164 ; in  sa lt 
soins., accelerated te s t m ethods, 159; 
m ethod of test, 158; reflectivity  
m easurem ents to  study  progress, 159.

Electrodeposits, 162, 294 ; on zinc alloy  
die-castings, 238.

Elektron in contact w ith  other m etals, 428.
Galvanized iron & steel, 293 ; by brines, 

294 ; in hot-w ater system s, 596 ; in  
zinc chloride-treated wood, 160; pipes  
by w ater, 17 ; w ire, effect of atm . 
exposure on breaking load, 383.

Heating installations, 228. 
Hot-water apparatus, 20, 596.
Hydronalium in N orth  Sea, 595.
Hytenzyl bronze by phosphoric acid, 693.
Inconel, 227, 346; by  m ilk, 517; by  

phosphoric acid , 693 ; in  condensed  
m ilk p lan t, 162.

Iron, by acid soins., 161 ; by brines, 294, 
384 ; b y  calcium  chlorate liquors, 59 ; 
by cream  & butter fa ts, 102 ; by  
nitrocellulose soins., 60, 228 ; by
products of com bustion of coal-gas, 
693 ; in cellulose boilers, 595 ; in dye  
industry, 295 ; in hot-w ater system s, 
596 ; in sodium  n itrate-potassium  
chloride soln ., 598 ; pipes by  water,
1.7.

Iron alloys by phosphoric acid, 693.
Iron-nickelalloys (electrodeposited), 516.
Joints (m etal-to-m etal), 520.
K.S.-Seewasser in N orth Sea, 595.
Lautal, effect of surface treatm ents, 61.
Lead, 227 ; by acids, 691 ; by brines, 

294, 384 ; b y  calcium  chlorate liquors, 
59 ; by  cem ent, 596, 690 ; by  liquid  
fuels, 228 ; by  m ortar, 690 ; b y  n itro
cellu lose soins., 60, 228 ; by  nitrose, 
596 ; by  phosphoric acid , 693 ; 
by products of com bustion of coal-gas, 
693 ; b y  soils, 596, 690 ; b y  tap-w ater, 
690 ; b y  w ood, 596, 690 ; cable- 
sheaths, 597 ; cable-sheath, electro
ly tic , 59, 345, 382 ; cable-sheath, 
e lectro ly tic, m ethod of d etn ., 345 ; 
effect of arsenic, 507 ; in buildings, 
preven tion , 545, 596, 648 ; in heating  
& hot-w ater insta llations, 228 ; in 
sulphuric acid, effect of external 
factors, 382, 516; in  sulphuric acid  
p lan t, 59, 80, 596 ; p ipes by  m ortar, 
294; p ipes b y  w ater, 515 ; p ipes in  
w ater services, 293 ; stu d y  of oxide  
film s, 59.

Corrosion of—
Lead-magnesium-tin alloys, 470. 
Magnesium, 346; below discontinuous 

oxide coatings, 691 ; by acids, 659 ; 
effect of m anganese, 60, 346, 691 ; 
electrochem . properties and, 58; 
negative difference effect, 292. 

Magnesium alloys, 227; bibliography, 
427 ; binary, effect of addns., 470; 
b y aqueous sa lt solns., 293; (cast), 
427 ; (cast), effect of heat-treatm ent,
427 ; in contact w ith  other m etals,
428 ; rolled, book, 544, 648 ; (ternary), 
470.

Magnesium-tin-zinc alloys, 470. 
Magnesium-zinc alloys, effect of heat- 

treatm ent, 471.
Monel metal, by foods, 102; by  p it- 

w ater, 472 ; b y  tom ato products, 517 ; 
in condensed m ilk p lant, 162 ; in  corn 
processing, 517 ; in oil refineries, 598. 

Natural gas transmission lines, internal, 
61.

Nickel, 227 ; by  asbestos, 516; b y  
brines, 294 ; b y  cream  & bu tter fat, 
102; by foods, 102; by m ilk, 384, 
517; b y  tom ato products, 517; 
by w ashing & bleaching agents, 515; 
deposits, atm ospheric, accelerated  
tests, 20, 86, 104 ; deposits by  products 
of com bustion of coal-gas, 693; 
deposits by  vo la tile  varnish acids, 519 ; 
in  condensed m ilk  p lant, 162, 317 ; 
in corn processing, 517 ; wire, effect of 
atm . exposure on breaking load, 383; 
wires in heating pads, 429.

Nickel alloys, by acids, 471 ; by  asbestos, 
516 ; b y  m ilk, 384.

Nickel-brasses, 227; atm ospheric, 151, 
674 ; in corn processing, 517.

Nimol by pit-w ater, 472.
Ni-Resist by pit-w ater, 472.
Oil production equipment, 518.
Pantal in N orth Sea, 595.
Pewter, 178. 
Phosphor-bronze, 177.
Pipes for w ater services, 518.
Plumrite pipes b y  w ater, 17.
Screen wire cloth, atm ospheric, 429, 

549.
Sheet, prepn. of test-p ieces, 163.
Silicon-bronzes, com parative study , 690. 
Silumin, effect of surface treatm ents, 61. 
Silver, prevention of tarnishing, 296;

(tarnishing), 102 .
Solders, by brines, 384 ; b y  products of 

com bustion of coal-gas, 693; in con 
densed m ilk p lant, 162 ; in corn pro
cessing, 517.

Solid solutions, m echanism , x-ray study, 
293.

Sprayed metal coatings b y  alkaline  
liquors, 602.

Steels, 518; by  brines, 295, 598; by  
fruit extracts, 692 ; by  n itrocellulose  
solns., 60, 228 ; by  phosphoric acid , 
693 ; in cellulose boilers, 595 ; in dye  
industry, 295 ; in oil refineries, 598 ; 
in sodium  n itrate-p otassiu m  chloride  
soln., 598 ; p ipes by  w ater, 17.



852 Subject In d ex

Tin, atm ospheric, 316 ; by aqueous ferric 
chloride, 691 ; b y  citric acid , 691 ; 
b y cleaning agents, reduction, 692 ; 
by liquid fuels, 228 ; by  nitrocellulose 
soins., 60, 228 ; by products of com 
bustion of coal-gas, 693 ; by tap-w ater, 
6 90; b y  tom ato  products, 517; 
fo il by  cheese, 293 ; in  condensed m ilk  
plant, 162; in  corn processing, 517; 
stu d y  of ox id e film s, 59. 

Tin-antimony-copper alloys, 18.
Tinned copper b y brines, 294.
Tinned iron, by m ilk, 228 ; cans by food, 

102.
Tinned sheets b y brines, 384.
Tinned ware, black spots, 471, 544. 
Tinplate, 227 ; bib liography, 517 ; black  

spots, 471, 544 ; b y  acid soins., 161; 
b y  cherries, 161 ; b y  cleaning agents, 
reduction , 692 ; b y  foods, 161; 
by fruits, 161, 597, 692 ; in food  
ind ustry , 517, 648 ; inh ib iting  pro
perties of E nglish  beet sugars, 692. 

Tubes, 518.
Type metal in  con tact w ith  red beech- 

w ood, 345.
Underground pipes, by soils, 229 ; e lectro

ly tic , 229.
Welds, 19.
Wires in heatin g pads, 429.
Zinc, 517 ; anodes in  acid soins., 162, 

429 ; b y  brines, 384, 598 ; by  d istilled  
w ater, 60 ; b y  m ilk, 384 ; b y  n itro
cellulose soins., 60, 228 ; by  products of 
com bustion  of coal-gas, 693 ; by  tap- 
w ater, 690 ; effect of pu rity , 346 ; 
eleetrodeposits, 297 ; in corn pro
cessing, 517 ; in presence of oxidizing  
agents, 597 ; in  various electrolytes, 
book, 131; rate, anom alies, 228; 
rotatin g cylinders b y  acids, 692 ; 
sh eet in  con tact w ith  brick, 294 ; 
wire, effect of atm . exposure on break
ing load, 383.

Zinc alloys, 228 ; com parative tests, 
152.

Corrosion-fatigue, bibliography, 229.
Corrosion-fatigue of—

Aldrey transm ission lines, 159.
Alloys, tab les of results, 229.
Aluminium transm ission lines, 159. 
Copper transm ission lines, 159. 
Duralumin, 158; w ith  & w ith ou t pro

tec tive  coatings, 381.
Corrosion-resistant materials (see also  

A llo ys  & under nam es of m etals), 
book, 272 {review). 
classification, 694. 
for chemical plant, 79. 
for gas appliances, 599. 
for oil industry, 693. 
for oil-refinery pumps, 347. 
for textile equipment, 346. 
history, 348. 
list, 163. 
review, 694. 
selection, 694. 
trade names, 694.

Corundum. See Rejractory materials.

Corrosion of— Cracking. See In te rn a l stress, Season-  
cracking, &c.

Cream, action  on m etals. See Corrosion.
Creep (see also A llo ys  & under nam es of 

m etals),
abnormal, during transform ation , 336,

671.
and elastic recovery phenomena, 47. 
bibliography, 665. 
comparative studies, 93. 
effect of grain-size, 154. 
factors influencing, 276. 
long-time test data, use in design  of heat- 

resistant castings, 70. 
process, 335.
relation of age-hardening, 673. 
reviews, 142, 665.
testing. See T esting , & T esting  m achines. 
under stresses produced by pure flexure,

664.
Crucibles. See Rejractory m aterials.
Crystal lattice (see also C rysta l structure, 

A lloys , & under nam es of m etals), 
binding forces, 289.
body-centred cubic, transition to  close- 

packed hexagonal, 16. 
constants, detn . b y  electron diffraction, 

223; differences, 594. 
cubic face-centred, 688. 
distortion, 592, 686, 6 8 7 ; effect on 

diffusion, 588, 685; x -ray  study,
review , 595. 

energy, relation to la ten t h ea t of vapor
ization , 46. 

parameters, precision m easurem ent, 101. 
transformation from face-centred cubic 

to  body-centred cubic, m echanism , 
101, 514. 

types, tab le, 513.
Crystal structure (see a lso C rystal lattice, 

A llo ys , & under nam es of m etals), 
above melting point, 588. 
as affecting properties of materials, 225. 
at high temperatures, apparatus for 

study , 592. 
bibliography of tex t-b ook s, 39.
Bitter’s patterns, 595. 
books, 272 {review), 549, 741 {review). 
Debye-Scherrer photographs, repro

duction , 380. 
investigation, apparatus. See Labor

atory appara tus  ; recent m ethods, 514. 
of AB3-type compounds, 157. 
of alloys, theory, 379. 
of transition & uni-valent metals, effect 

of electron configuration, 594. 
relations, book, 87 {review). 
review, 513; of in vestigation s in 1930- 

1932, 513. 
space-filling of molecules, m odel, 467. 
special problems, solution  of, use of lon g

w ave x-rays, 10 1 . 
superlattices, s ta tistica l th eory, 425. 
tables, 492, 513, 546. 
theories, 379. 
vacant lattice points, 687.
Weissenberg photographs, interpretation,

380.
Weissenberg reciprocal lattice projection

101, 380.
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Crystal structure, 
with many parameters, detn ., 10 1 . 
x-ray analysis, 157, 225 ; book, 87 

(review) ; doubled m ethod, 688 ; 
id en tity  period, cham ber for detn., 
713; in ten sity  of reflection, quant, 
m easurem ent, 467 ; powder & rotating  
crystal m ethods, absorption factor, 
467.

x-ray diagrams, apparatus to compare, 
713.

x-ray powder patterns, precision ph oto
graphy, 617 ; technique, 712.

Crystallization (see also A llo ys  & under 
nam es of m etals), 

book, 191. 
electro-, 220. 
from sparse assemblages, 54, 683. 
kinetics, 423.
linear rate, theory, 220.
of alloys, 683. 
of eutectics, 470, 511. 
of ingots, 683. 
primary, 223.

Crystallography, x-ray, indust, appns., 344.
Crystals (see also A llo ys  & under nam es of 

m etals), 
block structure, 344. 
cathode ray reflection, 591. 
classification, 688.
Debye-Waller function, 222. 
deformed, change in in ten sity  of x-ray  

reflection, 425 ; detn . of ax is  of 
bending from Lane ph otos., 379 ; 
Laue diagram s, 425. 

dendritic structure, 586. 
distortion, book, 87 (review ) ; residual, 

detection  & eva luation , 379. 
elastic moduli, calculation, 47. 
elasticity, Cauchy’s relations, 290. 
electron diffraction, 591. 
ferromagnetism, 144. 
flaws, 344. 
flow, 413.
galvanomagnetic phenomena, theory, 

668.
group phenomena, 290. 
growth, 423, 587; hom opolar, 15;

theory, 587 ; see also R ecryslallization, 
&c.

identification by x-ray diffraction p a t
terns, 426. 

imperfections, 291.
inner potentials & electron diffraction, 

289.
interatomic distances, detn ., 380. 
investigations, m odes of attack , 16. 
lattice constants. See C rystal lattice. 
lineage structure, 225. 
metallic, cohesion, 46 ; distortion , book, 

87 (review ) ; electronic functions, 57. 
mosaic structure, 586, 688 ; secondary, 

344 ; theories, 225. 
nuclei, prodn., 423.
orientation, detn . by back-reflection  

Laue photographs, 157, 6 8 8 ; detn . 
under m icroscope, 617 ; effect on 
soly ., 423 ; L eonhardt’s m ethod, appn. 
to  depn. of phosphor-nickel in  Kam - 
acite , 514 ; sim ple d etn ., 426.

Crystals,
perfect, x-ray diffraction, sim plification  

of Prins’ formula, 158. 
physical properties, lim itations im posed  

by sym m etry, 595. 
plastic deformation. See Plastic  deform 

ation.
plasticity, 273, 290, 664; book, 323 

(review) ; effect of tem p ., 562 ; 
theories, 335, 594. 

preferred orientations in worked cubic  
m etals, analyt. d etn ., 379. 

quasi-isotropic, m ultiple, calculation of 
phys. constants, 208 ; m ultiple, elastic  
properties, 208. 

real, deviations from ideal la ttice  struc
ture, 291 ; theory, 344. 

refractive index for cathode rays, 380. 
residual distortion, evaluation, 224. 
rupture, 291, 664. 
secondary structure, 226. 
single. See Sing le  crystals. 
slip bands, x-ray study, 289. 
specific heat, theory, 143. 
strain-hardening, 290. 
strength, 664.
structural classification, 16. 
structure, m ech. properties &, 344. 
structure factors, com putation , 380. 
sub-microscopic, shape, 224. 
symmetry, lim itations on phys. proper

ties, 595.
twinning, 221, 684, 685; a t irrational 

surfaces, 685 ; k inetics, 685 ; planes, 
nature, 344. 

two-dimensional, interference ph en om 
ena, 380. 

very thin, growth, 587. 
x-ray reflection, tem p, function, 100. 
x-ray rotation diagrams, graphical in 

vestigation , 10 1 .
Cupellation losses, reduction, 708.
Cuprite. See A lloys.
Cuprotectic, See W elding , rods.
Cuprous oxide. See A lloys & com pounds.
Curie point (see also N icke l, &c.), 

displacement by tension, 565.
Cutting (see also M achin ing  & under nam es 

of m achining processes), 
abrasive-, 396. 
bibliography, 544.
fluids, performance in sawing m etals, 

75.
gas-, book, 546. 
oxy-acetylene, pam phlet, 130. 
reference book, 327 (review).

Cutting of— 
Sheets, 483.
Zinc sheets, 446.

Cutting tools,
tungsten carbide, cem ented, appns., 182. 
Widia, perform ance & life, 259.

Cyanide solutions, solubility  of a lloys, 18.
Cylinders,

light metal, for propane gases, 732. 
thick, elastic failure, 6.

D 2. See A lloys. 
DM 31. See A lloys.
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Dairy industry,
materials îor, 404, 645. 
products, corrosion by . See Corrosion. 

Damping b y  d iscs a t h igh  frequency, 
book, 38.

Debye-Scherrer diagrams. See C rystal 
structure. 

Deep-drawing. See D raw ing. 
Defects,

detection. See Radiology. 
internal, revealing b y  u ltra-acoustic  

vibrations, 479.
Deformation (see also A llo ys  & under  

nam es of m etals), 
as result of heat-treatment, 461. 
elastic. See E lastic  deform ation. 
mechanism, 47 ; m odel substances for 

elucidating, 142. 
plastic. See P lastic  deform ation. 
texture, x-ray  analysis, review , 224 ; 

see  also R olling  texture, A llo ys , & 
under nam es of m etals.

Degassing of—
Brasses, 622, 623 ; bibliography, 623. 
Bronzes, 622, 624 ; bibliography, 622. 
Metals, m ethod, 704, 705 ; sym posium , 

622, 623.
Degreasing,

baths, regeneration, 259. 
methods, 259.
plants, 118. .

Demagnetization factor of cylindrical rods, 
567. 

Dember effect, th eory, 668.
Dendrites, .

fineness, relation to  gram -size, 585. 
questionnaire, replies to , 423.

Density (see also A llo ys  & under nam es of 
m etals),

of ingots, m aking sound ingots for 
determ inations, 208.

Dental alloys. See A lloys. 
Deoxidation, 534, 716. 

bibliography, 534. 
symposium, 622, 623.

Deoxidation of— ........
Brasses, 308, 622, 623 ; b ib liography, 

622.
Bronzes, 622, 624; bibliography, 622; 

b y  phosphorus, 623 ; use o f apatite  
ore, 70.

Copper, use of apatite-neph elin ic  ore, 70. 
Copper alloys, 112.
Nickel-brasses, 151, 440, 674. 
Silver, 481. 
Zinc-bronzes, 481. 

Deoxidizers, 534.
alkali metal, 308, 494, 622.

Deposition (electro-), 
action of buffers, 168. 
adherence of coatings, 302. 
adsorption of hydrogen, review , 665. 
barrel-, efficiency of horizontal barrel, 

238 ; techn iq ue, 473 ; 
baths, buffering, 527 ; effect of suspended  

m atter, 238; evo lu tion , 475. 
books, 133 (reviews), 495 (review), 545, 

652 (review). 
cathode film control, 608, 702. 
conveyor vats, m ode of operation, 527.

Deposition (electro-),
current used, m easurem ent, 302. 
cyanide baths, 527 ; book, 652 (review). 
cyanides, B rit. S tand, specifications, 

528, 545. 
developments, 169, 434. 
electrode reactions, detection , 434. 
electrolytes, O stw ald’s  law  of d ilution  

302.
industry in  1935, 127.
mechanism, theories, 285.
moving cathode plant, 473.
on aluminium, 388, 434 ; review , 296.
on aluminium alloys, 1. 
on magnesium alloys, 1.
on wires, te s t  of coating, 238.
on zinc-base die-castings, 607. 
patents, 64.
plant at Sheffield, 702.
preparatory processes, 106, 118. 
research, 351, 475.
review, 168.
specifications, 106, 168, 527. 
suspension, m ethods, 169. 
throwing power, defin ition , 527 ; effect 

of shape of articles, 64 ; m easurem ent, 
302 527.

with simultaneous scraping of anode & 
cathode, 351. 

Deposition (electro-) of—
Aluminium, 21, 528 ; from  fu sed  sa lt- 

b ath , 524.
Antimony, 528; on w ire, ca lculated  for 

cells, 389.
Arsenic, 528.
Bismuth, 387 ; from  d ilu te  solns., 609. 
Brass, analysis of solns., 389 ; fau lts, 63 ; 

in term ediate coats, 349 ; m aintenance  
of cyanide solns., 63.

Cadmium, 299, 528 ; analysis  of baths. 
See A n a ly s is ; barrel-, 524 ; book, 
133 (review ); detn . of th ickness of 
d ep osit b y  drop test, 237, 527 ;
detn . of th ick ness of deposit by  H ull 
& Strausser te s t, pam phlet, 407; 
effect of various factors, 235 ; factors 
affecting structure & grain-size of 
deposit, 285, 470 ; in e lect, engineering, 
165, 524 ; on steel, specifications, 349 ; 
specifications, 527 ; structure of 
d eposits, 592.

Cadmium-tin-zinc alloys, 235. 
Cadmium-zinc alloys, from  acid sulphate  

solns., 299, 434 ; from  alkaline cyanide  
solns., 168.

Chromium, 473, 528, 605 ; ana lysis  of 
baths. See A n a ly s is  ; b lack deposits, 
105, 299 ; books, 133 (review), 318, 
650 ; deposits w ith  h igh  corrosion- & 
heat-resistance, 47 3 ; effect of bath  
concn. on hardness of deposit, 299 ; 
effect of bath  tem p, on hardness of 
deposit, 433 ; effect of Cr'”  on h ard
ness of deposits, 236 ; effect of con 
ditions on porosity  of deposits, 700 ; 
effect of current density  on  hardness of 
deposits, 62 ; effect of Fa on hardness 
of deposits, 236 ; effect of su lphate on  
hardness of deposits, 524; effect of 
tem p ., 62 ; effect of various factors,
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Deposition (electro-) of— 
Chromium,

235; from chromic acid baths, 
mechanism , 432 ; from chrom ic acid  
solns. contg. hydrofluoric acid, 165; 
m ethods, 236; on alum inium  & its  
alloys, 166 ; on autom obile bumpers, 
301; on autom obile parts, 528;  
on die-castings, 388 ; on pulp & paper 
screens, 700 ; on sheet zinc & zinc- 
base die-castings, 301; on steel, 
specifications, 168, 350; on zinc
a lloys, 606; operation, 62; peeling  
due to  m ech. strain, 238 ; principles,. 
105 ; rem oval of fau lty  p lating, 62 ; 
specifications, 527; testing  coating, 
62 ; theory, 62, 235, 299, 350, 700; 
th ickness of deposit, d etn ., 524; 
throw ing power, d etn ., 524; use of 
porous pots to elim inate chrom ates in 
bath , 166.

Cobalt, alkaline baths w ith high throwing 
power, 21 ; defects, 605 ; from chlor
ide soln. in m ixture of water & ethyl 
alcohol, 526 ; review , 236.

Copper, 473; adherence of deposits, 
237 ; analysis of baths. See A n a lys is  ; 
book, 133 {review); effect of adsorbed  
colloids on structure of deposits, 168; 
effect of basis m eta l on structure of 
deposit, 286, 470, 683 ; effect of shape  
of article on throw ing power, 64; 
from acid solns., 21 ; from conc. 
cyanide solns., 63, 525, 700; from  
cyanide solns., causes of fau lts, 63; 
on alum inium  contacts, 236 ; on iron 
a t  h igh  c .d ., 300 ; on steel, 700 ;  ̂ on 
zinc-base die-castings, 606 ; on zinc- 
base d ie-castings, diffusion action, 
237 ; review , 21 ; sheets, 433.

Copper-iron-nickel alloys, 63.
Copper-nickel-zinc alloys from cyanide  

baths, 300, 433.
Copper-tin alloys, 349.
Gold, 237; book, 133 (review ); crystn. 

centres, 350 ; from fu lm inate baths, 
300; on alum inium , 63 ; on wire,
605.

Iron-nickel alloys, 433, 526; effect of 
addns., 237.

Lead, from perchloric acid, 525 ; on wire, 
calculations for cells, 389.

Nickel, alkaline baths w ith  high throwing  
power, 21 ; analysis of baths. See 
A n a ly s is  ; and hydrogen from solns. of 
single sa lts, sim ultaneous discharge of 
nickel & hydrogen ions, 701 ; anodes, 
350; a t  h igh  c .d ., „structure & 
properties of deposit, 287, 343, 469, 
683 - autom atic, 166; b lack deposits, 
4,74- book, 133 (review ); bright 

■ d eposits, 167; bright-plating bath, 
63 - control, 300; defects, 64, 105, 
525; developm ents, 105; d u ctility  
& adhesion of deposits, 301; econ
om ics, 606; effect of hydrogen per
oxide and nickel n itrate, 22, 701; 
effect of inorganic addn. salts, 525, 
701; effect of oxid izing agents, 606; 
effect of shape of article on throwing

3 N

Deposition (electro-) of— 
Nickel,

power, 64 ; Fescol process, 16b; 
from baths w ith p a  values greater 
th an  7-0, 166; from chloride soln. 
in  m ixture of w ater & eth y l alcohol, 
526; h ea v y  deposits, 166; heavy  
deposits, control b y  microscope, 167 ; 
in  France, 166 ; on alum inium  & its  
alloys, 22, 105, 166, 167; on au to 
m obile bumpers, 301; on autom obile  
parts, 528 ; on die-castings, 388; 
on steel, specifications, 168, 350; 
on wires, th ickness of deposit, detn . 
by G lazunov’s m ethod, 350 ; on zinc, 
m ultiple coat, 387 ; on zinc-base  
die-castings, 301, 606 ; on zinc sheet, 
301; p lan t lay-ou t, 105; practical 
hints, 105 ; rapid, 64 ; review , 387 ; 
specifications, 527 ; testing of deposits,
701 ; th ickness of deposit, d etn ., 524 ; 
throwing power, d etn ., 524; use of 
angled electrodes, 300 ; uses of nickel 
com pds., 64; w ith  low hydrogen  
content, 387.

Niobium, 701. 
Platinum, 262.
Polonium from dilute solns., 609. 
Rhenium, 237, 301.
Rhodium, 167, 301.
Silver, 473; analysis of baths. See 

A n a ly s is ;  book, 133 (review); early, 
in  U .S .A ., 387 ; fau lty  deposits, 434 ; 
from iodide solns., 351; to  specifi
cation, 351.

Tantalum, 701.
Tin, 388, 474, 606; analysis of baths. 

See A n a lys is  ; control of quality , 702 ; 
for refrigerating p lant, 474; from  
alkaline baths, 237; from alkaline 
stannate baths, effect of addn. agents, 
526, 702; on galvanized sh eet iron, 
474; on p istons, 526; on tinplate,
702 ; on wire & sh eet m etal, 301.

Tin alloys from alkaline stannate baths,
606.

Tunesten. 528 ; from aqueous solns., 
effect of iron, 237.

Zinc, 4 7 4 ; analysis of baths. See 
A n a ly s is ;  book, 133 (review ); bright 
deposits, 301; com parison of baths, 
301; detn . of th ickness of deposit b y  
drop test, 237, 527 ; detn . of th ickness  
of deposit b y  H ull & Strausser test, 
pam phlet, 407; from am m onium  
sulphate solns., 167; from cyanide  
baths using A l-H g -Z n  anodes, 167, 
4 3 4 ; from  sulphate solns., effect of 
addns., 607; on steel, specifications, 
351; on steel w ire, continuous pro
cess, 301; on w ire, 607 ; on  w ire, 
calculations for cells, 389; review , 
298 ; sim ultaneous cathodic discharge, 
607; specifications, 527 ; throw ing  
power of zinc sulphate solns., 22 . 

Deposits (see also A lloys  & under nam es of 
m etals),

built-up surfaces, m ech. treatm ent, 183. 
cathodic in elect, reduction of aq. CrOs, 

302, 475.
VOL. 2
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Deposits,
electro-, adhesion, 302 ; analysis. See  

A n a ly s is  ; character, control, 22 ; 
corrosion. See Corrosion ; form ,
relation  of p oten tia l a t  cathode, 286, 
470 ; m icrostructure, 105 ; protective  
values, 20, 2 1 , 8 2 ; som atoid  elem ents  
of structure, 469 ; structure, 343 ; 
structure, d etn ., 285, 469 ; structure, 
effect of adsorption  of colloids, 168 ; 
structure, effect of basis m eta l, 286, 
470, 683 ; structure, effect o f film  
form ation, 285, 469 ; structure, effect 
of support, 286, 470 ; structure, rela
tio n  to  chem . & phys. properties, 469, 
683 ; structure, x-ray diffraction  
stu d y , 288 ; testin g , 168 ; th ickness, 
d etn ., 303, 527. 

hot-dipped, appn., 164. 
identification, chem . m ethods, 610 ;

electrographic, 611. 
protective value, 599. 
stripping, 303. 
Structure, 284, 285, 286, 287, 288, 468. 
testing, 303 ; electrographic, 600. 
thickness, d etn ., 348 ; d etn ., b ib lio 

graphy, 527. 
Dermatitis in industry, 544. 
Descaling, B u llard -D u n n  process, 259. 
Desulphurization, 716. 
Desulphurization of— 

Tin & its alloys, 441. 
Detection. See A n a lys is .
Deuterium, diffusion through palladium ,559. 
Dezincification. See Corrosion. 
Diamagnetic susceptibility. See A lloys  & 

under nam es of m etals.
Dictionaries (technical), 

English-French, 85. 
English-German, 331 (review). 
English-Russian, 331 (review). 
German, of tech . term s, 408. 
German-English, 331 (review). 
German-Russian, 129, 268, 331 (review). 

Die-casting, 
alloys for. See A lloys. 
hook, 325 (review). 
developments, 308.
dies, 113; adjustable, 394, 536; com 

p licated , 394 ; design, 252 ; steels  for,
178. 

gravity, 308. 
limitations, 718. 
machines, 30, 178, 251, 441, 536, 718; 

com pression cham bers, 71 ; for a lu 
m inium , 625. 

pressure, 717; book, 189; in R ussian  
works, 71. 

reviews, 441, 625, 718. 
Die-casting of— 

Alloys, 717. 
Aluminium, 74, 625. 
Aluminium alloys, 71, 74, 113, 178, 251, 

493. 
Aluminium-bronze, 252, 394. 
Brasses, 30, 113, 252, 358, 481, 718. 
Copper alloys, review, 536. 
Hubs & caps, 441. 
Magnesium alloys, 251, 624. 
Zinc alloys, 113.

Die-castings (see also A lloys  & under nam es  
of m etals), 

fettling, 183. 
inspection, 355. 
limitations, 718. 
plating. See D eposition. 
specifications, 644. 
testing. See T esting.

Diffraction of cathode rays b y  films, 
detection , 27.

Diffusion (see also C em entation  & under 
nam es of m etals), 

coefficient, study  b y  evapn. m eth od , 209. 
in solid state, 55. 
lattice distortion on, 588, 685. 
of gases. See Oases & under nam es of 

gases.
Dilatometers. See Laboratory apparatus. 
Dinitroglycol, action  on m etals. See 

Corrosion.
Directional properties, 55 ; see also A lloys  & 

under nam es of m etals.
Dispersed phases, production , apparatus,

564.
Distortion of fabricated structures, control, 

540, 636.
Doublé sheets, m anufacture & use, 104. 
Dowmetal. See A lloys.
Drawing, 360. 

book, 269.
deep-, general discussion, 630 ; m eta l

lurgical aspects, 630 ; of cylindrical 
shells, 630 ; relation betw een p lastic  
deform ation & tensile  properties, 
118, 723 ; tester. See Testing
m achines. 

expressed in polar co-ordinates, 631. 
tube-. See Tube-draw ing. 
wire-. See W ire-drawing.

Drawing of—
Aluminium, 7 4 ; deep-, 74; deep-, 

lubricants, 32.
Aluminium alloys, 74; deep-, 74, 118. 
Brasses, book, 411 (review).
Tubes. See T ube-draw ing.
Wire. See W ire-draw ing.

Drilling of— 
Aluminium, 75, 446. 
Aluminium alloys, 75, 446.
Copper tube p lates, 726.
Monel metal, 118, 633.

Ductility, testing. See Testing .
Duralite. See A lloys.
Duralplat, 

bibliography, 520. 
corrosion. See Corrosion. 
development, 520. 
manufacture, 520. 
properties, 520.

Duralumin. See A lloys.
Duraspray rust-proofing process, 700. 
Dvi-manganese. See R h en iu m .
Dyeing industry,

liquors, corrosion by. See Corrosion. 
materials for, 188.

Dyes, effect on m etals, 738.

Education, technical, book, 407.
Egypt, ancient m ateria ls & industries, 130.
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Eka-tantalum, chem istry, 141.
Elastic deformation (see also Deform ation , 

A lloys, & under nam es of m etals), 
x-ray study, review , 595.

Elastic limit (see also A lloys & under 
nam es of m etals), 

nature, review  of work on rock-salt, 142.
Elastic properties. See A lloys  & under 

nam es of m etals.
Elastic recovery, creep &, 47.
Elastic strains, investigation , 355.
Elastic stresses,

determination in m icro-crystalline aggre
gates by D ebye-Scherrer m ethod, 57. 

measurement, by x-rays, 480 ; reflected  
x-ray m ethod, 248. 

relation to  m agnetic susceptib ility , 200.
Elastic tests. See Testing.
Elasticity (see also A lloys  & under nam es of 

m etals), 
books, 85, 327 {review). 
failure of th ick cylinders, 6.
Hooke’s law, extension , 6. 
modulus, 439 ; deduction  from frequency  

of longitudinal vibrations of rods, 667 ; 
detn ., 26 ; d etn ., dynam ic, 619; 
of regular m etals, calculation , 47. 

of ferromagnetic materials, Y oung’s 
m odulus, effect of m agnetization, 565.

Electric arc,
furnaces. See Furnaces. 
temperatures, m easurem ents, 620. 
welding. See W elding.

Electric furnaces. See Furnaces.
Electric welding. See W elding.
Electrical conductivity (see also Electrical 

resistance , A llo ys , & under nam es of 
m etals), 

at low temperatures, 212. 
effect of pressure, 143, 144. 
effect of surface electron waves, 94, 279,

667.
of electrode system (m eta l-sa lt layer -  

adsorbed alkali m etal), 277.
Of films, 49, 210; in electrostatic field, 

2 1 0 ; second effect of elect, charge, 
210; tem p, coeff., 49. 

of powdered metals, 6. 
theory, 144.

Electrical contacts. See Contacts.
Electrical engineering, non-ferrous m etals  

in, 127.
Electrical heating elements. See Alloys.
Electrical industry,

development in 1934, 359.
directory (British), 266.
plant, non-ferrous m eta ls  in, econom y, 80.

Electrical properties (see also A lloys  & 
under nam es of m etals), 

book, 195 {review).
Electrical resistance (see also Electrical 

conductivity , A llo ys , & under nam es 
of m etals), 

and thermoelectric force, 277. 
at low temperatures, in m agnetic field, 

417.
change in magnetic field, 502. 
during fusion, 370. 
effect of direction of spontaneous magnet

ization, 211.

Electrical resistance, 
effect of light, 416. 
effect of non-harmonic thermal vibrations 

of atoms, 94, 211. 
effect of pressure, 274, 666. 
effect of temperature, 460. 
of ferromagnetic materials, 502. 
of molten metals, change in m agnetic  

field, 668. 
of thin films, effect of ligh t, 48. 
standards, pure m etal, pam phlet, 86. 

Electrical resistance materials. See Alloys.
Electrically-heated slab, tem p, history & 

rate of heat loss, 254.
Electrochemistry, 

books, 490, 648, 649, 741 {review). 
principles, applied to electrodeposition, 

302. 
progress, 702. 

Electrodeposition. See D eposition. 
Electrodeposits. See Deposits. 
Electrode potentials (see also under Alloys  

& nam es of m etals), 
in electrolytes of foreign ions, 528. 

Electrodes, 
alloy, for lum inous discharge tubes, 737. 
carbon, 719. 
graphite, 719.
in vacuum, breakdown vo ltages, appar

atus for m easurem ent, 618. 
metallic, arcs in air betw een, 23. 
overvoltage. See Overvoltage. 
passivity. See P assivity . 
polarized, effect of H.-F. currents, 704.

Electrolysis of— 
Rare earth metal salts, 239. 

Electrolytes, conductance, m echanism , 351, 
435. 

Electrolytic analysis. See A na lysis . 
Electrolytic deposition. See Deposition. 
Electrolytic oxidation & reduction, book, 

741 {review). 
Electrolytic refining. See Refin ing . 
Electrolytic valve action. See under nam es 

of m etals. 
Electromagnetic theory, 94. 
Electrometallurgy,

industries in State of W ashington  
Pacific N .W ., econom ic possib ilities, 
pam phlet, 129. 

progress, 702.
Electron (alloy). See A lloys : E lektron.
Electron-inertia effect, theory, 668.
Electron potential energy, relation to ex it  

work, 2 12 .
Electron theory* See M etallic state. 
Electronic structure, book, 195 {review). 
Electrons,

conducting, detn . of m agnitude of 
m otion, 49. 

conduction. See M etallic state. 
diffraction, & inner potentia l of crystals, 

289 ; apparatus. See Laboratory 
apparatus ; appns., 380 ; as m ethod of 
research, 224; by  m eta l crystals & 
mica, 591 ; detn . of la ttice  const, 
by, 223 ; m ethods for studying surface 
structure, 289; one-dim ensional, 157. 

diffraction patterns, “ extra ” rings & 
bands in, 224, 591 ; of films, 225.
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Electrons,
emission & absorption, book, 544. 
tree, deduction  of num ber, 568. 
functions in  m eta ls , 278. 
in industry, book, 269. 
in metals, interaction , 58. 
mean free path, 365, 367, 459, 568;

direct d etn ., 143. 
seco n d a ry , em ission , therm al th eory  of 

cathod ic dispersion and , 10 1 . 
s lo w , effect on m eta l surfaces, 277. 
tra n s itio n  from  m eta l to  dielectric, 49. 

E le c tro p la tin g . See D eposition. 
E le c tr o te c h n o lo g y , books, 86, 491. 
E le c tro th erm a l h o m o g en eo u s  e ffec t (see 

also under nam es of m etals),
effect of gas ions, 210.

Elektron. See A lloys.
Element 93,

chemical properties, 666. 
reaction with element 91, 666.

Element 94, chem . properties, 666 .
Elements,

numerical relationships, book, 81. 
properties, book, 81. 
transformation, book, 490.

Elongation. See Tensile  properties, Testing, 
&c. .

Eloxal process. See Anodic- oxidation. 
Emed-Alu-Strapazoid, 262.
Enamelling, 

book, 545. 
faults, book, 39.

Enamelling of—
Copper & its alloys, 485.
Galvanized iron, 522.

Endurance bending strength a t  sockets, 
boss-heads, &c., 439.

Endurance properties. See F atigue, T e s t
ing , A lloys , & under nam es of m eta ls . 

Energy loss, m easurem ent, 246.
Engineering, , ,  nn

materials, m etallurgical survey, 14, 9J ;
prodn. m eth ods & equipm ent, 406. 

mechanical, book, 40 (review). 
research, a t  N at. Ph ys. L ab., Teddm gton, 

740 ; in  U .S .A ., 647. 
year-book, 408.

England. See Great B r ita in .
Equilibrium diagrams (see a lso A lloys), 

large scale, 39.
principles, book, 492 {review). 
quaternary, 465. 
significance, 466.
value in  detg . su itab le  h cat-treatm en t, 51. 

Erbium, detection . See A n a lys is .  
Estimation. See A n a lys is .
Etching (metallographic), 

macro-, 220.
reagents, for m acrostructure, JJ.

Etching (metallographic) of—
Lead alloys, 156.
Tantalum, 220.

Etching (process), 
book, 319.
coloured letters, plaques, &c., 119. 

Ethane, adsorption b y  pow dered m etals,

Ethylene, adsorption b y  pow dered m etals,
502.

Europe, R om an m ines, book, 407.
Europium,

atomic weight, 657. 
preparation, 200. 
separation. See A n a lys is .

Eutectics. See A lloys.
Eutectoids. See A lloys.
Evaporated films. See F ilm s.
Everdur. See A lloys,
Exhaust systems, book, 649.
Expansion. See Therm al expansion . 
Extensometers. See Testing  m achines. 
Extrusion,

flow of metals, 74.
presses, for continuous prodn. 01 cable- 

sh ea th  & p ip e, 724; for lead  cable- 
sheath , 445. 

review, 538.
Extrusion of—

Aluminium, lubricants, 32.
Lead, cab le-sheath , 74; preven tion  of 

entry  of lea d  oxide in  cham ber, 257. 
Magnesium, dependence of specific 

pressure on tem p. & e longation  factor, 
116, 117.

Magnesium alloys, 251.

F.M. alloy. See A lloys.
Fahrig’s antifriction metal. See A lloys.
Failure,

mechanism, 335 ; effects of therm al stress  
& strain, 335.

Fatigue (see a lso A llo ys  & under nam es of 
m etals), 

atmospheric action, 383. 
corrosion-. See Corrosion-fatigue. 
effect of notches (chem . or m ech. formed),

5, 85. .
relation to modern engine design, 

book let, 409. 
testing. See Testing , & Testing  m achines.

Fermet. See A lloys .
Fernichrome. See A lloys .
Fernico. See A lloys .
Ferran (b im etal), properties, 104.
Ferro-alloys. See A lloys.
Ferromagnetic materials (see a lso A lloys  

& under nam es of m etals), 
classical model, 6. .
demagnetization factor of cylindrical 

rods, 460. .
elasticity, Y ou n g’s m odulus, effect of 

m agn etization , 565. 
electrical resistance, anom aly, 417, 502. 
galvanomagnetic effects, 212. 
gyromagnetic effect above Curie point, 

559, 660.
magnetic permeability, at low  inductions, 

6 ; d e tn ., 6 8 ; dispersion , theory,
668.

magnetization, change in therm al energy  
accom panying, 139; in ten sity , effect 
of a .c., 465. 

magnetization function, 49. 
mechanical oscillations due to m agn eti

zation , dam ping, 2 12 . 
polycrystalline plates, energetic & m ag

netic anisotropy in  m agn etic  field, 
668.
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Ferromagnetic materials,
single crystals. See Sing le  crystals. 
skin effect, 579.
thermoelectric properties, variation  w ith  

m agnetic field & tem p., 566.
Ferromagnetism (see also A lloys  & under 

nam es of m etals), 
and liquid mixtures, analogy, 50. 
new aspects, 460. 
of metal crystals, 144. 

Ferrul alloy. See A lloys. 
Ferry metal. See A lloys.
Filaments (see also Tungsten , &c.),

incandescence, construction from N em st 
m aterial, 616.

Films (see a lso F oils  & under nam es of 
m etals),

coloured, on m etals, electrodeposition, 
702.

crystalline (condensed in  vacuum ), 
structure, 591. 

crystallization, 287, 469. 
diffraction of cathode rays, detection , 

27. 
effect of light on elect, resistance, 48. 
electrical conductivity, 49, 210 ; in

electrostatic field, 210  ; second effect 
of elect, charge, 210  ; tem p, coeff., 
49.

electron diffraction patterns, in ten sity  
distribution, 225. 

evaporated, developm ent of process, 318 ; 
op tica l study , 287, 469 ; prodn., 
4 05; structure, 143. 

examination b y  electron m icroscope, 
712.

light-scattering, 336. 
optical constants, 48. 
oxide, electron diffraction study, 59 ; 

on m olten  m eta ls , electron diffraction, 
99, 687 ; orientation , 687. 

protective, com parison of effectiveness,
697.

sputtered, optical properties, 200 ; phys.
properties, 590 ; structure, 143, 590. 

sputtering. See Cathodic sputtering. 
structure, 284, 343, 468. 
superconductivity, 277. 
transparency in u ltra-vio let, 276. 
transparent, v a lid ity  of D rude’s optical 

m ethod for studying, 288, 469. 
very thin, prodn., 224.

Finishing (see also Colouring, D eposition, 
E nam elling , G alvanizing, Lacquering, 
P a in tin g , P o lish ing , T in n in g , &c.), 

hook, 549. .
Firebricks. See Refractory m aterials.
Fireclay. See Refractory m aterials.
Firmi-Dirac statistics, appn. to  m etals, 

206.
Flax, rettin g  of, effect of m etals, 317.
Fletcher’s bearing metal. See A lloys.
Flint metal. See A lloys. n . ..
Flow of metals (see a lso Creep, P lastic

deform ation, &e.),
in extrusion, 74. 
in rolling. See Rolling. 
investigation b y H ele-S h aw  apparatus, 

532, 715. .
resistance to, in  static com pression, 724.

Flowability. See C astability.
Fluidity, 534 ; see also Alloys.
Fluxes, 716.

chloride, action on oxides in  alum inium , 
534.

soldering. See Soldering.
Foils (see also F ilm s  & under nam es of 

m etals), 
adhesives for, 37. 
as wallpaper, 265.
in packing foods, developm ents, 188. 
joining, 312. 

Fontane’s metal. See Alloys.
Foods,

action on metals. See Corrosion. 
contamination by pipes, 645. 
heavy metals in, bibliography, 39. 
industry, m aterials for, 404.

Forbe’s metal. See Alloys.
Forging, 

book, 649. 
flow-resistance, 724. 
manipulator, 5-ton, 724. 

Forging of—
Aluminium, 74 ; h o t-, 724 ; power 

consum ption, 629.
Aluminium alloys, 74, 75, 117, 118;

hot-, 724 ; power consum ption, 629. 
Aluminium-bronze, 75.
Anticorodal, hot-, 724; power consum p

tion , 629.
Brasses, book, 411 (review );  hot-, 

724.
Bronzes, 75. .
Chromium-nickel alloy elect, heating  

elem ents, 509.
Copper alloys, 75, 182.
Duralumin (Avional), hot-, 724 ; power  

consum ption, 629.
Elektron, 445. 
Magnesium alloys, 251.
Peraluman, pow er consum ption, 0-9 . 

Foundry,
charcoal in, 623. 
conveying equipment, selection , 62a. 
developments, 179.
Electric Autolite Co. (U.S.A.), 178. 
in Madeira, 178. 
laboratory control, 250. 
maintenance, 625. 
non-ferrous, problem s, 307. 
plant, exh ib ition , 250. 
practice, book, 650 ; developm ents  

482 ; review , 621 ; see also Casting, 
M elting , &c. 

reference book, 326 (review).
Russian, of Gorkovsk auto-w orks, 70 ; 

of Kcharkoff tractor works, 70. 
Fourdrinier metal. See A lloys.
Fracture, separating (Trennungsbrueli ), 

355.
under repeated stress, See Fatigue. 

France, , „ , .
Association Technique de Fonderie,

year-book, 406.
Universities, directory, 267.

Frary alloy. See A lloys.
Freezing points. See under nam es of 

m etals.
Fricke’s nickel-brass. See A lloys.
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Friction, 
and lubrication, 582.
between metals, surface tem p ., 563.

Frischmut solder. See A lloys. 
Fritting, 544.
Fruits, corrosion by. See Corrosion.
Fuels (see also Coal, Gases, L iq u id  fu e ls , 

Petrol, & e.), 
heating values, 537. 
industry, book, 489.

Fungi, effect of m eta ls  a t a d istan ce, 738.
Furnaces,

air-heating blowers, 442, 482. 
air preheater, regenerative, 626. 
annealing, advances, 358 ; electric. See 

F urnaces, electric a n n e a lin g ; for
brass, 73. 

arches, 255.
atmospheres, controlled , 718. 
bright-annealing, electric v. coal-fired, 

627.
capacity, factors affecting, 252. 
coal-dust firing, 114.
coke-fired crucible, forced-draught, 719. 
construction, m etals in, 114. 
convection heating, 719 ; air heaters for, 

719.
copper-refining, acid  & basic bottom s, 

309 ; charging m achine for, 718. 
costs, d etn ., 626. 
crucible, 481, 626.
electric, 254; a t  Paris M int, 627; 

autom atic  tem p, control, 621; book, 
648 ; developm ents, 359 ; exhib ition , 
6 27; fu ndam ental equations for 
design , 359 ; h ea t d istribution, losses, 
&c„ 442 ; heating elem ents, ceram ic, 
537; heatin g elem ents. See also  
A llo ys  ; in  I ta ly , 627 ; m ax. load  for 
Silit heatin g elem ents, 255; m eta l
lurgical & econom ic aspects, 482 ;  
regulation , 30 ; 3-phase, reactance, 
359, 442 ; versus  fuel-fired, 626. 

electric annealing, for ligh t m etals, 114 ;
for strip  and w ire, continuous, 30. 

electric arc, H euland, 308 ; n u ll-poten
tia l, 308.

electric bright-annealing, 358; Griine- 
wald, 256, 358. 

electric heat-treatment, 114, 180; for 
Duralum in rivets, 537 ; for low -tem p. 
treatm ent, 395 ; progress, 253, 627. 

electric H.-F. induction, 537, 627 ;
h igh  current condensers, 254. 

electric induction, design , 719; m on o
lith ic  lin ings for, 721. 

electric melting, A ja x -W y a tt, bottom  
brick for, 721 ; book, 491 ; carbon & 
graphite electrodes, 719; current
conducting properties of slags in, 
254; for alum inium , 254 ; for a lu 
m inium  & its  a lloys, 179 ; for B ab b itt, 
180; for ty p e  m eta l, 442 ; progress, 
253, 627.

electric radiation, carbon resistance, 254 ;
graphite resistor, 482, 627, 719. 

electric resistance, developm ent in U .S .A ., 
114; for high tem peratures, 482; 
resistor m aterials, 254; w ith  air 
circulation, 114.

Fumace3,
fuel-fired, control of tem p. & atm ., 

30 ; versus  e lectric, 626. 
gas burners, research, 537. 
gas-fired, com bustion research w ith  

burners of different m ixing character
istics, 73,537 ; data  on gas com bu stion ,
626.

gas-fired heat-treatment, for relieving  
strains in large w elded  vesse ls, 180 ; 
selection  & m anagem ent, 253. 

gas-fired melting, for brass, 626 ; for 
w hite m etals, 253. 

gases flowing through, tem p, d istr ib u 
tion , 31. 

grates, 482. 
heat calculations, 253. 
heat generation, 442. 
heat loss through w alls, ca lculation , 720. 
heat-transmission through furnace walls, 

bare & insulated , 723. 
heat-treatment, electric. See Furnaces, 

electric heat-treatm ent ; E lfurno gas 
atm osphere, 359, 719 ; for alum inium  
alloys, 442 ; for alum inium  & its  a lloys, 
253; forced convection , 719; gas- 
fired. See F urnaces, gas-fired heat- 
treatment.

Heuland, 308.
high-temperature insulation, 359. 
laboratory. See Laboratory appara tus. 
linings, ram m ing, 254. 
melting, electric. See F urnaces, electric 

m elting ; for a lum inium  & its  a lloys, 
253 ; vacuum -, for a lum inium  alloys, 
176.

oil-fired heat-treatment, selection  & 
m anagem ent, 253. 

oil-firing, 308. 
radiant tube, atm ospheric control, 536. 
refractories. See R efractory materials. 
reversed combustion, 114. 
rotating melting, heatin g, 114.
Salt-bath, danger of explosions, 253. 
temperature control, autom atic, 716. 
thermal efficiency, factors affecting, 

252.
wall temperature, relation betw een gas 

tem p, and , 73. 
walls, heatin g, 180.

Fuse wire, m elting tim e, 644.
Fusible alloys. See A lloys.
Fusion process, th eory, 588.

Gadolinium, pure, prepn., 333.
Gallium, 

atomic weight, 557. 
detection. See A n a lys is .  
electrical resistance of single crystals, 

change in  m agnetic field , 556. 
electrochemistry, review , 239. 
freezing point, 3, 85. 
internal pressure, 465. 
literature, review , 200. 
melting point, 3. 
occurrence, 663. 
optical constants, 657. 
preparation, 455. 
properties, rev iew , 663.
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Gallium,
pure, prepn., 3, 84. 
purification, 550.
single crystals. See Single crystals. 
statistics, 738, 740. 
superconductivity, 567. 
supercooling, 207. 
uses, 603.

Gallium alloys. See A lloys.
Galvanic elements, eutectic, 475.
Galvanized iron & steel, 

bend tests, 432.
cadmium poisoning from kettle, 35. 
coatings, detn . of phase structure by  

anodic dissoln., 285, 470; Preece  
test, pam phlet, 83; testing, 521. 

corrosion. See Corrosion. 
enamelling. See E nam elling. 
finishes, 104.
hardware & fastenings, A.S.T.M . speci

fications, 104. 
painting. See P ain ting . 
sheet, th ickness of coating, detn ., 

385, 600. 
tin-plating. See D eposition . 
welding. See W elding. 
wire, th ickness of coat, detn ., 385, 522, 

600.
Galvanizing, 

bath surface, 432.
baths, prevention of overheating, 601. 
defects, effect of m aterial & bath  eom pn., 

385.
dross leve l, variation , 601. 
effect of aluminium, 233, 601. 
effect of impurities in zinc, 431. 
effect of lead, 233. 
electro-, 298 ; econom ies, 601. 
faults, book, 39; caused by  fau lty  steel, 

600.
fluxes, 432 ; appn. of zinc am m onium  

chloride, 473. 
hard zinc form ation, 232, 521, 602. 
hot-, double-dip process, 233 ; drossing  

tem p ., 385; effect of tim e of su b 
m ersion, 385; form ation of hard  
FeZn, layer, 521; glycerin as flux  
conditioner, 298 ; heating of bath, 
164; in  boiler-m aking, 164; in con 
structional work, 164; lengthening  
life  of p o ts, 297 ; m echanical, 601; 
m echanism , 92 ; m etal losses, 602 ; 
of sm all articles, centrifugal process, 
601; processes, 164; review , 298 ; 
zinc am m onium  chloride in , 348. 

pots, dipping-out, 602 ; increasing life,

report on cam paign of Amer. Zinc In st.,
322.

sp a n g ies, factors affecting prodn., 601.
Galvanizing of—

Iron and steel, strip, electro-, econom ics, 
601 ; w ire, 601.

Sheets, m echanical, 297.
S t r i p ,  m echanical, 521. .
Tubes, m echanical, 521; sem i-m echan- 

ical, 521.
Wire, coating regulator, 298 ; electro-, 

298, 607 ; hot-, costs & profits, 601 ; im 
portant points, 601; m echanical, 521.

Galvanomagnetic effects (see also Alloys  
& under nam es of m etals), 

in ferromagnetic materials, 212. 
Galvanomagnetic phenomena (see also  

H all effecty «fcc.), 
in crystals, theory, 668. 
theories, 668.

Galvanoplasties, 238.
Gas(es) (see also under nam es of gases), 

absorption by liquids & solids, 559. 
action on refractories. See Refractory 

materials. 
activation by m etals, 666. 
adsorption, by m etal powders, 556 ;

by m olten m etals, review , 665. 
analysis. See A nalysis . 
as industrial fuel, 719. 
clean-up by m etals, 36. 
combustion, balance equation of, 626 ;

data , 626. 
corrosion by. See Corrosion. 
desorption from sooted surfaces in v a c 

uum , 666 .
diffusion, through m etals, 563, 665 ;

through m etals, equations, 369. 
estimation. See A na lysis . 
flame, tem p., & la ten t energy, 720. 
in aluminium, 197. 
in metallurgy, uses, booklet, 649. 
in metals, bibliography, 534 ; detn. 

by Straube-Pfeiffer apparatus, 532 ; 
effects, 716; rem oval, 704, 705;
rem oval, sym posium , 622, 623 ; re
v iew , 665. 

interaction with solids, 665. 
nomograms, 253. 
producer, for furnace heating, 537. 
town’s, products of com bustion, m ate

rials to resist, 693. 
waste, tem ps., m easurem ent, 620.

Gedge’s brass. See Alloys.
Gemma bearing alloy. See A lloys.
Genelit. See A lloys. >
German silver. See A lloys : N ic ke l-

brass es.
Germania white bronze. See Alloys. 
Germanium,

analysis. See A n a lys is . 
estimation. See A n a lys is . 
literature, review , 200. 
occurrence, 663. 
properties, review , 663. 
statistics, 740. 
uses, 663.

Germanium alloys. See Alloys.
Germany,

Deutsche Materialprafungsanstalten, pro
ceedings, 320.

Dürener Metallwerke A.-G., d evelop
m ent 1885—1935, 543, 546.

Kaiser Wilhelm-Institut far Metallfor- 
schung, history, 543 ; review  of works,
646.

standards, book, 190; m etallurgical, 
book, 490.

Gilding metal. See Alloys.
Giuschi-Buischi. See A lloys.
Glass,

adherence to metals, 634. 
metal coating in vacuum , 317.
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G la s s - m e ta l  jo in ts ,  68, 183, 362, 646, 736. 

e ffe c t o f  t e m p e r a tu r e ,  634.
G lie v o r b e a r in g  a l lo y . See Alloys.
G lu c in u m . See Beryllium.
G old  (see also Precious metals), 

a n o d ic  p a s s iv a t io n ,  3, 276. 
a s s a y . See Analysis. 
b ib l io g ra p h y , 735. 
b u ffin g . See Buffing. 
c o ld -w o rk , recovery from, review, 142. 
c o lo u r in g . See Colouring. 
c o m p re s s ib ili ty , 416.
d e n ta l  c ro w n s , construction, cadm ium  as 

aid  in, 97. 
d e p o s it io n . See Deposition. 
d e te c tio n . See Analysis. 
d iffu s io n  in to  le a d ,  52. 
d iffu s io n  o f p o s itiv e  io n s  o f  s a l t s  a t  high 

tem ps., 556. 
e le c tr i c a l  r e s is ta n c e  a t  low tem ps., 

200.
e le c tro d e  d is p e rs io n , 608. 
e le c tr o n  d if f r a c tio n  p a t te r n s ,  224, 591. 
e s t im a t io n .  See Analysis. 
e x t r a c t io n ,  262, 641.
f ilm s , effect of lig h t on elect, resistance, 

4 8 ; elect, conductiv ity  in electro
sta tic  field, 210; electron diffraction 
patte rn s, 225; reflectivity, 48; 
spu ttered , crystn., 287 ; sputtered , 
effect of h e a t on structu re, 15; 
spu ttered , struc tu re  & phys. p roper
ties, 590; tem p, coeff. of elect, con
ductiv ity , 49 ; transparency  in u l tra 
violet, 276; very  th in , reflection 
factor, 564. 

fu s e , failure in  con tac t w ith  nickel- 
chrom ium  alloy, 658. 

h a l l -m a rk in g ,  law  & practice, book, 653 
{review).

h e a t  o f r e la x a t io n  from recrystn. da ta , 
563. 

h is to ry ,  262. 
in  d e n t is t r y ,  79.
in d u s t r y ,  book, 651; in  1935, 127;

in  U.S.A., book, 131. 
le a f ,  m anuf., p roperties & uses, 118, 

538.
m a g n e tic  su sc e p tib il i ty , change, 460; 

of powders, va ria tio n  w ith  particle 
size, 565. 

m e ta l lu rg y ,  book, 266. 
o c c u rre n c e ,  262, 641. 
o re s , flotation, book, 489. 
ox id e  f ilm , 366. 
p a s s iv ity , 498.
p o lish e d , thickness of am orphous layer, 

288, 468.
p o w d e rs , 544; pressed, elect, conduc

tiv ity , 6 ; pressed, hardening effects, 
6.

p r im itiv e  u s e ,  735. 
p ro p e r t ie s , review, 643. 
re f in in g . See Refining. 
re s id u e s , elect, recovery, 179. 
s e p a ra t io n .  See Analysis. 
so ld e r in g . See Soldering. 
s o rp t io n  o f w a te r  v a p o u r , 557. 
s p h e ru l i t ic  p a r t ic le s ,  prodn. by  slow 

crystn,, 54, 683.

G old,
s ta t i s t ic s ,  735 ; for 1933, 740. 
th e r m a l  e x p a n s io n , x-ray  detn ., 208. 
u s e s , 737.
v a p o u r  p re s s u re ,  209. 
v o la t i l iz a t io n  through chloride, 502.
“  w h i te .”  See Alloys : White gold.

G old  a l lo y s . See Alloys.
G ra in  d is to r t io n  during heat-trea tm en t,

586.
G ra in -g ro w th  (see also Alloys & under 

nam es of m etals), 
in  c o ld -w o rk e d  m e ta l s ,  587, 684. 
m e c h a n is m , 423.

G l'a in -s ize  (see also Alloys & under nam es 
of m etals), 

d e te r m in a t io n  in region 1 to 100 p., 380. 
e ffec t o n  c r e e p - r e s is ta n c e ,  154. 
e ffec t o n  h ig h  te m p e r a tu r e  c h a ra c te r is t ic s ,  

154.
e ffec t o f te n s i le  p ro p e r t ie s , 154. 
in  c a s t  m e ta l s ,  220. 
r e l a t i o n  to  d e n d r i te  f in e n e ss , 585. 
s y m p o s iu m , 154.

G ra p h ite . See Refractory materials.
G ra p h s , plotting, 307.
G ra v im e tr ic  a n a ly s is .  See Analysis.
G ra v ity  c a s t in g .  See Die-casting.
G re a t  B r i ta in ,

A rm s tro n g  C o lleg e , repo rt of S tanding 
Com m ittee for R esearch, 318, 

B irm in g h a m  sm all non-ferrous products 
trad e , 112.

B irm in g h a m  J e w e lle r s ’ &  S ilv e rsm ith s  
A s s o c ia tio n , report, 318.

B r i t i s h  E n g in e e r s ’ A ss o c ia tio n , h an d 
book, 319.

B r it is h  N o n -F e r ro u s  M e ta ls  R e s e a rc h  
A s s o c ia tio n , report, 4 0 6 ; work of, 
317.

B r it is h  S c ie n ce  G u ild , report, 406.
B r it is h  S ta n d a rd s  I n s t i t u t i o n ,  handbook, 

128, 545.
D e p a r tm e n t  o f  S c ie n tif ic  a n d  I n d u s t r ia l  

R e s e a rc h ,  report, 128.
Im p e r ia l  C o llege  o f S c ie n ce  &  T e c h n o lo g y , 

calendar, 547.
Im p e r ia l  I n s t i t u t e ,  report, 320. 
I n c o r p o r a te d  S w a n se a  E x c h a n g e ,  report, 

490.
I n s t i t u t io n  o f  M e c h a n ic a l E n g in e e rs ,

index to  proceedings, 547; list of 
m em bers, 408.

I r o n  &  S te e l I n s t i t u t e ,  list of m em bers, 
649.

J u n io r  I n s t i t u t io n  o f E n g in e e r s ,  index
to  papers, 649.

N a tio n a l  P h y s ic a l  L a b o r a to ry ,  collected 
researches, 548 ; repo rt, 321.

R o y a l M in t ,  report, 38.
R o y a l S o c ie ty  o f  L o n d o n , year-book, 

131.
R o y a l  T e c h n ic a l C o llege, G lasg o w , report, 

131.
sc ie n tif ic  &  le a rn e d  s o c ie tie s , year-book, 

86 .
s ta t i s t ic s ,  official, guide to , 650. 
t i n p la t e  in d u s t r y ,  history, 188. 
U n iv e rs it ie s , year-book, 270.
U n iv e rs ity  o f O x fo rd , theses, 321.
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G rin d in g  o f—  
A lu m in iu m , 361, 634. 
A lu m in iu m  a l lo y s , 361, 634. 
M o n e l m e ta l ,  633, 651. 
N ic k e l, 259. 
N ic k e l a l lo y s , 259. 

G rin d in g  w h e e ls , abrasive action, 361. 
G u n -m e ta l .  See Alloys.
G y ro m a g n e tic  e ffec t (see also Alloys & 

under nam es of metals), 
in  f e r ro m a g n e tic s  above Curie point, 

559, 660.

H a fn iu m , 
o c c u rre n c e , 663. 
p ro p e r t ie s , review, 663. 
s u p e rc o n d u c tiv ity , 211 ; transition  tem p.,

568. 
u ses , 663.

H a fn iu m  c a rb id e . See Alloys.
H a ll  e ffec t (see also Galvanomagketic 

phenomena, Alloys, & under nam es of 
m etals),

a n d  m a g n e to - r e s is ta n c e  e ffe c t, 566. 
H a llw a c h ’s e ffe c t, 564.
H a rd  a l lo y s . See Alloys : Super-hard

alloys.
H a rd e n in g , 

a g e - .  See Age-hardening. 
t r a n s f o r m a t io n - ,  290. 
w o rk - ,  mechanism , 501. 

H a rd n e s s  (see also Alloys & under nam es 
of m etals), 

d e fin itio n , 207. 
effec t o f t e m p e r a tu r e ,  619. 
n e e d  fo r  s tu d y , 207. 
of p o w d ered  m e ta l s ,  6. 
re la t io n  to strength  & w orkability, 

131.
te s t in g . See Testing, & Testing machines.

H e a t  lo s se s , insulation  against, 115.
H e a t  o f r e la x a t io n ,  calculation from 

recrystn ., 563.
H e a t - r e s i s t a n t  m a te r i a ls  (see also Alloys), 

99, 420, 570, 571, 648. 
b o o k  549

H e a t - t r e a t m e n t  (see also Age-hardening, 
Annealing, Quenching, &c.), 

b a th s ,  testing  of n itre  m elt, 538, 629. 
b o o k s , 88 (review), 192 (review), 265, 

489, 549. 
by  fo rced  c o n v e c tio n , 719. 
fu rn a c e s .  See Furnaces. 
g r a in  d is to r t io n  d u r in g ,  586. 
in  m a g n e tic  f ie ld , 629. 
s a l t - b a th s ,  alloy containers for, 629.

H e a t - t r e a tm e n t  o f—  
A ir c r a f t  m a te r i a ls ,  book, 191.
A llo y s , progress, 723; value of know 

ledge of equilibria, 51.
A lu m in iu m  a l lo y s , 1, 29, 442; factors 

governing, 180 ; tem peratu re control, 
simple m ethod, 621.

Beryllium -copper alloys, 673.
B ro n z e s , effect on tensile properties, 

505.
Chromium-gold alloys, 9. 
Chrom ium -nickel alloy elect, heating 

elem ents, 509.

H e a t - t r e a tm e n t  of—  
C opper, 181.
D u ra lu m in , 445  ; effect on mech. p r o 

perties & structure, 629.
E le k tr o n ,  445. 
I r o n - n ic k e l  a l lo y s , grain-distortion, 586. 
M a g n e s iu m  a l lo y s , 1.
P e rm a llo y  in magnetic field, 579. 
P e rm in v a r  in magnetic field, 579 . 
P h o sp h o r -b ro n z e s , 307. 
s te e ls ,  books, 265, 406 ; grain-distortion,

586.
H e m p , retting of, effect of metals, 317.
H e rc u lo y . See Alloys.
H e u s le r ’s  a l lo y s . See Alloys.
H ig h  m e ltin g  p o in t m e ta l s ,  solution in low 

m.p. metals, 584.
H ig h -p re s s u re  p h e n o m e n a , 

b ib l io g ra p h y , 666. 
th e o re t i c a l  a s p e c ts , 666. 

H ig h  te m p e ra tu r e s ,  
p ro p e r t ie s  a t ,  tests for, 139. 
s t r e n g th  o f m e ta l s  a t ,  1 1 0 ,1 7 4 . 

H o c h h e im  a l lo y . See Alloys.
H o m o g e n e ity . See Alloys & under names 

of metals.
H o m o g e n e o u s  s u b s ta n c e s , modifications,

209.
H o t- fo rg in g . See Forging. 
H o t-g a lv a n iz in g .  See Galvanizing.
H o t-w o rk in g . See Forging, Pressing, 

Bolling, &c.
H u m e - R o th e ry  ru le ,  14 , 219, 28 4 , 426 , 

589, 590.
H y d ro c h lo r ic  a c id , corrosion by. See 

Corrosion.
H y d ro g e n  (see also Gases),

a b s o rp t io n ,  by copper, 665 ; by iron- 
molybdenum alloys, 151 ; by nickel, 
2 7 4 , 660  ; by palladium, 559. 

a d s o rp t io n ,  by cobalt, 199 ; by copper, 
656 ; by nickel, 274  ; by palladium, 
2 03  ; by palladium in presence or 
absence of water, 559 ; by platinum, 
660 ; by powdered metals, 502  ; by 
reduced nickel, 1 3 9 ; by tungsten, 
92 , 5 6 0 ;  in pickling & deposition, 
review, 665. 

a l lo tro p ie  fo rm s , sepn. by diffusion 
through palladium, 559. 

d iffu s io n , through aluminium, 197, 553  ; 
through copper, 139 ; through copper- 
nickel alloys, 139, 563  ; through iron, 
203, 563  ; through metals, 665 ;
through molybdenum, 563  ; through 
nickel, 139 ; through nickel-chrom- 
ium alloys, 139 ; through palladium, 
203 , 366, 367, 559  ; through palladium, 
mechanism, 560. 

e le c tro d e s , investigations, 240. 
o cc lu s io n  by palladium, 203 , 456. 
o v e rv o lta g e . See Overvoltage. 
so lu b il i ty  in molten aluminium, 553.

H y d ro g e n - io n  c o n c e n tr a t io n ,  
a p p lic a t io n s , book, 546. 
m e a s u re m e n t ,  book, 408.

H y d ro g e n  p e ro x id e , action on aluminium,
17.

H y d ro g e n  s u lp h id e , corrosion by. See. 
Corrosion.
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H y d r o n a liu m . See Alloys. 
H y te n z y l  b ro n z e . See Alloys.

Ic e  p la n t ,  corrosion of. See Corrosion.
I g n i t io n  te m p e r a tu r e s  (see also under 

nam es of m etals), 
of so lid s , detn ., 90.

I l l u m in a to r s .  See Laboratory apparatus.
I m p a c t ,  stresses due to , photoelastic 

study, 392.
Im p a c t  s t r e n g th .  See Alloys & under 

nam es of m etals.
Im p u r i t ie s ,  rem oval, 716.
In c a n d e s c e n t  m e ta l s ,  photoelectronic effect, 

564.
In c lu s io n s ,  study  w ith  polarizing m icro

scope, 108.
In c o n e l .  See Alloys.
I n d iu m ,

a to m ic  w e ig h t ,  498. 
b ib l io g ra p h y  (1 8 6 3 -1 9 3 3 ) , 138. 
c r y s ta l  s t r u c tu r e ,  686. 
d e te c tio n . See Analysis. 
e s t im a t io n .  See Analysis. 
l i t e r a tu r e ,  review, 200. 
o c c u rre n c e ,  663. 
p ro p e r t ie s , review, 663. 
s ta t i s t ic s ,  738 , 740. 
u s e s , 79 , 663.

In d iu m  a l lo y s . See Alloys.
I n d u s t r i a l  m a la d ie s , book, 409.
I n g o ts ,

c ry s ta l l i z a t io n ,  683. 
d e n s ity , determ ination , 208.

I n s e c ts ,  a ttack  on lead cable-sheath, 201,
334.

In s p e c t io n ,
in  a u to m o b ile  in d u s t ry ,  618. 
m e ta l lu r g ic a l ,  438.
U .S . N av y  sp e c if ic a t io n s , 618.

In te r m e ta l l i c  c o m p o u n d s . See Alloys.
I n t e r n a l  s tre s s e s  (see also Season cracking, 

Alloys, & under nam es of m etals), 
b ib l io g ra p h y , 663.
d e te rm in a t io n ,  m ethods, 68 , 246 , 663. 
in  tu b e s , m easurem ent, 246. 
re s u l t in g  f ro m  a g e -h a rd e n in g ,  583.

I n v a r .  See Alloys.
In v e rs e  s e g re g a t io n  (see also Alloys),

v o lu m e  c h a n g e s  by  d iffu s io n  in  r e l a t i o n  
to , 154.

Io n s ,
a d s o rb e d  o n  s u r fa c e s , equilibrium , 93. 
a n d  c h a rg e d  p a r t ic le s ,  transference in 

gaseous m edia & elect, field, 647. 
c o m m o n  d is c h a rg e , 240.

I m p a c t  te s t in g .  See Testing, & Testing 
machines.

I r id iu m  (see also Platinum metals), 
a s s a y . See Analysis. 
d e te c tio n . See Analysis. 
e s t im a t io n .  See Analysis. 
s e p a ra t io n . See Analysis. 
u s e s , 737.

I r id iu m  a l lo y s . See Alloys.
I r o n ,

b ib l io g ra p h y , 268. 
c a s t ,  book, 491.
c e m e n ta t io n .  See Cementation.

I ro n ,
c h e m is try ,  books, 136 (review), 494  

(review).
c o ld -w o rk , recovery from, review, 142. 
c o lo u r in g . See Colouring. 
c o m p re s s ib il i ty , 416. 
c o r ro s io n . See Corrosion. 
c re e p , 9 3 ;  abnorm al, during tra n s

form ation, 671. 
d e fo rm a tio n  te x tu r e ,  review, 224. 
d e te c t io n .  See Analysis. 
d iffu s io n  o f a lu m in iu m , 1 0 4 ; a t  low 

tem ps., 280. 
d iffu s io n  o f c h r o m iu m , x-ray study, 

672.
d iffu s io n  o f h y d ro g e n , 203, 563, 665. 
d iffu s io n  o f t i t a n i u m ,  466. 
d isp e rse  p h a s e , prodn., 564. 
e ffe c t o f  o z o n e , 19.
e la s t ic i ty ,  Y oung’s modulus, effect of 

m agnetization, 565. 
e le c tr ic a l  r e s is ta n c e ,  502. 
e le c tro n  d if f ra c tio n  p a t te r n s ,  224. 
e s t im a t io n .  See Analysis. 
film s, sputtered , th reshold  value, 564. 
g a lv a n iz e d . See Galvanized iron dk 

steel.
g a lv a n iz in g . See Galvanizing. 
g r a in -g ro w th  during recrystn ., 587, 

684 .
h e a t  o f r e l a x a t io n  from recrystn. da ta , 

563.
in c lu s io n s , bibliography, 268. 
m a g n e tic  s u s c e p tib il i ty , dependence of 

frequency, 202. 
m a g n e to s t r i c t io n  in single crystals, 

91.
m e ta l lo g ra p h ic  e tc h in g ,  682. 
o x id a tio n , ra te , 499. 
p a s s iv ity , 454.
p h o to e le c tr ic  e m is s iv ity , effect of a d 

sorbed gases, 560. 
p h o to e le c t r ic  th re s h o ld s  in turned sta te , 

93.
P io b e r t  e f fe c t,  665. 
p o lish e d  s u r fa c e s , structu re, 590. 
p o ly m o rp h is m , review, 92. 
p o w d e r , adsorption of hydrogen, ethane, 

& ethylene, 502. 
re c o v e ry  f ro m  c o ld -w o rk , 414. 
r e c r y s ta l l i z a t io n ,  587. 
s c a l in g , 499.
s e p a ra t io n .  See Analysis. 
se rv ic e  p ip e s , su itab ility , 518. 
s in g le  c ry s ta ls .  See Single crystals. 
specific  h e a t ,  true, 370. 
th e r m a l  c o n d u c tiv i ty ,  effect of cold- 

work, 277. 
v isco u s  d e fo r m a tio n  of wires, 139. 
v o la t i l iz a t io n  th rough chloride, 502. 
w e ld in g . See Welding. 
w ire , crystal o rientation , effect of m ethod 

of working, 16 ; viscous deform ation, 
139.

I r o n  a l lo y s . See Alloys.
I s o -E la s t ic .  See Alloys.
I s o p e rm . See Alloys.
Is o to p e s , review, 145.
Is o tro p ic  b o d ie s, mechanics in  p lastic s ta te ,

209.



Subject Index 865

J .B . 38  A . See Alloys.
J a p a n ,

a lu m in iu m  in d u s try , 80, 318. 
m a g n e s iu m  in d u s try , 80, 647.
N a tio n a l  R e s e a rc h  C ouncil o f J a p a n ,

report, 548.
R y o ju n  C ollege of E n g in e e r in g , com

m em oration volume to K . Inouye, 
85.

J a p a n n in g ,  312.

K .S . (m a g n e t  a llo y ) . See Alloys. 
K .S .-S e e w a sse r . See Alloys.
K a in i te  s o lu tio n s , corrosion by. See Cor

rosion.
K a n th a l .  See Alloys.
K ik o in -N o s k o v  e ffec t, theory, 008.
K o n e l. See Alloys.
K o o k a b u r ra .  See Alloys : Solders.

L A B O R A T O R Y  A P P A R A T U S , 
C o n to ro g ra p h , 55.
D e b y e -S c h e rre r  c a m e ra s ,  device tor 

centering specimen tubes, 391. 
D ila to m e te r s , high-sensitivity, 89 ; m ag

netic, 245.
E le c t ro n  d if f ra c tio n  a p p a ra tu s ,  305, 4 ia .  
E le c t ro n  d if f ra c tio n  c a m e ra s , 240 , 289, 

617.
E le c t ro n  m ic ro sco p es , ' 12. 
F e r ro m e te r ,  175.
F u rn a c e s , appara tus to  increase or 

decrease tem p., 616; elect., construc
tion from N ernst m aterial, 61b , 
elect., for very  h igh  tem ps., 532; 
elect, arc, 532 ; elect. H .-F . induc
tion, 109 ; elect, induction, 437 ; elect, 
resistance, for heating in hydrogen, 
391; elect, resistance, variation  ot 
tem p., 437; platinum  resistor, to 
operate a t  1550° C., 616; resistances 
for, water-cooled, 172.

G low  d is c h a rg e  tu b e ,  437.
G o n io m e te rs , 617.
I l l u m in a to r  for prin ting  Laue pho to

graphs, 532, 617. .
I l lu m in a to r s  (m ic ro sco p e ), elim ination 

of lens-flare, 109.
M e ta llo g ra p h ie  f ilm s , 284. 
M ic ro -c a lo r im e te r , differential, 21. 
M ic ro - in f lu e n tio m e te r , 617. 
M ic ro p h o to m e te rs , non-recording pho to 

electric, 246 ; self-registering , 24b. 
M icro sco p e  e y e -p ie c e , photo-elect., tor 

m easurem ent of reflecting power ot 
m aterials, 616. .

M icro sco p e  o b je c tiv e s , 109; prevention 
of deposition of w ater vapour, 479. 

M icro sco p es , inclination un it, b , 
toolm akers’, 245; ultra-violet, 68 , 
w ith  reflected light, advances, 354. 

O r th o te s t ,  617.
O v e n o g ra p h , 250.
P a n p h o t ,  245, 617.
Permeability tension test apparatus, 
Photoelastic equipm ent, 173. 
Photoelectric c e lls ,  uses, book, 132- 
Pbotomicrographic apparatus, 531.

L a b o ra to ry  a p p a ra tu s ,
P o la r iz in g  m ic ro sco p e , appn. to chem. 

problems, 329 (review); appn. in 
study of inclusions, 108 ; theory & 
use, 156, 320, 682.

P o te n t io m e te r s ,  precision, 621.
P y ro m e te rs . See Pyrometers.
R e a g e n t  feed e r , 391.
R efle c tio n  m e te r s , 172, 739.
R e s is ta n c e s , elect. furnace, water- 

cooled, 172.
S p e c tro m e te r , tw o-crystal moving film, 

27.
S ty lo sco p e , 109.
T e m p e ra tu re  in d ic a to r s , 440.
T e m p e ra tu re  r e g u la to r s ,  69, 249, i lb ;  

autom atic, 393 ; for elect, furnaces, 
621.

T e s tin g  m a c h in e s . See Testing maehmes. 
T h e rm a l e x p a n s io n  a p p a ra tu s ,  au to 

graphic, 26, 86.
T h e rm o c o u p le s . See Thermocouples. 
T h e rm o m e te r  c o n tro l le r ,  69. 
T h e rm o m e te rs , resistance, for use below 

10° K., 620.
T h e rm o p ile s , sensitivity, 69.
T h e r m o s ta t s ,  exhibition, 174; for 

therm o-optical studies w ith  reflecting 
goniometer, 391.

T u b e  g e n e ra to r  for induction heating, 
245.

W e ig h ts , precision, devices to ensure 
constancy, 173. _

X -ra y  c a m e ra s ,  245, 713; diam eter, 
detn. from x-ray diagram  of revolving 
crystal, 688.

X -ra y  e q u ip m e n t for use a t  high tem ps., 
6i7. . x . . .

x - r a y  film , absolute x -ray  intensities & 
sensitivity, m easurem ent, 68.

X -ra y  w in d o w , use of lith ium , 68.

L a c q u e r in g , 361 
b o o k , 545.
p re p a r a t io n  fo r, 118. 
u se  o f p u re  la c  re s in , 605.

L a c q u e r in g  o f—
A lu m in iu m , elect.-heater fram es, 1 1 9 , 

foil w ith pure lac resin, 605. 
C ollapsib le  tu b e s , 726.
C opper with pure lac resm, 605.
T in  foil w ith pure lac resin, 605.
T in p la te ,  119, 726 ; w ith pure lac resm ,

L a c q u e rs , standards, A.S.T.M., book, 647. 
L a c tic  a c id , corrosion by. See Corrosion. 
L a n o lin  ru st preventers, 349.
L a n th a n u m ,

a to m ic  w e ig h t , 557. 
p ro d u c tio n , 199. 
p u re , prepn., 141.

L a n th a n u m  a l lo y s . See Alloys.
L a te n t  h e a t ,  book, 491.
L a tt i c e  c o n s ta n ts .  See Crystal lattice. 
L a tt i c e  s tr u c tu r e s .  See Crystal structure. 
L a u e  d ia g ra m s . See Crystal structure. 
L a u ta l .  See Alloys.
L e a d ,

a b s o rp tio n  o f h a rd  x - r a y s ,  43, 201. 
a c t io n  o f n i t ro g e n  a t  low pressures, 27b.
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L e ad ,

a n a ly s is . See Analysis. 
a to m ic  w e ig h t ,  498, 557, 659. 
a t t a c k  by  in s e c ts , 334. 
b o il in g  p o in t ,  502. 
b u ffin g . See Buffing.
-b u rn in g . See Welding. 
c a b le - s h e a th ,  a tta c k  of insects, 201, 

334; extrusion. See Extrusion ; 
longitudinal cracks, 658; m anuf., 
74, 187 ; m icro-exam ination, 156. 

- c o a t in g ,  homogeneous, 297; of cold- 
rolled strip , 600 ; oxy-acetylene, 385 ; 
review, 164. 

c o ld -w o rk , recovery from , review, 142. 
c o m p re s s ib ili ty , 416.
c o n s u m p t io n ,  in  U.S. storage b a tte ry  

industry , 642. 
c o n ta m in a t io n  o f fo o d s , 543. 
c o r ro s io n . See Corrosion. 
c re e p , 576; frac tu re , 273; of single 

crystals, 333, 658. 
c y lin d e rs , resistance to  dynam ic com 

pression, 724. 
d e p o s it io n . See Deposition. 
d e te c t io n .  See Analysis. 
d iffu s io n  o f  g o ld , 52.
d is to r te d ,  effect of silver on ra te  of 

recrystn ., 201. 
d ro s s , sepn. of traces of gallium , 455. 
e ffe c t o f h e a t - t r e a tm e n t  on mecli.

properties, 200. 
e ffe c t o f im p u r i t ie s ,  2 0 0 , 201 . 
e la s t ic i ty ,  138.
e le c tr i c a l  r e s is ta n c e  a t  low tem ps., 200. 
e le c tro d e  p o te n t ia ls ,  in  liquid am m onia, 

704.
e le c tro d e p o s i te d , arrangem ent of m icro

crystals, 512 . 
e le c tr o n  d if f r a c tio n  p a t te r n s ,  591. 
e lo n g a tio n ,  effect of in terrup ted  stra in 

ing, 658. 
e n t ro p y , 564.
e s t im a t io n .  See Analysis. 
e x tru s io n .  See Extrusion. 
f a t ig u e  failure, 340.
f ilm s , superconductivity , 659; tra n s 

parency in  ultra-v io let, 276. 
f r ic t io n  on steel, surface tem p., 563. 
h e a t  o f r e l a x a t io n  from  recrystn . d a ta , 

563.
in  a r c h i te c tu r e ,  126, 642, 735. 
in  c h e m ic a l  in d u s t r y ,  263, 316, 645. 
in  d r in k in g  w a te r ,  641. 
in  fo o d  in d u s tr ie s ,  735. 
in  f o u n d ry  p r a c t ic e ,  394. 
in  o il in d u s t r y ,  450. 
in  p a p e r  t im b e r  in d u s t ry ,  403. 
in  s h ip s , 263.
in  s to ra g e  c e lls , electrochem . behaviour, 

528, 703.
in d u s try ,  in 1935, 127 ; London Lead Co.

(1 6 9 2 -1 9 0 5 ) , 452 . 
jo in in g ,  398.
m e ta l lo g r a p h y , prepn. of specimens, 342. 
m e ta l lu r g y ,  advances, 80, 735. 
m o l te n ,  oxide films, electron diffraction 

study , 99 ; tarn ish ing, 687. 
o r n a m e n ta l  w o rk ,  187. 
o x id a t io n ,  electron diffraction study , 59.

L e ad ,
ox id e  la y e r ,  structu re, 590 ; thickness, 

334. 
p a ra c h o r ,  564.
p h o to e le c t r ic  th r e s h o ld s  in tu rned  sta te , 

93.
p ig , A.S.T.M., specifications, 125; a u to 

m atic trim m er, 177. 
p ip e s , R om an, 293 ; tab les, 190. 
p la s t ic i ty  by  slipping, 658. 
p o is o n in g , 452; in  cu tting  lead-coated 

iron, 318 ; incipient, te s t, 647. 
p ro p e r t ie s , reviews of lite ra tu re , 498,

658.
r e c ry s ta l l i z a t io n ,  effect of silver, 201. 
re f in in g . See Refining. 
ro l l in g .  See Rolling. 
s e p a ra t io n .  See Analysis. 
se rv ic e  p ip e s , su itab ility , 518. 
s h e a r  s t r e n g th ,  effect of ra te  of shear, 43. 
s h e e t s ,  joining, 735. 
s in g le  c ry s ta ls .  See Single crystals. 
s o f te n in g , 241. 
so ld e r in g . See Soldering. 
s p ra y e d  c o a t in g s ,  tes ts  in  alkaline 

liquors, 602. 
s p ra y in g . See Spraying. 
s ta t i s t ic s ,  735. 
s u p e rc o n d u c t iv i ty , 659. 
th e r m a l  e x p a n s io n , 43. 
to r s io n  diagram s, 356. 
tu b e s , effect of antim ony  on tensile 

properties, 215, 507 ; hydraulic tests, 
153; jo in ts, 37; tensile properties, 
153.

u s e s , 658 (see also en tries above), 
v a p o u r  p re s s u re ,  209, 502. 
v isco s ity , 498. 
w e ld in g . See Welding. 
w e tt in g  p o w e r, 501.
w ire s , th in , prepn. by  freezing m olten 

m etal, 501.
L e a d  a l lo y s . See Alloys.
L e a d  a m a lg a m |P b S O j|C u S 0 4lc o p p e r a m a l

g a m  c e l l ,  activ ity , 609.
L e a th e r ,  

in d u s try ,  m aterials for, 645. 
s ta in in g  by  copper, 734.

L e o n a rd  e f fe c t, 717.
L e u k o tiz e d  c o a t in g s ,  700.
L in e a g e  s t r u c tu r e .  See Crystals.
L in se e d  o il ,

b o il in g , resis tan t m ateria l, 17. 
c o rro s io n  b y . See Corrosion.

L iq u id  fu e ls  (see also Petrol, See.), 
b o o k s , 408, 653 (review). 
c o r ro s io n  b y . See Corrosion.

L iq u id  m e ta l s .  See Molten metals.
L iq u id  s t a t e ,  279.
L i th iu m  (see also Alkali metals), 

b o o k , 494 (review). 
c h e m ic a l  p ro p e r t ie s , 201. 
c o n s t i tu t i o n ,  theoretical, 289. 
d e te c t io n .  See Analysis. 
e le c tr i c a l  c o n d u c tiv i ty ,  effect of pressure, 

143.
e le c tr i c a l  r e s is ta n c e ,  effect of pressure, 

274.
e le c tro d e  p o te n t ia l ,  standard , in m ethyl 

alcohol, 499.
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L ith iu m ,
e le c tro n ic  en e rg y  b a n d s , 143.
e s t im a t io n .  See Analysis.
p h y s ic a l p ro p e rt ie s , 201 .
p ro d u c tio n , electro-, 106.
p ro p e r t ie s , 274.
specific  h e a t ,  anom aly, 201.
s ta t i s t ic s ,  80 , 738.
th e rm o e le c tr ic  io rc e , 456.
u s e s , 79, 201, 274, 642.
v o lu m e  c h a n g e s , effect of pressure, 274.
x - r a y  w in d o w , 68.

L i th iu m  a l lo y s . See Alloys.
L o c o m o tiv e s , fire-box stays, loosening on 

cooling, 402.
L o g a r ith m ic  ta b le s ,  490, 492.
L o w -m e ltin g  p o in t m e ta ls ,  solution of high 

m.-p. m etals, 584.
L ow  te m p e ra tu re s ,

a t t a in m e n t ,  m agnetic m ethods, 172, 
532, 568, 656. 

p h e n o m e n a , 568. 
p h y s ics , book, 135 (review). 
p ro p e rt ie s  a t ,  review, 93, 665; see also 

Alloys & under nam es of m etals, 
th e r m a l  b e h a v io u r  a t ,  144, 502.

L u b r ic a tio n , 582.

M ach ine  c o n s tru c t io n ,  
book , 83. 
ta b le s  491t

M ach in in g  (see also Cutting, & under nam es 
of m achining processes), 

b o o k , 412 (review).
M a c h in in g  o f—

Aluminium &  i t s  a l lo y s , 259.
M on el m e ta l ,  118, 633, 651.

M a g n a liu m . See Alloys.
M ag n e s ite . See Refractory materials.
M a g n e s iu m , .

a c tio n  o f  c a rb o n  d io x id e , 138.
a c t io n  o f n i t r o g e n ,  209.
a c t io n  o f w a te r ,  138.
a n a ly s is . See Analysis.
c h e m ic a l th e rm o d y n a m ic s ,  book, 401.
c le a n -u p  o f  g a s e s  b y , 36.
c o ld -w o rk , recovery from, review, 142.
c o rro s io n . See Corrosion.
c r y s ta ls ,  grow th from  vapour, lo , 4 2 4 ;

hexagonal, 513. 
d e te c t io n . See Analysis. 
d e v e lo p m e n t, review, 642. 
e le c tro d e  p o te n t ia l ,  239. 
e s t im a t io n .  See Analysis. 
e x tru s io n .  See Extrusion. 
f ilm s , transparency in  u ltra-violet, - ib . 
h is to ry ,  731.
ig n i t io n  t e m p e r a tu r e ,  JO- . „  f
in d u s try ,  developm ent in  S tate  of 

W ashington, U .S .A ., 22 ; Japanese, 80. 
m e ta l lu r g y ,  advances, 80. 
m o l te n ,  oxide films on, 687. 
o x id a tio n , 515.
p h o to e le c t r ic  p ro p e r t ie s , 557, 659. 
p h y s ic a l c o n s ta n ts ,  1. 
p o lish in g . See Polishing. 
p ro d u c t io n , developm ents, 647, from 

W ashington ores, 129; R ussian 
search, 405; technique, 647.

M ag n es iu m ,
p ro te c tio n , by fluoride coatings, bOO ; by 

selenium coatings, 232. 
p ro te c tiv e  film s o n , electron diffraction 

study, 683 ; study, 232. 
p u r if ic a tio n  by  sublim ation, 202, 499. 
r e a c t io n  w ith  nickel & cobalt sulphate 

solns., 43.
so lu b il ity  in  m a g n e s iu m  ch lo r id e  &

m ixtures of m agnesium chloride with 
potassium  chloride & sodium chloride, 
577.

so lu tio n  by acids, ra te , 659.
specific  h e a t ,  a t  h igher tem ps., 561;

true, 370. 
s ta t is t ic s ,  731, 736. 
s u b lim a tio n  in hydrogen, 15. 
th e r m a l  e x p a n s io n , x-ray  detn ., 202. 
u s e s , 731.
v a c u u m -d is ti l le d , chemical activ ity , 138. 
v a p o u r  p re s s u re , 209, 366, 563. 
w eld in g . See Welding.

M a g n e s iu m  a llo y s . See Alloys.
M a g n e tic  a f te r -e f fe c t ,  460.
M a g n e tic  h y s te re s is  (see also Alloys & 

under nam es of m etals), 
a p p a ra tu s ,  27. 
a t  lo w  flu x  d e n s it ie s , 460. 
cu rv e s , ap para tus for investigation, 175. 

M a g n e tic  p e rm e a b il i ty  (see also Alloys & 
under nam es of m etals), 

d isp e rs io n  in  ferrom agnetic bodies, 
theory, 668. 

of f e r ro m a g n e tic  m a te r ia ls ,  6. 
of s u p e rc o n d u c to rs , 144.

M a g n e tic  p ro p e r t ie s  (see also Alloys At 
under nam es of m etals), 

a n d  n u c le a r  m a g n e tic  m o m e n ts , 668. 
a t  low  te m p e r a tu r e s ,  417. 
b o o k s , 192 (review), 195 (review).

M a g n e tic  s h ie ld s , m ulti-lam ellar cylindri
cal, shielding ratio , 585.

M a g n e tic  s u sc e p tib ili ty  (see also Alloys 
& under nam es of m etals), 

c h a n g e  during m elting & allotropic 
transform ation, 460. 

d e f in itio n , 682.
r e la t io n  to  e la s t ic  s tre s s , 138, 200. 

M a g n e tic  te s t in g .  See Testing.
M a g n e tis m , review, 566.
M a g n e t iz a t io n  (see also Alloys & under 

nam es of m etals), 
c i r c u la r ,  asym m etric rectangular loops 

associated w ith, 417. 
effec t o f f ib ro u s  s t r u c tu r e  & cooling in 

m agnetic field, 580. 
m e c h a n ic a l  o s c il la t io n s  d u e  to ,  dam ping,

212- . sp o n ta n e o u s , effect of direction on elect.
resistance, 211. 

th e rm o d y n a m ic s , 145. 
th e rm o e le c tr ic  e .m .f . d u e  to ,  212.

' M a g n e to re s is ta n c e  (see also Alloys and 
under nam es of m etals),

211.
d is c o n t in u it ie s , 91.

M a g n e to re s is ta n c e  e ffe c t, 566. 
M a g n e to s t r ic t io n , 

d ia m a g n e t ic ,  595. 
re v ie w , 94.
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M a llo ry  3. See Alloys.
M a n g a l . See Alloys.
M a n g a n e s e ,

a-, elect, conductivity , 90; properties, 
455.

¡1-, crystal s tructu re, 222, 468; elect, 
conductivity , 90; properties, 455; 
W iedem ann-Franz no. a t  — 190° C.,
659.

y-, elect, conductivity , 90 ; properties, 
455.

a m o rp h o u s ,  m agnetic properties, 139.
b ib l io g ra p h y , 86.
d e te c t io n .  See Analysis.
e s t im a t io n .  See Analysis.
e x t r a c t io n ,  book, 82.
h y d ro m e ta l lu rg y ,  book, 82.
in d u s tr y ,  452.
m a g n e tic  p ro p e r t ie s , 139.
m in e ra ls , 452.
o c c u rre n c e , book, 82.
o x id a tio n , ra te , 499.
p h y s ic a l p ro p e r t ie s , book, 82.
p ro d u c t io n , 558.
p ro p e r t ie s , 558.
p y r o m e ta l lu rg y , book, 82.
s c a l in g , 499.
s e p a ra t io n .  See Analysis. 
s ta t i s t ic s ,  736.
th e rm o d y n a m ic  p ro p e r t ie s , 43; book, 85. 
t r a n s f o r m a t io n ,  455. 
v a p o u r  p re s s u re , 209.

M a n g a n e s e  a l lo y s . See Alloys.
M a n g a n in . See Alloys.
M a rin e  e n g in e e rs , directory, 332 (review).
M ass p ro d u c t io n ,  489.
M a te r ia ls ,

r e s is ta n c e ,  books, 411 (review), 490;
exploitation by engineers, 563. 

s t r e n g th ,  books, 318, 549; theoretical, 
& practical weakness, 688; theory, 
142, 665.

M a tte u c c i e f fe c t,  417 , 559.
M e c h a n ic a l p ro p e r t ie s  (see also under speci

fic properties), 
a t  lo w  te m p e ra tu r e s ,  422.

M e c h a n ic a l s t r e n g th ,  low values, cause,
290.

M e c h a n ic a l te c h n o lo g y , books, 408, 491.
M e c h a n ic s  o f m o t io n ,  book, 491.
M e g a p y r . See Alloys.
M e ltin g ,

a d v a n c e s , 112. 
d e fe c ts , 112.
e ffe c t o n  q u a l i ty  of m etal, 716. 
e le c tr ic , book, 491. 
fu rn a c e s .  See Furnaces. 
v a c u u m - , 112.

M e ltin g  o f—
A lu m in iu m , 30, 112, 177 ; action of 

fluxes, 534 ; scrap, 395.
A lu m in iu m  a l lo y s , 30, 250, 307.
Brasses, 112, 717; in cupola-type

furnace, 622; in gas-fired furnaces, 
626; m etal losses, 717; scrap, 482; 
scrap in  reverberato ry  furnace, 72; 
use of charcoal, 623.

Bronzes, 71, 177, 623; absorption of 
gases, 623; in  cupola-type furnace, 
622 ; use of charcoal, 623.

M e ltin g  Of—
C alc iu m  le a d  s o d iu m  a l lo y s , burning out, 

effect of addns., 576.
C opper scrap, 72.
C opper a l lo y s , effect of losses on cost, 

623.
C opper n ic k e l a l lo y s  (complex), 71;

m etal losses, 717.
G ild ing  m e ta l ,  m etal losses, 717.
L e a d  a l lo y s , burning out, effect of 

addns., 576.
M a g n e s iu m  a l lo y s , fluxes, 71.
M a n g a n e s e -b ra s s ,  97.
M a n g a n e s e -b ro n z e ,  97.
N ick e l scrap, 252.
N ic k e l-b ra s se s , 394, 441.
P e w te r ,  178.
P h o s p h o r -b ro n z e ,  177.
P re c io u s  m e ta l s  w ith gas, 73.
S c ra p , 482.
S ilic o n -b ra s s e s , 71.
S i lic o n -b ro n z e s , 71.
S ilu m in , 250.
S ilv e r (sterling), 624.
T y p e  m e ta ls , 97.
W h ite  m e ta ls ,  625.
Z in c  dust, fluxes for, 441.
Z in c -b r o n z e s ,  481.

M e ltin g  p o in ts . See Alloys & under names 
of m etals.

M e m b ra n e s . See Films.
M e rc u ry ,

ad s o rb e d  film s  o n , thickness, 660. 
a n a ly s is .  See Analysis.
C ath o d e  s p o t ,  anchoring, 558. 
c a th o d e s , polarization phenom ena, 609. 
c h e m ic a l th e rm o d y n a m ic s ,  book, 407. 
c ry s ta l  s t r u c tu r e ,  (liquid & solid), 2 2 2 ;

of liquid, near crystn. poin t, 687. 
c ry s ta ls ,  diam agnetism , 91. 
d e te c tio n . See Analysis. 
d iffu s io n  in tin , 282. 
d isp e rse  p h a s e , prodn., 564. 
e le c tro d e  p o te n t ia ls ,  7 0 4 ;  in liquid 

am m onia, 704. 
e n tro p y , 564.
e s t im a t io n .  See Analysis. 
e v a p o ra tio n  in  presence of capillary- 

active substances, 139. 
e x p a n s io n  coefficient of single crystals,

558.
fo r  d e n ta l  p u rp o s e s , requirem ents, 642. 
g lid e -p la n e s  in single crystals, 90. 
liq u id , crysta l structure near crystn.

point, 687. 
p a r a c h o r ,  564.
p h o to c h e m ic a l r e a c t io n  with oxygen,

660. 
p o iso n in g , 81.
p o s itiv e  io n s , action on nickel surfaces,

92.
p u r if ic a t io n ,  43, 5 32 ; appara tu s, 68. 
re f le c tiv ity  in u ltra-v io let, 68. 
s e p a ra t io n .  See Analysis. 
s in g le  c r y s ta ls .  See Single crystals. 
s p e c t r a ,  ultra-v io let, 459. 
s ta t i s t ic s ,  736; for 1930-1933, 740. 
s u r fa c e  te n s io n ,  effect of gas adsorption , 

659; in  presence of d ry  a ir, 202: 
in  silica ap p ara tu s, 659.
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v a p o u r , action on calcium, 138; a d 
sorption, 81 ; condensation pheno
m ena, 91. 

v isc o s ity , 47.
v o la t i l iz a t io n  through chloride, 502. 
- w a te r  in te r fa c e ,  208. 
w o rk - fu n c t io n , relation of field emission, 

202.
M ercu ry  a l lo y s . See Alloys.
M e s o th o r iu m  r a d ia t io n ,  testing m etals 

w ith, 173.
M e ta l s p ra y in g . See Spraying.
M e ta l s ta t is t ic s .  See Statistics.
M e ta llic  s t a t e ,  

b ib l io g ra p h y , 278.
e le c tro n  th e o r y ,  93, 143, 278, 279, 370; 

book, 195 (review); of superconduc
tion, 568. 

g ro u p  p h e n o m e n a , 290. 
m a g n e tic  s tu d y , 206, 667. 
n a tu r e  o f b o n d , 46. 
ph y sics , 206. 
q u a n tu m  th e o r y ,  416. 
th e o ry , 206; discussion, 667 ; reviews, 

513, 667.
M e ta lliz a tio n . See Spraying.
M e ta llo g ra p h y  (see also Photomicrography), 

b o o k s , 191, 489, 545, 549. 
e q u ip m e n t . See Laboratory apparatus. 
e tc h in g . See Etching. 
e tc h in g  p o lish , 14, 682. 
m o u n t in g  o f sp e c im e n s , 343. 
p h o to te c h n ic s , principles, 532. 
p ro g re ss , 511.

M e ta llu rg ic a l w o rk s , storage of m aterials, 
80.

M e ta llu rg y ,
a n c ie n t ,  189, 265. 
a p p lied , 543.
b o o k s , 38, 133, 189, 193 (review), 319, 

409, 544, 650. 
d e v e lo p m e n ts , 189. 
e a r ly ,  37.
h is to ry , 404 ; book, 269. 
n o n - fe r ro u s ,  developm ents, 80, 452. 
p h y s ic a l,  books, 193 (review), 550, 551 

(review).
re s e a rc h ,  317, 405 ; departm ent, 265. 
te a c h in g ,  syllabus of City & Guilds of 

London In st., 740.
T e c h n ic a l C o llege  e q u ip m e n t ,  646. 
th e o r e t ic a l ,  review of litera tu re  (1933— 

1934), 142.
M e th y l v io le t ,  adsorption  by nickel & 

silver, 203.
M e th y le n e  b lu e , adsorption by nickel & 

silver, 203.
M ic ro p h o to g ra p h y . See Photomicrography. 
M icro sco p es . See Laboratory apparatus. 
M icro sco p y  in foundry practice, 585.
M ilk ,

a c t io n  o n  m e ta l s .  See Corrosion. 
c o a g u la t io n  w ith  r e n n e t ,  effect of m a te 

r ia l of container, 404. 
c o n d e n se d , effect of m etals on flavour, 

317.
M illin g  o f—

A lu m in iu m  &  i t s  a l lo y s , 75, 446.
M o n e l m e ta l ,  633.

Mercury,
M ines, Roman, in Europe, book, 407.
M ixed c ry s ta ls .  See Alloys : Solid solu

tions.
M o d ifica tio n . See Alloys.
M o le c u la r  w e ig h ts . See under nam es of 

m etals.
M o lec u les , binding forces, 289.
M o lte n  m e ta ls  (see also under nam es of 

m etals), 
a d s o rp tio n  o f g a se s , review, 665. 
e le c tr ic a l  r e s is ta n c e , change in magnetic 

field, 668.
M o tt th e o ry ,  370.
n o n -m e ta l l ic  in c lu s io n s , flotation, 220. 
o x ide  film s, electron diffraction study 

99.
r e m o v a l o f d e o x id a tio n  p ro d u c ts , 716. 
ta rn is h in g ,  x-ray study, 687. 
v isc o s ity , m easurem ent, 47. 
x - r a y  d isp e rs io n , 57.

M o ly b d en u m ,
a d so rb ed  a to m s  o n , m igration on surface,

210.
b a rs , from pressed powder, 258. 
c a s t in g . See Casting. 
c h e m is try , book, 324 (review). 
c ry s ta ls ,  deform ed, change in in tensity  of 

x-ray reflection, 425. 
d iffu s io n  of h y d ro g e n , 563, 665. 
d iffu s io n  of n i t ro g e n , 563, 665. 
e le c tro n  e m iss io n , 681. 
e s t im a t io n .  See Analysis. 
f e r ro - .  See Alloys : Ferro-molybdenum. 
h e a t  o f r e la x a t io n  from recrystn. da ta , 

563.
h o t  s u r fa c e s , ionization of potassium  on,

91.
in  e le c tr ic a l  in d u s try ,  633. 
io n iz a t io n  of a lk a l i  m e ta l  a to m s  o n , 205. 
m e ta l lo g ra p h ic  e tc h in g , 682. 
o p tic a l  c o n s ta n ts ,  4. 
p ro p e r t ie s , 403. 
s e p a ra t io n . See Analysis. 
s in te r in g  of pressed powder, 258. 
s o ld e r in g . See Soldering. 
specific  h e a t  a t  h igh tem ps., 275. 
s ta t is t ic s ,  736, 740. 
s u p e rc o n d u c t iv ity , 275. 
te m p e ra tu r e  sc a le s  a t  0-667 p., 621. 
th e rm io n ic  c o n s ta n t  A, apparen t, 662. 
t o t a l  r a d ia t io n ,  effect of sand-blasting 

334. 
u s e s , 403.

M o ly b d en u m  a l lo y s . See Alloys.
M o n e l m e ta l .  See Alloys.
M osa ic  s t r u c tu r e .  See Crystals.
M o u ld in g  (see also Casting, &c.), 

m a c h in e s , 178.
s a n d s . See Refractory materials. 

M o u ld in g  o f—
A lu m in iu m  casing w ith  sand core & 

iron shell, 252.
A lu m in iu m -b ro n z e ,  30.
C olo u red  a l lo y s , book, 546.
P ro p e lle rs , 307, 308.

M oulds ,
c a p a c ity  o f a l lo y s  to  re p ro d u c e  sh a p e ,

621.
d ry in g , 308, 394.

Mineral industry, book, 131.
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M o u ld s ,
for p la s t ic  m a te r ia ls ,  elect, m anuf., 

388.
fo r  th in -w a l le d ,  c o m p lic a te d  c a s t in g s ,

design, 535.
M u m e ta l .  See Alloys.

N .A . a l lo y s . See Alloys.
N a tiv e  m e ta l s .  See under nam es of m etals.
N a v a l  m a c h in e ry ,  appn . of m etals, 37.
N e o d y m iu m ,

d e te c t io n .  See Analysis. 
p ro d u c t io n ,  199. 
p u r e ,  prepn., 141.

N e o d y m iu m  a l lo y s . See Alloys.
N ic h ro m e . See Alloys.
N ic k e l,

a b s o r p t io n  o f h y d ro g e n , 274, 660. 
a c t io n  o f n i t r o g e n , 209. 
a c t io n  o f p r in te d  la b e ls , 18. 
ad h e s iv e s  &, streng th  of joints, 173. 
a d s o rp t io n  o f h y d ro g e n , 274. 
a d s o rp t io n  o f  m e th y l  v io le t ,  203. 
a d s o rp t io n  o f  m e th y le n e  b lu e , 203. 
a n o d e s , selection, 350. 
a to m ic  h e a t  a t  low tem ps., 274, 558. 
c a ta ly t ic  a c t iv i ty ,  change near Curie 

poin t, 660. 
c e m e n ta t io n .  See Cementation. 
c h e m ic a l  th e r m o d y n a m ic s ,  book, 407. 
-c la d  s te e l ,  697.
c o ld -w o rk , recovery from, review , 142. 
c o ld -w o rk e d , la ttice  d istortion , 593 ; x- 

ra y  line sharpness, re lation  to  high- 
tem p. s tab ility , 16. 

c o lo u r in g . See Colouring. 
co m p o u n d s , uses in m eta l finishing, 64. 
c o o k in g  u te n s i ls ,  behaviour, 79. 
c o rro s io n . See Corrosion. 
c re e p , 93.
c ry s ta l  l a t t i c e  d is to r t io n ,  593. 
c r y s ta l  o r ie n ta t io n  in  castings, 455. 
d e fo rm a tio n  resulting from  h eat-trea t- 

m ent, 461. 
d e p o s it io n . See Deposition. 
d e p o s its , “ burning,” 526; corrosion. 

See Corrosion; p ro tective value, 20, 
82, 232; s truc tu re , 590; s tructu re, 
relation  to  ehem . & phys. properties, 
469, 683. 

d e te c t io n . See Analysis. 
d iffu s io n  th rough  m olybdenum , 563. 
d iffu s io n  o f  h y d ro g e n , 139, 563, 665. 
effe c t o f  fo o d s , 79 ; bibliography, 79. 
e le c tr i c a l  r e s is ta n c e ,  502; dependence 

on tem p, a t  Curie p t., 499 ; effect of 
direction of spontaneous m agnetiz
ation , 211. 

e le c tr o n  d if f r a c tio n  p a t te r n s ,  224, 591. 
e s t im a t io n .  See Analysis. 
f e r r o m a g n e tic  t r a n s f o r m a t io n ,  volume 

change accom panying, 44, 91. 
f ilm s , density , 499 ; elect, conductivity , 

499; electron diffraction p a tterns, 
225 ; spu ttered , threshold value, 564 ; 
x -ray  index of refraction , 499. 

f in ish in g , 484. 
fo g g in g , 18.
fu s e  w ire , m elting tim e, 644.

N ick e l,
g r in d in g . See Grinding. 
g y ro m a g n e tic  e ffec t above Curie poin t,

559.
h e a t  o f  r e l a x a t io n  from recrystn . d a ta ,

563.
h is to r y ,  318. ,
h o t  s u r fa c e s , action of cæsium positive 

ions, 91. 
in  c a n n in g  e q u ip m e n t ,  102. 
in  c a u s t ic  p ro c e ss in g  e q u ip m e n t ,  450. 
in  c h e m ic a l  p la n t ,  645. 
in  c ru d e  o il re f in in g , 451. 
in  d a i ry ,  542, 645. 
in  d e n t is t r y ,  79.
in  e le c t r i c a l  in d u s t r y ,  booklet, 545. 
in  food  in d u s tr ie s ,  736. 
in d u s tr y  in  1935, 127. 
i n t e r n a l  s tr e s s e s  produced b y  cold-work, 

593.
l e n g th  v a r i a t i o n  on quenching, 366. 
m a g n e tic  p ro p e r t ie s , n ear Curie point, 

558 ; of deposits (by various p ro
cesses), 136. 

m a g n e tic  s u s c e p tib il i ty , dependence of 
frequency, 202. 

m a g n e tic  t r a n s f o r m a t io n  of heavily  cold- 
worked, 4. 

m a g n e t iz a t io n ,  change in therm al energy 
accom panying, 139. 

m a g n e to r e s is ta n c e ,  & m agnetic structure, 
211 ; a t  low & high tem ps., 137, 198 ; 
discontinuities, 91 ; in single crystals,
91.

m a tr ic e s ,  elect, prodn., 21.
M a tte u c c i  e f fe c t, 559. 
m e lt in g .  See Melting. 
m e ta l lu rg y ,  advances, 80. 
o d o u r , 48.
o x id a t io n ,  294, 516, 597. 
o x id e -c o a te d , therm ionic emission, effect 

of im purities in  core-m etal, 414. 
p a ra m a g n e t is m , 660. 
p h o to e le c t r ic  th re s h o ld s  in  tu rned  state , 

93.
- p la te d  a r t ic le s ,  action of p rin ted  labels,

18.
p o lish e d  s u r fa c e s ,  structure, 590. 
p o lish in g . See Polishing. 
p o w d e r , adsorption  of hydrogen, ethane, 

& ethylene, 502 ; la ttice  distortion, 592. 
p r in te d  m a t t e r  f o r ,  pam phlet, 85. 
p u r if ic a tio n , 716. 
re c o v e ry  f ro m  c o ld -w o rk ,  414. 
re d u c e d , adsorption  of hydrogen, 139. 
re f in in g . See Refining. 
re f le c tiv ity , in  region 300-186 p., 564;

ultra-violet, 416. 
r ig id ity  eoeff., effect of m agnetization, 

43.
ro ll in g  t e x tu r e ,  686 .
R u s s ia n  p la n t ,  488. 
s c ra p , rem elting & refining,'252. 
s e c o n d a ry  e le c t r o n  e m is s io n , produced 

by cæsium positive ions, 91 ; p ro 
duced by  m ercury positive ions, 92. 

s e p a r a t io n .  See Analysis. 
s in g le  c r y s ta ls .  See Single crystals. 
so ld e r in g . See Soldering. 
s o u rc e s , 736.
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N icke l,

specific  heat, true, 370; true, tem p.
coeff., 91. 

s ta t is t ic s ,  318. 
t a s t e ,  48. 
te c h n o lo g y , 736.
th e r m a l  c o n d u c tiv i ty , effect of cold-work, 

277.
th e r m a l  e x p a n s io n , 43, 44, 91. 
th e rm io n ic  w o rk - fu n c tio n , 274. 
th e rm o m a g n e tic  h y s te re s is , 456. 
t o t a l  r a d ia t io n ,  effect of soot covering, 

334.
u ses , 316, 736 (see also entries above), 
v isco u s  d e fo rm a tio n  of wires, 139. 
v o lu m e  c h a n g e  accompanying ferro

m agnetic transform ation, 44, 91. 
w eld in g . See Welding. 
w ires , adsorption of dyes, 499; highly 

drawn, va lid ity  of Becker’s relation 
for initial perm eability , 558 ; m agnetic 
effect on P iran i gauges using, 660; 
viscous deform ation, 139. 

x -ra y  d isp e rs io n , 456.
N icke l a llo y s . See Alloys.
N ick e l-c la d . See Nickel.
N im ol. See Alloys.
N iobium ,

a n a ly s is . See Analysis. 
a to m ic  w e ig h t , 497. 
ch e m ic a l p ro p e r t ie s , 199. 
d e p o s itio n . See Deposition. 
e le c tro ly tic  v a lv e  a c t io n ,  334. 
h is to ry , 199. 
o c c u rre n c e , 199, 663. 
p h y s ic a l p ro p e r t ie s , 199. 
p ro p e rtie s , review, 663. 
s e p a ra t io n . See Analysis. 
specific h e a t  a t  high tem ps., 275. 
s ta t is t ic s ,  738, 740. 
te m p e ra tu r e  sc a le s , a t  0-667 p, 621. 
u ses , 199, 663.

N io b iu m  a l lo y s . See Alloys.
N i-R es is t. See Alloys.
N itric  ac id , corrosion by. See Corrosion. 
N itrid es . See Alloys &  compounds. 
N itr id in g , effect on m etals, 209. 
N itro c e llu lo se  s o lu tio n s , corrosion by.

See Corrosion.
N itro g e n  (see also Oases),

ab s o rp tio n  by iron-m olybdenum  alloys, 
151.

a c tio n  o n  m e ta l s ,  elect, discharges a t 
low pressures, 276. 

a d s o rp tio n  by cobalt, 199. 
d iffu s io n  th rough m olybdenum , 665. 
in d u s try ,  m aterials for, review of lite r

atu re , 645.
N itro g ly c e r in , action on m etals. See 

Corrosion.
N itro s e , corrosion by. See Corrosion. 
N o n -fe r ro u s  m e ta l s  &  a l lo y s , 

h a n d b o o k , 133 (review). 
p a s t  &  f u tu r e ,  80. 
u s e s , book, 650.

N o n -m e ta l l ic  in c lu s io n s  in  m olten m etals, 
flotation, 220.

N o tc h e s , effect on properties of m etals, 
5.

N iira l. See Alloys.

3 o

O d o u r of m etals, 48.
O il-fired  fu rn a c e s . See Furnaces.
Oil in d u s try , 

c a lo r iz e d  tu b e s  fo r , tests, 696. 
c o rro s io n  p re v e n tio n  by use of ammonia, 

697.
s u c k e r  ro d s , m aterials for, 696.

O ils, corrosion by. See Corrosion.
O leic ac id , boiling, resistan t m aterial, 17.
O liv in e . See Refractory materials.
O p tic a l p ro p e rt ie s  (see also Alloys & under 

nam es of metals), 
of th in  film s, 48. 
th e o ry ,  502.

O res. See under nam es of m etals.
O sm irid iu m . See Alloys.
O sm iu m  (see also Platinum metals), 

a n a ly s is .  See Analysis. 
d e te c tio n . See Analysis. 
u ses , 737.

O u n ce  m e ta l .  See Alloys.
O v e rv o lta g e  (see also under nam es of 

metals), 
h y d ro g e n - , cause, 240. 
th e o ry ,  240.

O x alic  a c id , corrosion by. See Corrosion.
O x id a t io n  (see also Corrosion, Alloys, & 

under nam es of m etals), 
a n o d ic . See Anodic oxidation. 
e le c tro n  d if f ra c tio n  s tu d y , 59. 
of b o ile r  tu b e s , prevention by m etal 

spraying, 603. 
of h e a te d  so lid  m e ta l s ,  book, 652 {review). 
of w ire s , kinetics, 597. 
p re v e n t io n , m ethods, 696. 
s u r fa c e , 294.

O xide film s. See Films.
O xides. See Alloys &  compounds & 

also Refractory materials.
O x y -a c e ty le n e  f la m e , uses, pam phlet, 130.
O x ygen  (see also Oases),

a b s o rp t io n ,  by m olten copper, review, 
665; by m olten silver, review, 665. 

a d s o rp tio n , by p latinum , 560, 660 ; by 
tungsten, 560. 

in  m e ta l lu rg y ,  740. 
so lu b il i ty  in cobalt, 555, 656.

O zo n e , effect on m etals, 19.

P .M .G . a l lo y . See Alloys.
P a c k in g ,  m etallic, 488.
P a in t in g ,  preparation  of surface, 105. 
P a in t in g  o f—

A lu m in iu m , 21 , 105.
A lu m in iu m  a l lo y s , 1 ,2 1 .
G a lv a n iz e d  i r o n ,  105, 297.
M a g n e s iu m  a l lo y s , 1, 472.
T u n g u m , 105.
Z in c , 105.

P a in t s ,
a lu m in iu m . See Aluminium. 
a n t ic o r ro s iv e ,  386, 523. 
b o o k , 491.
fo r  w a te r  t a n k  in te r io r s ,  700. 
p r im in g , m etallic, 234. 
p ro te c tiv e , from coal-tar or coal-tar oil, 

298.
p ro te c tiv e  v a lu e ,  523. 
s ta n d a r d s ,  A.S.T.M., book, 647.
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P a in t s ,
te m p e ra tu r e - r e c o r d in g ,  176.
U l t r a  F u s o n , 234.

P a l la d iu m  (see also Platinum metals), 
a b s o rp t io n  o f  h y d ro g e n , 499 , 559 , 660. 
a d s o rp t io n  o f h y d ro g e n  in presence & 

absence of w ater, 559. 
a n n e a l in g .  See Annealing. 
a s s a y . See Analysis. 
c a ta ly t i c  p ro p e r t ie s , 4. 
c o ld -w o rk , recovery from, review, 142. 
d e te c t io n .  See Analysis. 
d iffu s io n  o f d e u te r iu m , 559. 
d iffu s io n  o f h y d ro g e n , 203 , 366, 367 , 

559  ; m echanism , 560. 
e s t im a t io n .  See Analysis. 
e v o lu tio n  o f h y d ro g e n , role of in ter- 

g ranu lar fissures, 456. 
h y d ro g e n -c h a rg e d ,  action of external 

elect, field, 4. 
h y d ro g e n - s a tu r a te d ,  la ttice  const., 100. 
in  d e n t is t r y ,  79.
l a t t i c e  c o n s ta n ts  (satd. w ith  hydrogen), 

10°.
o c c lu s io n  o f h y d ro g e n , role of in ter- 

granu lar fissures, 456. 
p e rm e a b il i ty  to  h y d ro g e n , 560. 
p h o to e le c t r ic  e f fe c t, 140. 
p re p a ra t io n ,  456. 
p ro p e r t ie s , 456. 
s e p a r a t io n .  See Analysis. 
specific  h e a t ,  4.
te n s i le  p ro p e r t ie s , effect of annealing, 

140, 660. 
t r ib o e le c tr ic  e f fe c t,  140. 
u s e s , 456 , 737.

P a l la d iu m  a l lo y s . See Alloys.
P a lm it ic  a c id , boiling, resis tan t m aterial, 

17.
P a n p h o t .  See Laboratory apparatus. 
P a n ta l .  See Alloys.
P a p e r  in d u s t r y ,  m etals & alloys for, 543. 
P a r a m a g n e t i s m .  See under nam es of 

m etals.
P a rk e r iz in g ,  232.
P a s s iv ity  (see also under nam es of m etals), 

a n o d ic , 3, 276.
b ib l io g ra p h y  of text-books, 39. 
p o te n t io m e tr ic  s tu d y , 240 . 
th e o ry ,  230 , 499 , 528.

P a te n t s ,  index (U.S.A.), book, 40.
P a t i n a .  See under nam es of m etals. 
P a t t e r n m a k in g ,  308.

b o o k , 40  (review).
P e l t ie r  co e ff ic ie n t, direct m easurem ent, 417. 
P e l t ie r  e f fe c t,  564; see also under nam es 

of m etals.
P e r a lu m a n .  See Alloys.
P e rc e n ta g e s ,  w eight % -m ol. % nomograph, 

189.
P e r io d ic a ls , subject index, 649.
P e rm a llo y .  See Alloys.
P e r m a th e r m . See Alloys.
P e rm in v a r .  See Alloys.
P e tr o l a tu m , protective value, 233. 
P e tro le u m  p la n t ,

c a lo r iz e d  p ip e - s t i l l  tu b e s  fo r , tests, 696. 
c o rro s io n . See Corrosion. 
m a te r ia ls  f o r ,  738. 
s u c k e r  ro d s , m aterials for, 696.

P e tr o l s  (see also Liquid fuels), 
c o rro s io n  b y . See Corrosion. 
c o rro s iv i ty , testing, 295 , 296.

P e w te r .  See Alloys.
P h a s e  b o u n d a r ie s . See Alloys.
P h a s e  d ia g ra m s . See Equilibrium dia

grams.
P h e n o l ,  boiling, resis tan t m ateria l, 17. 
P h o sp h id e s . See Alloys.
P h o s p h o r -b ro n z e s .  See Alloys.
P h o sp h o r ic  a c id , corrosion by. See Cor

rosion.
P h o s p h o ru s , estim ation. See Analysis. 
P h o to -e la s t ic  p h e n o m e n o n , optical creep 

&, 355.
P h o to e le c t r ic  c e lls . See Laboratory appar

atus.
P h o to e le c t r ic  e ffec t (see also under nam es of 

metals), 
s p e c t r a l  s e le c tiv e , theories, 93.

P h o to e le c t r ic  th re s h o ld s  of turned surfaces, 
93.

P h o to e le c t ro n ic  e ffec t of incandescent 
m etals, 564.

P h o to m ic ro g ra p h s ,  in terp re ta tion , 585. 
P h o to m ic ro g ra p h y  (see also Metallography), 

e q u ip m e n t . See Laboratory apparatus. 
w ith  lo n g -w a v e  l i g h t ,  245. 

P h o to - r e s is ta n c e ,  48 .
P h o to - v o l ta ic  e f fe c t,  effect of polarization,

564.
P h y s ic a l p ro p e r t ie s  (see also under specific 

properties), 
b o o k , 271 (review).

P h y s ic s ,
b o o k , 195 (review). 
c o n s ta n ts ,  b o o k ,546. 
i n t e r n a t io n a l  c o n fe re n c e , report, 324 

(review).
lo w - te m p e r a tu r e ,  book, 135 (review). 
n o m e n c la tu r e ,  book, 324  (review). 
n u c le a r ,  book, 324  (review). 
o f m e ta ls ,  book, 271 (review). 
p ro g re s s , book, 196 (review). 
sy m b o ls  &  u n i t s ,  book, 324  (review). 

P ic k lin g ,
a d s o rp tio n  o f h y d ro g e n , review, 665. 
b a th s ,  acid, 539 ; regeneration, 259. 
B u lla r d  D u n n  p ro c e ss , 311.
F e r r o l i te  p ro c e ss , 311.
H a n s o n -M u n n in g  p ro c e ss , 311. 
h y d ro g e n  io n  c o n c e n tr a t io n  o f  s a liv a  of 

p ic k le rs , 311.
M a d s e n e l l p ro c e ss , 311. 
p ro b le m s , discussion, 182. 
r e a c t io n s ,  361. 
re v ie w , 298. 
v a p o u rs ,  rem oval, 311.

P ic k l in g  o f—
C as tin g s  in hydrochloric acid, 182. 
D u r a lu m in ,  effect on fatigue strength,

8.
P io b e r t  e ffe c t, 664.
P ip e s  (see also Tubes),

c o ld -w a te r  s e rv ic e , m inim um  specifica
tions, 408. 

c o r ro s io n . See Corrosion. 
m a te r ia ls ,  developm ent, 126.
t r a n s p o r t  o f m a te r ia ls  in ,  history, 405 . 
w a te r - c i r c u la t in g ,  452.
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P ir a n i  g a u g e s , using nickel wires, magnetic 

effect, 660.
P is to n s , automobile, tem p, m easurem ents, 

619.
P la s t ic  d e fo rm a tio n  (see also Deformation, 

Drawing, Rolling, &c.), 
b o o k , 409.
e ffec t o n  m e c h a n ic a l s t r e n g th ,  290.
m e c h a n is m , 207.
m e th o d  o f s tu d y , 562.
of c ry s ta ls ,  47 , 369.
rev iew s , 538, 629, 723.
s tr u c tu r e  c h a n g e s , x-ray study, 57.
th e o ry ,  47 , 273.

P la s tic  flow , 
b e g in n in g , 246.
r e s is ta n c e  to , effect of fluid pressure,

335.
P la s t ic i ty  (see also Alloys & under names of 

metals), 
d e fin itio n  of term , 110. 
h e ig h te n in g  u n d e r  a l te r n a t in g  p la s tic  

to r s io n , 207, 664. 
of c ry s ta ls ,  273 , 290, 6 6 4 ;  book, 323 

(review) ;  effect of tem p., 5 6 2 ;  
theory, 335, 594. 

r e la t io n  to cohesion, 175, 533. 
th e o ry ,  664 , 665,

P la t in g .  See Deposition.
P la t in u m  (see also Platinum metals, 

Precious metals, & c.), 
a c tio n  o f h e l iu m , 274. 
a c t io n  of h y d ro g e n , 274. 
a c t io n  o f o x y g en  under elect, discharge, 

274.
a d s o rp tio n  o f h y d ro g e n , 660. 
a d s o rp tio n  o f o x y g e n , 560 , 660. 
a f f in ity  fo r  p h o s p h o ru s , 510. 
a n a ly s is .  See Analysis. 
a n n e a l in g .  See Annealing. 
an o d ic  p o la r iz a t io n  in 2.Y-sulphnric acid,

499.
a s s a y . See Analysis. 
bu ffin g . See Buffing. 
c a ta ly t ic  a c t iv i ty ,  661. 
co ld -w o rk , recovery from, review, 142. 
d ep o s itio n . See Deposition. 
d e te c tio n . See Analysis. 
d isp e rse  p h a s e , prodn., 564. 
e le c tro d e  d isp e rs io n , 608. 
e le c tro d e s , effect of H .- F .  currents, 

704.
e le c tro n  d if f ra c tio n  p a t te r n s ,  224. 
e s t im a t io n .  See Analysis. 
e x t r a c t io n ,  262.
f ilm s , effect of ligh t on elect, resistance, 

4 8 ;  elect, conductiv ity  in  electro
sta tic  field, 210. 

fu se  w ire , m elting tim e, 644. 
g a u z e ,  corrosion—resistance, effect of 

rhodium , 510. 
h e a t  Of r e la x a t io n  from recrystn. d a ta , 

563. 
h is to ry ,  262. 
in  d e n t is t r y ,  79. 
in d u s try  in 1935, 127. 
is o to p e s , 456. 
m e ta l lu rg y , book, 266. 
o c c u rre n c e , 262. 
p a s s iv ity , 499.

3 o*

P la t in u m ,
p h o to e le c tr ic  e ffec t, effect of gases, 560. 
p h o to e le c tr ic  e m is s iv ity , effect of a d 

sorbed gases, 560. 
r e a c t io n  b e tw e e n  c a rb o n  d iox ide &  

h y d ro g e n  o n , kinetics, 661. 
r e c ry s ta ll iz a t io n  of sponge, 101. 
re fin in g . See Refining. 
s e p a ra t io n . See Analysis. 
te n s i le  p ro p e r t ie s , effect of annealing, 

140, 660.
th e r m a l  e x p a n s io n , x-ray detn ., 208. 
th e rm io n ic  em iss io n  in bromine & 

chlorine vapours, 367. 
th e rm o e le c tr ic  h o m o g e n e ity  of wire, 44. 
u se s , 737.

P la t in u m  a llo y s . See Alloys.
P la t in u m  b la c k , prepn., 203.
P la t in u m  m e ta ls  (see also under names of 

platinum  metals), 
b ib lio g ra p h y , 736. 
d e te c tio n . See Analysis. 
p ro p e rtie s , review, 643. 
s e p a ra t io n . See Analysis. 
s ta t is t ic s ,  736.

P la tn a m . See Alloys.
P lu m b e r ’s m e ta l .  See Alloys.
P lu m b ism . See Lead, poisoning.
P lu m r i te .  See Alloys.
P o b e d it . See Alloys.
P o la r iz a t io n  (see also under nam es of 

m etals),
a n o d ic , in aqueous solns., lim iting 

current, 61, 230. 
c a th o d ic , 240.

P o lish ed  s u r fa c e s  (see also under nam es of 
metals),

a m o rp h o u s  la y e r , thickness, 288,
468.

e x a m in a t io n , 438.
S tru c tu re , 156, 2 2 4 , 288, 468 , 590. 
ta rn is h in g ,  m easurem ent, 19.

P o lish e s , m etal, 539.
P o lis h in g  (see also Buffing), 

b a rre ls , 634.
b o o k s , 134 {review), 545 , 653 {review). 
e c o n o m ic a l, 726. 
p a s te s , 484. 
rev iew , 634, 726.

P o lis h in g  of—
A lu m in iu m , 312, 361, 634.
A lu m in iu m  a llo y s , 361, 634.
A u to m o b ile  b u m p e rs , 301.
C opper, 312, 634.
C opper a llo y s , 634.
L ig h t m e ta ls ,  634.
M a g n e s iu m , 312.
M o n el m e ta l ,  484.
N ick e l, 259.
N ick e l a l lo y s , 259.
T in p la te , 312.

P o lo n iu m , 
d ep o s itio n . See Deposition. 
e le c tro d e  p o te n t ia l ,  609. 
e s t im a t io n .  See Analysis.

P o ly m o rp h ic  tr a n s fo rm a tio n s  (see also 
under nam es of metals), 

r a te ,  415. 
rev iew , 92.

P o ly n a ry  a l lo y s . See Alloys.



874 Subject In d ex

P o ro s i ty  (see also Alloys & under nam es of 
metals), 

in  c a s t in g s ,  307.
P o ta s h  in d u s t r y ,  corrosion in. See Cor

rosion.
P o ta s s iu m  (see also Alkali metals), 

a to m ic  w e ig h t ,  500. 
c o m p re s s ib il i ty , 562. 
d e te c t io n .  See Analysis. 
e le c tr ic a l  r e s is ta n c e ,  effect of pressure, 

274.
e le c tro d e  p o te n t ia ls  in liquid am m onia, 

704. 
e n tro p y , 564.
e s t im a t io n .  See Analysis. 
film s , energy d istribu tion  of pho to

electrons as function of thickness, 
4 4 ; (evapd.) on silicon, photoelect, 
properties, 203.

H a l l  e f fe c t,  140.
io n iz a t io n  on h o t m olybdenum  surfaces, 

91.
la t t i c e  c o n s ta n t ,  562. 
l a t t i c e  e n e rg y , 562. 
m o le c u la r  w e ig h t ,  54 . 
m o l te n ,  change of elect, resistance in 

m agnetic field, 668. 
p a ra c h o r ,  564.
th e r m a l  io n iz a t io n  from tungsten  & 

m olybdenum , 205. 
th e rm o e le c tr ic  fo rc e ,  456. 
v is c o s ity , 141, 498.
v o lu m e  c h a n g e s ,  effect of pressure, 274. 

P o ta s s iu m  a l lo y s . See Alloys.
P o te n t ia l s ,  electrode. See Electrode poten

tial.
P o te n t io m e te r s .  See Laboratory appar

atus.
P o u n d in g  te s t s .  See Alloys : Bearing

alloys, &c.
P o u r in g .  See Casting.
P o w d e re d  m e ta l s  (see also Alloys & under 

nam es of m etals), 
a d s o rp tio n  o f g a s e s , 556. 
a d s o rp t io n  o f  h y d ro g e n , ethylene & 

ethane, 502. 
b ib l io g ra p h y . 258. 
d ia m a g n e t is m , 565. 
f in e n e s s , detn ., 488. 
in  h a rd  m e ta l  p ro d u c tio n , 543. 
m a n u f a c tu r e ,  258 ; H am etag  process, 

258.
m e ta l lo g r a p h y , review, 585. 
p re p a r a t io n ,  502.
p re sse d , developm ents in 1934, 359; 

elect, conductiv ity , 6 ; hardening 
effects, 6. 

s in te r in g ,  148, 181. 
u s e s , 258.

P o w d e rs , x-ray  reflections, de tn . of in tens
ity , 27.

P o w e r  t r a n s m is s io n ,  directory , 321. 
P ra s e o d y m iu m , detection. See Analysis. 
P ra s e o d y m iu m  a l lo y s . See Alloys. 
P re c io u s  m e ta l s  (see also under nam es of 

precious m etals), 
a s  c o n s t r u c t io n a l  m a te r ia ls ,  737. 
d e te c t io n .  See Analysis. 
in d u s t ry  in 1935, 127. 
m e lt in g .  See Melting.

P re c io u s  m e ta ls ,
re f in in g . See Refining. 
re s id u e s , elect, recovery, 179. 
r in s in g  ta n k s ,  losses, 114. 
te s t in g ,  book, 494 (review).

P re c io u s  m e ta l  a l lo y s . S ee  A lloys. 
P re c ip i ta t io n -h a rd e n in g .  S ee  Age-harden

ing.
P re s se s , p o w e r , s a f e ty  p r e c a u t io n s ,  p a m 

p h le t ,  190.
P r e s s in g ,

c o ld - , 360; bibliographies, 630; general 
discussion, 630 ; m etallurg ical aspects, 
630 ; tes ts  for sheet m aterials, 
630.

s a f e ty  d ev ice s , book, 740 (review).
P re s s in g  o f—

A lu m in iu m , p o w e r  c o n s u m p t io n ,  ozy . 
A lu m in iu m  a l lo y s , 117.
A n tic o ro d a l ,  p o w e r  c o n s u m p t io n ,  629. 
B ra s s e s , b o o k , 411 (review).
D u ra lu m in ,  pow er consum ption, 629. 
P e r a lu m a n ,  pow er consum ption, 629. 
T in p la te  containers, 538.

P re s s u re  d ie -c a s t in g .  See Die-casting. 
P ro p e lle rs ,

a i r c r a f t .  See Aircraft. 
c a s t in g .  See Casting. 
c a v i ta t io n ,  347. 
m a n u f a c tu r e ,  307, 308, 481. 
m a te r ia ls  fo r ,  506. 
m o u ld in g . See Moulding.

P ro ta l iz in g ,  232.
P r o te c t io n  o f m e ta l s  &  a l lo y s , 20 , 61, 103, 

163, 231, 296, 348, 385, 430, 472, 519, 
599, 695 ; see also under various 
m ethods, e.g. Anodic Oxidation, Color
izing, Deposition, Galvanizing, Paint
ing, Spraying, Tinning, Szc. 

a g a in s t  c o r ro s io n , 348 ; by derived 
(indirect) electrolytic actions, 232 ; 
electrochem . m ethods, book, 412 
(review). 

b ib l io g ra p h y  of text-books, 39. 
by  c h e m ic a l  d e p o s its , 232. 
b y  c o a t in g s ,  599.

P y ro m e te r s  (see also Thermocouples), 
A rd o m e te r ,  29. 
c o m p e n s a t in g  le a d s , 249. 
fo r  v e ry  h o t  g a s e s , 29. 
in d ic a t in g ,  357.
o p t ic a l ,  cross-filament, 620 ; disappear- 

ing-filam ent, 620 ; fundam ental refer
ence poin t, 440 ; p a rtia l radiation, 
620 ; precision, 250 ; Pyro  triple 
range, 357.

O v e n o g ra p h , 250. 
p iv o tin g  s y s te m s , 393. 
p n e u m a tic ,  29.
th e r m o e le c tr ic ,  installa tion  & m a in t e n 

ance, 481 ; use & care, 481. 
P y ro m e t ry ,  In te rn a tio n a l tem peratu re 

scale, 440.

Q u a te rn a ry  a l lo y s . See Alloys. 
Q u e n c h in g  (see also Heat-treatment), 

m e d ia , behaviour, 309. 
o ils , booklet, 38.

Q u ic k s ilv e r . See Mercury.
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R .R . a l lo y s . See Alloys.
R a d io -c h e m is try , 23.
R ad io lo g y , 

a b s o rp tio n  m e th o d , 514. 
a p p a ra tu s ,  portable, 249. 
a p p l ic a t io n  o î m e s o th o r iu m , 173. 
a p p l ic a t io n  o f x - r a y s ,  225, 480. 
a p p lic a t io n s , 440. 
b o o k s , 266, 653 {review). 
by s e c o n d a ry  x - ra y s ,  713. 
in  w o rk s ’ la b o ra to r ie s , rôle, 380.
L o c a lisa  to r ,  111. 
of fin e  fla w s , 439. 
p r a c t ic a l ,  247.
R ö n tg e n  &  h is  d isco v e ries , booklet, 83. 

R ad io lo g y  o f—
C astin g s , routine, 111.
G as-w e ld ed  co p p e r lo c o , fireb o x es, 111. 
M a g n e s iu m  c a s t in g s , 247.
W e ld s , 439 , 480 , 716.

R a d iu m , 
b ib l io g ra p h y , 737. 
d e te c tio n . See Analysis. 
s ta t is t ic s ,  737. 
u s e s , 737.

R a re  e a r th  m e ta l  s a l t s ,  electrolysis. See 
Electrolysis.

R a re  e a r th  m e ta l s  (see also under nam es of 
rare  earth  m etals), 

b ib l io g ra p h y  of text-books, 39. 
e s t im a t io n .  See Analysis. 
o c c u rre n c e , 663.
p re p a r a t io n  by therm al dissociation of 

am algam s, 141. 
p ro p e r t ie s , review, 663. 
s e p a ra t io n . See Analysis. 
s ta t is t ic s ,  738. 
u s e s , 663.

R a re  m e ta ls  (see also under nam es of rare 
m etals), 

in d u s try ,  U.S.A., 740. 
s ta t is t ic s ,  80, 740.

R a y o n  in d u s try ,
c o r ro s io n  in .  See Corrosion. 
p re v e n tio n  o f c o rro s io n  in ,  696. 

R e c ry s ta l l iz a t io n  (see also Alloys, under 
nam es of m etals, & also Crystals, 
growth),

a c c o m p a n y in g  a l lo tro p ie  c h a n g e , 684. 
effec t o f h e a t in g  t im e , 369. 
fu n c t io n  o f re c o v e ry , review, 99. 
g ro w th  o f  n e w  g ra in s ,  anisotropic rate , 

220.
in  c o ld -w o rk e d  m e ta ls ,  587, 684. 
m e c h a n is m , m odel substances for eluci

dating  142 ; review of work on rock- 
sa lt, 142. 

n a t u r e ,  56, 587. 
n u c le u s  fo r m a tio n  d u r in g ,  684. 
te x tu r e .  See Alloys & under nam es of 

m etals, 
th e o ry ,  343.

R e d iffa l. See Alloys : Solders.
R e fin in g  o f—

A lu m in iu m , 365, 388, 497.
C a d m iu m , electro-, review, 702.
C o p p er, elect.-, review, 702.
C o p p e r-s ilv e r  a l lo y s , electro-, 609.
G o ld , 262, 641 ; electro-, review, 702. 
J e w e lle ry  s c ra p , electro-, 609.

R efin in g  o f—
L e ad , by evaporation in high vacuum, 

475 ; use of pure oxygen, 435.
N ick e l scrap, 252.
P la t in u m , 262.
P re c io u s  m e ta ls ,  book, 411.
P re c io u s  m e ta l  a l lo y s , electro-, 609. 
S ilicon—b rasse s , 535 ; bibliography, 535. 
S ilic o n -b ro n z e s , 535 ; bibliography, 535. 
S ilv e r, electro-, review, 702.
S ilve r a llo y s  contg. palladium , electro-, 

610.
T in , by evaporation in high vacuum , 475;

electro-, 23 ; electro-, review, 702. 
Z in c , electro-, review, 702.

R efle c tio n , metallic, quantum  theory, 380. 
R e fle c tiv ity  (see also Optical properties, 

Alloys, & under names of metals), 
m e a s u re m e n t , 616 ; m eter for, 739. 
of th in  film s, 48.

R E F R A C T O R Y  M A T E R IA L S .
b ric k s , reaction tem ps, of various types, 

722 ; shape, 255. 
c e m e n ts , 115, 628; compn. & proper

ties, 722.
co m p ressiv e  s tr e n g th ,  relation to porosity, 

c ra c k in g , 722.
c ru c ib le s , graphite, German, 628 ; th o r

ium  oxide, 628. 
effec t of h y d ro g e n , 444. 
effec t o f n a t u r a l  g a s , 444. 
e le c tr ic  fu rn a c e  lin in g s , 628, 721 ; in 

brass industry, 628. 
eq u ilib r iu m  d ia g ra m s , 131, 444. 
fo r  c o p p e r-re f in in g  fu rn a c e s , 309. 
fo r  fu rn a c e s , requirem ents, 722. 
fo r  n o n - fe r ro u s  in d u s try ,  115. 
fo r  w h ite -m e ta l  fu rn a c e s , 483. 
fo u n d ry , 359, 628, 721. 
fu rn a c e  lin in g s , ram m ing, 254. 
fu se d , effect of variations in alum ina- 

silica ratio  on resistance to  m etal 
oxides, 443. 

g a s -p e rm e a b il i ty , 722; m easurem ent, 
722 ; relation  to porosity, 115. 

h e a t  c a p a c ity , relation to  porosity, 115. 
h e a t- f lo w , 443. 
in  fo u n d ry , 721. 
in  m e ta l lu rg y ,  720.
in d u s try ,  American, directory, 189;

Russian, 116. 
in s u la t in g ,  443, 721. 
o v e rh e a tin g , 722. 
p a c k in g , 31.
p e rm e a b il ity  to  h y d ro g e n  a t  high tem ps.,

p o ro s ity , effect on properties, 115;
rapid  detn ., 538. 

p ro p e rt ie s , review, 721; tables, 722. 
p y ro m e tr ic  co n e  e q u iv a le n t ,  variations 
_ a fte r re-heating a t  elevated tem ps., 537 . 

s ilic eo u s , analysis, 444. 
s la g  c o rro s io n , testing, 256. 
s p a ll in g , A.S.T.M. panel tes t, 115;

relation  to porosity, 115. 
sp e c ia l,  characteristics, 538; develop

m ent, 721.
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R e f ra c to ry  m a te r ia ls —  
s p lin te r in g ,  444.
s ta n d a rd s ,  483; A.S.T.M., book, 189. 
s u p e r - ,  115.
te rm s  r e la t in g  to ,  A.S.T.M. definitions, 

115. 
te s t in g ,  256.
th e r m a l  c o n d u c tiv i ty ,  4 4 3 ; m easure

m ent, 44 3 , 4 4 4 ; m easurem ents, re 
liab ility , 628 ; relation  to porosity, 115. 

th e r m a l  e x p a n s io n , relation  to porosity, 
115; tab le , 722. 

u s e s , 722 ; review, 721.

A lu m in a ,  crucibles, 309 ; crucibles & 
tubes, porosity, m ethod for decreasing, 
359 ; fused, properties, 628 ; sintering 
behaviour, 255.

A lu m in o - s i l ic a te  b r ic k s , properties, 359.
C h ro m ite  b r ic k s , characteristics, 538.
C o ru n d u m , characteristics, 538.
F ire b r ic k s ,  m anuf., difficulties, 395 ; 

porosity, reduction, 359, 360.
F ire c la y ,  ground, A.S.T.M. specifications, 

115.
F ire c la y  b r ic k s , iron oxide in, 255, 256 ; 

spalling, 723 ; volum e stab ility , 255.
G ra p h ite ,  crucibles, G erm an, 628 ; th e r 

m al expansion, pam phlet, 84.
M a g n e s ite , analysis, A.S.T.M. m ethod, 

115; iron content, 255; sta tistics, 
736.

M o u ld in g  s a n d s , brass foundry problem s, 
394, 625 ; circulation in foundries, 
625 ; cohesion, effect of chem. compn. 
of colloids, 536; control, 179 ; detn . of 
m oisture, 482 ; effect of clay & w ater, 
113 ; fineness testing, com parison of 
m ethods, 113; fineness testing, use of 
p ip e tte  m ethod, 178 ; flowability, 625 ; 
m oist, streng th  tes t, 113 ; perm eability  
testing , 179 ; properties, factors in
fluencing, 71 ; specifications of U.S. 
N aval Gun Factory , 625 ; synthetic, 
308; testing, 113. 395.

O liv in e , pam phlet, 84.
O x id es , com pn.-tem p. phase equilib. 

diagrs., 131.
S ilica  b r ic k s , im provem ent, 256 ; quartz 

sand  in, 395.
S ilico n  c a rb id e ,  characteristics, 538 ; 

properties, 628.
S in te r k o r u n d , properties, 73, 180; uses, 

73.
T h o r iu m  o x id e , crucibles, sm all, 628.
Z ir c o n ia ,  characteristics, 538 ; crystal 

modifications, 723.

R e in i te .  See Alloys.
R e s e a rc h ,

a s  f a c to r  in  c o m p e ti t io n ,  489 . 
b o o k , 406 . 
in  e n g in e e r in g , 489 .
l ib r a ry  of S tandard  Oil D evelopm ent 

Co., 488. 
m e ta l lu rg ic a l ,  37 , 317 , 405.

R e s is ta n c e ,  electrical. See Electrical re
sistance.

R e s is ta n c e  o f  m a te r ia ls .  See Materials. 
R h e n iu m ,

d e p o s itio n . See Deposition. 
e s t im a t io n .  See Analysis. 
l i t e r a t u r e , review, 200. 
o c c u rre n c e , 663. 
o p t ic a l  c o n s ta n ts ,  657. 
p ro p e r t ie s , review, 663. 
s e p a ra t io n .  See Analysis. 
s ta t i s t ic s ,  738 , 740. 
u s e s , 663.

R h o d iu m  (see also Platinum metals), 
a n a ly s is . See Analysis. 
a s s a y . See Analysis. 
d e p o s it io n . See Deposition. 
d e te c tio n . See Analysis. 
e s t im a t io n .  See Analysis. 
f re e z in g  p o in t ,  pam phlet, 85. 
re f le c tiv ity , ultra-violet, 416. 
t e m p e ra tu r e  sc a le s  a t  0-667 ft, 621. 
u s e s , 737.

R h o d iu m  a l lo y s . See Alloys.
R ig id ity . See Alloys & und er nam es of 

m etals.
R in s in g  ta n k s ,  losses in precious m etals 

industry , 114.
R iv e t in g  o f—-

A lu m in iu m  structu res, 32, 33.
A lu m in iu m  a l lo y s , 33.
D u ra lu m in ,  33 ; im provem ent, 32. 

R o c k - s a l t ,  structure-sensitive properties,
291.

R o d s , non-m agnetie, frequency of longi
tu d in a l v ib ration , 667.

R o ll in g ,
b o o k s , 130, 269 .
c o ld - , of flat stock, 257; roll pressure, 

483  ; safety  appliances, 631. 
d a t a ,  graphical com putation, 484. 
e ffec t o f lu b r ic a t io n ,  631. 
flow  of m e ta l s ,  effect of friction, 31. 
h o t - ,  discussion, 6 3 1 ; of fla t stock, 

257.
ro l l  p r e s s u re , 4 8 3 ;  autographic apparatus 

for indicating, 257.
R o ll in g  m ills ,

b e a r in g s , com posite, 74. 
c o ld - , drive, 723. 
d e v e lo p m e n ts  in Germ any, 31. 
e le c tr ic  d r iv e , 723. 
fo r  t h in  s h e e t ,  632. 
le a d , 257.

R o ll in g  o f—
A lu m in iu m , effect of friction on flow, 

31; lubricants, 32.
A lu m in iu m  a l lo y s , 117, 118.
B im e ta l ,  hot-, 483.
B ra s s e s , book, 411 (review); hot-, re 

sistance to  deform ation, 631; sheet, 
effect of m ill variables on gauge, 32,
181.

C o p p er, effect of friction on flow, 31 ; 
wire, grooving & pow er consum ption, 
632.

L e a d , effect of friction on flow, 31. 
P e w te r ,  178.
S h e e t ,  effect of roll diam ., 360.
S ilv e r, faults, 631.
W ire ,  calibration  of rolls, 484.
Z in c  sheets, 483.
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R o ll in g  te x tu r e  (see also Alloys & under 

nam es oi metals), 
x - r a y  a n a ly s is ,  review, 224.

R o lls , grooves, roughing, 74.
R ö n tg e n  a n a ly s is . See Crystal structure.
R u b b e r  coatings for corrosion prevention, 

605.
R u b id iu m  (see also Alkali metals), 

a to m ic  w e ig h t ,  661. 
d e te c tio n . See Analysis. 
e s t im a t io n .  See Analysis. 
m o le c u la r  w e ig h t , 54. 
o c c u rre n c e , 663. 
p ro p e rt ie s , review, 663. 
th e rm o e le c tr ic  fo rc e , 456. 
u ses , 663.

R u b id iu m  a l lo y s . See Alloys.
R u p tu re ,  conditions of, 666.
R u s s ia . See Union of Soviet Socialist 

Republics.
R u th e n iu m  (see also Platinum metals), 

d e te c tio n . See Analysis. 
s e p a ra t io n . See Analysis. 
u ses , 737.

SSZ a l lo y s . See Alloys.
S a lt  re f in in g , m etals for use in, 405.
S a m a r iu m  (see also Rare earth metals), 

p u re , prepn., 141. 
s e p a ra t io n .  See Analysis.

S a m a r iu m  a llo y s . See Alloys.
S am p lin g . See Analysis.
S a n d -b la s t in g , 182, 633. 

h e a l th  h a z a rd s ,  485.
S an d s , moulding. See Refractory materials.
S a tc o  m e ta l .  See Alloys.
S aw in g , perform ance of cutting  fluids, 75.
S aw in g  o f—

A lu m in iu m  &  i t s  a l lo y s , 446.
S aw s, circular, breakage, 726.
S ca lin g  (see also under nam es of m etals), 

of h e a te d  so lid  m e ta ls ,  book, 652 (review).
S c ie n ce , book, 492.
S c o tla n d . See Great Britain.
S crap  (see also Secondary metals, Alloys, 

& under nam es of m etals), 
c la s s if ic a t io n , 442. 
d is p o s a l ,in U.S.A., 442. 
m e ltin g . See Melting.

S creen s . See Sieves.
S e a s o n -c ra c k in g  (see also Internal stress, 

& under Alloys & nam es of m etals), 422. 
b ib l io g ra p h y , 663.
d e te r m in a t io n  of in tensity  & d istribution , 

663.
S e a - w a te r ,  corrosion by. See Corrosion.
S ec o n d a ry  m e ta l s  (see also Scrap, Alloys, 

& under nam es of m etals), 
in d u s t r y ,  in 1935, 127. 
m e ta l lu rg y , book, 548.

S e c o n d a ry  s t r u c tu r e .  See Crystals.
S e g re g a te  s tr u c tu r e s .  See Widmanstâtten 

structure.
S e g re g a t io n . See Inverse segregation & Alloys.
S e le n iu m ,

d e te c tio n . See Analysis. 
d ia m a g n e t is m , anomalous, 661. 
e le c tr ic a l  c o n d u c tiv i ty , effect of tem p., 

204.

S elen iu m , 
e s t im a t io n .  See Analysis. 
f ilm s, crystalline, structure, 591. 
m a g n e tic  s u sc e p tib ili ty  of powders, 

variation  w ith particle size, 565. 
o c c u rre n c e , 663. 
p ro p e rt ie s , review, 663. 
s e p a ra t io n . See Analysis. 
s in g le  c ry s ta ls . See Single crystals. 
s ta t is t ic s , 738, 740. 
uses , 663.
v itre o u s , transition to m etallic form, 223. 

S e m i-c o n d u c tiv ity , W ilson’s theory, 141. 
S e m i-c o n d u c to rs , solid, theory of Dember 

& Kikoin-Noskov effects, 668. 
S e p a ra t io n . See Analysis.
S h e a r , perm anent deform ation by, effect 

of fluid pressure, 335.
S h e a r  s tr e n g th .  See Alloys & under names 

of m etals.
S h e e ts  (see also Alloys & under names of 

metals), 
b r it t le n e s s , 74.
c la s s if ic a t io n  by gauge, machine, 484. 
g a u g e , 617.
p e r fo ra te d , stresses, book, 39. 
ro ll in g . See Rolling. 
sc isso rs , 483. 
te s t in g .  See Testing. 
to le ra n c e s , 264. 
w o rk in g , book, 648.

S h ip b u ild e rs , directory, 332 (review). 
S h ip b u ild in g , m aterials for, 543, 739. 
S h ip o w n ers , directory, 332 (review).
S h o ck , resistance to, of 37 m etals & alloys.

369. ^
S h r in k  f its , frictional resistance, 97.
S ieves, smooth, electrodeposited, 543.
S ilica . See Refractory materials.
S ilic ides. See Alloys tb compounds.
S ilicon , 

a s  a l lo y in g  e le m e n t ,  10. 
c o n d u c tio n  e le c tro n s , 41. 
e s t im a t io n .  See Analysis. 
o p tic a l c o n s ta n ts ,  41. 
o x id a tio n , 414; a t  low tem ps., 44. 
p u r if ic a tio n  by sublim ation in vacuum , 

2, 454. 
v a p o u r  p re s s u re , 209.

S ilico n  a llo y s . See Alloys.
S ilico n  c a rb id e . See Refractory materials. 
S ilit heating elem ents, m ax. load, 255. 
S ilu m in . See Alloys.
S ilve r (see also Precious metals), 

a b s o rp tio n  o f o x y g en , review, 665. 
a c t io n  o f n i t ro g e n  a t  low pressures, 276. 
a d s o rp tio n  o f m e th y l v io le t ,  203. 
a d s o rp tio n  o f m e th y le n e  b lu e , 203. 
an a ly s is . See Analysis. 
b a c te r ic id a l a c t io n ,  187, 263, 316, 403. 

643.
b ib l io g ra p h y , 735. 
b o ilin g  p o in t ,  502. 
c a s t in g . See Casting. 
c le a n in g . See Cleaning.
Coins, copper-coated, from Cyprus, 18. 
c o ld -w o rk , recovery from, review, 142. 
c o m p re ss ib ili ty , 416. 
c o rro s io n . See Corrosion. 
c re e p , 93.
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S ilv e r,
d e o x id a tio n . See Deoxidation. 
d e p o s it io n . See Deposition. 
d e p o s its ,  structure, relation  to chem. & 

phys. properties, 469, 683. 
d e te c t io n . See Analysis. 
d iffu s io n  o f p o s itiv e  io n s  o f s a l t s  a t  high 

tem ps., 556. 
d isp e rse  p h a s e ,  prodn., 564. 
e ffe c t o f o z o n e , 19.
e le c tro d e  p o te n t ia ls  in liquid am m onia, 

704.
e le c tro n  d if f ra c tio n  p a t te r n s ,  224, 591. 
e s t im a t io n .  See Analysis. 
f ilm s , effect of lig h t on elect, resistance, 

4 8 ; elect, resistance, 140, 500;
on nickel, photoelect, effect, 661; 
reflectivity , 48, 140, 500, 564; sca t
tering  of light, 336; sputtered , 
crystn ., 287 ; spu ttered , struc tu re  & 
phys. properties, 590 ; transform ation 
from  am orphous to  crystalline sta te  
a t  low tem ps., 140, 500 ; transparency 
in  ultra-v io let, 276. 

fu s e  w ir e ,  m elting tim e, 644. 
g a s e s  in ,  716.
h a l l - m a rk in g ,  law  & practice, book, 653 
'  (review).
h e a t  o f  r e l a x a t io n  from recrystn . d a ta , 

563.
i n  c h e m ic a l  in d u s t r y ,  263, 451; review  of 

lite ra tu re , 643. 
in  fo o d  in d u s t r y ,  263. 
in d u s t r y  in 1935,127. 
l a t t i c e  p a r a m e te r s ,  effect of addns., 424. 
m a g n e tic  s u s c e p tib ili ty , change, 460; 

of powders, varia tion  w ith  particle 
size, 565. 

m e a n  fre e  p a t h  o f e le c tro n s ,  367. 
m e lt in g .  See Melting. 
o d o u r ,  48.
o p tic a l  p ro p e r t ie s , 502. 
o x id a tio n , surface, 204. 
p h o to e le c t r ic  e ffe c t of films on nickel,

661- „ ,  , , 
p h o to e le c t r ic  e m is s io n , effect of adsorbed

oxygen, 457. 
p h o to e le c t r ic  th re s h o ld s  in tu rned  sta te , 

93. , ,
- p la te d  ta b le w a re ,  U.S. F ederal speci

fication, 737. 
p o lish e d  s u r fa c e s , structure, 590. 
p o ta s s iu m  film s  o n ,  photoelect, p roper

ties, 203. 
p o w d e rs , 544.
p r ic e , factors affecting, book, 547 . 
p ro p e r t ie s , review, 643. 
r e c r y s ta l l i z a t io n ,  457. 
re f in in g . See Refining. 
re f le c tiv ity , in spectral region 3 0 0 -1 8 6  p., 

564  ; in  ultra-v io let, 68, 416. 
re s id u e s , elect, recovery, 179. 
r o ll in g . See Rolling. 
s e p a ra t io n .  See Analysis. 
s h e e ts ,  prodn., faults, 631. 
s in g le  c ry s ta ls .  See Single crystals. 
s o ld e r in g . See Soldering. 
so ld e rs . See Alloys : Solders. 
so lu b il i ty  in  alkaline cyam de solns.,

500.

S ilver,
specific  h e a t ,  a t  high tem ps., 457 ; a t  

low tem ps., 205. 
s p h e ru li t ic  p a r t ic le s ,  prodn. by  slow 

crystn., 54, 683. 
s ta t i s t ic s ,  735 ; for 1933, 740. 
ta r n is h in g ,  102, 739 ; prevention , 296. 
ta s t e ,  48.
th e r m a l  c o n d u c tiv i ty ,  effect of cold-work, 

277.
th e r m a l  e x p a n s io n , 43, 367 ; x -ray  detn ., 

274.
th e rm o e le c tr ic  e ffec t, 453. 
t r a n s i t io n  o f e le c tro n s  to dielectric, 49. 
t r a n s p o r t  n u m b e r  in liquid silver am al

gam , 581. 
u s e s , 737 ; see also entries above, 
v a le n c y  in liquid silver am algam , 581. 
v a p o u r  p re s s u re , 209, 502. 
v is c o s ity , 498.
v o la t i l iz a t io n  th rough chloride, 502. 
w a s te s , trea tm en t, 72.

S ilv e r a l lo y s . See Alloys.
S ilz in  b ro n z e . See Alloys.
S ing le  c r y s ta ls ,

b e h a v io u r , calculation of p roperties of 
polycryst. m etals from, 588.

B i t t e r ’s  p a t te r n s ,  595. 
c a th o d e - r a y  d if f r a c tio n , 380. 
c o m p re s s ib ili ty , 666. 
c u t t in g ,  effect, 89.
d e fo rm e d , changes in properties by 

recovery, 208. 
d is to r t io n ,  book, 87 (review). 
e le c tr i c a l  r e s is ta n c e ,  m agnetic change, 

567.
e le c tro n s  d if f ra c te d  b y , dep th  of penetra

tion, 224. 
p re p a r a t io n ,  furnace for, 511-512. 
p ro p e r t ie s , review, 47. 
r e c r y s ta l l i z a t io n ,  587. 
s t a t e ,  335, 423. 
s t r e n g th ,  664. 
s u b -b o u n d a r ie s ,  467.
th e r m a l  re s is ta n c e  a t  lo w  tem ps., detn ., 

198.
th e rm o e le c tr ic  e ffec ts , sym m etry, 49. 

S in g le  c ry s ta ls  o f—
A llo y s , solid soln. form ation, 512. 
A lu m in iu m , deform ed, recovery during 

rest, 207 ; effect of cu tting  with 
knife, 89 ; na tu re  of rest & recrystn., 
553 ; p lastic deform ation under ten 
sion, 553 ; prodn., modification of 
C arpenter & E lam ’s m ethod, 453 ; 
recovery & recrystn ., x -ray  study, 
685 ; shear-hardening & recrystn., 
290; softening by relaxation , 413. 

A n tim o n y , therm al expansion, 333. 
A n t im o n y - t in  a l lo y ,  m agnetic aniso

tropy , 581.
B is m u th ,  change of elect, resistance a t 

m .p., 365 ; changes in  therm al & 
elect, conductiv ity  in  m agnetic field, 
497 ; 8 principal elect, conductivities 
in  m agnetic field, 567 ; elect, con
ductiv ity  surfaces, 413 ; m agneto
striction, 89, 413 ; m ech. tw inning- 
685 ; plastic ity , effect of occluded gas, 
655 ; prepn. in  vacuo, 655 ; tem p.



Subject Index 879
S ing le  c ry s ta ls  of—

B is m u th ,
function of x-ray reflection near m.p., 
100 ; therm al conductivity, effect of 
m agnetic field, 41 ; therm al expansion 
near m .p., 41; therm al resistance a t  
low tem ps., 198.

B is m u th  a l lo y s , m agnetostriction, 89. 
a - B ra s s ,  cold-rolled, orientation changes, 

15, 100.
C ad m iu m  t in  a l lo y , m agnetic anisotropy, 

581.
C opper, (100) & (111) faces, photoelect, 

properties, 222; hardness, effect of 
tem p., 619; lineage structure, 156, 
685; sub-boundaries, 467; torsion 
tests, 273.

F e r ro m a g n e tic  m a te r ia ls ,  B itte r’s p a t
terns, 595.

G a ll iu m , change of resistance in magnetic 
field, 455, 556.

G a ll iu m  t in  a l lo y , m agnetic anisotropy 
581.

G o ld -s ilv e r  a l lo y s , elastic properties, 
419.

I r o n ,  m agnetostriction, 91.
I r o n  s ilico n  a l lo y s , discontinuities in 

m agnetization, 91.
L e a d , creep, 333, 658 ; prepn., 333, 658 ;

superconductivity, 659.
M e rc u ry , coeff. of expansion, 558;

mech. behaviour, 90.
N ic k e l, m agnetostriction, 91.
S e le n iu m , combined w ith p latinum  film, 

tem p, effects on photo-voltaic current 
& e.m.f., 204 ; x-ray study, 223.

S ilv e r, electrolytic grow th in aqueous 
solns., 238 ; prepn., 140, 457. 

T h a ll iu m , diam agnetism , 457.
T in , cu ttab ility , 334 ; elastic properties, 

275; m agnetic anisotropy, 581; 
prepn., 424; slip under shear, 425; 
tw inning, 424, 545.

Z in c , (deformed), recrystn., crystn. nuclei, 
684 ; distortion, 379 ; effect of grain 
boundary on deform ation, 5, 92;
effect of tem p, g radient on orientation, 
223 ; elastic properties, 275 ; elastic 
properties, effect of im purities, 276; 
elect, resistance, 5, 46, 275; growth, 
effect of cadm ium , 368; recrystn., 
p a r t  p layed by  mech. tw inning, 684; 
space la ttice , d istortion in mech. 
tw inning, 684.

S in te r in g , 
b o o k , 39.
p r e p a ra t io n  o f a l lo y s  b y , 148.

S in te r in g  o f—
M o ly b d e n u m  pressed powder, 258. 
P o w d e re d  m e ta ls ,  181.

S in te rk o ru n d . See Refractory materials.
S la g s ,

s u r fa c e  te n s io n ,  464. 
v is c o s ity , book, 321.

S lid in g  o f  m e ta l s ,  surface tem perature, 
563.

S lid in g  r e s is ta n c e ,  dynam ic, 356.
S lip  b a n d s , x-ray study, 289.
S m e ltin g  o f—

T y p e  m e ta l  ashes, 626.

S o d iu m  (see also Alkali metals), 
d e te c tio n . See Analysis. 
d isc h a rg e , p o te n t ia l  a t mercury cathode, 

302.
e le c tr ic a l c o n d u c tiv i ty , effect of pressure, 

143.
e le c tr ic a l r e s is ta n c e , effect of pressure,

274.
e le c tro d e  p o te n t ia ls  in liquid am m onia, 

704. 
en tro p y , 564.
e s tim a t io n . See Analysis.
H a ll  e ffec t, 140. 
m a g n e tic  s u sc e p tib ili ty , 667. 
p a ra c h o r , 564.
so lu tio n  r a t e  in solns. of m ethyl- & ethyl 

alcohol, benzene, toluene, & xylene,
560.

th e r m a l  io n iz a t io n  from tungsten & 
molybdenum, 205. 

th e rm o e le c tr ic  fo rc e , 456. 
v a p o u r , spontaneous ionization a t  in 

candescent tungsten & rhenium  sur
faces, 45. 

v isc o s ity , 141, 498.
v o lu m e  c h a n g e s , effect of pressure, 274. 

S o d iu m  a llo y s . See Alloys.
S o fte n in g . See under nam es of m etals. 
S oils , corrosion by. See Corrosion. 
S o ld e rin g , 

a d v a n c e s , 485. 
flu x es, 539.
h a r d ,  398 ; oxy-acetylene, 362.
m a c h in e s , 539.
p a s te s , 539.
p o w d ers , 635.
s o f t - ,  m ethods, 539.

S o ld erin g  o f—■
A lu m in iu m , 78, 183, 260; cables, 312; 

castings, 397; foil to brass, 635; 
pipe, 76; reaction-, 540; reviews, 
397, 635.

A lu m in iu m  a l lo y s , 260, 539 ; review, 635. 
B e ry lliu m -c o p p e r  a l lo y s , 673.
B ra s s , comparison of solders, 727;

hard , w ith silver solder, 540.
B ro n z e , hard , w ith  silver solder, 540. 
C ab les , wiped j oints, 119.
C opper, pipe, 76 ; sheets, 184.
G old , 635.
L e a d  cable-sheath, elect., 635.
L ig h t m e ta ls ,  485.
M o ly b d en u m  to copper, 76.
M on el m e ta l ,  121; silver-, 399, 540. 
N eu silb e r, 635; hard, w ith silver solder, 

540.
N ick e l, w ith silver solder, 399, 540.
S h e e t , w ith  silver solder, 540.
S ilv e r, 635.
T o m b a k , 635.

S o ld e rs . See Alloys.
S olid  so lu tio n s . See Alloys.
S olid  s ta t e ,

b o o k , 324 (review). 
c h a n g e s , kinetics, book, 87 (review). 

S o lid s , chem istry, book, 323 (review). 
S o rm ite . See Alloys.
S o u th  A m e r ic a , ores, book, 406.
S p a in , Physico-Chemical In stitu te , M adrid, 

elect, equipm ent, 265.
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S p a rk  p lu g s , im provem ent, 317.
S p a r ta n .  See Alloys.
S pecific  g r a v i ty .  See under nam es of 

m etals.
S pecific  h e a t  (see also u nder Alloys & nam es 

of m etals), 
a n o m a lo u s ,  theory , G66. 
a t  h ig h  te m p e r a tu r e s ,  275, 415, 457, 

561, 617. 
b o o k , 491.
m e a s u r e m e n t  a t  h igher tem ps., 617. 
o f  c r y s ta ls ,  theory , 143. 
t r u e ,  m ethod  of d e tn ., 370.

S p e c if ic a t io n s , acceptance-rejection  re 
quirem ents, 110.

S p e c t r a ,  indexing, g raphical m ethod, 427.
S p e c tro m e te r s . See Laboratory apparatus.
S p e lte r .  See Zinc.
S p h e ru li te s , m etallic, character, 54.
S p in n in g  o f—- 

M e ta ls , 360 
P e w te r ,  178.

S p ra y e d  m e ta l  c o a t in g s  (see also Alloys & 
u nder nam es of m etals), 

a d h e re n c e , 698.
a p p l ic a t io n s ,  61 , 105, 386 , 6 0 2 , 603 , 604 , 

605 , 739 .
c o r ro s io n - r e s is ta n c e ,  im provem ent, 61.
d e n s i ty ,  698.
e x p a n s io n  coeff., 698.
h a rd n e s s ,  4 7 2 , 698.
im p r o v e m e n t,  386, 473 .
p o ro s i ty ,  61.
p ro p e r t ie s ,  602.
p ro te c tiv e  v a lu e ,  164.
te s t s  in  alkaline liquors, 602.
w e a r , 698.

S p ra y in g  o f—
A lu m in iu m , appns., 602; cold-, 386 ; 

in  oil industry , 603, 604, 699 ; in  sh ip 
building, 603; in  sugar mills, 35; 
on  boiler tubes, 603; on h o t oil 
pum ps, 603; on loco, boilers & 
fireboxes, 603 ; on steel, 604 ; on steel 
for heat-resistance, 698.

B a b b i t t  m e ta l ,  643; on bearings, 603. 
B ra s s  on steel, adhesion of deposit, 604. 
B ro n z e  on bronze, 641.
C a d m iu m  on a ircra ft, 604.
C o p p er in eleet. industry , 739.
L e a d , in soap p lan t, 604; on railw ay 

signals, &e., 603; on subm arine
b a tte ry  cham bers, 699; review, 164. 

M e ta ls ,  522; appns., 61, 105, 602, 603, 
604, 605, 739; bibliography, 698; 
book, 652 (review) ; cleaning prior to, 
633 ; design of equipm ent, 699 ; filling 
blow-holes by, 698 ; in  Canada, 349 ; in 
elect, industry , 647 ; in  oil refinery, 
432, 603, 699 ; in railw ay work, 603; 
in refrigerating  industry , 699; in 
shipbuilding, 603, 699, 700 ; in  soap 
p lan t, 604 ; Mellozing process, 699 ; 
m ethods, 233 ; on cores & castings, 
233 ; on D iesel m arine engine linings, 
698; on m achine p arts , 349; on 
oil ta n k  floating roofs, 603; paten ts , 
233; pistols, 386; repair of cav itated  
w ater turb ine, 646; Schliha process, 
739; Schoop process, 61, 6 0 2 ;

S p ra y in g  o f—
M e ta ls ,

Schoop process, book, 548 ; Schoop 
process, investigation of process, 
698 ; Sehori pistol, 602 ; wire 
process, 522, 700 ; wire v. powder 
m ethod, 602.

M o n e l m e ta l ,  in soap p lant, 604 ; on 
propellers & shafts, 603.

T in , in  food industries, 604; in soap 
p lan t, 604.

Z in c ,  appns., 604 ; for repairs of zinc 
coatings, 603 ; in shipbuilding, 603 ; 
in  soap p lan t, 604 ; on aircraft, 604 ; 
on bridges, 605 ; on iron, tests, 604 ; 
on lock gates, 604 ; on railway rail- 
ends, &c., 603; on steel, tests, 604; 
review, 298.

S p rin g  m a te r ia ls ,  torsional moduli a t  
elevated  tem ps., 10.

S p r in g s , m anuf., bibliography, 39.
S p u tte re d  film s . See Films.
S p u tte r in g ,

by  in c id e n c e  of s low  io n s , 564. 
d a t a  for 12 m etals, 48. 
o n  b r e a k in g  c o n ta c t ,  210. 
s u r fa c e  m o t io n  o f p a r t ic le s ,  93. 
th e o r y ,  48.

S ta in le s s  s te e ls . See Alloys : Steels.
S ta l in i t .  See Alloys.
S ta m p in g , 

b o o k , 190.
s a fe ty  d ev ice s , book, 740 (review).

S ta m p in g  o f—
B ra s s e s , caps, 182; ho t-, 118.
B ro n z e s , hot-, 118.
D u r a lu m in ,  experim ents, 182.
M o n e l m e ta l ,  445.

S ta n d a r d iz a t io n ,  book, 83.
S ta n d a rd s ,

A .S .T .M ., book, 647 ; index, 81 ;
(ten tative), book, 81.

G e rm a n , book, 490.
s a m p le s  of N ational B ureau of Stand

ards, pam phlet, 270.
S ta t i s t ic s ,  m etal, books, 191, 268 ; see also 

Alloys & under nam es of m etals.
S te a r ic  a c id , boiling, resis tan t m aterial, 17.
S te e ls . See Alloys.
S te l li te . See Alloys.
S te re o ty p e  m e ta l .  See Alloys : Type

metals.
S tr a in ,  sta te  of, effect on changes of shape, 

book, 409.
S tra p a z o id , 262.
S tra y  c u r r e n ts ,

c o r ro s io n  b y . See Corrosion. 
m e a s u re m e n t ,  am m eter for, 695.

S tr e n g th  o f m a te r ia ls .  See Materials.
S tre s s -c o r ro s io n . See Corrosion-fatigue.
S tre s se s ,

b u c k l in g , 479.
d e te r m in a t io n ,  appn. of x-rays, 225. 
d u e  to  im p a c t ,  photo-elastic s tudy , 392. 
e la s t ic .  See Elastic stresses. 
in  f a b r ic a te d  s t r u c tu r e s ,  control, 540. 
in  w e ld s . See Welds. 
in t e r n a l .  See Internal stress. 
m e a s u re m e n t  by optical double refrac

tion , 246.
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S tre sse s ,

p ro lo n g e d , review of researches, 466. 
w o rk in g , 438 ; under im pact, 69.

S tr ip , tolerances, 264.
S tro n tiu m  (see also Alkaline earth metals), 

d e te c tio n . See Analysis. 
e s t im a t io n .  See Analysis. 
m e lt in g  p o in t ,  454. 
s ta t i s t ic s ,  733.

S tro n tiu m  a l lo y s . See Alloys.
S tru c tu re ,  

c r y s ta l .  See Crystal structure. 
f in e , study  by x-rays, 513. 
m o s a ic . See Crystals. 
ro l l in g .  See Rolling texture. 
s e c o n d a ry . See Crystals. 
se g re g a te . See Widmanstatten structure.

S tu d ite . See Alloys.
S u cc in ic  a c id , corrosion by. See Corrosion.
S u g a r  f a c to ry  a p p a ra tu s ,  corrosion. See 

Corrosion.
S u lp h id e s . See Alloys &  compounds.
S u lp h u r ,

c o r ro s io n  by . See Corrosion. 
e s t im a t io n .  See Analysis.

S u lp h u ric  a c id  (see also Acids), 
c o rro s io n  b y . See Corrosion. 
e s t im a t io n .  See Analysis. 
in d u s try ,  m aterials for, 80.

S u p e rc o n d u c tiv i ty  (see also Alloys & under 
nam es of metals), 

a n d  d ia m a g n e t is m , 278. 
a n d  F e rm i-D i r a c  s ta t i s t ic s ,  211, 669. 
d e te c tio n  a t  low tem p., 568. 
effec t o f b en d s , 670. 
effec t o f c r y s ta l l i te  s ize , 669. 
in  ra p id ly  a l t e r n a t in g  fie lds, 212. 
m a g n e tic  e ffec t a t  commencement, 

211.
m a g n e tic  t e s t ,  211, 212. 
o f  a l lo y s , disturbance by elect, current, 

219. 
o f film s , 277. 
p h e n o m e n a , 567, 568. 
rev iew , 144, 502. 
ro le  of e le c tro n s , 669. 
th e o r y ,  144, 211, 502, 567, 669. 
th e rm o d y n a m ic s , 144, 502. 
t r a n s i t io n  te m p e ra tu r e s ,  film thickness &,

212.
S u p e rc o n d u c to rs , 

e ffec tiv e  p e rm e a b il i ty , 277. 
h e a t  p ro d u c t io n  by  a .c .,  669. 
m a g n e tic  e ffec ts , 144. 
m a g n e tic  p ro p e r t ie s , 212, 669. 
o h m ic  re s is ta n c e ,  upper lim it, 670. 
p e n e tr a t io n  o f tr a n s v e rs e  m a g n e tic  fie ld  

in to ,  277. 
p e rs is te n t c u r r e n t s ,  669. 
p h a s e  e q u ilib r iu m  in m agnetic field,

567.
th e rm o e le c tr ic  p o w er, upper lim it, 

670.
S u p e rc o o lin g , 207.
S u p e r -h a rd  a l lo y s . See Alloys.
S u p e rn ic k e l. See Alloys.
S u rfa c e  te n s io n  (see also Alloys & under 

nam es of m etals), 
of m o l te n  m e ta ls  &  a l lo y s , 464. 
o f s la g s , 464.

S urfaces ,
c o m p o site , tem p, coeff. of work-function,

370.
effec t o f s low  e le c tro n s , 277. 
e le c tro n  p o te n t ia l  en e rg y  a t ,  relation to 

exit work, 212. 
f in ish in g , 634, 726. 
f r ic tio n , effect of adsorption, 143. 
lig h t  d iffu s io n , appn. to corrosion study. 

60.
m ig ra tio n  o f ad so rb ed  a to m s , 210. 
m o le c u la r  la y e rs  o f f a t ty  s u b s ta n c e s ,

468.
ox ide  film s, structure, 590. 
po lish e d . See Polished surfaces. 
p re p a ra tio n  for protective coatings, 183. 
ro u g h n e s s , detn ., 246, 714. 
sm o o th n e ss , detn., 110. 
so lid , energy exchanges between inert gas 

atom s &, 93. 
s tr u c tu r e ,  electron diffraction and, 289. 
tu rn e d ,  photoelectric thresholds, 93. 

S u rv e y in g  p la n s , appn. of m etal sheets, 188. 
S w eden , Statens Provningsanstalt, Stock

holm, report, 1933-1934, 86.

T a ilin g s , mounting, for m icro-exam in
ation, 343.

T a n ta lu m , 
a n a ly s is . See Analysis. 
a to m ic  w e ig h t , 500. 
c a p a c i ta to r s ,  643.
c ry s ta ls , deformed, change in intensity  

of x-ray reflection, 425. 
d ep o s itio n . See Deposition. 
e le c tro ly tic  v a lv e  a c tio n , 334. 
h e a t  o f r e la x a t io n  from recrystn. da ta ,

563.
m e ta l lo g ra p h ic  e tc h in g , 220, 682.
m e ta l lo g ra p h y , 220.
o c c u rre n c e , 663.
p ro p e r t ie s , review, 663.
s e p a ra t io n . See Analysis.
specific  h e a t  a t  high tem ps., 275.
s ta t i s t ic s ,  738.
s u p e rc o n d u c tiv ity , 458.
th e rm io n ic  c o n s ta n t  A,  apparent, 662.
th e rm io n ic  p ro p e r t ie s , 274.
u ses , 663.
w eld in g . See Welding.

T a n ta lu m  a llo y s . See Alloys.
T a n ta lu m  ca rb id e s . See Alloys <Se com

pounds.
T a r ,  protection of m etals w ith, 234. 
T a rn is h in g  (see also Corrosion, Alloys, & 

under nam es of metals), 
m e a s u re m e n t ,  19; reflection m eter for, 

172.
of m o l te n  m e ta l s ,  x-ray study, 687. 

T a r ta r ic  a c id , corrosion by. See Corrosion. 
T a s te  of m etals, 48.
T e c h n ic a l d e f in itio n s , glossary, 39. 
T e ch n o lo g y , V.D.I. year-book, 196 (review). 
T e llu r iu m , 

a l lo tro p y , 141. 
a to m ic  w e ig h t , 500. 
d e te c tio n . See Analysis. 
e le c tr ic a l  c o n d u c tiv i ty , effect of addns., 

661; effect of im purities, 141.
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T e llu r iu m ,
e le c tr ic a l  r e s is ta n c e ,  effect of pressure, 

2 7 4 ;  tem p, coeff., effect of im pur
ities, 141. 

e s t im a t io n .  See Analysis. 
f ilm s , reflectivity , 48. 
o c c u rre n c e ,  663. 
p ro p e r t ie s , review, 663. 
s e p a ra t io n .  See Analysis. 
s ta t i s t ic s ,  7 3 8 , 740.
th e rm o e le c tr ic  p o w e r , effect of im pur

ities, 141. 
u s e s , 79 , 663.
v o lu m e  c h a n g e s ,  effect of pressure, 274. 

T e llu r iu m  a l lo y s . See Alloys.
T e m p e ra tu r e ,

c o n tr o l .  See Laboratory apparatus :
Thermostats, & e. 

h ig h . See High temperatures. 
in d ic a to r s .  See Laboratory apparatus. 
lo w . See Low temperatures. 
m e a s u re m e n t ,  p ain ts for, 1 7 6 ;  see also 

Pyrometry. 
r e g u la to r s .  See Laboratory apparatus. 
s c a ls s  621.

T e m p e r in g  (see also Annealing, Heat- 
treatment, &c.) 

o f a lu m in iu m  a l lo y s , m echanism , 337. 
T e n a c i ty ,  theory , 47.
T e n s ile  p ro p e r t ie s  (see also Alloys & under 

nam es of m etals), 
e ffe c t o f g r a in - s iz e ,  154.

T e n s io n - te s t in g .  See Testing, & Testing 
machines.

T e n s o m e te r .  See Testing machines. 
T e rm ite s ,  a tta c k  on lead  cable-sheath, 

200 .
T e r n a ry  a l lo y s . See Alloys.

t e s t i n g , m e t h o d s  o f —
a l te r n a t in g  to r s io n  &  b e n d in g , book, 

134 (review). 
a t  lo w  te m p e r a tu r e s ,  review, 715. 
b e n d , 533.
b e n d in g - te n s i le ,  174. 
b ib l io g ra p h y , 39. 
h o o k , 271 (review).
b re a k in g  s t r e n g th ,  under dynam ic forces, 

715.
b r i t t le n e s s ,  4 22  ; book, 87 (review). 
c o m p re s s io n , 438 . 
c o r ro s io n . See Corrosion. 
c re e p , 142 , 24 7 , 392 , 7 1 4 ;  A .S .T .M . 

m ethod, 1 1 0 ;  bibliography, 7 1 4 ;  
comparison- of single step long-tim e 
results w ith  H atfie ld ’s tim e-y ield  
stress, 28 ; in terp re ta tion  of results, 
246.

c u p p in g , fluid-pressure, 630. 
d e f in it io n s , 173. 
d u c t i l i ty ,  438 .
d y n a m ic , 305. .
e ffec t o f n o tc h e s  & law s of sim ilitude, 

110.
e l a s t ic i ty ,  x-ray m easurem ent, 533. 
e lo n g a tio n ,  of copper & its  alloys, 27. 
f a t ig u e ,  high-speed, a t  low tem ps., 355, 

7 1 4 ;  of cable-sheath, 7 1 4 ;  of welds, 
69, 364  ; x-ray  diffraction, 248.

T e s tin g , m e th o d s  o f—  
fu l l - s c a le ,  173.
h a rd n e s s ,  357, 438, 479, 715; a t  high 

tem ps., 619 ; Brinell & scratch 
num bers com pared, 247 ; need for 
study, 207 ; of crystals, 111 ; of ligh t 
m etals & alloys, 356, 715 ; of surfaces, 
619; pendulum , 174. 

h ig h - te m p e ra tu r e ,  139. 
im p a c t ,  438; A.S.T.M. m ethods, 111; 

bibliography, 39 ; com parison of 
m achined & die-cast specimens, 111 ; 
notched-bar, 247 ; notched-bar, book,
87 (review) ; of alum inium  alloys, 
281 ; sources of error in  pendulum  
ham m ers, 618. 

im p a c t  to r s io n ,  356.
in t e r n a l  d e fe c ts , revealing by  u ltra 

acoustic v ibrations, 479. 
i n t e r n a l  s t r a in ,  by radiograph, 248. 
in t e r n a l  s tre s s , of tubes, 247. 
l in e a r  e x p a n s io n , A.S.T.M. m ethod, 110. 
m a g n e tic ,  247 ; term s, un its  & symbols, 

A.S.T.M. definitions, 619. 
n o n -d e s tr u c t iv e ,  355. 
p a r t ic le  s iz e , 249. 
r e s il ie n c e , 533. 
s a m p le s , representative, 713. 
s ta n d a rd iz a t io n  of m ethods, 173, 354. 
s t r a i n  m e a s u re m e n ts ,  factors affecting,

110.
s u r fa c e  ro u g h n e s s ,  246. 
te n s i le ,  438; A .S .T .M . m ethods, 110; 

analysis, 533 ; cohesion relations of 
stretched  & compressed specimens, 
175, 533; of anti-friction alloys a t 
elevated  tem ps., 715; of overhead 
lines, 247 ; relation  betw een dynam ic 
& sta tic , 715. 

to r s io n ,  438. 
t r a n s v e rs e ,  438. 
w e a r ,  55 ; of B ab b itt, 109.

T e s t in g  m a c h in e s , 
c a l ib r a t io n ,  173.
c o m p re s s io n , developm ents, 28, 111,

439. 
c u p p in g , 715. 
d e e p -d ra w in g , W azau, 31. 
e x h ib itio n , 174.
e x te n s o m e te r s ,  com parator, 619; for 

wires, 391; interference, 138; su r
face, 247.

f a t ig u e ,  480, 533, 714; electrom agnetic, 
618; for wire, 714; H aigh—Robertson, 
69 ; high-speed, 110; P u lsato r, 533. 

fo r  s m a l l  d ia m e te r  w ire , 355, 714. 
G rif f in -G a le , 715.
h a rd n e s s ,  392, 439; inden tation , 175; 

pendulum , 69 ; w ith  diam ond in- 
den  ters, 715. 

im p a c t ,  69, 306 ; Oxford, 28. 
im p a c t  to r s io n ,  356.
m ic ro - ,  174; photographically  record

ing, 392, 618. 
n e w , 246.
p h o to - e la s t ic i ty ,  28.
te n s i le ,  developm ent, 28, 111, 439;

for fine wires, 174; for sm all test- 
pieces, 439.

T e n s o m e te r ,  i l l .
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T e s tin g  m a c h in e s , 
to r s io n , 533.
t r a n s v e rs e ,  developm ent, 28, 111, 439. 
v e r if ic a t io n , A.S.T.M. m ethods, 111. 
w e a r , 714.

T e s t in g  o i—-
A ir c r a i t  m a te r ia ls ,  713.
A n tif r ic t io n  a l lo y s , tension, a t  high 

tem ps., 715.
B e a r in g  m e ta ls ,  714.
C a b le -s h e a th s , fatigue, 714.
C ab les, book, 194 (review).
C as tin g s , 246.
C opper wire, 725.
D ie -c a s t in g s , book, 325 (review). 
E le c t r ic a l  r e s is ta n c e  a l lo y s , A.S.T.M.

m ethods, 619.
R e f ra c to r ie s . See Refractory materials. 
S h e e t ,  bibliography, 6 3 0 ;  discussion, 

6 3 0 ;  Erichsen, standard  values, 
174; fluid-pressure cupping, 6 3 0 ;  
Rockwell hardness, effect of thickness,
111.

W e ld ed  a lu m in iu m  tyres, 247.
W e ld s , 174, 247, 480; book, 322; 

fatigue, 69, 364; free-bend, 69;
observation, 261 ; principles, 618; 
sta tic , 392.

W ire  ro p es , book, 194 (review).
W ire s , a lternate  bend streng th , 174, 438.

T h a la s s a l .  See Alloys.
T h a ll iu m , 

a l lo tro p y , 142.
a n o d ic  b e h a v io u r  in halogen hydrogen 

acids, 44. 
a to m ic  w e ig h t ,  500.
c o ld -w o rk , effect, m ethod of study, 

142 ; recovery from, review, 142. 
d e te c tio n . See Analysis. 
e ffe c t o f h e a t - t r e a tm e n t ,  m ethod of 

study, 142. 
e le c tr ic a l  r e s is ta n c e  a t  low tem ps., 554. 
e s t im a t io n .  See Analysis. 
o c c u rre n c e ,  663. 
p ro p e r t ie s , review, 663. 
s in g le  c ry s ta ls .  See Single crystals. 
specific  h e a t  a t  low tem ps., 457. 
s ta t i s t ic s ,  738.
s u r fa c e  te n s io n ,  change w ith  tim e, 464. 
u ses , 79 , 663 .
v a p o u r  p r e s s u re , 366, 5 63 ; curves a t  

very  sm all vapour densities, 560,
661.

T h a ll iu m  a l lo y s . See Alloys.
T h e rm a l  c o n d u c tiv i ty  (see also Alloys & 

under nam es of m etals), 
a t  h ig h  te m p e ra tu r e s ,  m ethod of study,

6 .
a t  low  te m p e r a tu r e s ,  212. 
a t  v e ry  lo w  te m p e r a tu r e s ,  144 , 502. 
d e te r m in a t io n ,  m ethods, 667. 
e ffe c t o f c o ld -w o rk , 277 .
e ffe c t o f  p re s s u re , 666 . 
m e a s u r e m e n t ,  m ethods, 715; up  to 

600° C., appara tus, pam phlet, 86. 
o f  b a r s ,  detn ., 14. 
o f  s m a l l  b a r s ,  detn ., 357. 
re v ie w , 667. 
th e o r y ,  144, 502.

T h e rm a l ex p a n s io n  (see also Alloys & under 
nam es of metals), 

effec t o f p re s s u re , 666. 
m e a s u re m e n t . See Laboratory apparatus. 
x - r a y  d e te rm in a t io n ,  202, 208.

T h e rm a l r e s is ta n c e , N orbury relation, 422. 
T h e rm a l t r e a tm e n t .  See Heat-treatment. 
T h e rm io n ic  p ro p e rt ie s  (see also under 

nam es of metals), 
c o n s ta n ts  of clean m etals, apparent, 

662.
e m iss io n , review, 668. 
w o rk - fu n c t io n , detn ., 274.

T h e rm o c o u p le s  (see also Pyrometers), 
A lu m e l, 175. 
b ib l io g ra p h y , 533.
C h ro m e l, 175.
C h ro m e l-A lu m e l, standard  tables, 306, 

322.
C o n s ta n ta n - ir o n ,  breakdown when used 

in zinc-coated iron tube, 393. 
e le c tro m o tiv e  fo rc e , vacuum  tube am pli

fier, 249 ; variation  w ith m agnetiza
tion, 566. 

e le m e n ts , non-m etallic, 306. 
e r ro r s  in tem p, m easurem ent, 533. 
fo r  g a s  te m p e ra tu re s ,  176. 
m a te r ia ls  fo r , testing, 306, 321. 
te s t in g ,  306, 321.

T h e rm o d y n a m ic  p ro p e r t ie s . See under 
nam es of m etals.

T h e rm o d y n a m ic s  of sta tionary  systems,
565.

T h e rm o e le c tr ic  e ffec t (see also under nam es 
of metals), 

a n d  s u p e rc o n d u c tin g  s ta t e ,  417. 
in  s in g le  c ry s ta ls , sym m etry, 49. 
m e a n  fre e  p a th  o f  e le c tro n s  & , 459. 

T h e rm o e le c tr ic  e .m .f .,  due to  m agnetiz
ation , 212.

T h e rm o e le c tr ic  fo rce , 
a b s o lu te  s c a le , 460. 
a n d  e le c tr ic a l  r e s is ta n c e , 277. 
a t  low  te m p e ra tu r e s ,  584.

T h e rm o e le c tr ic  p ro p e r t ie s  (see also Alloys 
& under nam es of m etals), 

o f fe r ro m a g n e tic  m a te r ia ls , variation  
w ith  m agnetic field & tem p., 566. 

T h e rm o e le c tro m o tiv e  fo rc e , variation  w ith 
m agnetization, 566.

T h e rm o m a g n e tic  effec ts . See under nam es 
of m etals.

T h e rm o m e te r s . See Laboratory apparatus. 
T h e rm o p ile s . See Laboratory apparatus. 
T h e r m o s ta ts .  See Laboratory apparatus. 
T h o m a s - F e r m i m e th o d , 

ap p lied  to  so lid  m e ta l s ,  291. 
in  m e ta l s ,  226.

T h o r iu m ,
e s t im a t io n .  See Analysis. 
p h o to e le c tr ic  th re s h o ld ,  change when 

trea ted  w ith sm all am ts. of 0 2, 501. 
p ro d u c tio n , 204. 
specific  h e a t ,  5. 
s p u tte r in g  from tungsten , 457. 
s ta t i s t ic s ,  738.
te m p e ra tu r e  sc a le s , a t  0-667 p., 621. 
u s e s , 204.

T h o r iu m  a l lo y s . See Alloys.
T h o r iu m  o x id e . See Refractory materials.
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j}-, transform ation  to  a-m odification, 
661, 662.

a l lo t r o p y ,  500 ; effect of b ism uth , 334. 
a n a ly s is .  See Analysis. 
a n o d ic  b e h a v io u r  in  electrolysis of 

sodium  stannate  soins., 388. 
b la c k  s p o ts , 471, 544. 
b la c k e n in g  o f fo il . See Corrosion. 
b u ffin g . See Buffing. 
c e m e n ta t io n  o f m e ta l s  b y , 385, 698. 
c o ld -w o rk , recovery from , review, 142. 
c o n ta m in a t io n  o f fo o d s , 543. 
c o r ro s io n . See Corrosion. 
c r y s ta l l i z a t io n  of ingots, 683. 
c r y s ta ls ,  elastic p roperties, 275; tw in 

ning, 221, 685. 
d e p o s it io n . See Deposition. 
d e p o s its ,  as corrosion-resistants, 696 ; 

hot-d ipped, factors influencing form 
atio n  & structu re , 285, 319, 470 ; 
on  copper, stria tions, 520 ; on iron, 
porosity , electro-graphic testing , COO. 

d e te c t io n .  See Analysis. 
d e v e lo p m e n t , 488. 
d iffu s io n  o f m e rc u ry ,  282. 
e c o n o m ic  c o n t r o l ,  pam phle t, 320. 
e ffe c t o f a lu m in iu m , 375. 
e ffe c t o f b is m u th ,  334, 375. 
e ffe c t o f m a n g a n e s e ,  375. 
e le c t r ic a l  r e s is ta n c e  a t  low tem ps., 

554.
e le c tro n  d if f r a c tio n  p a t te r n s ,  224. 
e s t im a t io n .  See Analysis. 
f ilm s , effect of lig h t on elect, resistance, 

48 ; reflectiv ity , 48 ; scattering  of 
ligh t, 336; superconductiv ity , 277, 
662 ; superconductiv ity , effect of 
m agnetic fields, 662 ; transparency  in 
u ltra-v io let, 276. 

fo i l ,  blackening. See Corrosion ; effect 
on keeping q uality  of b u tte r , 542. 

fu s e  w ir e ,  m elting tim e, 644. 
g r a in - g ro w th ,  effect of added  m etals, 12. 
h is to r y ,  488. 
in  b re w e ry , 738. 
in  b u ild in g , 126. 
in d u s t ry  in 1935, 127. 
la c q u e r in g .  See Lacquering. 
m a g n e tic  s u s c e p tib i l i ty , change, 204, 

460.
m a g n e ti s m , 662.
m o l te n ,  oxide films, electron diffraction 

study , 99 ; tarn ish ing , 6S7. 
o x id a t io n ,  electron diffraction study , 59 ;

ra te , 597. 
o x id e  film s  o n , structure, 590. 
p e s t ,  415 .
p h o to e le c t r ic  th r e s h o ld s  in tu rned  sta te ,

93.
p o lish e d  s u r fa c e s ,  structu re , 590. 
p o ly m o rp h is m , effect of mech. deform 

ation , 560 ; review, 92. 
r e c r y s ta l l i z a t io n ,  effect of added m etals, 

12.
re f in in g . See Refining. 
r e f le c tiv ity , ultra -v io le t, 416. 
r e m o v a l  o f s u lp h u r ,  441 . 
r e s e a r c h ,  pam phlet, 320. 
s e p a r a t io n .  See Analysis.

T in ,
s in g le  c ry s ta ls .  See Single crystals. 
specific  h e a t ,  45. 
s p ra y in g . See Spraying. 
s ta t i s t ic s ,  737.
s u p e rc o n d u c t in g , m agneto-caloric effect, 

662.
s u p e rc o n d u c t iv i ty ,  458 ; of films, 662 ;

of films, effect of m agnetic fields, 662. 
s u p e rc o n d u c to r s ,  m agnetic behaviour, 

500.
s u r fa c e  c h e m is tr y ,  368. 
t a r n is h in g ,  19; atm ospheric, 516. 
te n s i le  p ro p e r t ie s ,  effect of added m etals,

12 .
to r s io n ,  diagram s, 356.
u s e s , 488, 740; see also en tries above.
v a p o u r  p re s su re , 209.
v is c o s ity , 498.
w e tt in g  p o w e r, 501.
w h ite ,  crystalline structu re, 223 ; tra n s

form ation to  grey tin , 415, 661, 662. 
w ire s , th in , prepn. by freezing m olten 

m etal, 501.
T in  a l lo y s . See Alloys.
T in n e d  m e ta l s ,  corrosion. See Corrosion. 
T in n in g  of—

G rey  c a s t  i r o n ,  hot-, 520.
W ire s , electro-, 301.

T in p la te ,
a n a ly s is . See Analysis. 
a s  c o r r o s io n - r e s is ta n t ,  696. 
b e e r  c a n s ,  643. 
c le a n in g .  See Cleaning. 
c o r ro s io n . See Corrosion. 
d e t in n in g , 179.
im p r o v e m e n t by  superim posed electro- 

depn. of tin , 702. 
in d u s t ry ,  B ritish , h isto ry , 188. 
la c q u e r in g .  See Lacquering. 
m a n u f a c tu r e ,  431, 472. 
p o lish in g . See Polishing. 
p o ro s ity  of coatings, d e tn ., 431. 
p re s s in g . See Pressing. 
r e s e a r c h ,  review, 430. 
s c r a p ,  recovery, 536. 
s e a le d  c o n ta in e r s ,  evolution, 188. 
te s t in g  for food p reservation , 21. 
te s t in g  o f c o a t in g ,  709; optical, 431, 

5 2 0 ,6 9 6 ; rapid , 431. 
t in - p la t in g .  See Deposition. 
u s e s , 188, 403. 
v a r i a t i o n  of substance, 696. 
y e llo w  s ta in s ,  430, 431.

T i ta n iu m ,
d iffu s io n  into iron, 466. 
e s t im a t io n .  See Analysis. 
in  l ig h t  a l lo y s , 126, 542. 
in  s te e ls ,  126, 542. 
s ta t i s t ic s ,  738, 740.

T i ta n iu m  a l lo y s . See Alloys.
T i ta n iu m  c a rb id e . See Alloys &  com

pounds.
T o m a to  p ro d u c ts , corrosion by. See Cor

rosion.
T o m b a k . See Alloys.
T o rs io n  te s t in g .  See Testing, & Testing 

machines.
T o rs io n a l  s t r e n g th .  See Alloys & under 

nam es of m etals.
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T o x ic ity . See under nam es of m etals. 
T ra n s fo rm a tio n s ,  

f ro m  so lid  to  l iq u id , 370. 
h e a t  c h a n g e s  a s s o c ia te d  w ith ,  414. 
p o ly m o rp h ic , 415. 
x - r a y  s tu d ie s , 101.

T ra n sv e rs e  te s t in g .  See Testing. 
T rib o e le c tr ic  e ffec t. See under names of 

metals.
T u b e  d ra w in g ,

flow  of m e ta l ,  257, 309. 
s tre s s e s , 257, 309.
W e llm a n  p ro c e ss , 724.

T u b e -d ra w in g  of—
B ra sse s , book, 411 (review).

T u b e s,
c o l la p s ib le , finishing, 726. 
c o n d e n se r . See Condenser tubes. 
c o rro s io n . See Corrosion. 
g a lv a n iz in g . See Galvanizing. 
jo in ts ,  types, 37. 
p ro te c tio n  against corrosion, 518. 
s e a m le s s , m anuf., 74, 360, 483. 
w eld in g . See Welding.

T u n g s te n , 
a c t io n  o f n i t ro g e n ,  209. 
a d so rb e d  a to m s  o n , m igration on su r

face, 210.
a d s o rp tio n  o f c o m p o s i te  film s o f o x y g en  

&  h y d ro g e n , 560. 
a d s o rp tio n  o f h y d ro g e n , 560, 665; heat,

92.
a d s o rp tio n  o f  o x y g e n , 560. 
a n o d ic  b e h a v io u r  in  aqueous potassium  

hydroxide solns., 169, 435. 
b ib l io g ra p h y , 737.
c a ta ly s is  o f a m m o n ia  o n , effect of 

thorium , 663. 
c o n ta c t  p .d . betw een barium  &, 368 ;

between clean & oxygenated, 500. 
c r y s ta l  s t r u c tu r e  of h eat-trea ted  fila

m ents, 468. 
c ry s ta ls ,  deformed, change in in tensity  

of x -ray  reflection, 425. 
d e p o s it io n . See Deposition. 
d u c t i le ,  developm ent of working, 116;

m anuf., 188. 
e le c tr ic a l  r e s is ta n c e  as function of tem p., 

368.
e le c tro ly tic  v a lv e  a c t io n ,  334. 
e le c tro n  e m is s io n , 681. 
e m is s io n  c h a ra c te r is t ic s  of filaments, 334. 
em iss iv e  p o w e r in u ltra-v io let a t  high 

tem ps., 561. 
e s t im a t io n .  See Analysis. 
f i la m e n ts , ideal, characteristic equations, 

404; in gas-filled lam ps, 264; 
prodn. from  powdered m etals, 544. 

film s, elect, conductiv ity  in electrostatic 
field, 210 ; spu ttered , threshold value,
564.

F o rs y th e  W a ts o n  te m p e r a tu r e  sc a le ,
appn ., 45.

g a s  e v o lu tio n  on heating  in vacuum ,
92.

h e a t- lo s s e s  of wire in helium , 204. 
h e a t  o f r e la x a t io n  from recrystn. da ta , 

563.
h o t  s u r fa c e s ,  alkali m etals adsorbed on, 

r a te  of evapn., 93.

T u n g s te n ,
h y d ro g e n  o v e rv o lta g e  in aqueous po tas

sium hydroxide solns., 169, 435. 
in  e le c tr ic a l in d u s try ,  633. 
in c a n d e s c e n t s u r fa c e s ,spontaneous ioniza

tion of sodium & cæsium a t, 45. 
in te r n a l  p o te n t ia l ,  662. 
io n iz a t io n  o f a lk a l i  m e ta l  a to m s  o n , 205. 
m e ta l lo g ra p h ic  e tc h in g , 682. 
o c c u rre n c e , 188. 
p o w d er, m anuf., 188. 
p ro d u c tio n , electro-, from fused phos

p hate  bath , 239. 
r a d ia t io n  as function of tem p., 368. 
r e f ra c tio n  o f slow  e le c tro n s , 662. 
s e p a ra t io n . See Analysis. 
s h e e t ,m anuf., 633. 
s ta t is t ic s , 188, 737.
s u b lim e d , refraction of slow electrons,

662.
th e r m a l  e x p a n s io n , x-ray detn ., 208. 
th e rm io n ic  c o n s ta n t  A ,  apparen t, 662. 
th e rm io n ic  e le c tro n  em iss io n , 45. 
th e rm io n ic  em iss io n  w ith weak acceler

ating fields, 458. 
th o r ia te d ,  contact poten tial, 205 ; diffu

sion coeff. of thorium , 205 ; electron 
emission, 370 ; ionization of alkali 
m etal atom s on, 205 ; photoelectric 
emission, 45 ; ra te  of decompn. of 
am m onia, 663 ; therm ionic consts., 
dependence on applied field, 459. 

u ses , 188. 
w ir e ,m anuf., 633.

T u n g s te n  a llo y s . See Alloys.
T u n g s te n  c a rb id e . See Alloys &  com

pounds.
T u n g u m . See Alloys.
T u rb in e s , repair by m etal spraying, 646.
T u rn e d  p ieces , roughness, factors affecting,

182.
T u rn in g , tools, life, 32.
T u rn in g  o f—-

A lu m in iu m , 75, 446 ; lubricants, 32. 
A lu m in iu m  a l lo y s , 75, 446.
M on el m e ta l ,  633.

T w in n in g . See Crystals.
T y p e  m e ta ls . See Alloys.

U ltra  F u s o n , 234.
U ltra -v io le t  l i g h t , reflection, 416.
U n io n  o f S o v ie t S o c ia lis t R ep u b lic s , 

b e ry l liu m  in d u s try ,  80. 
c o b a lt  in d u s try ,  739. 
r a r e  a lk a l i  m e ta l  in d u s try ,  739. 
r e f ra c to r ie s  in d u s try ,  116.

U n ite d  S ta te s  o f A m e r ic a ,
A m e r ic a n  S o c ie ty  fo r  T e s tin g  M a te r ia ls , 

year-book, 544. 
c h e m ic a l p a te n ts  index, 40. 
c h e m is try  in ,  book, 654 (review). 
E n g in e e r in g  F o u n d a tio n  (U .S .A .), report, 

320.
G o v e rn m e n t P r in t in g  O ffice, report, 131. 
N a tio n a l  R e s e a rc h  C ou n c il D iv is io n  of 

C h em is try  &  C h em ica l T e ch n o lo g y ,
report, 491.

N av y  D e p a r tm e n t ,  specifications for 
inspection of m aterial, 618.
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U n ite d  S ta te s  o f A m e ric a ,
P a c if ic  N . W .,  appn. of cheap hydroelectric 

power to  m eta l & m ineral prodn., 
pam phlet, 129. 

r a r e  m e ta l s  in d u s t r y ,  740.
S m ith s o n ia n  I n s t i t u t io n ,  report, 492. 
S ta n fo rd  U n iv e r s ity , theses, 270. 
U n iv e rs it ie s , theses, 266, 407.
U n iv e rs ity  o f P i t t s b u r g h ,  theses, 549. 
W a s h in g to n  a n d  P a c if ic  N .W ., economic 

possibilities for electrom etallurgical 
industries, pam phlet, 129.

U ra n iu m ,
b ib l io g ra p h y , 737. 
e m b r i t t le m e n t ,  459, 663. 
e s t im a t io n .  See Analysis. 
p h o to e le c t r ic  th r e s h o ld ,  change w hen 

trea ted  w ith  sm all am ts. of 0 2> 501. 
p ro d u c t io n ,  204. 
s ta t i s t ic s ,  737, 738- 
u s e s , 204, 737.

V a c u u m , m elting in. See Melting.
V a c u u m  v e sse ls , cu rren t leads, 264.
V alv e s ,

a l l - m e ta l ,  646. 
m a te r ia ls ,  126. 
s e a ts ,  w ear, 126.

V a n a d iu m ,
b ib l io g ra p h ie s , 543, 737. 
d e te c t io n .  See Analysis. 
e ffe c t o n  m e ta l s ,  theories, 205. 
e s t im a t io n .  See Analysis. 
h is to ry ,  543. 
in d u s t r y ,  127. 
m a n u f a c tu r e ,  543.
p u r e ,  pow dered, prodn., 663; prepn.,

275.
sp ec ific  h e a t  a t  high  tem ps., 275. 
s ta t i s t ic s ,  127, 737. 
s u p e rc o n d u c t iv i ty ,  275. 
u s e s , 543, 737.

V a n a d iu m  a l lo y s . See Alloys.
V a p o r iz a t io n  o f  m e ta l s  (see also under 

nam es of m etals), 
b o o k , 489.

V a p o u r  p re s s u re  (see also Alloys & under 
nam es of m etals), 

o f  h ig h -b o i l in g  p o in t  m e ta l s ,  209, 502. 
- t e m p e r a t u r e  d ia g ra m s , 461.

V a rn is h  a c id s , corrosion by. See Corrosion.
V a rn is h e s ,

a n t i - c o r r o s iv e ,  386. 
s ta n d a r d s ,  A.S.T.M ., book, 647.

V e d a l ,
p ro p e r t ie s , 231. 
u s e s , 231.

V isco s ity  (see also und er nam es of m etals), 
e ffe c t o f p r e s s u re , 666. 
o f  liq u id  m e ta l s ,  m easurem ent, 47. 
o f  so lid  m e ta l s ,  356. 
s o lid , 336.

V o k a r .  See Alloys.
V o la t i l iz a t io n  (see also Alloys & under 

nam es of m etals), 
o f m e ta l s  th r o u g h  th e i r  c h lo r id e s , 502.

V o lta  e f fe c t,
e ffec t of te m p e r a tu r e ,  212. 
r e l a t i o n  to  P e l t ie r  e f fe c t,  564.

V o lu m e  c h a n g e s ,  666; see also Thermal 
expansion, Alloys, & under nam es 
of m etals.

V o lu m e  d e fo rm a tio n ,  hyperbolic para- 
baloid, 562.

W a llp a p e r ,  m etallic, 265.
W a s h in g  a g e n ts ,  corrosion by. bee Cor

rosion.
W a te r - g a s ,  carbu re tted , com bustion, 483. 
W a te r s ,  corrosion by. See Corrosion.
W e a r  (see also Alloys and  under nam es of 

m etals).
“  in i t i a l ,”  in  bearings, 55. 
re d u c t io n  by  com pound con tac t pieces, 

404.
t e s t in g .  See Testing, & Testing machines. 

W e b b ite . See Alloys.
W e b e r t  a l lo y . See Alloys.
W e h n e l t  e f fe c t,  608.
W e ld in g ,

a c e ty le n e ,  explosion tests , 364. 
a c e ty le n e  a p p a r a tu s ,  high-pressure, 

safety  valves, 123 ; hydraulic back
pressure valves, inflamm able liquids 
in , 486; rap id  detn . of acetylene in 
generato r w ater, 123. 

a c e ty le n e  c y l in d e rs , gas absorption, 401. 
a c e ty le n e  g e n e ra to r s ,  lifting o u t floating 

gas-bells, 185. 
a to m ic  a r c ,  260.
a to m ic  h y d ro g e n , developm ents, 77. 
b lo w p ip e s , design, 400; designs, 123;

French, 123. 
b o o k s , 547, 549.
b r o n z e - ,  313; book, 134 {review)-, new 

m etals for, 400, 729. 
b u i l t - u p ,  264.
b u t t - ,  313 ; large au tom atic  machine, 

122; m easurem ent of contraction,
637 ; theory , 314.

c a lc iu m  c a rb id e  d ru m s , prevention of 
accidents in opening, 78. 

c a rb o n - a r c ,  F uller Carbo-Flux method, 
313.

c o d e s , pam phlet, 130. 
c o n g re s s , 448.
e le c tr ic ,  a.c. versus d.c., 122; booK, 

327 {review) ; contraction  of seams, 
731 ; generators, developm ent, 78; 
high-voltage condenser, 637 ; in ra il
w ay work, 364; valve control, 636, 
637.

e le c tr ic  a r c ,  a.c. & d.c., com parative 
study , 485, 638 ; a.c. equipm ent, 730 ; 
au tom atic , 76; book, 496 {review); 
energy conversion, 730; d.c., elec
tronic vo ltm eter, 638 ; in  argon, 400 ; 
in chem ical industry , 448 ; in France,
638 ; phenom ena, atom ic-physical 
bases, 77 ; p lan t, 485, 638; reviews, 
260, 637 ; tem peratu res, 620 ; therm al 
s tudy , 77 ; transfer of m ateria l, 730 ; 
v. gas, 730 ; w ith  m etallic electrodes, 
book, 650.

e le c tr ic  r e s is ta n c e ,  313; appns., 448; 
control, review, 637; developm ents, 
33 ; high-speed, T hyra tron  tube 
control, 78; “ ig n itró n ” tim ing,
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W eld ing , 

e le c tr ic  re s is ta n c e ,

in  France,a6 3 T f730C.OnoSftrtUV,CtiOn’ 122185 • seni^, fisc f th ln  sections
electrode«! lS f f ’ th eory, 636, 730. 
flash™  31 3. “ etal, 638.

State during, 260.
400; regulators“ 4oo me tem Peratu res, 

h is to ry , 729. 
h y g ie n e , 401.
in  a i r c r a f t  c o n s tru c t io n ,  729. 
in  a u to m o tiv e  in d u s t ry ,  313 . 
in  c h e m ic a l in d u s t ry ,  260 261 
in  e le c tro te c h n o lo g y  3 9 7 ' 
m  v eh ic le s , 36-1. ’
lo w - te m p e ra tu re , 122

“ report, *13*0. ^  194 ( ~ ) ;
o p e ra to rs , qualification, 77  
o x y -a c e ty le n e , 486, 636 ; appns 729 • 

book, 649; booklet, 130 ^ q u i p m e ^
& gases, precautions in handling, 
541; exit velocity of burning gas 
mixture, 729; French specifications
for welding rods, 637, 729 ; history  in 
, ’ 448 ; m ethods, 313; p lan t,
1 2 2 ; recommendations, 185; safety
stud“  7?nS’ pam phlet’ 38 i therm al 

re fe re n ce  b o o k , 327 (review). 
re sea rc h  in U.S.A., 729; problem s, 638. 
rods , copper-copper phosphide, 635 • 

Cuprotectic, 635; for o x y - a c e ty W  
practice, French specifications, 636,

sa fe ty , 401. 
se a m - , 313.
sp ec ifica tio n s , pam phlet, 130.
SPwZl’ r 77’ 313’ 636 ’ and Pr°jection- 

4(H) com pared, 122; burning,
400, elect., therm al, & mech 
occurrences during, 185; electrodes'
636 electrodes, adhesion of, 400- 
electrodes, design, 485, 636; funda- 
mentals, 362; im provem ent, 729;

s p a c i n g , ^  ° f m etal8’ 314 ; size &

Weidmgmachines:rt’ 649’ ?42 (” )-
a u to m a t ic  a r c ,  400. 
e lec tric  r e s is ta n c e , au tom atic, 730 
e lec tr ic  s e a m , 730. 
ex h ib itio n , 261 . 
sp o t- , capacity, 400.

Welding of—
A ltm a g , 121.
A lu m in iu m , 178; cables, 312; castings,

, . elect., 313; elect.-, R ussian 
machine, 727; elect, arc, 76; for 
transport & storage of n itric  acid,
33; fusion, 120, 447, 485; gas-,
260; m ethods, com parative tests,
362, 727; oxy-acetylene, 398; oxy- 
acetylene, recom m endations, 185; 

.--pastes, 398; pipe, 76; reviews, 397,
635 • sheet, gas-, 120; sheet, h am 
mer-. 120; special problem s, 313;

, 313, 727 ; vessels, gas-, 727.tanks, gas

W eld ing  of—
A lu m in iu m  a l lo y s , 1, 539; boats, 76; 

castings, review, 638 ; crank-cases, 
oxy-acetylene, 76, 362; develop
m ents, 728; fusion, 120, 485; gas-, 
260; pastes, 398; railw ay wagons, 
447; review, 635; spot-, 362, 363, 
635; spot-, Sciaky system , 121.

A lu m in iu m -m a g n e s iu m  a l lo y s , 1 2 1 .
B .B . a l lo y , 728.
B e ry lliu m -c o p p e r  a l lo y s , 673.
B ra s s , oxy-acetylene, recom m endations, 

185 ; seam, 635 ; spot, 635.
B ro n z e , overlays on to steel, electric 

arc, 485; oxy-acetylene, recom m en
dations, 185; propellers, elect, arc, 
121; seam, 635; spot, 635; to  steel, 
540.

C o n ta c t p o in ts , spot, 636.
C opper, arc, 33 ; atom ic hydrogen 76 • 

autogenous, 76, 184; bronze-, 363’ 
7« i o , difficulties, 729; elect, arc! 
a 9 I - ’. e!ecV resistance, 76; fusion,
. ; b 'gh  voltage carbon arc, 260 •
oco. fireboxes, 635, 728; oxy-ace ty ’ 

lene, 184, 728; oxy-acetylene, effect of 
cuprous oxide, 728 ; oxy-acetylene 
recom m endations, 185; pipe, 76, 363
/2 8 ; service p ipe fittings, 185 

service pipes, oxy-acetylene, 185 
sheet, 734; 'sh e e ts  <fc p lates, 76 
spot-, elect., therm al & m ech. occur - 
rences during, 185; tubes, 7 6 .
van1 aP ° ys’ high-voltage carbon arc, 260 ; review, 638.

D u ra lu m in ,  sheet, elect, resistance, 120 • 
spot-, Sciaky system , 121. 

i - l k o n a y t  insertions in  autom obile con
struction , 729.

G a lv a n iz e d  i r o n  &  s te e l ,  636. 
t j  s/ IPP0sium, repo rt, 742 (review). 
b e a d , 363 ; cable-sheaths, oxy-acetylene, 

313; oxy-acetylene, 121, 363.
L ig h t  m e ta l s ,  485.
M a g n a l iu m , 121.
M a g n e s iu m , elect., 313.
M a g n e s iu m  a l lo y s , 485.
M o n e l m e ta l ,  399; autogenous, 540; 

elect., 121; elect, arc, 399; gas-, 
399; oxy-acetylene, 121; oxy-acety
lene, recom m endations, 185.

N ic k e l, 399; autogenous, 540 ; elect, 
arc, 399; gas-, 399; oxy-acetylene,
635 ; oxy-acetylene, recom m endations,
185.

Nickel alloys, autogenous, 540.
Non-ferrous metals & alloys, 122.
Pobedit to drills, 363.
Pressure vessels, 260, 261 ; a.c. versus 

d.c., 122.
Staybolts in copper fireboxes, 363.
Steel, book, 265; symposium, report, 742 

{review).
Structures in chem. industry , 260.
Super-hard alloys, 635 ; to drills, 363, 364. 
Supernickel, 399.
Tantalum  sheets, elect, arc, 121.
Tubes, ham m er-, book, 327 {review).
Vokar to drills, 363, 364.
Wires by condenser discharge, 448.
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W e ld in g  o f—

Z in c , pressure castings, oxy-acetylene, 
729 ; sheets, 447, 636.

Z in c  a l lo y , die-castings, 636; die- 
castings, oxy-acetylene, 364.

W e ld s , 
b u t t - ,  stresses, 731.
c h e m ic a l  a n d  m e ta l lo g ra p h ic  s tu d y , 638. 
c o r ro s io n . See Corrosion. 
c o r ro s io n —re s is ta n c e ,  effect of m ethods & 

after-trea tm en t, 77, 314. 
f a t ig u e ,  638. 
f i l le t ,  stresses, 731. 
im p a c t - s t r e n g th ,  77. 
in t e r n a l  s t re s s e s , 448. 
o v e r s tr e s s in g , 399, 731. 
p ro p e r t ie s  a t  low tem ps., 665. 
ra d io lo g y . See Radiology. 
s t r e n g th  o n  re p e a te d  lo a d in g , book, 549. 
s tr e s s e s , 122, 314, 364; analysis, 731; 

contraction , 731; m ath , analysis, 
638 ; m easurem ents on circular seams, 
77 ; residual, m easurem ent, 122. 

te s t in g .  See Testing.
W e tta b i l i ty  (see also under nam es of 

m etals), 
o f h ig h -m .p .  m e ta l s ,  501.

W h i te  g o ld . See Alloys.
W h ite  m e ta l s .  See Alloys.
W id ia . See Alloys.
W id m a n s ta t te n  s t r u c tu r e ,  

e x p la n a t io n ,  219. 
in  c o p p e r- s i lv e r  a l lo y s , 156, 683.

W ig g in , H e n ry ,  &  C o., L td . ,  history  of 
firm, 488.

W in e s , action  on m etals. See Corrosion. 
W ire  (see also Filaments),

b ru s h e s ,  uses in  m etal cleaning, 633. 
c lo th ,  for te s t  sieves, G erm an specifi

cation , 7 3 9 ;  m anuf., 310. 
c o r ro s io n . See Corrosion. 
c r y s ta l  o r ie n ta t io n ,  effect of m ethod 

of working, 16, 5 1 3 ;  photom etric 
m easurem ent, 513. 

f a b r ic s ,  uses, 645 . 
f in e , gauge, 617. 
g a lv a n iz in g .  See Oalvanizing. 
h is to ry ,  310.
n e t t in g ,  histo ry  of m anuf., 258. 
o x id a t io n ,  kinetics, 597. 
p la t in g .  See Deposition. 
re a d y - to - s o ld e r ,  727.
r e s is ta n c e - ,  im provem ent of efficiency, 

298.
ro l l in g .  See Rolling.
te s t in g .  See Testing.
th i n ,  prepn. by freezing m olten m etal, 501.
t i n n in g .  See Tinning.
t r o l le y ,  187.
v e ry  th i n ,  detn . of d iam eter, 143. 
w e ld in g . See Welding.

W ire -d ra w in g , 
a n c ie n t ,  657. 
b a c k -p u l l ,  725.
“  c u p p in g ,”  633.
d ie s , com position, 310 ; de tn . of shape of 

orifices, 632; diam ond, 632, 725; 
d iam ond, m anuf., 310 ; effect of form 
on life & efficiency, 633 ; h a rd  m etal v. 
iron, 632 ; steel, se tting , 258.

W ire -d ra w in g , 
d is to r t io n ,  309. 
d ra w in g  a n g le ,  633. 
h is to ry ,  310, 360.
in d u s t ry ,  order book of New W ire Go., 

Cheadle (1788-1831), 452. _ 
lu b r ic a t io n ,  appn. of m etallic coatings, 

257; effect of phys. properties of 
lubrican t, 310. 

p a sse s , selection, 724. 
re v ie w , 632. 
ru p tu r e  o f w ire , 633. 
w ith  d ia m o n d  d ie s , 181.

W ire -d ra w in g  o f—■
A lu m in iu m , 632 ; lubricants, 32.
B ra s s e s , phenom ena, 117. 
C h ro m iu m -n ic k e l  a l lo y ,  elect, heating 

elem ents, 509.
C o p p er, 657, 725 ; back  pull, 725 ; cold-, 

relation  betw een reduction of area & 
breaking stress, 632; d istortion 
characteristics, 309; p lan t, 181. 

L e a d -c o a te d  s te e l ,  lubrication , 257. 
N ic h ro m e , 446, 725.

W o o d s , corrosion by . See Corrosion.
W o rk -h a r d e n in g .  See Hardening.
W o rk in g  o f m e ta l s  (see also under nam es 

of processes), 
b o o k s , 82, 269, 321, 492, 741 (review). 
h is to ry ,  740. 
h o t - ,  book, 547. 
re s e a rc h e s ,  Germ an, 484. 
s a fe ty  p r e c a u tio n s ,  book, 546. 
s h e e ts  &  tu b e s ,  book, 134 (review).

X - r a y  a n a ly s is .  See Crystal structure.
X -ra y  e q u ip m e n t .  See Laboratory appar

atus.
X -ra y  s p e c t r a ,  obtained  by  ro ta ting  crystal 

m ethod, relation  of stereographic 
crystal projection, 57.

X -ra y s  (see also Radiology),
a p p l ic a t io n s ,  book, 653 (review). 
d if f ra c tio n  p a t te r n s ,  use in identification 

of crystals, 426. 
re f le c tio n  from  powders, detn . of in 

tensity , 27.

“  Y  ”  a l lo y . See Alloys.
Y a c h ts , m aterials for, 739.
Y e a s t,

a c t io n  o f  a lu m in iu m , 314. 
a c t io n  o f  c o p p e r, 316, 640.

Y ie ld -p o in t. See Tensile properties, &e.
Y ie ld - s t r e n g th .  See Alloys & under names 

of m etals.
Y o u n g ’s m o d u lu s . See Elasticity.
Y ttr iu m ,

d e te c t io n .  See Analysis. 
pure, prepn., 141.

Y ttr iu m  a l lo y s . See Alloys.

Z in c ,
a c t io n  o f  a c id s , effect of pressure,

663.
a c t io n  of n i t r o g e n ,  209. 
a n a ly s is .  See Analysis.
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Z in c ,

a n o d e s , ra te  of soln. in acid soins., 
162, 429.

c a s t ,  structure, effect of cadm ium  & 
.of rapid cooling, 416. 

c a s t in g . See Casting. 
c h ro m iu m -p la t in g .  See Deposition. 
co a tin g s . See Galvanized iron & steel. 
c o ld -w o rk , effect, m ethod of study, 142 ;

recovery from, review, 142. 
c o lo u r in g . See Colouring. 
c o n ta m in a t io n  o f foods, 543. 
c o rro s io n . See Corrosion. 
c ry s ta ls ,  elastic properties, 275; tw in

ning, 221.
d e fo rm a tio n  of single crystals, effect of 

grain boundary, 5, 92. 
d e n s ity , effect of small am ts. of copper,

141.
d ep o s itio n . See Deposition, Galvanizing, 

Sherardizing, &c. 
d ep o s its , on iron, porosity, electrographic 

testing, 600 ; structure, relation to 
chem. & phys. properties, 469, 683. 

d e te c tio n . See Analysis. 
d ie -c a s tin g s , finishing, 1 19, 634. 
d iffu s io n , into brass, 209 ; into copper & 

its alloys, 90. 
effec t of h e a t - t r e a tm e n t ,  method of study,

142.
e ffec t o f o z o n e , 19.
e le c tr ic a l  re s is ta n c e , of single and optic

ally  mosaic crystals, 46 ; of single 
crystals, 5, 275. 

e le c tro d e  p o te n t ia ls  in liquid ammonia, 
704.

e le c tro ly tic , mech. properties, 415;
Russian p lan t a t  Ordjonikidze, 543. 

e n tro p y , 564.
e s t im a t io n .  See Analysis. 
film s, electron diffraction patterns, 225. 
fo r  b a t te ry  p la te s , m anuf., 92. 
in  a llo y s , replaceability by magnesium, 

98.
in  b re w e ry , 738. 
in  fo u n d ry  p ra c t ic e , 394. 
in d u s try  in 1935, 127. 
m e ltin g . See Melting. 
m e ta l lu rg y ,  36; advances, 80, 738. 
m o lte n , oxide films, electron diffraction 

study, 99 ; soly. of steels, 92. 
m o sa ic  c ry s ta ls ,  elastic properties, 275 ;

elect, resistance, 275 ; prepn., 275. 
m o sa ic  s t r u c tu r e ,  46. 
n ic k e l-p la t in g .  See Deposition. 
p a in t in g . See Painting. 
p a ra c h o r ,  564.
p h o to e le c tr ic  th re sh o ld s  in turned sta te ,

93.
p o lish e d  s u r fa c e s , structure, 590. 
p o w d er, in indust, p lan t, booklet, 548 ; 

in pa in t, pam phlet, 321.

Z in c ,
p r in t in g  p la te s , investigation, 738. 
r e c ry s ta ll iz a t io n , of single crystals (de

formed), crystn. nuclei, 684 ; of single 
crystals, p a rt played by mech. tw in
ning, 684. 

re f in in g . See Refining. 
re f lec tio n  co e ffic ie n t, in spectral region 

300-186 p., 564. 
re se a rc h e s , report of cttee. of Deut.

Ges. M etallkunde, 459. 
ro lle d , finishing, 607 ; finishing, booklet, 

547.
ro ll in g . See Rolling. 
ro o fin g , history to 1835, 644.
R u s s ia n , quality, 488. 
s c ra p , treatm ent, 442. 
s e p a ra t io n . See Analysis. 
se rv ice  p ipes, suitability, 518. 
s h e e t ,  uses, 483.
s in g le  c ry s ta ls . See Single crystals. 
specific, h e a t ,  a t  higher tem ps., 561 ;

a t low tem ps., 205. 
sp e c tra , 'u ltra-v io let, 459. 
sp ra y e d  c o a tin g s , action of reagents, 605 ;

tests, 604. 
sp ra y in g . See Spraying. 
s ta t is t ic s , 738.
su p e rc o n d u c tiv ity , 459, 663. 
su rfa c e  t r e a tm e n t ,  electrolytic, 232. 
th e r m a l  e x p a n s io n  (cast & rolled), 561. 
to rs io n , diagram s, 356. 
u ses , 36, 543 (see also entries above), 
v a p o r iz a tio n , book, 489. 
v a p o u r  p re s s u re , 209, 366, 502, 563. 
v isco s ity , 498. 
w eld in g . See Welding. 
w ire  fa b ric s , uses, 645. 
w ire s , th in , prepn. by freezing m olten 

m etal, 501.
Z in c  a llo y s . See Alloys.
Z in c  ch lo r id e  so lu tio n s , corrosion by. See 

Corrosion.
Z irc o n ia . See Refractory materials. 
Z irc o n iu m ,

b o d y -c e n tre d  c u b ic , transform ation to  
hexagonal modification, 16. 

c a lo r im e tr ic  b e h a v io u r , 415. 
d e te c tio n . See Analysis. 
d ra w in g  te x tu r e ,  459. 
e s t im a t io n .  See Analysis. 
rev iew , 416. 
ro ll in g  te x tu r e ,  459. 
s o u rc e s , 126. 
s ta t is t ic s ,  126, 738, 740. 
s u p e rc o n d u c tiv ity , 211 ; transition  tem p.,

568.
th e r m a l  e x p a n s io n , x-ray detn ., 202. 
u s e s , 126, 404.

Z irc o n iu m  a llo y s . See Alloys.
Z irc o n iu m  c a rb id e . See Alloys & com

pounds.
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